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LOT GIOT THIEU

Thuie hifn mét &b didu oia Luit Giaodue, Bo Giao due & Pao tao va Bo Y
té di ban hianh chudng trinh khung dao tao Dude &1 Pai hoe. B8 Y té th chide
bién soan tai Héu day — hoe cic mén hoe chuyén mén, g bin chuyén nginh
theo chudng trinh trén nhim timg bud xay dung bo tai lisu day — hoe chudin
v chuyén man dé dam bao chit hagng dio tao nhin e y té

Siach "Hod Blai evdng - vd cd Thp 27 duge bign soan dya trén ehtong trinh
gifio due dat hoe cia truong Do hoe Duge Ha N6i, Bd Y té vai phuong ¢him:
kign thite ea bian, hé théng; n6i dung chinh xae, khon hoe, cap nhat cae tign bd
lkhon hoc, k¢ thulit hign dai va thie tien Viét Nam.

Sich “Hoa Bai oudng - vo oo Tap 2" di duge bién sogn bal cac nha @mao
gifiv kinh nghiém va tim huyét eoa truong do hoe Dhrge Ha N§i. Sach "Hod
Pran cuomg - vieo Tap 2° da dude Hai déng chuyén min tham dinh sach va t
liéu diy — hoe ot Bb Y t8 thim dinh vao nam 2008 B4 Y € ban hanh 1a tad
litu dat chuin chuyén mén nay dé =it dung cho ngiinh trong pai dogn hien.
nay. Trane qua trinh sd dung sich phai duge chinh 1§, b8 sung vil chp nhat,

Bd Y t& xin chin thinh cam on c¢Ae Nha gibo, che chuyén gia cpa l:l.'l.IEI'l:lg
Dai hoe Dude Ha NiiL da dianh nhifu cong sic hoian thanl cudn saeh, cnm on

(8. Pam Trung Biova PGS TS. Ngd 5i Luong da phan bién dé cudn sich sém
hotin thanh kip thii phuc vu cho cong tic dio tao nhin luc y té

Vi ldn diiu xudt bin, ching & mong nhan duge ¥ kifén ding gip cos dbng
nghigp, cac ban sinh vién va cic dde gin dé lin xudt bian sau duge hoan thién
hon.

VU KHOA HOC VA BAO TAD
BO Y TE
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LOT NOI AU

Hoa Bad cudng v Vo od 1h mdn hoe o 50 trong chuong trinh dao tao Duge
si dai hoe, Theo quy dinh can khung chuong trinh, phin Iy thuyét Hoa Bai
cudng vi Vo co duoe ginng day 0 hat hoe kv cua nim diu cho sinh vidén Duge
hiv chinh guy. Mén hoe gom 2 hoe phan: Hod Pad evong - Vooeo 1 va Hoa B
cudag - Vi eg 20 Mai hoe phitn dude ginng dov trong mot hoe ky.

De diap ung véu ciu chung vé ning eao okt luong dao tao dai hoo vi
phudsng phip mang doy tich oue. ching 161 én soan giio trinh Hoa Ba cuong
- V6 ed theo hudng too didu kién cho sinh vién t cha nhigéu han trong heo wp
Thes dé. nhitng kién thie ead khoa hoit hee dude sap xép. trinh by m citch
hap 1y va hé thing, vitn oo ban - hign dai vitn thidt thye trong van dung, ke ea
it hé vii kién thae Sinh - Y- Duge hoc

Mue tigu can min hoe mb sinh vién ¢dn phal doao la

1. Hiéu va mai thich duge cfv tos 4 unh ehit cua che hé vat chat
(ngusén U, nguyén 6, phin o phae chitt, vie thé) nho ohing kifn thiie oo
ban nhat v co hoe ludng o,

2. Xie dinh v Iy may iduge chidu hudng, o han oua cho qua trinh hoa
hoe wha vin dung cac npuyén ly con Nhét dong hoce

3. Guai thich dude oo ché phan Ung vt cae didu kidn ein bing hoa hoe dua
trén nhitng nguvén 19, dinh ludt é6 bin, ti d6 vin dung dé g quyvét nhitng
vin dé thie 1

4. Trinh by duge mdél Hén quan gitda cliv teo vi tinh ehft oo che nguyén
tér vl ehe Bop chit v6 co quan trong, theo d6 hadu viv gal thich duge vai Led cun
chung trong Y - Duge boe va die tinh.

Gido trinh ndy chin lhm-2 thp:

Tap 1. CAU TAO CHAT VA NHIET BONG HOA HOC gdm 6 chuong:
Nhiing khai niém va Binh luit oo ban trong hoa hoe/Cau tae nguyén o vi Ha
thing tuin hoin cae nguvan tiLadén kot vi iy tao phin t/Phie chat/Uiu tao
viit the — Phitn eue lon/Nhigt déng hod hoe,

Tap 1 nhém gidp dinh vién thye hign mue tiéu 1 v moe tiéo 2.



Tap 2. Gom 2 phiin:

Phin 1. CO CHE PHAN UNG VA CAC TRANG THAI CAN BANG gém 4
ehuong: Toe dé va co ché phan dng — Cin bAng hod hoc/Sy hinh thanh i cée
tinh chat cua dung dich/Dung dich chitt dién ly/Phin dng oxy hod khit va dong
dign.

Phan 11, HOA HOC VO CO gdm 10 chuang, trinh bay méi lign quan giia
cau tao vi tinh chit cac nguyén vl va cae hop chilt v eo; yai trd va die tinh
cua nhung trong sinh quyén v nhilng itng dung trong Y- Du;l'c

Thp 2 nhim giap sinh viéa thie hidn moe tiga 3 vii mue tidu 4

Cuth Thap 1 co kém theo sie phu lue dé ngudi doe tién tra eiu nhiéu hing
sir, dnt lvdng hoide khai niém thuong dung trong Hod hec.

Trong qua trinh bién sean, cac tac gla da rit cf gang. Da vay, nhieu
khi€m kbuyét chic chin van con, Ching toi v&t mong nhin duge ¥ kién dong
gop vi phit binh eda cic ddng nghiép, sinh vién va ban doc dé lin xufit ban sau
tin lifn of chit ldong eno hon,

Ha Nai, Thiing 8 nim 2008
Chu bién
PGS.TSKH, LE THANH PHUGC
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PHAN 1
COU CHE PHAN UNG VA CAC TRANG THAI CAN BANG

Chuong 7

T6C PO VA CO CHE PHAN UNG. CAN BANG HOA HQOC

Phan tng hoa hee 14 nhiing qué trinh déng hoe, trong dé vit chit va
ning lugng lién tue bifn déi. Biéu dién cde phan tng dudi dang phudng trinh
hod hee 1 it thudn tién va I céng ey d& tinh tofn lugng san phim tao thimh
kit mot litgng chit ban ddu (ehat phan dng) da bist, Tuy nhién, phiudng trinh
hof hee khing cho Lo biét ba thing tin quan trong cia mit phan dng hod hoc:

- Tai thai diém bat ddu, phian fng ¢6 kha ning xay ra ty phit hay khong?

N6 giiil phéng ning lugng hay edn cung efip ning lrong?

- Tai mit thai diém, phin (ng xdy ra nhanh hay cham? Theo co ché& nha
thé pao?
— Néng 40 cie chat ddu va san phim 18 bao nhidu khi phan ing két thie?

Dé nhan biéy théng tin déu, Nhigt dong hoa hoe (chudng 6) ehi ra rang,
mdt phin tng bit ky chi oo thé xay ra ta phat khi AG, < 0.
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Nhilng néi dung eda chudng nay sé cho phép xie dinh hai thing tin tiép
theo.

1. TOC bO VA CO CHE PHAN UNG
1.1. Dinh nghia vii bidu dién téc db phan ing

o Tio o phan wng la s bién dor nong do cua chit ddu hay sin phim trong
mdt don vi thai gian:
= UL <, 'EL = + AC (7-1)

<|

O diy, V 14 tée d6 trung binh trong khodng tha gian ti b, dén t; AC I
sut bién déi néng dd mol/L cha chit diu hay san pham tir C, dén C,; vi tée da la
dad lugng khdng o6 @b tej dm, nén diu + dng vdi viéc xac dinh toc dd theo su
bitn ddi ndng d6 sdn pham, eon diu - img véi chiie diu.

Khi At — 0, phugng trinh (7-1) cho t8e d tie thal:
4 dc
ot
B wil mdt phan ving bat kv, ehing han:
ah + bB = =E + fF

trong do a, b e, fla cic hé 36 1y lugng trong phuong trinh hod hoe, thi tde
do phan ung duge xac dinh bang hé thie:

dc, _  dcy _ deg _ dep
adt bt edt fit

W= (7-2)

vV o= (T=3)

Chii ¥
— BDan vi thoi gian trong do tie dd phin (@ng od thé 1a gay (s), phat (min),

mid (h), ngay (d) hedc thang, nim. Theo 46, téc d& 6 thid nguyén la
mol/L.gidy (hoge mol. L' s ') mol/L.phit (hoac mol L'\ min!)...

— (i tri enn V phu thude vio vide quy v€ chit nao (trong phuong trinh hod
hou) dé tinh: chilt ¢6 hé 80 ty liong Jon, gia tri bang =5 cua V cing 16n.

o Vidi vé cach xdc dinh toc dd phdn ing theo thet gian. Xét phdn ing thudn
nghich & pha khi gitta ethylen v ezon (tao khoi guang hod, gy & nhiém ti
wian thme o thanh phal:

CoHatk) + Ogtk) = GHO(k) + O;(k)

Tit hé s ty lugng cho thaly néng dé can hm chat diu giam xuing v thc
déd nhy nhau:

i,
12



Voo A Aoy
Al Al
Biing cich theo doi ndng do coa mdt trong hai chit ddu, ta o6 thé tinh
dude toe d6 phan ing. Gia s da bigt neng do O, tvong mot binh kin o 30°C

{(B03K) tai ede thé didm khic nhau trong phiat diu tiénsau khi C,H, dude dua
vao binh (bang 7.1).

Bang 7.1. Nang dé O, d cac thai digm khac nhau trong phan ung voi CuH, & 303K

Thel glan (=) | Néng dé O, (moliL)
0 3.20.107
10,0 242 1%
200 1.85.10"
30,0 1.63 10"
-1-I}II]_ 140187
ET}TD 1.23.10"
i Eﬂ.(l}_ | 110107

+ Tinh tée di trung binh cua phan (ng trong G0s:

= e — 5 _
s & & (110,107 mol/L)-{3.2.10 med/L) — 35010° mel/Ls
.08~ 005 '

+ Tinh tée d6 trung binh cia phin (mg trong 108 dau tién:

o A | - ..1._.-'! - -1 £
Vi = = QAL 10T ol (32030 I'I'lﬂl.l"Lj = ?13.-jﬂ_r mol/fl.s
10,05-00s

+ Tinh toe &6 trung binh ota phan (mg trong 10s cudl cua phit diu gan

(110,107 melLY - (1.23.107 mol/L)
6D 5 - 50,05

Tit ehe két qua tinh trén diy cho thiy: ban thin tde 46 phan tng ludn
hign dai theo thai gian: téc db cham din trong qué trinh phan ing (t6e 46 10s
ditu nhanh gip 6 Wn 108 cud); toc d trung binh trong mit khodng tha gian
khéng cho hiét tée di tai mot thay didém. Néu chon khoang thii gion cang ngan,
gid tri the di thu duge cing ghn toe dé tie thon

+ Sy bidn di) toe 40 phin dng cing co thé thay duge bing cach va of thi
nong dd theo thoi ginn thinh 7.1). P die (hé 86 gdc = tgu) cua dudng
thiang (AplAx, & vi du dang xet tic 16 A[O,/AL) o ha didm bt ki cho
bidt tie do trung binh trong kheang thot gian dé. B¢ doc cua tép tuyén

= 13107 mol/L.&

ﬁlllnn-ln -
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vl duimg vong tai mat thii diém cu the cho biét too df tie that tai thoi
digm 5. Vi du trén hinh 7.1, toc dd phin (ng § gidy thit 35-sau khi
phin dng bat diu 13 2,60.107 molil.s, 26 la dd dfc chia tifp tuyén vai
dudng cong tai thoi diém t = 35s,
MNong do Oy (mol/L = 109)

4

puimg |V (mol/l..s)

e i 10.0 & 107
h 3.50 = 107

[ 7,80 = 107

i 250 = 107

o 1,30 = 107

i

T

I
o i 30 1 4 5| i)

Thai grin (5)

Hinh 7.1, 8 thi ndng d& O, theo théi gian trong phin tng vol C.H, (v8 theo s8 lidu cla
bang 7.1 vi cac két qué tinh t¢ 06 cha v du dang xeét). DY ddc ciia dudng thdng b fa tée
dd trung binh cia phdn img 0 ca 60s, cida dudng thang ¢ va e fa toc dd frung binh d 10s

ddu vi 105 cudi eon 0o déc clha a 14 1dc df ban dau tal thol didm t= 0,05, cia d 15 tée

dé it thél tai thai diém t = 355

» Nhirng liu ¢ ¢fin ding cho phiin trinh bay ti€p sau:

= Thullt ngd "tde 43 phan ing” thong thudng la dé chi tée db rae thai.

— The db ban ddu 14 tée di tie thon tal tho diém cfic chiat dilu mdi duge trin
lan véi nhou (nghia la &t = 0). Khi d6, ndng do sin phiim li rit nho nén
tée A6 phan dng nghich khing dang ké. Trit nhing trudng hop dac bét,
ta 28 sit dung tée dé ban diu 48 ghe dinh ede thong 58 dgng hoe khic eda
phan ing.

- Tiée db phan ing phu thude trude hét viio ban chilt cug cie chit tham gia
phin dng, thit dén & ndng 46, teang thai vat ¥ eua ching, nhigt 46 mi
tal d6 phin fng xay ro v Lhe dong cun chit xie tace.
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1.2. Anh hudng eia nong d§ dén tée do phin tng

o Phuong trinh toe di hay dinh luat téc do (con g la dinh luat tae dung
khor hidng, do Cato Guldberg va Peter Waage, has nha hoa hoo Na Uy, dun
ra dang thie ban diu nam 1864);

o Tic di phdan ting iy 16 thudn vl tich 56 ning oo (edi 56 mi thich hgp) cia
cae chit tham gin phan eng.

Bén vdi mibt phan ing ehung, chang han:
pA + BB —» sap phim
Phuang trinh tie dé e dang:
= k.[A]™[B]" {7-4)
[A], [B] - néng 46 mol/L ctia chit Ava B g tha diém tinh V.

m. 1 - nhiing ron =8 duge xie dinh bing thye pghigm; téng m + n dude gol
l& bac oo phan ung, trong dé m la bde ridng dér val A vh n 1a bde riéng dai odi
B. Cae si mo khong nhit thigt phai cd bit kv méi quan hi nho vii cae h# 80 0,
b trong phueng trinh phan ung,

k - hiv 56 ty 16, goi 1 hing 8 toe do, chi phu thube vio bian chat cas chat
phin tng vinhigt do. D1 var mot phan tng sée dinh v & ahiét d6 khéng dii
thi k = const, Khi ndng 46 cic chiit phan dng déu bang 1 moel/l, k =V vi ga Ia
toe do néng cua phan ung.

Phurang trinh (7-4) duge gol 14 dinh luat toe da, phucing trinh 16e dd hay
phuong trink ding hoe hinh thie eia phdn dng; no 14 phudng trinh e ban cun
dbng hod hoe vi ditge gac dinh bing thue nghiém.

Dé tim dude evic thanh phin etia dinh luft tde di (gom téc d:’; Lite phan
ing vh hitng &6 tie do), ngudi ta phai thie hign nhigu thi nghigm d vac ndng dd
han dbu khie nhau dd xde dinh mit loat gia tr) van tée ban dau. Mot khi di
biét phudng trinh tée 4 ¢ nhiét d6 nao 4o, tn ed thi ding no di xat dinh toe d6
a bt kky ndng d§ chit ban didu nio,

Chi v:

— D&} vl phin dng déng thé, I phan ing gita cie chit o trong cang 1 pho
(ching han phan (ng gida cae chit khi, gitie cic chiit hof tan trong dung
dich), néng d6 ele chit phin dng duge thé hifn ddy di ong phuong
trinh toe 4.

- P vai phitn dng di thé, 1 phin dng gita ede chit khic pha (chang hun
phan ng gitga chiat khi va chit rin hay gida chitt hod tan va chit ran),
thi trong phucng trinh téc do khong eo mal ndng dd chit rin, vi no duge
xem b ad gia tei khong A6 vin duge dua vao hang s6 too do. Vi du:
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S(r) + O,y — 80,k
V = keonst[O,] = k[O]
« Xacdinh bie phan ing
al Biwe chung ein phan ang, hay bic ridng d6i vai ting chit, thudng |a =8

nguven duong hay 0, nhung cong e6 thé la phan 56 hote am. Bidu niy dude
thay o cac vi du sau,

~ Phindng: NO@k) + O,k — NO, & + 0.k
Phusne trinh tde dé (d3 dude xde dinh qua thye nghidm) 1a:
V. = Lk[NOLIO)

Vay, phan img nay 1a bie 1 d&i vdi NO (e 40 phin ing phu thude nong
i NO tang thea bic 1 [NOJ"). Né cing 1a bac 1 d6i v8i O, 1a [0,]'- Téng cae
hiie riene s 14 bic cla toan bd phin ing. Viy phin dng nay la bae 2.

- Phindng: 2NO. (k) + F, (ki = 2ZNOF (it
Phutong trinh tae di dude xac dink:
Vo= k[NOJ[F]

Vi, phin (mg 1 bie 1 dé vai NO,, bac 1 déi v F, vit todn bg phan ing
1A Liae 2.

— Phian tng giia 2 chit long:
(CHO.EBr(l) + HOO — (CH)COHO) + HBr((ag)
Phudng trinh toe di:
V = k[iCH),CBr|

Phan fng 14 bae 1 46 vii 2-bromo-2-methylpropan. Ding chd y 1a nong
dd nude khang xufit hign trong phuong trinh tde df. Phan ang li bic 0 46 v
H.O ([H.O]). Didu niy co nghm 14 tée dé phin (ng khimg phu thude vio ning
dé H,O (vi no 1a dung méi ndng db 16n ¢6 thé xem 14 khing déi). Ta cting ed thé
viet phunng trinh tée di: V= k. [(CH),CBr].[H.0]", va bac caa tedn b phan
v b bde 1

— Phan dng phin huy 1 ehit khi:
CH,CHD (k) —» CH,(k} + CO(k)
Phuang trinh tée dé:
V = k[CHCHOP®
Phin dng ¢d bée 32 dé vin CH,CHO, bae phan (ing chung ciing 14 bac 372,
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— Phan ung phan huy khi ozon:

2041(k) — 30y (k)
Phudng trinh tde dd:
Vo= B[00 = kOO

Viy, néu nong dd O, ting lén gip d& thi tée d6 phin dng giam xudng
mot nia. Bic cun phan dng chung 1a bie 1,

b/ D& xie dinh bac phin img, ngudi ta tifn hanh nhidu thi nghiém. Mai
thi nghiém bit diu 6 ndng d6 khae nhau d& viti chit khiao sat, trong khi néng
dd che chat khae dude gl ug'uvén Tit moi thi nghiém =8 tim thiy m{t téc db
ban dau. So sanh cic gia tri téc d§, ta tim duge bAc phin ing.

Vi du: Dé xac dinh bie etia phan {ng:
NO,(k} + COK — NOO + CO,k
mau nau  khiéng mau khong mau  khing mau

nguili ta tién hanh cie thi nghiém do mau trong binh mdu (di biét the
tich) eiia may quang phd. Vi chi NO, ¢6 mau (do hip thu dnh sing nhin thiy
trong mit khodng bude adng hep) nén tée dé gidm néng 4o oba né duge do mau
theo thii gian. Che dif lifu thue nghidm thu duge ghi trong bang 7.2

Bang 7.2. Cac tdc dd ban dau va ndng dd ban déu frong 3 thi nghigm
gia phan ung gids NO, va CO d 25°C

| Thi Téc dé ban ddu | [NO,  banddu | [CO] ban diu
| nghigm {rmol/L.s) {rmoliL) {maliL)

| 1 [, 006 0,10 0,10

| 2 01,0800 0,40 0,10

| 5 0,0050 0,10 0,20

Phuong trinh tée di c¢ho phan (mg dang khao sat duge viét dud dang

tong quat [h:
Vo= k[NOJCOP

Dé xiie dinh m vit n, ta lap ty =0 gita chc phudng trinh tée dé & ehe thi
nghigm, ehi § gian ude k (do 0 edng nhiét 44, gia tri cia né khong d61) va gian

ude eic ndng 16 gidng nhau

Vo | kINO,JY

v 1-:.{1“'-‘0_]"'-1'33']

0.0800 mol/L.s

Sl S igahe i S A el

00,0050 mol/L:s

. [ 0,40 mol/L |
VOO mol /L

ol [Hﬂ'ﬁz I ]
NG
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(chi ¥ nhitng con =3 ghi phin dudi V va [ | L a8 thi oo caa thi nghiém).
Tt dé tim thiv m = 2, phan (mg la bae 2 dé vai NO,,

vy k'[H(j}_I:I:-ICD]!: _ [M]“
Vi kNG, | 0O

A [CO),

00050 mol/Ls  (0,20mol/LY'
0.0050 mol/L.s [h.l 0 mol/L J
Tir dé tim thiv n = 0, phan ng 1 bae 0 déi wai CO.
Phuong trinh tée dd ciaa phan dng dude xie dinh qua thue nghidm Li:
V = k[NOJCOT = kINOJ
Vay phan (ng chung dang xét 14 phan dng bie 2.

« Nic dinh hang sa tde dé

Khi dii bigt cac gia tei t6c 46 tar mor nhiét do; nong di chit phan dng vi

bie phan tmg, ta dé ding tim dude gid tri coa hing &0 the dg k. Dé vi dy, ta trd
lni phin dng gitta NO| vt CO vita xét o trén, thi gia tri e thé dude tim thay,
ching han tif thi nghigm 3, bang edch lap hé thie siuw:

v, L 00050 mol/L.s =050 Lol Vs~

COINOLE (006 mol/Ly?
Di nhign 8 ed 3 1in thi nghiém (tai 26°C), k cua phan ing dang xél phai

efi elinge gin trj (trit nhiing sai 98 thye nghidm cho phép tuong dng vii 4a chinh
wie eua phudng phip do duge si dung).

Bing ¢dch ba tri thi nghiém vii cach tinh tidng t nha viy, chung ta co

thé tim duge g tri k cho moi phan ¥ng ¢é che bic khae nhau.

Chii ¥ ring, thit nguyén (ddn vi) ead hing s6 toe dd phu thude vio bic

cua phan ng (bong 7.3).
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Bang 7.3. Cac don v cda hang 6 6 0o K cho cac bac phin ing khac nhau

Bic phan ing Bon vi cda k {thai gian t theo glay = s)
N 0 mall_s. (hodé molL'" 8"}

1 \fs (hoges)

2 Lirol s (hodic L.mol &)

3 Limof s (hode LEmolts™)




i = (L7 mand ™!

Céng thite chung cho ndng dé mol L' don vi cia
!

hodc cho nong df khai quat: don vi eta k = (don vi do nong g6y ™ « (don
vi do thdi ginn)'

L3. Anh hwing cia thdi gian dén nong dé chat phan (ng. Phudng
trinh toe dé tich phan

Cae phuong trinh tée d§ vita xét trén diy chua bao ghm tho gian dudi
dang Lién thitn. Ching chi cho ta bidt tdée 46 hay ning 49 tai mot tha diém.
P& tra lii cde efu hoi: sau bao liu thi mot chit phan ing hét, hode néng d6
cun nd bing miy sau mot khodng thél ginn ndo 46, nedd ta cidn phal xiy dung
gic phudng trinh mé ta mi quan hé dinh lueng gitta nong d6 va tha gian cho
ciic phan tng d cac biic khac nhou. Nhiang phuong trinh nhu vay dude goi la
cie phuong trinh dong hoe hay pheong trink toe 0 tich phin ena oae phan
itng hoa hoo. Ching déng thol 14 edng cu giip cho viége tham dinh va xae dinh
c¢fic thing s6 dong hoe khae (bie phiin ng, hang s8 tde df, chi ki ban huy...).

1/ Fhedn dng bée khing i phin dng mi tée dd eda nd [ mde hang &0,
khong phu thude vao ndng 46 eon cae chit phon ang va tho glan. Cae phan
fmg A —» san phiim 1A bae khéng thi phudng trinh tée 46 vi phén cho chit
phin fng A nhy sau:

v = 'd{j:‘] =k, = dA] = ~kyd (7:5)

Lay tich phiin phudng trinh trén trong khedang i ning df ban dau [A], 0
t = 0 défn ndng dé [A] 0 thai diém t, thu duge phudng brinh toe 46 tich phin:

IAl |
Jatal = -koJdr = [A)- (Al = -kt
(AL 0

= [A] = [Aly - kgt (7-6)

The gian ban kuy, hay ehw k% bdn huy, kv hidu ¢, 1o kit ginn cdn thid
cé gt neta lwang chdt ban daw bign thank san phdm.

. A
P6i vdi phan dng bae khéng, t,, = L_}—-Lhi {7-T)
el

Khi phuong trink dudng thing (7-6) duge bidu dién trén da thi ndng dé -
thii gion thi hé s6 goc cia dudng thang tgn = -k, (7-8)
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LAl

1AL

1
Hinh 7.2, B4 thi phuang trinh t6e d0 fich phén cda phan img béc khdng

- Vi du: Tac d6 phai mau cia mit ehé pham gidu nhém phosphat {(duge do

qua sy giam 48 hiip thu quang A tai 4 = 500nm) tudn theo téc d§ bic
khimg vai k, = 0,00082 a6 hiip thu/gio ¢ 60°C. Vay, sau bao lau mau cun
¢hé phiim phat di mot oita, néu mau hidn tai cin né do duge 13 A, = 0,470
) hip thy.

Giai
Xem A, = [A], v viin dung phuong trinh (7-7), thu dudc;
Ay (1,470 d6 hisp thu
T2k, 2x(82.107 do hip thu/ai)
= 2910 gid (=12 ngay)
2/ Phan iwng bée 1:
Cie phan ing A — san phitm 1i bie 1 thi phudng trink toc d6 vi phim o6 dang:

Ligs

V= —dial _ kK[A] = diA] _ ki (7-9)
di [A]
suy ra phiang trinh tée dé tich phan:
1A] [Ady kt
In~=% = kit holc | = (7-10)
[A] R Al T 230
viv ede phudng trink hé qua:
kt
InfA] = InfA], - &t hoae lglA] = lglAl, - T {7:11)
1, AL 2,303 [Al], _
= L' s s concl 15 7:12
! kin (Al e 1 . g [A] ( }

1 .
Bdi dinh nghia [A] = = [Al, © t = 1, nén:



by = gl = iy = SO

A
5 la

(7-13)

a diy can [ttw 3:

- Chu ky ban huy can chit d phan ing bie 1 (tal nhidt ¢6 nhit dinh) 1
mit hang s6 khéng phu thude vio néng d6 ban ddu.

— Néu bidu thj phudng trinh (7-11) theo y=Injalvax=t:
In[A] = -kt + In[A],
Yy = mx + b

ta thu dude phuong trinh dudng thang ma hé sd goe (dd dée) oaa né bing
m = -k = tga vh edt tene y tai b = In[A], 8 t =0 (hinh 7.3).

Néu vé dd thi In[chit phain
ung| theo thol gian ma thu duge mot InfAl,
duing thang di xudng thi dé li dang
phan ing bac 1 dé vé chitt phan
itng, dong thai tim duge hing s6 toc lnfA]
dé &k nho xie dinh d§ dée. Con néu
v& d0 thi [chit phan ing] theo thai
gian ma thu duge mit dudng thing
di xudng thi déd 4 phin dng bhe
khong 461 véi chat phan dng, déng l
thoi tim duge k, qua 3§ doe edan . .

: | Hinh 7.3, B0 th ph Irinh idc
dudng thang. :mhf-:rmw.g: 1 i
- Néu chit phan dng & thé khi thi trong edc phudng trinh tée do tich phin
ci thé thay thé néng dé mol/L bang uﬁng & philn mol {N“J ho#ie bing ap
suiit {F), vi chung 14 nhing dai lugng tv 1& vai nhau. Chang han phudng
trinh (7-10) khy fiy co dang:

N
0 -lr

= ki hodc InF—i::' =kt (7-14)

— Phan (ng bie 1 thuéng gap 1A nhilng phin ing phin huy cht khi hay
ehit long, phan diing thuy phiin, phin dng phiin ri phdng xn.., nhu mot a6
vi du sau.
¢ Viduol: N0 (k) —  2ZNO, ) + O, k)
eh phudng trinh tée d§ duge xae dinh: V = kN0, vii k =0,0168s" o
A0°C. Tinh &6 mol N.O, edn lai sau 1 phit phin (ng, néu ban diu cd 2,6mol
N, O, thia trong binh thé tich 51 va nhidt d6 duge duy tel & 40°C,




Giai
Phitang trinh tée 46 va don v cta k cho thiy day 13 phin tng bie L

'aj.
Néng 6 bon déu eba N,Oy 1t [NaOslo = *55 'I‘j“l = 0500 M

Vian dynig phuong trinh (7-11)
In[N,0] = In[N.OJ, - kt = In0,500-0,0168s" < 60s = -L,701
= N0, =0182M
8& mal N0, ¢on lai trong binh 5L sau 1 pht la:

ﬁLJ’;'Ei—’“”' - 0,910 mol

¢ Vidu 2: Sy phin huy hydrogen peroxyd:
oH.0. () = ZH,0h + 0,k
duge xie dinh 1a phan itng bae 1. Trong 1 thi nghigém é xac tacd nhigt
dd phing, ngudi ta theoe dai sy phéin huy H,O, bing cach do thé tich O, gid
phong nhd mot buret khi vi nhin thiy sau 65 phit nong di H,0, (héu thi
bing &6 the tich O, khi cho mit thé tich H,0, long. O buret doc don vi thé tich
theo ml) i 8.6, con khi mdi bat ddu do 1a 67,90,
a) Tinh hang s the di k
b)) Tim thai gian bian huy t ..
¢) Sau 15 phat, nong 46 H,0, [i bao nhiéu.
Giai
a) Vian dung phudng trinh (7-10) hode (7-12), thu duge:

(oo 2303, (HOp) 2303, ST _ g gt

| (H404) 63 9,60
) Vin dung phudng trinh (7-13), duge:

3
Uz = R . 0,53 = 25 philt
: k (L0277 phair !
¢) Nong dé H.O, eon lui sau 16 phat;
2.30% . 5790
002717 = ——=| . HiQy) = 3822
5 Bano 2 G

(6 diy edn hidu. tei thoi diém niy, 1 thé tich H,0, long con ob thé gini
phing 38,22 thé ueh O, khi).




+ Vidu 3: Carbon 14 phan ra phong xa f' (beta) theo phan dng:
RC = UN = fe ()

¢t chu kv ban rad 1 8730 nim. Tinh tudi cia mét mau gb khao ob co dé
phimg xg bang 71% d§ phéng xa ¢ha miu gd hien 1a?

Gidi
Bha cac dd Liéo vio phuong trinh (7-13) va (7-12), thu duge:
3
5730 ndm = E--f:ii- = k = 1,2L10% naom™
2
A ".‘HH -lg 00 2831 nam
L2010 nam™' T 71

v Vi du 4: Mat don thude chisa aspirin (= Asp) dang ldng cin duge pha
chit cho didu trj giam dau, ha sot vi chdng két tap tidu ciu, Né chita
325me (Asp)5 ml hay 6,6g f,ﬂgp}_u‘iﬂﬂ ml. B§ tan t*ﬂl:lﬂ Asp o 25'C la
0,33g/100 ml. Nhu vy dlg.ng thufie 14 hon dich (héu phin chit tan
dutdi dang cac h:,u treo lo ling va gim phéng din Asp vho dung dJ,r:h}
Biet h:lng sib tée d6 phin huy Asp trong dung dich 1A bic 1 va bing
4.5.10% g

a) Tinh k, ein tée dd phan huy hont chit (Asp) trong hén dich.
b) Tinh thai han si dung evia hén dich pha ché& nghia 1a khi yvan con 90%
Asp chun bj phin huy.
Gidi
a) Phéin huy Asp trong dung dich 14 phan dng bic 1 nén theo phudng
trinh (7-9), ta co;

Ld“:spl = k.lAsp]

Vi [Asp] 18 khéng déi v biing d9 tan ctia Asp chimg nao hin dich eon ton
tai. O thai gian nay tdée dé phin huy Asp lb bic khéng bifu kign (khi hin dich
tan hét 1o s8 tro vé bie 1), ndén:

M S krlﬁm,rjl =

E gt
00l

b) Thii sian thude viin con 90% chun bi phin huy duge tinh theo phudng
trinh (56

k, = (4,5.10727 & (0,38g/100 mL) = 1,5.10"
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0,10[Asply _ (0,10}(6,52/100 mL)
Kg 1.5.107" g/100mL.s™
3/ Phdn ung bge 2

Phan ing A+ B — san pham 14 bac 2 thi phudng trinh tée d6 vi phéan co
dung;

= 4310°: = Sngay

| —

_ -dlA] _ -diB)
dt di

~ Goi a va b lh nfing 4 ban diu cin A va B, v x Ia ndng di di phan ing
dén thoi diém t, thi:

= KIAJIB] (7-15)

Y= E{;—: = kia-x)}b-x) (7-16)
Liy tich phin phiudng trinh trén, thu duge phuang trinh tde dé tich phén:
SLLL Sl R 717

]
fa—b) afb-x)

— Khi A va B co cang ndng 46 (n = b), hodc coi phan dng 14 cia cing 1 chat
2A —-san pham, thi:

v=3_ k- (7-13)
dt
Phitdng trinh tée dd tich phin cun (7-18) la:
l[ o J:El hoiic _l_._I__ = kit (7-15)
ala—x Al [A]y

v chu kv bin huy coa phan tng bic 2 suy ra tu (7-19) 1A:
l

Lz = S (7-20)
D thi bigu didén phudng trinh (7-19) tuong ung vai
[A) [Al
¥y = mx + b

lh mdt duding thang o6 d§ dde m = k = tgee. Viy, khi v& 26 thi Uchdt phan
ing] theo thai gian mi thu dude mot dudng thang, thi d6 14 phan ng bie 2
(lainh 7.41.
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Chii ¥:

+ Khiae vii phan Gog bic 1, thoi
ginn ban huy cua phan img
bae 2 phu thude vao nong dé
ban dédu cua chit phin ing.
Bigu dé cho thiy, thoi gan
nin phin ing s&8 ngin hon
khi ¢6 nhifu mol chét cb mat
dé' va cham vA phin ing voi
nhau. Mit néng d6 ban diu
cao s& ¢ mit thoi gian bin
huy ngin, trong khi mdt néng I

dd ban diau thiip & cb mét . .
thai gian ban huy dii hon. Hink 7.4, ﬁgh’ﬂh‘;’:i“ﬁggf”" ko dp

+ Vi du: Phan ing xa phing hod ethyl acetat 025°C la:
CH,CO0CH, + NaOH — CH,COONa + CH.OH

Ning di ban ddu etn CH,CO0C.H, va NaOH déu bang 0.01500 M. Sau
20 phdt ndne d6 kism ginm mit 0,00093 M. Tinh:

a) Hamg s6 tde d.

b) Thoi gian ban huy caa phan dng.

Cho bift phudng trinh tie 6 V = k [OH,CO0C,H.].[NaOH].
Giai

Phuong trinh tée df chi ra 46 la phén dng hae 2.

a) Ndng d¢ ban déu cda 2 chit phan dng bing nhau nén of thé van dung
phifdng trinh (7-19) dé xac dinh;

| 0.00993

= 6,53L.mol " phit
0.015%20 (0.01500- 0.00993) Sk

b) Va viin dung phudng trinh (7-20) dé tim:
|

B T

0015 =653

Lire ¥: gid st trong phan dng tefbn mbd ban diu cho [NaOH)|
=5 [(CH,CO0CH, ], thi siu mdt thai gian [CH,CO0C.H,) thay dfi dang ké so vii
ndng di ban dau, trong khi [NaOQH] thay d6i khong ding ké so véi ndng dd ban
daw cia nd feoi nhu khong &), Khi do phudng trinh tée d6 duge vidt:
V= K [CH,COOC,H,], trong d6 k' = k{NaOH] va phudng trinh dude cor i
béc 1 gin.

= 10,21 phit
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4/ Phan wng bic 3:

- Phin mg bac 3 téng quit ¢é dang A+ B+ C — san phiim. Goi a. b vii ¢
14 ning dé ban dfiu cda A, B va O, vi x 1 ndng 43 da phan dng cua ching
sau thi gian t, ta cb phuong trinh tée dé vi phin:

V. = %% = Kin-x)}b- X)c-x) (7-21)

- Trang trufing hop a = b = ¢ hote phan ing bie 3 lh caa 1 chit, ¢hang han
AA —» san phiim, thi:
v:%?:mwm‘ (7:29)
Phan Iy bién s6 va liv tich phin. thu dude phudng trinh toe 4 tich phin 1
I I

w - — = 2KE (7-23)
(h—X) a°

Tir 36 suy ra chu ky bian huy:

3
Ly = E_HE (T-24)

&/ Phan wng bae n:
Duong phan dng li:
A+B+C+.. +K —= sin phim (7-23)

a (phan it chilt)

D don gian, gia sit nong df ban dfu cis cdc chil bing nhau vi bang a,
vi x 1 nong db da phan ing cua ching, thi cae phudng trinh tde 4§ vi phin va
tich phan thu duge nhu sau:

oA Kk (a-x)" (7-26)

dt

|

= “{t qu-dh] = Kk, (7-27)
=1 4 u__ &,

Ti do suy rachu ky ban huy;

I s ¥
l'||"|1|| = f - ETE'E-.'I
: n-1) k,a"

O day, k, va ty,,, l& hang a0 toc 46 bite n vi chu ky ban huy cun phan
ung bden, vdi ne= L
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1.4, Anh hudng cia nhiét dd dén tée dd phan dng

- Nhigr dfp anh hudng dén tfe 86 cun do s che phan dng bhng cich gin
ting hing #6 tdc 49 k. Kinh nghidm cho thay, tde 46 phain dng thuing
tang 2-4 lan mdl khi tang nhidt 4 lén 10K (hay 10°C). Con sd cho hidt =6
lin tang ctie tic dp phin ing khi nhidt do tdng thim 10 dg goi la h s
hilt o cia toe oG phan ing v ky hiéu 1d y. Theo d6, mit phén Gng o
cung cac diéu kién khae thic

,:r! = v'] w lii = };'T w Ll {T-'E-E.':'
A Ky
Néw o nhigt dé T, win tde gia phan dng 14 V, thi 0 nhigt 46 T, vin tie 'V,
eiin phian (g duge tinh theo bidu thite kinh nghidm ¢ia Van't Hofi:
LER

V, =y WV, (7.30)

Viiy, nhigt dd lani thng t8e 46 phin dng, ma thie cht 14 R téng hing
a0 the d6 k theo mat him mi
Bigu thie (7-30) chi gin ding trong khoang nhiét d6 khing cas,
+ Nidy: Mot phon 1.'11131 vh y = 2 dude hodn thimh sau 2 ngay o 0'C, Viy
ciing phan ang d6, néu tién hanh d 100'C thi:
n) Tée dé phan ung =& thng bao nhidu lin.
b} Né duee hedn thanh trong bao ohiéu lia.
Gidi

a) Van dung bidu thie (7.30), th o6

vj.'.'..'. = 'J'Iml:'-llI = O
v, = 2 = 2
Toe df phan dng tang 2 o
b} Vi the dd phan tmg ty 1é nghich vai thdi ginn hoan thinh t, nén:
v 1 2% 24 = 60) phit

SO = i el
= o . o 1]
Vi — s 2

= 3phit

5 160°C phan ing hoin thinh chi siu khodng 3 phat.

— Phuvng trinh Archenius: ‘T nhing két qua nghifn ciiu chinh xae, nam
18849 nha hoa hoe Thuy Pién Svante Arrhemius da tim ra md gquan hé
theo ham mi im gis nhidt d6 va hing =8 toc da. O dang hién du,
phudng trinh Arrhenus dude vien

=



k: = AaTAE (7-31)
O day, k - hiing so tée dd.
T - nhiét d6 tuyét da.
R - hiing 58 khi.
e« og 80 logarit tu nhién.

A . mit hiang s6 cb lifn quan dén sy dinh hudng trong sit va cham gida
cac phan v (¥ nghia etia nd dude thio luan d phia sau).

K, - ndng lugng hopt hoa eua phan éng, thea Archenius, Id ndng lwgng
tar thicw ma cae phan (F edn phai 0o dé phdn dng (v nghia chinh xdc hon coa
néd, chng nhu A, 8 ndi tép d phan sau), Kh lay B = 8314 J/iK.mol thi E, co
don v 1d Jifmol. Nhd ring, khi nhiét 46 ting, 56 mi dm sé nho hon, gid i k
trdi 160 1dn hon, nghla la tée do ting.

Chiing ta ¢f tinh duge E, bing cach ldy In har v& phudng trinh Arrhenius
vit chuyén thanh dang phudng trinh mit dudng thing:

Ink = —E[l] + InA {7-32)
RAT
y = mx + b

Pé thi Ink thes LT cho mit
dutng thang ma 48 dbec cia né I -
E/R v it v & lnA (hinh 7.5). Bang
thife nghiém, do mét &8 ma tri k & che
nhift dd khac nhau va lap d6 thi nhu
hinh 7.5, vi R dd biét, nén tinh duge |,
E, = Rtga Cang oo thé xae dinh E,
bang cach lay dao ham Ink theo T;

SBY . S (7-33)
dl RT" VTR
Néu sem E, = const, tich phiin Hinh 7.5, Xac dinh £, béng dad thy
phiting trink trén tir T, dén T, thu duge: bigu dién Ink thea 1/T
In & = . .E'H. .1._ - 1.1. = EJ L _i (7-34)

Thuyje t& ¢it don gian, chi cin xae dinh k,, k, caa phan dng 0 hal nhige dg
T,. T, réi thay vio (7-34) ta 88 tim duge gia tri E; Neude lal, péu di biét E, va
hang =4 toe 4§ tar mdt nhidt dd nio 46, ta ob the tinh duge hing s6 toe d§ § cho
nhiét di khac.
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+ Vi du: Tinh E, cua phan ding phin huy:
ZHI(k) —  H.o(k) + 1.k

Biét k o 600K 14 9,51.10" Limol.s va ¢ 600K 14 1.10.10° Limaol &

Giai
Ap dung phuong trinh (7-34), ta cé:

S )

b0 * Lymol.s

9.51.10" L/mals
1,76.10° kJfmol

= ~(8.314 Jfmal.K 1[|

= 1.76.10" Jfmol =

LY
oK 0K

1.5. Giai thich cae anh hudng cua nong dé vi nhiét do dén tée do

phan ing

1.5.1. Thuyét va cham hoat déng

~ Thuyét va cham giai thich phiudng trinh vde d;

B¢ phan ing hod hoc xay ra, cic phin tir chin
tham gma phan dng (nguyén a1, phin 11, ion, gic tu
do...) phat va eham v6i nhau. Nhut vay, fde 8 phan
wng dugre quyit dinh b =0 va cham gita cac phin
tie chat trong 1 din uf thai gian, 36 va eham nhiéu
hay it lai phu thude vio niing 4§ chiit l6n hay nho.
Ril cufic, tée df phin (ng ty & thuln vii ndng dé
nhu dd thiy trong phudng trinh tée 38 (7-4). Nha
ring trong phudng trinh av chiu tich (cha khéng
phiil tong) cie nong 6. Visao lgi nhu viy? Ma hinh
don gian d hinh 7.6 dé dang giai thich didu nay.

- Khing phal moi va cham min ede phiin v déu
diin dén phan ing. Thuyét va cham heat déng
cho rang, chi nhiing va cham gida cie phan ta
ed ning lugng di lon, gol 13 che phin ta hoat
démg, mdi o6 the gy ru phan ing.

Hh‘uug va cham nhu vily dude goi 1 va cham
co the higu qud hay va cham da nang hiong,

Nhiét oG tdng oo tae dung ldm tang 56 va cham
i nding lwgng, ma thie ehat la lam tdng sd phdn t
hoat déng. Chn luw ¢ div 18 opuyvén nhiin chinh

(A —{n
= 4 v e
o :n
Tham 1 [ & |
==,
.‘:
-
i ¥ i B va aharr
- - I.
— --‘IH
&l
l Thim 1 @ |
T F
b
i
a]—=-— B v cham
o
rF'lll'_.J .' f..
A - ~4.l

Hinh 7.6. Tdng 6 va
cham gita cac Héu phésn
Ava B Ia tich (khéng phdl
tdng) cac i lupng hduy
phan A va B (iwng ung
val theh cac ndng a9 ola
A vi B)




lim cho tée 46 phan dng ting nhanh khi ting nhigt &6 (nhu di thiy d vi du
phia trude, nhigt da tang 100°C, toe 4§ tang 2" lAn), chit khéng phai nhigt df
livm téng chung tong 56 va cham binh thudng (vi néu nhu viy, theo tinh toén
ding hoe, tée df phan (ng chi tang khofng 1,5 ldn, khéng phai 2™ ldn, khi
nhigt db ting thém 100'C, véi v vin bing 2 nhu vi du da dua).

30

~ (6 thé tinh duge st phin tif hont dong hay 88 va cham di nang higng

theo dinh luft phin bl Boltzmann cho ¢de logl hat tudng td khily tuong:

N & BmT
™

N* . 46 phin it hoat ding.

N - tdng 86 phin tb.

{7-45)

E, - niing ludng cdn thidt dé chuyén 1 mol khi A c6 ning lugng trung
binh ted thinh hoot ding va goi la niing lugng hoot hod lkhi'A.

R - hifing 58 khi. bing B.314 Jimol K.
T - nhigt i tuyeét dbi.
e - o &b logarit ty nhién.
Xét phin gng: A(k) + B(k) - san phitm
Phudng trinh toe do:
V = k|AL|B}

(7-36)

Theo thuyét va cham hoat dng thi chi nhing phan v hoat déng mdi giy
va phan tng, do dio:

vV = PIAL[B)]
B - hi 5 ty l&.
[A]" vi [B]” - nong db cae phian 0 hoat déng A vii B,
Theo (7-35) thi

IA] = [Ale®™™ va [B]' = [Ble™™
thay {(7-38) vio (7-37), ta cd
datin "
V = BIAI'IBI" = Pe * [ALB] = pe™"TIALB]
Z- 7 k

O diiy; B, - néng lugng hoat hoa coa phan ung va K, = E,+ B,
Z° - 28 wvachom du nang Iugng.

Z - tong &0 va cham.

T (7-39) ta thily lai phudng trinh Arrhenius (7-31) voi [} = At

(7-37)

{7-38)

{7-38)

(7-40)



-, IRT E T
k= Pe®™ = g™

dong thdi nhan ra ty I& va chan dd nang lugng tai mét nhidt 48 (ky hidu
[} chinh 1i thita &8 bén phil eia phueng trinh Arrhenius:
.zi i l,"-r I .
—_— = & = 4 (7-41)
Z
Thitn &6  cho thiy, ca E, va T déu anh hudng dén ty 1¢ va cham du nang
lugng, tic 16 anh hudng dén tbe do phan ing hay chinh la lim thay 461 hing
sdr toe df k. Kl T ting sé khudeh dag 1y 1& va cham ob do ning higng vugt qun
duce hing rao nang hegng host hoa B, nhu trinh bay o hinh 7.7 va bang 7.4

Bang 7.4. Anh huding cda E, va T dén i 16 (0 va cham di nang leing
o ol the phérn tng

E. (kJimol) f{a T =208K) T f (@ E, = 50 kdimoi) |
s vzt || 28t eek) 172.10"
|' 76| T30 || 38C(308K) 3,31.10"
wo | 29610 45°C (318K) 6,12 10"
Il

[3F hfu o bang 7.4 cho thiy,
vai E, = 60 kd/imol - mét hang rio
nang [udng pha bién eda nhiéu phin
dng, wid tej [ (efing 1a ein the dd
phiin (ng vi hing s6 the db k) ting
gin gip ddé1 moy kb nhigt do ting
10 da.

- O truc phin fw anh hedng
din the i, Nhu di biét, s6va  Hinh 7.7. Anh fudng ciia nhigt dé ién su
cham du nang lugng mia cic phan b cac nang luong hoat hod
phin ti hont déng cé thé dan (= 080G hamng va cham). o nhigt dg eso
difn phin dng chi chifin o 18 7 Ta (6 vis Chigm 0 nang iing 98

‘ - : : wigt qua E, Idn hdn

(f} nha trong ting =0 va cham.

Tuv nhifn, ngay ei ty 1§ nhd nay eing chua phin anh dang &6 lugng va
cham eé hiéu qui mé thie sy gay ra phian dng, Con cin mit yvéu 66 nita
dé va cham di nang ludang o6 hidu e phadn dng 14 sy dinh hudng ding
van  cae phiin ¢y khi va cham. Trong phuong trinh Arrhenius
k= Ae =™ thifa s6 A hivm chita y8u t8 khing ginn. Ngugi ta goi A li
thitn 4 tin s8 vdi A = p.2, trong d6 Z 13 fin 56 va cham vaop 1a thira 86
kiing gran, p dae trung cho mor phin dng, no lién quan dén 46 phie tap

= Ea

T e vagham (T)

Hang lugng va chuam
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v milt cdu tric cin che tidu phin va cham, oo thé coi nd nhu 14 ty I va

cheom oo hién qua cua cac phdn ti hoat ddng duge dinh hudng ding.

T4 gae quan hé di néu, d& dang rit ra biéu thite chung cina hang s e di,
da 15 su tich hop cln cic yéu 5 va cham (2), niing litgng (f) va Khong gian (p):

k = pf2 (7-42)

Va cham giita cde nguyan tU riéng [é cb p = 1, vi eic nguyén b cd ban o6
hinh cau, khéng phu thude nhifu vio huing,

Phan fing: NO (k) + NO, (k) — 2NO (k) ¢ép= 0,006, tic la chics
v chim trong 1000 va cham di nfing lugng duge dinh hudng khong gian ding
dé diin dén phan ing.

Trong cac phan ting hoa sinh, cte phin tnhd cin dinh hudng ding trén
nhitng vong khéng gian eye nhd cia céc phin to cue ldn (protein, acid
nucleic,,. voi vii ted snzym - xic tdc sinh hoe), p cd @b tri < 107, tite 14 c6 it
hon 1 trong 1 tridy va cham vai diy do ndng hegng tao duge san phitm,

1.5.2. Thuyét trang thai chuyén tiép

Thuvét va cham hogt déng don gidn, dé hinh dung, nhung khing néi @
ning luing hogt hod dude sit dung nhu thé nio va phin 0 hogt dgng bién déi
i SN,

Nhu di el d chudng 8 (Nhigt déng hoa hot), ndi nang cua 1 hé la ting
ding nang va the nang cua hé. 2 phiin L d xa nhau dang chuyén déng lai gin
nhau véi tae df rit nhanh, dong ning cian chung 10n, thé nang thip, Khi
chiing trd nén eat nhau, mit phan ddng ning chuyén sang thé ning, vi edc
dam mav electron etin ching diy nhau. Tai thoi diém va cham, cic phan 1
dirng lai, dong ning cia ching c¢huyén thanh thé ning va cham. Néu thé ning
va cham khing 14n hon hoiic bAng ning ludng hoat hoa B, ching bit ra nhu
nhimg gun béng ban. Nguge lai, khi thé nang va cham do ldn va che phin tg
lai dinh hudng khéng gian ding, chung =& vuot qua lue dily. Hat nhin cua
nguvén 1 ndy hat electron cus nguyén 11 kia, cag orbital xen phi vio nhau
vii mat dé electron thay dé, vii lién két dai ra va yéu di trong khi mdt sa hén
kit mdi bit diu hinh thanh, phin v chilt phin Gng chuyén dén sang phin
san phitm, O nhilng diém giao thoi trong =udt qui trink chuyén hoa, tén tai
khong phii chat phin gng hiy sdn phdm ma la cde tidee phén chayin t2p vdi
nhiing litn kit khong loan ehinh. Che tifu phin d6 cde ki khing on dinh do
thé nang vdt 18n, ching chi thn tai wong khoanh khae khi h§ phan ing dat
nang lugng can nhit Ngudi ta goi da 18 nhitng phue chdt hoat dong hay nhitng
trang thet chuyén tigp via phin ng, vi chung chi hinh thanh néu cie phin tu
va cham duge dinh hudng khéng ginn ding va ning lugng va cham = E, Nhu

32




vy, niang liong hoat hod duge disng cha vige kéo dai va lam bidn dang cae lién
kit ofd clat i trang thdi chuyin tiép (ching ta nhin biét dude trang thii
chuyén tiép nho phép phin tich quang phd, bai vi hiu nhy khéng thé phin lap
duge nhing tiéu phan nay),

Hinh 7.8 minh hon don gian cho cice ¥ trén thing qua phan ing giia
methyl bromid va ion hydroxyl:

CH,Br + OH = CHOH % Br

Cén thém 2 luu % cho hinh 7.8, nhung cling 14 chung cho thife t& cic phan
Ung:
~ Vaée dat tdi trang thii chuyén tiép vin khing dam bao rang phan ing s
tién trién too ra san pham. Néu lign két C-0 tifp tuc ngin lai v bén
them, ean philm duge hinh thanh. Con néu lén kit C-Br ngin lai vi bén
hon, trang thai chuyén tiép sé phén buy trd lai cae chit ban déu. Vi thé,
theo miu hinh &y, mot phdan tng deu la thudan nghich.

Cik) ik =t Tiirg 1r e, dmayl ) 0o WORIQ MG Chuyde iy Toweyg I nms etmpin @p By gy

n L L] L. "

B — ] B s e .'. JogiM i .J-.._I_-,. i I—EI'H
L’:',:-,. Pt" f'b‘ "{I‘ H-".?c

.Ii‘ " ':-"CL”“

A TR T g

Hinh 7.8. S0 dd nang lugng phan ung gifa CHBr v OH", Nguyén (tr Br lich dign &m nén
C trong CH,Br figh dign dutng. Céc Hga phidn phiin Ung v phédi chuyén dong dd nhanh
(4 dat E), vira phai dinh hudng dung &8 nguyén i G tidp cén duge O (tich dign dm)
cila OH", tir da bt dao hink tanh fign két C-0, d trang thai chuydn tidp, C duge bao
quanh bdl & nguyén K khac theo kifu lBng thap tam gige nang lgng cao ma khdng bao
gl co A cae hop chél C binh fuong

— Mat phin ing thufn nghich 6 2 ning lugng hoyt hed: E, cho phin (ng
thudin, 14 higu 58 nang lugng gida brang thal da duge hoat hod vii chit
phin dng; cdn E' cho phan dng nghich, |4 hiéu 80 ning lugng gilin frang
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thai did dude hoat hoé va chat san phiim. P vdl phan ang toa nhiét thi
E, < E,, con dai var phan ang thu nhigt thi nguge lu, B, > E/ (phan {ing
thé hién d hinh 7.8 la phan (ng ton nhigr), Néu bt B, va AH caa mdt
phin (mg, ta e tinh duge E! ena phin ing ko va agude 1o,

Vi du: phan ing:
Oi(k) +  O(k) == 20(k)

ed B, = 19 kd va AH,, = -392 kJ. Tinh E ' el phan dng nghijch,
Criai
Phin ting tod nhiéu nhiét nén mie ning lugng cis sin phﬁm riit thap.
P sdn phiim dat dén trang thai chuvén tép, ein cung ciip cho san phim mit
nang lugng bang AH , + E,,nén E'=-AH  + E = «(-392) + 19=411 k.

Sa dit nang lugng ota phin dng niy o6 dang hinh giong nhu o hinh 7.8

— Hau hét cae phan tng hoa hoe x4y ra qua nhicu bude cd ban 14 nhimg
plidin tng & cip. Tap hop cde phdn ing sotcdp & thanh phdan éng chung
didge goi b co ehd phan #ng. Chiing han, oo ché cho phan (ng chung 2A
+B = E+F eothé gdm 3 bube od bian lh 3 phan tng sd cip:

(1) A + B —_— c
(2) e % A — [
(3) B - K + F

Phin tmgtong: 24 + B — E 4+ F
chinh la phin (mg chung
— Clic cof chd phen dng va phan L s, Niudi ta quy dinh: méi bude co ban

hay mdi philn dng 50 clp khéng tao ra cic bude hay phan ting don giin
hon .

M&i bude o ban dude dae trung bl cde phan (1 86, 14 88" ede tide phan
phdn gng trong moi bude. Vidu xée phan gag phin huy ozon 0 thugng ting
khi quyén. Phitn itng chung 18 20, (k) — 30, (k)

Miit co ché 2 bude ed bian duge dé nghj cho phan (ng nay 14
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(1 Oyk) —= Ok} + O(k)
(23 k) + O(ky —=  20uik)

Phin img t0ng:  204(k) —= 30,(k)

O bude (1) chi ¢o 1 tiéu phan tham gia phan dng nén gol 14 pr‘!rf_u weng 1
phdn i, O bude (2) o6 2 tidu phAn tham gin phan tng, quy udc goi la phdn ing
2 phin tet, Phin dng 3 phdn GF rit hifn gip hoi xde suft dd 3 tigu phin va
cham elng lie v ning lugng diy di va dinh hudng khong gan dang rit b
Phan dng ¢6 phan ti 56 cao hon 3 ehua duoe bift, Khie "-’fﬁ-phl'm img chung,
phatang trink tée di clia | phén ing so edp 60 thi' duge suy ra ti hi s6'ty lugng
ctig phin tng. va bie phiin ing hing phin 6 sd.

« Vi du: Nguo ta dé nghi oo ché 2 bude [a 2 phin (ng 80 cip dudi diy
eho 1 phan (ng chung:

) NOCIk = NOJ(k + Clk)
() NOLCIk) + Clky —= NOYG + O, k)
Cho biét:
i) Phuong trinh phan tng chung (da cin héng).
by Phan td s6 con mon bitde.
) Phuong teinh (6e @6 va bie oia mol phan ong sd ofip.
Giai
) Tima phudng trinh phan tng chung di can bang bing cich 1ay ting cac
phan tng sd cdp di chn bang (1) + (2), duge:
INO,Cl (k) — 2NO.{k) + Cl; (k)

h) Bude (1) ¢6 1 phan ti phan Gog, viy d6 la phan ing 1 phin L. Buf:trc
(2) ¢b 2 phin ti phan dng, vy do 14 phan ng 2 phiin td (cing ¢6 thé noi
phin g ed phiin td 86 biang 2).

¢} Phitdng trinh toe dé cho ede phan ing sd cap duge viet;
(1 ¥V, = k,.[NO.CI], phin iing bic |
(2) Yy ke, INOUCILICH , phan fmg bac 2
- Bude giai han (oo db:

Tiit en cic phiin Ung sd cip trong 1 oo ché khong cé cang toe d§, Bude
chém nhit so vii cae bude khiac duge goi 1a bude gifi han tde di hay bude quyét
dinh toe di phin tng, Tinh quan trong eda bude cham nhdt 1a @ chd, no dai
didn cho tie dd va theo 6 la dai dién cho phudng trinh t6e d) el phan dng
chiarg.
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Trd lai phudng trinh gida NO, va 00 (d& néu-d mue 1.2 (phia trén), bang
7.2), phan img chung la:

NO, (k) + COk) — NOk) + CO,k)
Néu phan dng chung la 1 phan dng so ciip, phuong trinh tée 4 duge viét:
V = k[NO,.[CO]
Tuy nhién, nhu da bit, phudng trinh tée dd thuye nghiém la1 chi ra;
V = kINOJ
Vi thé, mbu ed ché 2 bude duge dé xudt:
(1) NO, (k) + NO, (k) — NO, (k)+ NO«k) [cham, quyét dinh tde dé]
2y NOyk) + COky - NOk + COy(k) [nhanh]
Phuong trinh tée di eho 2 bude co han li:
(1) V, = k.INOLINO,] = k,INOJ
Z v, ks [NO,.[CO]

Néu k, =k thi bude (1) 14 bude quydt dinh tde d6 phan tng. Thie t& da xae
nhin, ding la k, = k vi phin ting so cap (1) chiim dén mie cf thé gid thidt phin
ing chung xay ra theo bude (1) va trong phuong trinh tée d6 khong chita [COJ

O diy ¢fin cha ¢ NO, Ia 1 sin phém eta bude (1) vA 14 chit phan Ong d
buihe (2). NO, déng val trd ehdat frang gign, khoéng xuit hién trang phuong
trinh phin (ng chung da dude cfin bing, va sy tén tai coa nd 1A tom thai
nhung hoan tein cin thidt dé phan dng xay ra. Khae véi trang thai chuyvin
tiep (cac phie chit hoat dong), chit trung ginn 14 cae phin ta vi cac hén két
binh thuong va déi khi chung da On dinh dé eb lap duge [gian Nobel Hoa hoe
nim 2006 duge traop cho Roger D, Kornberg, ngua My, véh ohiing nghién ctiu
v quét trinh sapo chép théng tin trong cic gien vi ed truyén théng tin do dé
tong hyp cae protem . d divy, =it tim thiy chit trung gian (mediator) dude tem
la mat phit mink quan trong trong qui trinh sao chépl.

— Thidt lap mat co ehé phidn dng. Nehibn edu vh 48 xufit od ché é¢ho 1 phan
ing phai dim bao 3 téu chulin

1/ Tﬁng_ cong cic phan {ing s¢ cip phat cho phan ding chung xay ra thuc
trong thie té.

2/ Cac phin dng o ofip phii of kha ning x4y ma, nghia & chi gom phin
ttng 1 phin tu hede 2 phin ti. Phan (ng 3 phian wr duge xem 14 vat it hy vong
xOy .

3 Co ché phan dng phat pht hop vai phuang trinh tée do (hoy dinh ludn
e d6) duge xae dinh bang thye nghiém.

Co 2 logi oo ché: bude diu chivm v bude ddu nhanh
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a) Cor chd wii biede didu ¢hdam. Phan ing NO, + CO 4 phin trén da li mt
vi du cho trudng hdp nay. Xét thém phan dng chung:

INO. (k) + F,k) — 2NOF(k)

Phudng trinh tdc db thie nghiém: V= k.[NO,).[F.] va co ché hién nay
dude chap nhin la:

(1) NO.(K + F,(k} » NOF(k)y+F (k) [cham quvitdinh téc d]
2) NO,(k) + F(k} —= NOF( [nhanh]
Co ch& nay phi hyp vai 8 tiéu chudin thigt lgp, vi:

+ Thng(1) + (2) cho phueng trinh phan dng chung. F 14 chit trung ginn
khong xufit hién trong phan dng chung.

+ Ca 2 bude coa cd ché déu 1a cie phan tng 2 phin tit nén thoa man tidu
chuan thit 2.

+ Phuong: trinh tée dd cua phan tng cham d bude (1) V, = & INO,].[Fy]
phiu hdp vdi phudng trinh tie df thue nghigm. Theo db, bude (1) 1i
bude quyvét dinh the d§ can phan dng chung.

Hinh 7.9 cho thiy sd dfi nang lugng ciin phan dong NO, - F,.

=" Mang lugng

Trang rhaii
«— chuyén tiép
F—ﬂ[hm'xn . /7 | Ey (buse 29
chiim NO.F + nharh
F+ NO,

NG, + F‘w )
Chit phan tng

TNOF

Sinphlim .
(Qui trinh phin (mg

Hinh 7.9. So dd ndng lugng cho ¢ ché 2 budc cda phan ung NO; - F;, MBI butce frong
ca ché co phie chit hoat dong rigng cia no (ky higu =), Bude (1) cham, gicl han t&c d0
phan wung do E, cda né Idn han budc {2}

b Ot ché v bitde dau nhanh. Xét vi dy phan dng NO — O, Phudng trinh
phan ung chung la:
ENO (k) + O, (k) — 2NO, (k)



Phucng trinh tée di thue nghigm: ¥ = k[NO. [0, vi co ¢hE duge dé
xufit fa:
(1) NO®K + 05k ='_l-— NO; (ki [nhanh; thuln nghich]
(2y  NOs(k) + NO(ky —= 2NO; (k) [chim, quyétl dinh toc dil

Phuang trinh the 46 our 2 phin img s cip 0 2 bude dudo viét:
| i .[.” "‘I'I Hhakid = kl‘[NDi{ul] Vil v Vinghickt = 1!I'I-'H.I.'}J-.F
() V, = k,INO,LINO]

Cha y: phan img d bude (1) nhanh, cho nhigu .'m.n phim (14 chnt trung
gin NO,) nhung lm tiéu thu cham d bude sau (nén gm la phan ing * '‘ed chai"),
vi thé no phai la phan tng 2 chidu dé « huyﬁ;n bt san phim wed lai chit dau.

Kidm tra co chi theo 3 tibu chufin thay:

v Thng (1) + (2) dang It cho phudng trinh phin dng chung da ¢iin bang,

chilt trung man (NO)) khing xudt hién trong phuong trinh chung,

+ O ¢a 2 bude 1a cde phin dng 2 phin ti, nén kha th,

+ Fhuong trinh tle dd cua phan dng cham V., = k. [NO,].[NO] the thay

khing pha hop véi phuong trinh (8¢ d& thue nghidm da cho. Tuy
nhién. vi bude (1) la thudn nghich, § trang thii cdn bing V, =V, hay

K, [NOLIOW = k., [NO,|, nén [NO] = :1 [NOJO,]. The [KO,) vie

phuong trinh  t8e  d6  cua  bufe (2), thu  duge
k.. <1
V, === L )= KINOF[O,]. Phumng trinh tde 4 & bude (2)

-1

chim di thé hién phudng trinh t8e 4o thue nghiém cia phén dng
ehung. Vay, cd ché duge déxuil li dung.

— Phan ting gom nhidu bude trung gian, hode eang miot loe di theo ed 2 o
ché, dudge goi ld nhitng phin dng phite tap, phd bién nhat la chie phin itng
ndi tigp, song song, diy chuyvén, thuan nghich.,.

1.7. Chat xie tie thie diy toc dé phin ing

~ Chat xic tae 1o chdt lam tdng 160 d6 phan dng pa dide otk nguyén sau
it trinh phdn ing.
Xiir tde, hay se xiie fge, 1a hign tugng thie dily téc dd phin ang dudi the
dung caa chit xie tic, (Chat lam giam e df phan dng dé kha duge goi [a
ehit xie the am, Tuy nhién, nén goi I ehdt e ¢hé hon 1 chit xde tac),
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Hinh 7.10, Sa dd nang iugag phan ung cta mel gua tinh dude xuc tac va khdng
e xue tae, Chat xue tae thue ddy (e dp phdn ung bang cach chuyén co ché 1 bude
thanh ca ché 2 bide theo con dudng nang lung thap han. Tée & phan tng thudn
vé nghich déu tang mat lugng nhic nhau, nén chél xic tec khng dnh hudng dén
toan bo phén ing chung

Neay nay, khoang 90% qua trinh sin xudt hod hoc phii sit diing ehilt xie
the. Hang nim, chi rigng ton Hoa Ky, hon 2,6 tri¢u tin chit xde tae dude su
dung trong cong nghiép, Tuy nhién, thign nhifn mdi la "Newdi vi dar” si dung
chat xie the: mot &8 biw vi khulin don gian nhit cing ding dén hang ngan
chat xie tae sink hoe goi 1 enzym dé thng toe do eic phan ding t& bao cin thiét
cho sy =0ng.

M chit xie the ¢6 1 cieh riéng bigt dé thye hign chifg ning cia minh,
nhung vé cg ban thi chdt xuc tde lam tdng tée da phan wng bing cach ha thiap
ndng ltong hoat hod, do d6 lam hang 36 tée d 10n hon v tée 39 phan tng cao
hon. Didu nay duge the hign trén ginn dé 6 hink 7.10.

-~ Hai dae didm quan trong eia chit xac the:

1/ Chilt xie $de lam tang tHe df ca phan dng ;r.huén va nghich. Mat phan
ing oo chit xie tao khéng cho nhigu hdn s sin phim nhung né cho ra sdn
phim nlanh han nhidu, Chn nhin ra cao ¥ nghia;

+ Mt phan dng e AG > 0 thi chit xic the cing khéng thi lam cho né

xay ridude. Bop chit xae tie con pguvén ven sau phan ung thi cing
khong gop ich gi cho thay do1 AG.



+ Chiit xic vic khng lam thay déi trang thai edn bing m'm_ph_&n wng mh
chi lam cho can biing dat duge nhanh hon Ly do B, chiil xic tac lam
ting tog dé mat higng nhy nhau ddi viil o phan dng thudin va nghich,
nén hiing =& ciin bing cua phan Gng khing thay doi.

2 (Chiit xde tae ha thifp ning lgng hoot hod bing ciech tao ra mit ¢d che
phin dng khile - mit eon dudng ning luong mdi thap hon. Ngudi ta goi d6 la co
chi clia qui trinh xie tae. Gia s mot phan tng xay ra theo od ché 1 bude vé
phin v =8 bing 2:

A+ B — sinphim [chim]. déi hoi E,
Co-chit xic tac thi phin tng choy theo oo ché 2 bude;
(1) A+ xietae — € [nhanh], déi hai E,,
(23 € + B -» sanphAm + xictac [mhanh], d6 hai E

Chit xiie tiac duge hoan nguyén (hdi sinh) va con duong nang lugng mdi
co B, <E, vd EL.<E,
— (6 2 loai xie tde 1d xic the ddng the va xide tac di the,

+ Xiic tac déng thé: chit xie tée cing phn vii ¢ac chiit phan dng. N6i
ciich khao, chit xic tac cang toén tai dud dang dung dich (thes nghia
rong, khong chi 1a dung dich léng) vin hin hop phan ting.

Hau hét chiit xie tic ddng thé 14 chilt khi, chét [éng, hofic chiit rin tan

dude trong dung dich.

+ i téc di the: chit xic the v ede chilt phan tng o cac pha khac nhau
Xoe tac di thé thuong 1a chit rin tudng tae vdi eae chit phan (ng d
the khi hefic 1ong. Vi philn iing xay ra trén bé mit chit riin, nén chit
wie the di the thuong phai ¢ viang bé mit rat 10n (gita 1 - 500 m*/g)
dé hilp phu, do do lim tang ning 46 cie chiit phin dng wén bé mat, )
dd, sy xie the log dign va theo ed ché& chung nhu di noi trén, Nhidu ahiit
vl ed tinly hilp phy manh (nhy than host), cie kim loai thufe nhém
VI B nhu Pt, Ni, Pd. Ru, Os, [r._., hav cie hdp chit eda ede kim log
chuyén ti€p khie (nhu Mn0,)... 1a nliing xie the df thé quan trong,

— Xiie tic enzym

(!6 hing ngan phin fng riéog ré Xay ra trong mal 1€ bio sdng. Nhifu
phin Gng l& nhitng Lién dé3 hed hoe phite tap, nhung chung van dién ra hoiin
hio dudi didu kign ndng d6 dung dich thilp, nhigt &6 va dp suft hinh thuimg.
Tée did cin timg phan dng dap tra nhip nhing vé 16e da edn cie phin (ng
khdae, vii tin hifu 4y nhing & bho Kkhie, v ca véi nhilng bifn ap 9 mé
trudng. Thite ra, mdi phan g trong su difu hod hod hoe ky didu iy dude xie
tac bidi 1 enzyvm die hidu, da la 1 protein ma chife nfing xiae tae coa nd duge
hotin thidn qua quda trinh tién hod,
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Enzym oo ciu troe 3 chidu phie tap. khél Iidng mol thay dén e 15000
dén 1000000 g'mol. Trén bé mat cia 1 enzvm ¢6 1 didm dic biat goi 1 vi tri
hoot dong, mit "Ké nit" phin td ma hinh thé cha né duge quvét dinh bii su
&hp xép che chudi aminoacid ¢4 lidn quan dén chite ning xie tic dac higu, Khi
cfic phan tu chiit phan dng (goi 1a co chit) va cham vdi vi tef hoat déng, phin
ung hof hoe xay ra ngay. Vi tri hoat dong chi 1& mét phin nho hé cos bé mid
enzym - gidng nhu mit hi nhd duge dio trén sudn nidi, nhung o6 thé chis cd
mit 56 nhom amino acid i nhiing ving xa x4 caa protein. Trong hiau hét eac
trucng hdp, co chit hén két vii vi trf hopt ding thong qua che Jue lign két
phiin tar: che Hon kit hydro, lién két ludng cye va cac hic yvéu khac.

Engym c6 cac die tinh etn ed xic tae déng thé va di thé Gidng xie tie dj
thé, vi so vdi cd chiit, hiu hét eic enzym cd kich thude khdng 16 va thuong gin
vii mang té bio. Tai vi tri hoat déng trén bé mat enzym, 1 phan ti chit phan
ung duge o0 dinh tam thai (nhy 18 bi hap phu) dé cha "da tac” phan ing con
a1 & dap xufng gdn, Gidng xdc tac déng thé, vi che nhom amino acid cia
enzym tudng tac vai oo chat theo sy pho: hdp do cfip co tao thanh cac hop chit
trung gian

Cie snzym o nhang chat xde tae e hdéo gun la thuong.
Chi ¢in lay 1 vi du vé thuy phin ure:
(NH,,C=0 (ag) + 2H,O(l) + H' (aq) — 2ZNH,' (aq) + HCO, {aq)

Trong mdi tridng nude, d nhiét di phong, khi khong e xte tic, hing =6
toe dd cun phan tng 14 3.10" ' (phan jng bac 1), Cing trong didu kién iy,
khi ¢0 mat enzym urease, hang b tde dd 1o 3.10" &, tAng mot trivm ngan ty
(10") lan. Néi chung. cic enzym lam tang tée do phan dng khoang 10" . 10"
bin, gif b mb cae xae the khéng sinh hoe khéing thé nio dat tdi.

(e engym con eue ky dic hidu, md phin Gog chi duge xle téc bo 1
enzym riéng Urease chi xae tag thuy phan ure, khong con enzym nao khac
trong 86 vl ngin enzym trong W8 bio xie tae duge eho phan ang d6. Bie tinh
pha thuong niy o6 duge 1 do edu trae die hidu oun enzym, dac biét 1o vito
hoat ding. Tinh die hidu duge gini thich theo mé hinh "6 khod vii chia khea™ @
khoa kv tri heat dong die higu, chia khod la ed chit. Via thap nién gan diy,
mé hinh & - chin eitng nhéc duge thay bang md hinh "tay trong ging”: tay 14 co
chiit va gang 14 vl trf hoat déng. M8 hinh sau cho thiy enzvm c6 hién dii ciu
tre khi ea ehilt diap vio vi tri hopt ding, si tifp 20e gian ket tay - gang trd nén
hoan hao hon

Ping hoe cua xte tae enzym et nhidu diém chung v xi¢ téo théng
thudmg. Trong phan dng khéng sie tie, tée df phan dng phu thude nong dd
chitt phan ing. Troog phian (ng cd xdc the, toc dd phan dng lai phy thude vao
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nong do-chit trung gian (chit phan (ng « xoe tae), Trong trudng hgp ob xic tac
engym, oo chit (8) va engym (E) tao phae hop trung gian ES ma nong do caa
n6 @ quyvdtl dinh tée 46 tao thinh san phim (P). Co ché chung cho it ci cac
phdn ing o6 xic tie engym li theo kidu "bude dio nhanh" (nhu d& trinh bay
phia trén):

(1) E + § == ES |nhanh, thudn nghich]

(2) ES —= P 4 H [cham, quyét dinh 16¢ do)

Enzym sit dung nhifu cd chE dé tac déng dén lién kit gida cic nguysn tu

nhim bign ddi ed chiit thanh san philm (vi du nha lam ede hén k&t ngan lﬂlds
hén hon; hodc da ra dé yéu di vi dit; bé cong lidn ket trong cd chét dé i)
zuc hoan hao “tay - gang” do d6 phite hgp trung gian ES dn dinh va ha thap
nang luwang hoat hoa: hode cho di proton (H') dé lam tang thc d bude quydt
dinh tie db phin tng...).

2. CAN BANG HOA HOC
2.1, Pai evong

— Tht ca chc phan dng ¢6 thé chia tuang d&i thanh hai loai:

v Phan wng mot chidu 14 phan dog Lién hanh dfn ctng, dén khi ma mat
hiode 1t ¢d cde chdt ban dAu d& the dung hét d€ tao thanh san phim,
Vi thé, nguo ta con goi la phan dng hodn toan hede phin ng khéng
thufn nghich Vi dy, phan dng chiy cis propan:

C.H, (k) + 530,(k) — 3C0, k) + 4H.,0 (k)

Phin dng phin huy kali permanganat O nhiét dé cao:

2RMnO, (1) - KMnO, (r) = MnO, (r) + O, (k)
Phan dng phitn huy hydro peroxyd & ohiét &6 thufng:
SHO. ()= 2H.O) 4 0,1k

+ Phidn ting thudn nghjeh 14 phin (ng trong nhitng diu kién xac dinh
off thé tién hanh dbng thai theo hai chifu nguge nhau, nghia 4 cic
chit diu tae dung voi nhau cho ra sin phim, thi eling trong didu kign
Ay ¢he chit sin phm tie dung voi nhao d€ tao thanh chit déu.

Vi du: N,O, () = 2NO, (k)
Cir,nongdd) + H,O = CO&k) + H, (k)
H, () + 1, (k) = 2HI (k)

Nhu di biét, theo thuyét trang thai chuyén tiép, moi phan dng déu la
thuiin nghich
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= Vi phin ding hoa hoe rat khae nhou vé 16e dé, nén ching eing khic nhau
vé mic di. Hai khia canh nay 1a khac nhau. M6t phan dng nhanh e6 thé
tién trién hoan toin hay ¢hi mét phin vé phia sin phim. Ching han, vai
HU 1M, héu hét tit ea edc phiin i acid dign Iy thinh ion. Vi
CH.COOH 1M, ¢hi dudl 1% s0 phiin ta ncid dién Iy thanh jon. Tuy nhién,
cd 2 phan dng xdy ra vat nhanh v hoin thanh chi khodng dudi 1 gidy.
Tudng tu, mée sd phian dng chim cudi cong tho mét Iugng 18n =4n phim,
trong khi nhimg phin ing khie ¢ho vt (t san phim. Chiing han, sau vai
nim & nhiét d& phing, thép 8 mot binh dung nude 58 bi gi, nhung nude
trong binh khong bi phin huy. |
Didm luu § & diy 14 cae nguydn the ddng hoe cia trang thai cin bang ap

dung cho ede Khia Ll;l_nh khiie nhaw con mét phin tmg. Toc di cia mdt ﬁ-ﬁﬂn
wng - la ning df olu sin phim tao thanh trong mat don vi thal gan - che véu
phu thude vie sy khae nhau of nang lugng gitta cae chéat ddu va trang thii
chiuyén HEp. Mie d éin phdan ting - l& nong do-eiia san rﬂj.lim ll:.h: khang con
quan st duge st bién ddi vi mo nio nia - phu thude chu yéu vao su kivde nhan
ué nang {wing gita chat ddu va sdan phéam.

- Ehi lugng cie chit ddu mit di theo phan img thudn bing Judgng cia
chiing duge tao thanh o phin dng nghich, ta nél phin dng di dat 16i
trang thai can bang (TTCR), ' '

Ciic gui trinh hoa hoe thuin nghich (i nhing gub trinh' thue, khic v
qué trinh thufn nghich nhiét ding chi 13 gia dinh) bao gdm: che phin fng
thuin nghich ding thé hay dj thé; sy dién Iy cita acid, base; su thuy phin céc
mubdi; sy phiin lv caa phire chilt; qua trinh hod tan; cde qun trinh ¢huyén pha...
didu thadt lap nhimg TTCOB.

Nhiém vu eo ban trong nghién citu TTOB 14 xac dinh thanh phin hin
hop khi cAn bang va cae véu 16 anh hudng dén cén bang,

2.2, Phudng trinh ding nhiét Van't Hoff. Hiing 6 cin biing

— Tit phutong trinh [(6-69) - chitdng 6] vi xét 0 difu kign P, T khéng 4di, ta
oy the rat ra e chudn e difn bigh ve Qidi han cia ede gud thinh hod
hoe cting nhie chuyen phe la:

< Epldnl (7-43)

iy theé hoa can cdu tirL
dn; bién thién =5 mel coa cfiu ti i tuong iing trong hé.

Tird, co thé tink A6 = Y, (7-44)
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Chéng han, d&i vdi phin ing chung trong hé khi ly tudng (cho gon, chi
xét gom 4 chiit):

uA + bB —» eE += [F {T-45)
thi:
A = Gy — Gy = feng + () — (agy + by
rut ro:
AG = Y ulsP] -  wiCh] (7-46)

vi d didu kign chudn:
= Y ullse] - D ouicel (7-47)
Viay & didu kaén ding nhiét ding ip:
Néu 3 p,(CD] > Y i [SP] = aG < 0. phin ing ty phit (¢ tréd
sang phai).
Néu ¥ p(CB] = 3 W[SP] = AG = 0, phin imgd TTCH.
- Thay u, = w' + RTInP, [phudng trinh (6-64) vio (7-46)], thu duge:
leley + RTIP.) + £lup + RTIE,)
[u [_u; 1l R'I'inh] - b(ué + RTlnPh]]

i i it i Fl P
= {:uE + fp.FJ — lap) + I:l!.l,',] + F’.Tln[?_ Fl-]
Cigy G !

P: . P}
PPy

AG = AG" + RT ln[ J = A" + RTinQ), (7-48)

() diy P, Py Py, Py la dp sudt riéng phdn ban ddu (= bd) eia khi A, B, E,
F trong hé phin tng o nhiét dd T; 4, b, e, [ Id hé =4 hop thie (hé 86 ty higng)

A ;
efin eae chitt A, B, E, F trong phan dng; @ = Pe 11 got 1& beéu thac toe
PaHly "
dung khdai heomg (tinh theo fp sufdit rifng phan) hay thuong &6 cua phan @ng
(tv a8 gitta san phim chat diu) lae ban diu.
— Gidi tri bang 56 clia Q, thay doi sudt trong qua trinh phan ang. Khi hé
dat td1 TTCB (6 nhidt d6 1), thanh phin cic chdt khing bién déi nia,
Q= const = K, viv:
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PR
Ky = [ = ':,] (7-49)
Py Pa

- Kpla hing s6 cin biing tinh theo ap sufit riéng phiin cia cic chilt trong
phan tng (7-43) dang thuin nghich @ TTCB, lue niy tée di phan ing thuin
bang tic da phan 1ing nghich:

WA + bB == ¢E & (F (7-60)
O TTCB, AG = 0, phuong trinh (7-18) trd thanh:
Pe Py
PPy
Thay (7-51) vio (7-48) v shp xép lii, ta cb:
AG = RT(InQ,-InK,) = RTJJ][%J {7-52)

¥

0 = AG"+ RTlE[

J = [ = ‘Rﬂﬂ-K:p (7-61)
ih

Chai ¥: ip sullt riéng phin oba cie chiit trong bidu thae @, K, déu ding
deln v atm.

Cae phuong trinh (7-48) (7.49) (7.51) va (7-52) [ nhitng doang cua
phticng trinh dang nhiét Van't Hoff.

— Mo lisn hé giita K, vi cac hang sb cin bing K., K, Ky
+ Apsudt néng phitn coa khi Iy tidng lién hé v ndne 4 qua phudng trinh;

po= ART _ ¢ gr
v

n,;: 86 mol chit i
R =0.0821 atm L.mal . K"
T: Nhigt dé Kalvin
V: Thé tich cia hé phin tng (L)
C;: Nong di effu b § trong hé (mol/L)
Thay eéng thige cua P, tinh § TTCB vio (7-49). thu dude:
CLC;
= -—rE-._.i;.] 'RT]“
CaCal) .
= K (RT)™ {7-63)

O diy, K, 1a hing &f cin bing cin phin éng dude bigu dién qua néng do
rrao L "

Ky




= L_'%l] .
. [ [A]* [B]"

chGy

L L
ﬂﬂ_] o
wle

C. Ty, Cp €, 14 ndng 46 cac chit d trang thil cin bing (mol/L).

An = (e+)-(a+h) (7-54h)
dé lh hidu gb gidn tdng cie hé 8 ty lugng ehe chiat khi tgo thanh vi Lo
hé s6 vy luong cac chit khi ban ditu trong phan ang da che,

Chii ¥ rang, K, chi phu thude nhidt &6 (vi  phu thude nhigt dd); va theo
(7-58) thi K. cong chi phu thude nhiée dé. Butw thite (7-54al la Binh ludt tde
dung khai lwong do . Gulberg va P. Waoge hai nhi hod hoe Na Uy thadt lap
nAm 1867 kha nghien cdu the db eda phin dng thudn nghich.

al P [phuong trinh (1-21), chuong 1] vao (7-48) thi:
“l

+ Niu thay P, =

e

. An
- o | P s
H.p = K.“ 0y -55)
z i feb
¥ ]
i K, = [ML J (7-56)
] A 1 B Jih

11, « 86 mol khi1a TTCR,

Yo - tong &5 mol khi c6 mat trong b phan ing khi ofin bing (k& ca khi
“tro” khing tham gia vio phan img).

P - Ap sulit tong edng cia hé lic can bang.

P, - lkp sudt cha khi i hic cin bing.

P va P, dong don vj atm.

Then (7-55), K, ngoai sy phu thuje nhigt df tudng ty nhu K;, con phuy
thiufe vio ap sufit thng va ting sb mol khi edun bé khi cdn bang.

b Néu thay P=N, P, [phuong trinh (1-22), chudng 1] vao (7-49) ta ch:
i ST L Ty,
By = |==E| .p} = I:\._.;.[Pld“!}f‘.: (7-57)

= S Wi
-.N.-\.‘NH_.-'L:[. e

[(NE. Ny

. (7-58)
1 f 1'NIEIJ

eh

a6



N, - nong d6 phfin mol eiia khi 1 treng hé phan (ing hic cfin bang, véi N, =

n
= [theo (1-21). chudng 1].
il
sl

Thea (7-57), Ky pho thude nhiét dd va P, cun hé khi efin bing, nén néu
Ao TTCH)Y = 1 atm, thi K, = K.

Cée hing s6 can bing lién quan vai nhau nhu sau;
A

K, E‘:J = Kq{Pmp]‘“ (7-59)
. Vdeh

Py

Ki = KRBT =

Khi An = 0. nghin 14 56 mol khi d 2 v& caa phuong trinh phan dang bang
nhou, thi

K = K = K. = K, (7-60)
2.3. Hiing 6 eiin biing K va bidu thite tae dung khéi lugng Q

— Thuong 56 [san [:h.im}#[r_hﬂ't ﬂnu] bidu thi thanh phén ota hé phan ing i
thei didm xét goi I bidu thaie tdc ct'{.:.l',tg khii luwang (= BTTDKEL) va ]-q,r
hidu 14 Q. Khi hiong chit dude biéu dién qua mot dai lugng cu thé (P, O,
n, N thi @ duge vidt tiong Ung. Ching han vist @ tinh theo ap sudt
riéng phin va tinh theo ning dé mol/L cho phan ng (7-45);

P i _ [ [E] ~[F]’]
o pastatd (7-61)
U P (7750

Nhu dd bift, 0 trong thai cin bang thi Q = K, agu thie @ e niy got 1h
bidu thie can hiing s0 ¢in bang (= BTHSCB) va duge viét cha K, K nhu o
(7-49), {7-54a),

Vi, K 14 gid trj dae biét con Q khi ciie 25 hang can sian phitm v el
dilu dat duge gin trf cun ehing o TTCE.

(Tt dity, ta chi dé chp dén Q. K va Q. Ko In 2 cdp dai liong thuong
e s dungh

Hing 0 chn bang K chi phu thude vao nhiét dd va ban ehiit cun ofic chit
tham gia phan dng chit khong phu thude vio lugng chit ban diu cua chimg.
Didu quan trong nhit 1 K tuang dudng voi - mat ty s6 nhit dinh g coe s
hang bigu thi higng chit san phim va chit ddu d TTCB tai mbt nhigt di, Theo
d6, K cho bigt mire d6 hoian thanh oun mot phan dng, K nhé, phan tmg tién
trién it vé& phia san phim khi dat TTOB, K rit ion, phan tng dot té TTCH
viii hitd hét ehit diu bifn thinh san phiim. K trung gian gida hai mic trén
thi & TTCB win con co mot luong dang ké ed chit diu va sin phiim. Nha

Wy =
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rhng, @ TTCB, phin dng thudn nghich vin dién ra (0 mite dé vi md phan t)
nhitng tée dé cus ching bing nhau (0 mie d§ vi mb, ngudi ta khéng con xie
dink duge su thay didi ndo vé cic thong &5 trang thai T, P, n..). D6 la trang
thia vin bing ddng.

2.4. Chifu hudng va gioi han cua phan @¥ng

Lam sao dé bift mot hdn hop bit k¥ cta cde chiit phan {ng vi san phim
tai mot nhiét d5 s& tifn trién theo hudng nao (theo chifu thuin hay chifu
nghich?) dé dat téi TTCB? C6 2 cach dé dy dodn: so sinh cae gd tri Q va K
hode wét diu cua AG

~ So sanh cac gia tri @ va K. Nguge vai giatri K & hiing s & mot nhiét 46,
giit tri @ hién thién, cé theé nho hon hay 1dn hon K va khi hé dat téi TTCH

thi biing K. Ca thé xay ra 3 trudng hop khi so sinh @ va K

I/ € < K thi mau sé (chia cde sd hang chat diu) 1ﬂ|] hon so vdi Ll‘.l.'l st
(chin cae &6 hang san pham), D& Q tuong dudng viii K thi miu sa phal gidm va
tif 50 phai tang. Noi cach khae, phin dng tién trién vé bén phai {l;hiéu thudén)
tio thanh aan phiim nhiéu hon cho téi khi dat TTCB, 6 d6 Q = K. O trudng hop
niy chidu phan ng & chit dhu — san phitm.

2/ = K thi i &8 (sin phiim) s& giim vi mhu 8 (chit diu) 88 tang cho
dén khi dat TTCB: Vay phan iing s& tién trién sang trai (chidu _nghi.n:hjl vié phia
tao ra chét diu. O day chidu phan dng la: chit dau « san pham.

3/ @ = K Tinh hudng niy xay ra khi ndng 46 (hay ap suiit) cia chit dau
vil san phiim ea che gia tri 6 TTCOB. Vi vay, khéng co bién d6i thue niao xay ra,
3 div phan ing dude vidt: chil ddu = sin phim.

- Vi du: Cho phin ung:
M50y (k) —— NGO (k) . co Ke = 0,21

& B0°C, tai mdt thdi didém trong qua trinh phan Gng. K&t qua phin tich
cho biét: [N,O,] = 0,12M va [NO,] = 0,65M.

Vay phan img s& tién trién theo hudng nao vé TTCB?

Cridii

Viét BTTDEL Q. vh tinh:

- INOE 8857
[N.O,] 012

Vi@, = K, phan iing chua dat TTCB vi s& tién trién vé phia trai cho dén
khi Q= K.

= 23

Ue
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— Xet gna brp AG. Tro ls phudng trinh dﬂﬂg nhigt Van't Hoff (7-52) va viét
Q. K dudi dang khai quat:

AG = RT(InQ) - InK) = RTIn(Q/K) (7T-62)
Theo dév, ta c6 thé du dodn chidu hudng coa phan ing:
+ NeuQ/KE<1 = In(Q/EK) < 0: phdn dng theo chifu thufin (viAG < 0).
+ Neuw@QK=>1 - In(QK)>0: phin dng theo chidu nghich (vi AG > 0).
+ NEuQK=1 - In(Q/K)=0: phin ang d TTCB (vl AG =0).

Méi quan hé theo phuong trinh (7-62) et nghia gi? @ dai dién cho néng 46
(huy fp sudt) cin cde thanh phdn cia hé tal bt ky thoi diém nboe trong qui
trinh phan tng, trong khi d6 K dai dién cho cac ma tri nay khi phan dng dat
tdi TTOB. Phudng trinh (7-62) chi ra bign thidn nang lugng tu do Gibbs cus hé
d mét trang thai khai ddu € nio db vi nang lugng by do Gibbs cua hé @ trang
thii k& thie K D& vai hé 8 TTCB, Q 1rd nén bang K, vi thé AG = 0. Noi ciich
khée, @ TTCB khong xdy ra sy bign dé: nang lugng, hé da gidi phéng tar oi
png huong oy do Gibbs cua né tropg qua trinh dat dén thé cin bang

P& 1on cin AG phu thude vio sy khac nhau vé d§ ldm coa '@ va K. Bang
cach chon cae gig tri @ trang thii chudn cho Q, to thu duge bién thidn ning
ligng Gibbe chudn (AG", 1A tong nhng lugng Gibbs gitu phéong ra khi di tir
didm bt ddu coa trong thid chulin dén diém k& thie tai trang thal cin bang.
Khi moi ning da 1a 1M (hay moi 6p suat 14 latm), Q bing 1, nén:

AG? = RTinl -~ RTIK
hoge M = -RTIaK (7-63)
(Tuong ty nhu phuang trinh (7-51) da duge rat ra eho K, phia trén)
Mé quan hé riit quan trong nay cho phép chang ta tinh bién thién ning
lugng Gibbs chuin (AG") eha mét phin (mg t0 hing s6 cin bang K vi nguge lat

Vi AG" ¢4 quan hé logarit véi K. nén méi su thay d6i nho vé gia trj AG"
cing anh hudng 160 dén gid trj caa K Bang 7.6 cho biét ede gift trj coa K
tiong dne vl khoang bign thién cdc gid trj AG"

Latu ¥ riing, AG” chng diong, hing s0 cin bing K cang nho, nghia I phan
ing dat dén trang thai cin bang vdi it sdn phim hon va nhidu chit ban diu
hon. Khi AG" ¢ang fim, phan (ng det td trong thai can bing vél nhiéu san
phitm hon va it chit ban didu hon. Vi du, AG"T =410 kJ, K = 0,02, diéu do 6
nghia 18 s8 hang sin phim nhé hon 50 lin =8 hang chift ban diu. Nguge lai,
néu AGY = <10 Jol, s6 hang san phitm lén han 530 18n 86 hang chiit ban dén.
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Bang 7.5, Tudng quan gifa AG” vé K 6 208°K

AG! (k) K ¥ nghia
o1 S Co bén khang b phan Gng thun: phan
100 A, gt 1 {mg nghich ool & hoan toan
1o PR e Pt 2= 10"
1. b= 2= Tﬂ:
. VAR 2~ 5 |0 [
ALl = Phan (ng thuln va nghich cb tde dé
bang nhau
P =i R S, &
| =Tk s Hammek i 21 3
| 3 [ T Ve A 5 » 10°
2T NPT . 1T [ 1

______ Phén img thudn col l& hean toan; oo ban
= [\ gl =
«200 o iy [ 1r { khisng ot phan dng nghich

Tat nhién, hau hift ede phin (ng khong bit diu vai t41 ¢d efie thinh phin
trong di¢u kign chufin cua nd. Bang eich thay mii quan hé gida AG"va B
[phueng trinh (7-63)] vao biéu thic AG [phueng trinh (7-62)], chung ta thu
ditoe i thite et the dp dung cho bt e nong dd khi ddu nao;

AG = ag" + KTinQ (7-64)

— Bai toan ap dung phuong trinh (7-63) v (7-64). Tra lai vi du da biét vii
sif oxy huia 50, trong san xuat acid sulfiric {chudng 8):

280, (k) + Ou(k) = 280, (k)

(3 298K, tée db plisn ing qui ehm, ¥i thé ngual ta Gén hinh d nhiégt 46
end han, Hay:

a) Tinh K, & 208'K va d 973'K?
Chio bidt AG Y, = -141,6 kd/mal viv Ali g = -12,12 kd/mol.

b) Trong binh kin: Em._ = 0,60 atm; P, = 0,010 atm; Py, =0,10 atm pa
@ 25'C va 700'C, O cdi hai nhigt db niy, oéu phan ing xay ra thi tiégn dén trong
théi cin bang theo chidu nao?
¢) Tinh AG cia hé 4 ciu b tai mbi nhigt db?
Giai:
a) Tinh K, 0 2 nhiét di: dp dung phuong trinh (7-63)

+ O298'K. s& ma la



AGURT = [ 416K/ mol <1000 /1KTY _ oo
831 J/mol."K 298 "K
Vay, K, = &2 = 7.10%
973K, 86 mil i
{212 Y
ACURT = — lll_l:J."mu”lemD.T.-"ILJ i
831 )/ mol"K =973 "K

Viy, Ko = &% = 4
h) Tinh gid tri eua Gy
Pao, 0.10°

S R xR, 030" %0010

= 40

¢ Vi @)y < Kpd ca haa nhiét d nén eo nhigu 50, tae thanh han, cho ditn
khi y twong duong vai Ky Tuy phién, 0 208°K, phan fmg hau nhu
chuyén vé bin phii (chidu thudn) trtée khi dat trang théi cén bang
trong khi o 973°K, phan dng ¢hi dich chuyin mit chit sang chify thuan,
¢) Tinh AC @ trong thai khong chudn:
+ D 298°K la:
AGu, = NGy, + HTInG,
141,86 k)/mal + (8,31 Jimol."K = 1kJ/ 1000 = 298"K = In4,0)
-138.2 kd/mal
s+ 974K la:
Al = AG, + RTInG,
= 11212 kJ/mol + (8,31 Jmol°K = 1kJf 1000] = 873K = In4.0)
= .0,91 kJd/maol
Thio Inin két qud: déi vai cde dp culit khi ban diu 0 973K, qua trinh
chi vits di xay ra 0y phat (AG = 0,91 kdimol). Tuy vay, ngudi ta van tién hi!n:h
phan ing @ nhiét d6 cao cing véi mit chit xae tée d€ tang manh (6 db phan
ing trong thie t6 san xuft (mae da san Wgng can hon ¢ nhiét & thip, nhung
toc dé phan dng low qui chim).
- Thuft ngi tut phat va khang ty phat d6i vai eac phin img thuin aghich
Xét phan dng hai chidu téng quit A = B, c¢b hing sf e¢in bang
K = [BJA] = 1, nhu vay phan ing dich chuyén manh sang phai (chigu thubn,
hink 7.11A). Tir chat A tinh khiét dén trang thai cin bing. phan tng & ty
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phiat (AG < 0). Tit d6 tro di, phan ing & khéng 1 phit (AG > 0). Gig thu ching
ta bat diu v chit B tinh khiét thi phan (ng cing sé dat tdi cin bing. O ca
hai truding hap, nang ludng tut do Gibbs gidm khi phan Gng tién trién dén gin
tri cue tidu o trang thai can bing

Néu chung ta bat dilu vai chit A tinh khiét, binh phan dng chim hitu hdt
chiit B khi phan @ng kit thie, ta noi ring phan dng thes chiéu tir A — B la ty
phat. Tuong tu, néu bat ddu vdi chiit B tinh khiét, phan (ng cing két thie khi
hiu hét chat B b miat. Mae di chi mat hegng riit nhé chiit A tao thanh dé thoa
min trang thid ¢dn bang, ta n6i ring phan tng nghich tit B —» A 15 khéng tu
phit vi no tién trién rit it vé hudng nay. D& vai phan dng thng A = B (bt
diu véi L8t ed cée thanh phin 8 trgng thai chulin), G, < G, nén AG" < 0,
tidtng dng v K = 1 va vi vty phin iing tu dién bién theo chiféu sang phai,

Bay gid ta lai xét phan tmg C = D, khi K= |[D)/[C] < 1 (hinh 7.11B). Néu
hit dau v chil C tinh khist, hé giai phong ning hadng tu do Gibbs mét ¢ach
tif phit dén khi dat trang thai cin bing. Tuy nhidn, tai thoi diém pldy, phin
itng nghich (I — C) tifn trifn nhidy hon vé phia nguge va la tu phat, trong
khi phin ting thufn (C — D) khéng tién trién nhiéu va la khong ty phat. Vi
viy, thudgt ngwe phan wng ty phat dé edp dén mar phan dng trii hon (chidm v
thé han) vé phia tao ra san pham, chi khéng nhat thiét phii g mot phédn ting
hoan todn,

3
o o
g £
a8 4
5 oy
£ £
g i
§ 3
s

Chal A felies i oo phdn (e EhiE

finh K} A * finf ktndit tinh khist =

Hinh 7.11. Tuang quan gida nang lugng tv do Gibbs va muc dé cda phan (ng. Nang
limang b do Gibbs cda hé v mie 86 phéan dng duge minh hoa oho hai phén ung tdng quar

et gia trf eta hang sd K rdl khac nhau, (A taphinimg A=—B8. G: J-G'FJF, vapy K> 1 va
46" < 0.0 B4 phin ing C =0, G, < G, vy K< 1 v AG" > 0 Tuy thé, 6 ca hal

fruding hgp, phan ung ia tu phat (A6 < @) mac du g cfic muc-da khac nhao Khi chuyé'n. fur
trang thai chudn cha chiil ddu hodc sdn phdm vé hdn hgp d trang thai cdn bing (4G =)



2.5, Céc dang eia hidu thite tie dung khii lwgng va hiing s6 cin hing

1f Nhu da biét, cin bang thé hoa y, ¢ta cic cfiu ti trong hé phan dng din
dén cin biang hod hoe. Vi thé, khing gitng ahy dinh Juit téc 48 (phuong trinh
toc df) phai duge xac dinh bang thye nghiém, BTTDEL chi dua trén phudng
trinh d4 cin bing, Bifu thic nay 1a ty 16 cic s6 hang nhan vdi nhau, méi 6
hang duce luy thitn véi hé a8 hop thie (hé 58 ¥ lugng) trong phuong trinh
phan fng (ehe phudng trinh 19 thuyét va che vi du eu thé phin trén dd minh
hoa didu nay).

2/ Mot gia tri K dic trung chi cb nghia khi né hén quan dén mijt phudng
trinh ey thé da efn bing. Nfu chc hd ef cia phuong trinh di edn bang dige
nhfin vl mdt thia 6 chung thi thia s6 46 trd thanh 88 mo che BTTDEL va
cho hiing & can bing di kém vii nd. Chang han, trd lal phan dang (7-60), néu
nhin vdi thita sd n, ta e

nluAh + bB == ¢E + [F] . BTTDKLsg [a
Q = [—'E'u [F’H] ViR = () (7-65)
[A]" [B]"
Vi du:
(i) Nao(k) + 3Hs(k) === 2NHs;(k) Kc=24.107 & 1000°C

Qr—[“["ﬁi] Vil KE=[ [NH, I ] = 24.10™

[Ny IH, 1 [N, 1{H, ]
Néu:

NH, (k) , thi

I_..J||~._1

() % %N_.:k} + Hy(K) ==

3
Q =[' [NH, ) ]f ( (NH, " J
© LN, J[H, T IN, 17 [H,]

: [NH,J*
W Ke= B)M= [———
= i [N, [H,]

Néu tiép tue, ta c6 thé nhan phin tng (a) v hér a0 n bat ky va tim i
ciic hang 88 K ¢d cae gia tr rat khae nhau [thoot diu co cim e rllng chung
ta di lam thay déx mie 4§ ctin phan iing (thé hién qua thay dii gm tri K) ehi
hing each thay do1 hé s8 cin bing cua phuung trink, Ciam pide dy thue sy
khong dung. Bai vi, nhu da nai trén, mbi gin tri K gin lién vdi mit phan iing
eu thé. @ va K 1 nhilng dai lugng khuch dd phy thu@e vio lugng chit nén
khong thé go sinh tiye t8p gitta cde phuang trinh khie nhaul,

] = (24101 = D3
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4/ BTTDEL v hiing 56 cdn biing cln phan ¢ng thudn (th) va phan dng
tghjch (ng) ed quon hé nghich dao:

| L |
Qg = A Ky =

Qiﬂl J K‘ LT

Ching han, nfi tiép vi du phin teén, phan dng nghich cua (a) duge vidt:

{T-66)

INH; (k) ==  Na(k) + 3H3(k)

thi Kr'mu;. e {E’q[;;-li_ir'—”fl]_‘] = I{I = 141‘;“_.4 = 416,7 a1000°C.
1 b C P B

4/'Nhut da théy, ching ta viét BTTDEL va BTHSCB mi khong cfin bigt
phugne trinh phin Gng bidu thi | giai dogn phin dng hay 1 phan ng téng
gim nhidu giai doyn. Bdi vi, d TTCB, chi cac hé s6 ty ludng mdi ob vaitré. Néu
| phin tng & tdng cia 2 hay nhiéu phan dng, thi BTTDEL hay BTHSCE s&
biing tich edc bigu thie dé can cae gind doan:

erﬁ-. = QI'Q:J'Q.I"' ""'ﬂ R'Ill-l.lﬂ' = I{’I‘E:".:".Kﬂ“‘ (7-67)
Vi du: trong dimg cd cua xe cf, t" = 100°C, N, va O, tao thinh NO, sau dd
phan ng tiép vol O, tao ra NO, - mt chit 6 nhiém dic hai Hai bude phan
ung li:
(1) Natk) + Oa(k) === INO(k) K¢ =43.10%
2y 2NO(k) + Os(k)y == 2NOy(k) K, =64.10"

Phiin g dng: Na(k) + 20;(k) == 2NO; (k)

[NOJ  [NO.J' [NO,P
INJHO T [NOF(O:] N, 1[0,

Qe = Qenilem =

Ko, = Ko K, = 43.107)64.10") = 2810

&' Néu onc thanh phén clia phan {ing ciing pha tht hé dat tai TTCB déng
the. Néu cae thanh phfin 1 khie pha, hé dat tdi TTCB dj thé. Trong trudng
hop sau, mbt hote nhidu thanh phin eia hé li chit ling hay chiit ran. Ching
han, xét ciin bdng khi di véi phiin hud thanh véi efng ¢ ~ 900'C:

CuCOs(r) == Cal(r) + COs(k)

theo quy tic viét BTTDEL, tacéd: Qg = %

pin CaCO, v CaD ludn eé eling ndng db & nhiat db cho tritde (oing 56 mol ehil

. Tuy nhién, chit
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trong thé tich 1L ¢hat rdn). Mat khée, the tich chiit rin it it thay d6i theo
nhiét di. Vai ede 1y do dé&, néng &4 1 chit ran 1k hing 56, Ciing tudng ta dd vii
1 chat long tinh khiét.

Vi ching ta chi quan tim dén cac ning d6 thay déi khi phan (ing tién dén
TTOB, nén cac 56 hang ning dd cia chit rin va chat long dude lign hop lai
teong hing = chung. Ch&t rin vh long tinh khigt khong ¢6 mat trong
BTTDEL va BTHSUB.

Chéng han d6i véi phin tng trén thi;

: CaCO,
Qe = Q:[.—1‘
[Car]
T lugng CaC 0y, Ca0 cd mat 1 bao nhigu thi BTTDEL cus phan ing
ciing chi tudng ducng vai nong do C0,,

! Cho dén day, ching ta luén viét cic gia tri coa Q vi K ma khéng kém
then don vi. ching chi 1a nhilng con s6. Difu pay c6 ngudn goe v khai niégm thé
hofi etia 1 mol khi 1§ tudng, Can nhae lgg rang, mbi &0 hang trong BTTDEL (hay
BTHSCB) biéu thi ty 18 cia lusng chat do dude cia mat chit (ndng 46 mol/L hodo
fip suit) so vai higng chit d trang thai chuin eia né (1M hode 1 atin).

1.50M
1LOOM
atm trd thanh = 0,75. Vi cac 58 hang khong don vi, nén theo dd @ va K cing
khong eo don vi.

Khi bidu thi lugng chiit do duwe (P, C,, n, N) bing hoat dd a;, hing s
ein bing phal duge vide L

= [CO,]

Vi du: Nang d8 1,50M trd thanh = 1,5. Tudng tu, &p sull 0.75

L] I
dp oy

K= e-ff (7-68)
U b

@, By, A 0y la hoat dé (khong don vi) ot cde chit A, B, E, F tai thai
diém phan tng dat dén TTCB.

2.6. Gisi quvét nhitng van dé dinh lugng lién quan dén trang thai cin
bang
1/ ¥de dinh hing & cin hiing

— Néu litgng che chilt 6 TTCB da bidt (nhd cac phép phin tich dinh lugng),
K de dang dude xac dinh.

Vi du: Mat khéi luong tudng dudng ein hydro va iod dufge tiém vao binh
phan ung 1,60 L 0 mét nhiégt df xac dinh. Phan ing sau xay ra:
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Hy (k) + Ltk = 2HI (k)
() TTCB, tim thiy trong binh phin @ng c6 1,80 mol H,, 1,80 mel 1, va
0.520 mol HI. Tinh K ciaa phan ang.
Gidi

Lugng che chat & TTCB duge bidt theo mol nén phai chuyén vé nbng 65
mol/fL:

[H,] = 1,80 mal/1,60 L = 1,20 M. Tuong ty, [I,] = 1,20 M va [HI] = 0,347

M. Day 14 ndng 4§ ¢ac chat o TTCB nén khi thay vao BTTDEL ta oo K. va
tinh dudc:

[HI 0347

Sllis = = §.36.10°
[H,}l1.]  1,20.1.20

— Néu mit 56 gia trj 0 TTCB chua didge bigt thi phai xéc dinh cie gia tri y
trude, sau &6 tim K.

Vi dy: MOt binh di rit khéng khi chia mot lugng nho bét graphit
{eiirbon) va didge nung némg dén 1080 K. sau dé thém CO, 1@ ap suft 0.458
atm. Trong hé xdy ra phan (ng tao CO. Khi dot TTCH, fip suft ting trong
binh a 0,757 atm. Tinh K cua phan ing.

Giai
Théng thutng giai quyst theo trinh e sau:
+ Vidt phin img da can bang:
COyk) +  Cy == 2001(k)
+ Viét BTTDKL d TTCB dé vim K:

Qp = {;—&-'-] = K, . Cac s8 ligu déu cho d dang atm nén K cin
o S

xac dinh 14 K. Clr) khdng of miat trong G

+ Lip Imng phan {ing (ghi: ludng ban diu caa chit déu va san phamisd
bién din ede dai lugng Ay/va cac dai ludng o 'I'TEBJ l:umg cich dit x 1a
a6 atm caa OO, da phan dng (giam di) dé tao san phim.

Ap sudt P {atm) CO; (k) + Cir) - 2C0O (k)

Ban day 0,458 . ]
B abi i = +2%
GTTCB D458 - » 5 n




Gidi thich béng: 1 mol CO, phin ing cho 2 mol CO tao thinh, nén x atm
COy, phan ing 58 cho 2% atm CO tao thanh.

Vigt <x vi CO, 1A chat diva s& miit di (gifm) trong qué trinh phan ing dén
TTCH; +2x vi CO la san pham.

Biet P, nén xde dinh dude x theo dinh luft Dalton [phudng trinh (1-18),
chudng 1}

Pl'r'“' = 0,757 #tm = Pﬁ.'l'.. [k + Pf'ﬁ W = {U,-‘;Fjﬂ- atm -x) + 2%

x = 0299 stm. Tir gia tri ¢ tim duge, xac dinh ap sudl riéng phin o T'TCB:
lel Jedby = UF‘{EE -~ X . u.4E‘H ") ﬂigﬂﬂ = ﬂqlﬁg Ht:III

Poopw = 2x = 2x0,299 = 0,598 atm

Thay cée gin tri nav vio @ tim duge K

Pea (,598° :

- it - = 2735 =

X [Pm ] 0,159 R
I ol

[Nhi hoa hor cin cam nhan hay du dein duge k&t qua so bo trude khi
tinh todn theo edc phuong trinh. Chang han, d day trude khi tinh K, ta du
doan: néu Ke rit lan thi hia nha tit ea CO, chuvén thanh €O, nén Pitye 58 gap
ddi ap suiit ban ddu (-~ 06 atm = 2 = | atmj. Neude lai, néu K, rit nho, hau
nhu khong 6 CO duge tao thinh, nén ap sufit cudi cang cla hé (Pg,) gln vai
iip sufit ban dau (~ 0,5 atm). Bdi vi, Ap sullt cudi cung cia hé nam Lrong
khoang cac eue trj ndy (P, thye dii cho bang 0,759 atm), nén K, tim thay
phai cd mot gia te) trung gian. Pang nhu k& qua di Gnh, K, = 2,25, khang
qui ldn hay qui bé).

2 Chuyén déi giim K, vi K,

Vi du: Tinh K. cho phan ng sau:

CaCO4 () == Ca0(r) + COsk)y Kp=2.1.10" (& 1000K)
(iai

€6 1 mol khi bén vé& phai, khéng o6 mol khi nfo ban v& tral, vi vity theo
(7-B4b); An = 1-0 = 1.

Tinh K, theo phuong trinh (7-59):

Ep = H.piﬂﬂl = E!’ = Ep[RT}'
atm.L
mol. K
3/ S dung hang 80 ciin bing dé xic dinh néng 4o
- Xae dinh ning 46 0 TTCB ti K,

K. = (2,1.10%.,10,0821 « 1000K)* = 2,6.10"




Vi du: Cdn bing giftn nitric oxyd, oxy vi nitrogen dugé mi ta bang

plntang trinh sauw
NOK) == N3k} + 0:;(K , Ke=2310" (0298K)

Trong khi quyén: P, = 0,208 atm vi Py = 0,781 atm.

Tinh fp sudt riéng phin ela NO (mit khi déc giy & nhidm méi trudng) &
TTCB trong khong khi ma con ngudi hit thd hing ngay.

Giai
Vi An gy, = U, nén theo (7-60) thi:
Py, «Fg (0,781 = 0,200

HI-I = H.¢ = E..;].]ﬂ-‘" = = Y ; = w
| P?;r} Pr:'nn

PH'--I = 2. T.- ] ti-“:’ D.t I'I'I
- Xac dinh néing dd 0 TTCB tit néng dd ban diu va K.

Vi du: Mae dé bhidn dét OO v H,0 thanh CO, va H, dude sut dung dé didu
hoa khi trong hdin I1r,‘1p nhién ligu. Heu chio 0,250 mnl CO va 0,125 mol H,O viio
binh phin dng 125 mL d 800K thi thianh ph.ﬁ.ﬂ cin hén hep 4 TTOB 'En bao
nhidu? Bigt K. = 1,56,

Grighi

Phan {ing da ciin bang la:

COk) + HO(ky === CO:(k) + Hitk)

[COLJIH, ]
BTTDKIL.: o ks T L
L [CO][1,0]
Tinh ning 46 ban diu eda eae chite dau:
0,250 mol
= 1 — __ = 200M
(0l 0125L v
0125 mol
H.0] = S ——— = 100M
B 0,251
Lap bang phan tng: dat x = nong d§ da phan ing
Méng @ (M) COk) + H 0k == CO:k) + Haik
Ban ddu 2,00 1,00 0 ]
Bign ddi X % e +x
g TTCH 2,00 - % 1,00 - x X x

ns



Thuy cae gia tri 6 TTCE vao Q. d& o6 1K di hiét:
[CO,THy ] X.X %

= - - = — ; = = 115
- [CONH O] (2,00 -%). (1,00 - x} X7 -3.00x +2,00 -

Sap x€p lai, tho duge dang phuong trinh bée 2
0586x" - 4.68x + 3,12 =0
Gind phudng trinh nay, duge x= 7,60 M vk x =073 M.

Gia tri x= 7,60 M khing o ¥ nghia hoa hoc vi né ldn hon ning 46 ban
dhu. Vivay, ©= 0,73 M, va tinh:

[COl, = 200M -x = 300M - 0.73M = 19TM
[H.0], = LOOM - x 0.27 M
[C0), = H)ly = x 0,73 M

Kiém tra lai xem ¢de gih tri vita tim duge o6 cho K. nhu d8 bigt hay
0,73%0,73 N
khong: Ko = ———— '~ = 1@ kétqui dingvi 1,612 trong pham vi lm
127 % 0,27

L[]

trom oum 1,56,

4/ Xac dinh chidu hudng etdn phin dng va tinh nong d6 o TTCB,

Khi ¢hi cho bigt lugng cac chit dau thi duong nhién phan img phai tién
trién vé phia san phim vi trong bang phén ing ta dat dfu &m (-x) chosd bién
A cite chiit disu. Néu tn bat diu véi mijt hén hgp bt ky gdm chit ddu viv san
phiim thi chifu hudng phin e 88 chua v vang. Khi 4y, bt bude phm an glinh @
va K dé xae dinh xem phdn tng “trol" theo hudng nao vé TTCB. Didu nay sé cho
bnét, ta can dit x meng diu am hay diu dudng teong bang phan dng,

Vidu: Hm thamh phén ean ki tg nhién (CH, va H,S) eén dude nghién
et d8 tao ro cic san phim (08, vi 1) dua theo phin (ng:

CHy (k) + 2H:S8(ky == ngl[kl + 4Hs (k)

Trong mdt thi nghiém, cho 1,00 mol OH,; 1,00 maol CS,; 2,00 mol H.S va
2,00 mol H. duge tedn in trong binh 250 mlL 8 960°C. O nhidt di nay, phan
ung oo K- = 0,036,

) Phiin (ng & tifn tridn theo hudng nio dé dat TTOB.

b) Bang phép phin tich, ngui ta tim thiv [H.] = 1,76 M 0 TTCB. Viay,
ning db ctoa eie chit khie 1& bao nhigu?

pa




Cefcid
a) Tinh néng dé ban dau:
.00 mol

CH R - g00M
[CH,] 02301
Tuong ty. [H,5] = 8.00 M; [C8,] = 4,00 M va [H,] = 8,00 M.
Tinh BTTDEL:
4 4
Q. = [CS,1IH,]" _ 4.00xB00" _ 64.0

COICH,J[HLSE 4,008,001

So sanh Q- vt Ko Q. > K. (64,0 > 0,088). Vi vay, phin fng tifn trién
vié bty trdi (chigu nehich), ndng dé chit diau s thng va sin phim 56 gidm.

b) Lap bing phin dng vdi x = [C8,] d& giam do phan dng (ghi -x) hay
[CH,] duge o thanh (ghi +x).

Néng a5 M CHa (k) + 2H:S == 5k + 4H.(k

Ban dau 4,00 5,00 4,00 a.00

Bildn @i +x + 2% -x -dx

G TTCE 4,00 = % B,00 * 2x 4,00 -x 8,00 - 4x
Tinhx: bigt [H)],~ = 1,78 = 8,00-4x = x = 1L56M

[CS]y = 400-x = 400-166 = 244M
[CHls = 4.004+x = 4,00+156 = 556M
[H8], = B00+2x = BO0O+2x156 = 11,12M
Kidm tra pia tri K. tir ode gia tri vitn tim duge:
2.44x1.76"

Ko = ————— = 00341 = 0,036
5,56 11,12

5/ Bir dung gia thiét dé don gian hoa phép tinh

Trong nhién tyudng hop, cin e vao diu hiéa hoa hoe, ta ¢ thé dua tham
gin thist nham trinh phal giai phuong teinh biie 2 hofic bie cao hon.

Néi chung, néu phin ting o4 hiing 58 cin bing kha nho (thudng << 1) va
nlng 46 ehc chit diu lai kha 18n thi s bign 46} ning @9 v& TTCB c6 thé bd
qua ma khimg tgo ra mit sai s6 dang ke

0



[chat dau),, - % = [chft ddu], = [ch#t ddu),

(318 thiét nay khbng ¢6 nghia 1o x = 0, vi nhu the thi khéng ¢b phan dng.
Tiéu _':huﬁ'n d'div & néu gid thiet gly ra sai sb = 5% thi duge eoi la ditng va
oL tiat la thed méan gia thiél 5% (nhiing nghién eftu véu cfu chinh xic cao oo
thé dat ma thiét khic nho han 5%),

Vi iy Phosgen 1a 1 chit dée chién tranh (d3 bi cfim theo Hiép ute Geneva)
phin huy ba phan ing:

COCH (k) == CO& + Chk Ke= 83,107 (i 360°C)

Tinh [CO], [CL] va [COCL] khi nhiing ludng gau diy cun phosgen phiin
huy va dat dén TTCB trong binh 10,0 L:

1) 5,00 mal COCL,
b) 0.100 mal COCI,

Gidi
peTIRL Q= (SOUCL
tinh [COCL],, = 5.00 mol/10.0L = 0.600M
Lap bang phan tmg v x = [COCL] dd phan dng;
Néng b M 1 COCKL (k) == ©COE) + Clyk)
Ban dau 0,500 0 0
Biln A o b 4
G TTCE 0,500 - x X x
cojc, :
Q: = [%L - # = Ko = 8310°
Vi K nho, phan tng khéng tién trién manh sang phal, néo i thiét
x<<0,500M = 0,0600-% = 0,500M, theo dé -tj',?i:ﬁ = 8310 = 3
= 20107
2010

x 100 = 4%, nhd hon 5%:. Vi vy, gmia thiét

Kitm tra mia thidt:
i 0.500
ding (hay thod man g4 thidl 5%).
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Tinh tiGp: [CO),, = [CL)y, = x = Z2010°M
[COCL], = 0.500-x = G480 M

b) Bl v8i truding hop 0,100 mol COCL,. Tinh tudng ty, vai [COClL)w =
0,100 mol/10,0 1. = 0,0100M. Theo d6, d TTCH ta ot

(Co|fc R :
UE - E.u =_,__'E__ = Kr = Ejlﬂd
[Cocl, | ), 00100-x
Néu gin thiét 0.0100M -x = 0,0100 M va giai;
3
X - g310* = x=20810°
(L0100
; . i 2910 . oyl :
Kiém tra gin thidt 5%: 00100 100 = 29% = 5%, vay mia thist sal

Phai giai phumng trinh bie 2: x* + § 3107 - 83,10 = 0, tim duge 1 gid tri
chnghin: x = 2,5.10"M, va xéie dinh:

[COL, = [CL], = 2510°M
[COCLIy = L0O010°M - x = 7.510°M
6/ Lun g chung:

+ Bang phan ing la mit k§ thuit of ich, ngin gon ma toan cinh, tranh
duge nhim in, nhit la dél wii nhing bai todn 6 nhidu d ligu thue
nghifim.

+ Car bai gidi dinh ludng ean mue 2.6, phia trén cua che muc trude nide
hiode cua mue con tEp sau 14 nhime truong hop thydng gip trong thye
hanh hay nghign cifu hoft hoc, trong sin xufit va cid trong ty nhifn.
(Can chi ¥ each vidt cac chit 58 o0 nghia (xem Phu lye cufi Quyén nay)
dige thé hién trong cde vi du da cho.

2.7, Sy dich chuyén cin bing. Nguyén |y Le Chatelier

Dite digm ddng huu § nhit cia mib hé cin bing 1d khi ning chuyén dich
sang mot trang thin cn bing mdi khi eie didu kign thay déi. Chidu hudng
chuyén dich eta cin bing dige chi v trong nguyén |9 Le Chuatelier (nhia Hoa
hoe Phap 1850 - 1936),

Khi thay déi mdt trong 56 cic théng 56 xac dinh trang théi cin bing cua
mit hié thi cin bing s& chuyén dich theo chidu chdng lai sy thay diy dé.



Dt vdi edn bing hod hoe thudng xav va 3 syt thay doi: thay 46 vé ning
dd chiit déu hay &in phitm, they d6i vé dp suit hay thétich cia hé, va thay dbi
vié nhiéh dd. Dua vao pguyén Iy Le Chatelier, chiing ta s8 thily rd ring han
nhitng sy thay d6i 4y anh hudng nhy thé nao dén trang thas cin bing,

1/ Anh Rucctng cua sie thay d6i nong dé dén cdn bang hod hoc.

Xét ciin bang sau duge thidt lap o 523K

PCli(ky + Gkl == PClgk)

-
(S ITCH

Vi K, chi phy thude vio nhidt dé nén o T = const (= 525K);

= Néy ting néng do PCL hoie Cl, (ede chat ddu) thi cin bang sé chayén
dich sang phat tao ra thiam PCl, (san pham) dé gia K, = const.

Q. = 240

+ Ly lufin tuong tu dé két ludn ring, ¢in bing 58 chuyén dich sang t
(tno thém chiit diiu) néu rit bit ndng df POL, hofe CL khdi hé. hay
tang thém ndng do PCL, vhe hi.

Nhu vay, néu tang nong di cos mr thinh phin, hé ein bilng & chuyén
dich theo cliéu tidu thy bdt thanh phin dé. Néu giam nong dé cua mot thanh
phin, hé s& chuyén dich theo chifu tao thém thanh phin da. H cin bing ludn
chuvén dich thes chidyu ching lai su thay d8i ndng d6. Tuy nhién, khing logi
tril e hodn todn su thay déi dé, Ching han v vi du dang xé1, TTCB ban
ddu duoge xae lap boi cae nong 46 sau:

[PCL] = 0,200 M; [Cl,f =0.125 M; va [PCl:] = 0.600 M, vi thé:

dpetd . o oS

- = M
[PCLLIIC]  0.200%0,125

Kermrepsmag =

Niu thém 0,076 M Cl,, ¢iin bing s8 chuyln dich zang phii d€ tidu thu
(lam giim) ndng di Cl,. tang thém [PCL), va mt TTCH méi duge thiét L.
Thue nghiém cho bigt, a TTCB mdi [PCL] = 0,637 M; [CL] =0,163 M va [PCL]
= (1,163 M, nén:
L63T
I i = —_—
“ofres ma 0,163 x0,163

Gid tri K, khéng thay d6i, nhung [CL] thém viio (0,076 M) eing chi tiéu
thu duide:
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[Elﬂlulmlhll = {-Iclljﬂﬂlllrul.llﬂu - I.CE':]l.I.l.rlmvn.u-:l' == lclﬂl'ﬂ'{'ﬂmﬂi
(0,126 M + 0075 M) - 0,163 M

= 0,087 M (< 0,075 M), nghia la khing loai trif duge
hofin toin ndng db Cl, mai thém vio.

2 Anh huting ctia si thay doi dp sudt dén cdn bang hoé hoe.

Khi xem xét anh hidng cia 4p sufit dén TTCB, ta chi quan tim dén
nhitng he ¢6 mdt hay nhifu thanh phin la khi Chat long v ran gin nhu
khong chiu nén, vi viy thay doi ap sudt it eb anh hudng,

Ap audt chi thay d8i khi thay ddi néng di coa thanh phin khi; thim 1 khi
tror (khi khing tham gia vao phan (ng) vi thay dii the tich binh phan dng.

— Triting hap dnh hudng do thay déi ndng dd eda mit thanh phin eun hé

di duge xét phin trén.

~ Trititng hgp thay déi ap suit bing céch thém mét khi trd vao hi thi
khong dnh hudng dén vj tri cin biing, Bai vi, thé tich khdng thay déi nén
tat ca néng dd chiit diu vi sian phiam ¢ TTCB vin duge gitt nguyén. Mic
dis fip suit téng tang. ning dd phin mol gdm, nhng ty 1§ 4p sufit néng
phin ciia sin phitm vh chit diu van nhy tritde nén v tri can bang khong
thay dai.

— Tritmg hop thay doi dp sudt do .tﬁ.r;j' dai thé tich thuiong ank hu&ng rit

nhidu toh vi tri edn bang, vi thay doi thé tich diin téi su thay dii ning di

(14 36 mol khi trén 1 1 thé tich eda bink chia) sy gidm thé tich binh
chita tam ting ndng 46 vi su tdng thé tich binh chiz lam giam nbng di.

Theo phudng trinh (7-58):
R.p = RH. {Fuhﬁ ::::
thi ap sufit kKhong anh huing dén K, nén:

¢ Néu An = 0, khi tang P = K, phii gitm, nghia & cin bing bj chuyén
dich sang trai (phin it mol khi hon) dé e¢hdng lai sy ting ap sudt
Ngttoe lai, khi giam P, ciin bing =& chuvén dich sang phdi.

+ Méu An < 0, khi P tang = K, phai tang, nghia la tén bing bj chuyén
dich sang phal (phia it mol khi hon) dé lam gidm sy ting ap sudt,
Niude lai, khi giam P, ciin bing 58 chuyén dich sang trii.
+ Néu An = 0, ap suiit khdng lim chuyén dich can bing,
Tém tai, néu hé can biing co sy chénh léch 86 mol khi gida cic chat dau
vit sin phim thi: khi thng ap sudt, cin bing chuyén dich vé phin cé 85 mol khi
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it hdn; kKha gidm ap suft, ein bing chuyén dich v phin'ed 56 mol khi nhigu
hon, Diéu niy phi hgp vii nguyén 1y Le Chatelier: hé can bing lubn chuyén
dich then chidu ehéng lai sy thay d8i ip sudt

3( Ank hutdng vin s¢ thay d6i ahidt oF dén can hing hod hoe

Trong 3 sy thay déi, chi 6 nhidt 40 lam thay 48 hing 56 ¢in biing K,

Ti phitong trinh (6-60: dG = VdP - SdT, khi P =const thi:

3 I ' (i g £ p
Thay (7-689) viao (6-52), thu duge:
AG = AH + T[ ﬂ"’m}} (110
&r ),
Chuyén vé (7-T0) v& chia 2 v& cho T, ti od:
T[ﬁtflr:-] = >
R B (7-71)
1= ; I
: o Vdu - Udv
V& trii cua (7-71) co dang cong thic oo ban cun v1 phén = == nén
(7-T1) trd thiinh:
i[ﬁ] = G7-72)
Sy T Ay T

Cée phuong trinh (7-70) va (7-72) 4 nhing dang khie ohau eua phudng
trinh Gabbs - Helmholtz,

XKét 8 trang thai cin bing va thay (7-72) vio (7-61), thu duge:
An
sy (o -
ar ) RT*
Day la phiong trinh ddng ap Van't Hoff, theo dé:
- Néu phan itng 1A thu nhige, A" > 0, thi khi T tang K, s& ting {(ding
bign). Pidu nay 6 nghia 1A khi ting nhift 43, cdn bing chuyén dich sang
phai tan ra nhidu san phitm hon (e6 thé xem nhide I3 mét thanh phin cua

car chat diu, nén khi tang né, cin bing chuyén theo chifu gidam no, tic
|4 sang phat)

B



— Nfu phin dng la ton nhigt, AH" < 0, thi khi T téng, Ky s& gpam (nghich
bign), cfin bing chuyén dich sang trii (7 ddy, xem nhiét 12 mét sdn phim,
nén khi tang no, vin bing chuyén thes chidu tao ra nhiéu chit diu hdn,
tife i chidu nghich).

Trong khoang hep cia nhigt dé tit T, d&n T, xem AS" va AH" khong ddi
thi phutdng trinh (7-73) tra thanh:
Ar" dT K, e!\H”[ - ]

i,
dinKy = ~— = ===
TI - O

7 e (7-74)
R ;T K, R

Xét phudng trinh Van's Hoff (7-74), ta dé ding rit ra két lufin gidng nhu
trén. Mat khae, néu bigt gia tri hing g0 cin bing K, dnbigt d6 T, va higu
itng nhidt cia phan dng (thuding ding dit lidu & digu kidn chuin T = 298 K),
nguol ta co thé xae dinh K 6 nhigt da T, nao dé. Neuge lui, khi biét gif tri
eiie hiing a0 cin bing @ 2 nhiét 45 khie nhau, ta ed thé tinh duge AR etia phan
dng (chi 92 khi AH” tinh biing Jun. thi B =8.314 Lol K},

Tom lai, inh hudng caa nhigt df dén hé can biing tuan theo nguyén Iy
Le Chatelier: chidu chuydn dich cdn bdng la chidu chéng lai s thay doi
nhiét o,

A Syt thifu vang anh hudng ciia ohdl e tde,

(3 muye 1.7 phia trén ta di bidt chit xie tie lam ting t6e 4§ phin dng do
lam giim nang lvong hoat hed, vi viy [im ting phin dng thuln vh phin dng
nghich v cing mue dd, Theo d6, chit xue tae khong lam thay didéi vj tri ¢ln
Litng. Tuy nhién, ta sé thay ngay 14 chit ®0¢ the git val trd chu chit dé td vu
hod vi naeg lugng vi this gian cho mét hé phan dng.

50 Ung dung thue (8 cde nguyin tée chuyén dich edn Bing.

Nitrogen 6 mit trong nhiéy hdp chiit tu nhigén vi tong hdp. Nguon
nitrogen giay nhit trong tu nhién |a khi quyén, v0i 4 trong 5 phin 0l la N,
D wity, nguin cung eiip nitregen of this st dung dude trong sinh hoo v sa N
xufit bi hun ché bdi hoat tinh hoa hoc can N, pit thip, D6 1 két qua cda lén
kit b6i manh gan cie nguyén ti N vdi nhau, nén nguyén ni N rit kho gin vai
ede nguven ti khie, Su gin két N duoe thue hign nhi hoat tinh cun mdt 50
engym thm thiy trong vi khufin hose nhé nhigt 46 it eao thi tia lia dign cac
anh chép. Nghy nay, gdn 18% su ef dinh nitrogen trén trai dit duge thue hign
trong cing nghiép nhi chu trinh Haber (Fritz Haber, nhi hoa hoe e, 1868 -
1934) vé ché tao amoniac Uit ngaysn 16
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Ny(k) + 3Hy(k} == 2NH;(k) AHL =918 k]

b (L)

[Hang nam, 110 trigu tin NH, dudge san xufit theo chu trinh ndy. Tinh
trén don vi mol thi amoniae duge ché tao nhidu hon bit ky hap chit nao khac:
Hdn 80% zan lugng NH, ding lam phiin bén (nén ndng nghiép tién tign su
dung phin bon dang NH, long duge nén v phuan trige tiép vio trong dit). Cie
itng dung khée cia NH, gbm: sin xufit chit nd, HNO,, nylon, nhigu loai
polymer: lam chit dn dinh eno su, chit lam lanh, chat lam sach; trong tdng
hdp cae chit hitu co va duge phitm].

Chu'trinh Haber la vi du difn hinh v dp dung nguyén 19 chuyén dich
cin biing. Xem xét phiin (ng 4 TTCB, ta thiy cf 8 cich dé dat 161 da sin ludng
NH;;

- Gidm (NH,) bhng each lign tue rit NH, khéi hé phan dng d@ ein hing
ludn chuyén sang phai teo ra san phim (NH,).

- Téing dp sudt cic khi la chit ddu (N;, Hy) d€ cin bing chuyén dich manh
vé phia tao &8 mol khi it hon - phia too sin phivm (NH).

~ Giam nhidt dé. Vi chiéu phan (ng too thanh NH, I tod nhigt, nén khs
gifim nhiét ciin biing 88 chuvén dich theo chidu dé.

Thue t& sin xuft ciin L6 wu cd san lugng v toe do @ nhist A6 thip, sin
Igng eao nhung toe 46 lai cham. Vi the, che nha mily sdn xulit amonine hign
dai hont déng @ Gp suat ~ 200,300 atm, nhidt di khoang 673 K (400°C), chat
xie tic gom cac khoanh sit tinh thé 510 mm duge nhing chim trong héon hop
néng chav et Mg0, ALO, va Si0,. Hin hop khi (eic chit diw) dude nén lai
(NJSH, = 1/3 theo thé tich) vit tidm viio budng phan dng ¢ nhiét dd va ap suft
cio, Khi hin hop chay qua xte tae, mit phin [ygng nhift ma phin ing ton ra
dude cung ¢8p dé ning cno nhigt 48 efn budng phin tng, Hon hgp ciin bing
tao thanh hic niy chis khoing 36% thé tich NH; duge lim lanh dén nging ty
NH, dang rfin (tiNH, = -334"C) vi duge vt ra. Vi diém a6 cua Ny (196°C),
eita H, (-253°C) thip hon eit nhidu nén ching vin d dang khi vi duge bom ted
lai budng phan img dé Gp tye chu trinh.

2.8, Céin bang trong chuyén hoa t& biwo

Té biao sinh hoc 18 hinh dnh vi mé kv la cua sy bidn d6i vi eiin bang hoa
hoe. Tit nhitng vi khudn don gian nhit cho Wi philng day than kinh dac biét
nhdt, mbi té b déu thue hién hing ngin phin tmg d& nudi dudng va bia tét,
phat trién v sinh san, di truyén va trao d6i. TAt ¢i cic phan dng nay tgo
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thanh su chuyén hoh cia (& bao. Diy 1 vé a8 ki cong caa sy be gay lién két,
téng hop sinh hod hoe va chuyén d8i nang higng duge 8 chite thanh chudi
phian (g goi 1a con dudng chuyén hea. Mét s con dudng bién ddi ce polymer
sinh hoe trong thie fn thanh nhing monomer che xdy dung nén tang co thi:
dudng, dming acid, nueleotid .. Mt 58 con dudng sit dung nhimg phin ti nho
nhy dé tao mang lddng, vh sau dé lai =1 dung rit nhiéu nang lugng dé tao
thinh cée phin t co chie nang khic: hormon, chat dn truyén than kinh, cée
phin ti khang thé vi ede biopolymer cua chinh té bio.

Vé nguyén the, mdi bude trong con duding chuyén hoa la m§t phin dng
thudin nghich duge xae tac bor mét enzym dae bigt (xem xue the enzgym, muc
1.7 phin trén). Tuy ohién, ta s& thiy, maec di ¢6 nhing nguyén Iy can bing
whit da thao lulin teén, TTCH khéng bao giif dat duge trong nhifmg con dudng
d6. Vol mét ehudi phan dng ghm nhidu giai doan, sin phiim eia phan ing thi
nh&t 1 chit didu eta phin img thi 2, sin phim cun phan ing tha 2 14 chit
dfu cua phan img thio 3. v e thé, Ching han, xét con dudng ghm 5 bude
chuyén threomin (1 amine acid phan cde, chila nhém OH) thinh isoleuein (1
amino acid khéng phiin cue, mich thang) nhu gau:

Engym | i o ; -
(Mireomnin dehvdratssey,  Eneym 2 Engyin 3 Enavm 4 Enzym &
i
' l y ' ¥
_ =tz I ; e | Aretndiediony-| o | Dithydroay- | e [ Betomethyl) = o
'I'Imlu'nmJ = Ketbiyml | = hiroria = [ snettyyl valersi| VahHA = | babetiin
f Lhe b I

Threomin dude cung ciip tit mét vang khie coa té bdo, tao thanh
kotobutyrat nha xie tae cua engym 1 {phin dng 1). Vi trd phan dng 1 lién tue
chuvitn sang phil bii vi ketobutyrat lign tue dige rat vaeo laim chat diu cho
phin ang 2. Tudng ty, phan ng 2 chuyén sang phai vi sin phiim cin né 14
chit déu cho phin (neg 3. Méi phan tng tiép theo déu lam dich chuyén vj tri
ciin béng cua phitn tng trude vé hudng tao ra sin phim,

Sy chuyén dich ciin bang lidn tue tao ra 2 dac di€ém chinh eln efie can
duting chuvén hoa. Thi nhat, m&i phan dng déu tién trién vai gin 100% sdn
luong, Nehin 1a, hiu nhu (4t ed cde phian t theeomin di vio 1 ving cia té bao
déu chuvén thanh ketobutyrat, moi phén td ketobutyrat by tae thinh che
phiin td khae v eit nha vy, Thit hai 1, nong 46 chit didu vi gdn phim gin
gin nhu khéng déi, mie di b khong buo gia dat TTCB: Diy goi 1A trang thai
i dinh, vé& cd ban 4 khie vii nhing gi ¢hing ta da thao luin o phia trén.
Trong cfic hé ¢in bing, tée di phan ing etia cie hidng bing nhau dan dén
nlng dé khéng d0i. Con trong cdc hé 8n dinh. téc d6 phan dng vE& mét hudng
ditn dén ndng 46 khéng déi (gibng nhu thiét lip trang thai én dinh trong éng
nude, bing cich difu chinh dé lugng nude di vho bing ludng nude di ro).
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Difu quan trong 14 té bio didu hob ndng 4 clin sin phiim cufi elng eha
don duding, Nhé lai ring, mit engym it tde phin dng khi co chit x4m nhap
vito ¥ trf hogt ddng. Tuy nhién, néng 4 cd chat rit Win so0 vii ndng db enzym,
nén néu khéng co yéu 1 difu hod; tdt ca cac phin ing trong 1€ bao sé xdy ra
vii e d6 51 da. D6 vai diy chuyén san xult cong nghiép thi day 1a diéu Iy
tuing, nhiung dii vdi mot sinh vit d6 lpi I mdt tham hoa, Dé didu hoa tit ca
car gan pham tao thanh, téc d6 mat 6 giai doan cha chot dude kidm soat bai
cfic enzym difu hof, d ching; ngoeal vj tri hoat ding thi con chita mat vi tri e
ché trém bé mat. Cau trie khing gian 3 chifu cuaenzym lam cho khi vj tri e
ché bi xam chiém thi hinh dang eda vi tri hoat ddng bi thay déi va phan ing
khéng otn duge xue tac nida. Vi du don gian nhit vé kidm soat chuvén hod |a
san phim cudi cang cua con dudng dong vai tré phin o de ché, edn enzym
didu hed 4 enzvin xie tie bude ddu tién. Chang han, khi 6 bao tam théi
khiing san xuat protein thi soleucin duge téng hop bdi con duding nay khong
duge riit di. Khi nong dé cua nd ting 16n thi isoleucin s& chiém vj trl de ché
cun entym 1 va "déng elin" ngay con dudng san xufit nd mot cach hifu higu
Qua trinh &6 goi 14 difu hod nguge bing san phiim cua phan (ng cudi cling.
Nhiéu con ducng diéu hoa phifc tap hon theo nhitng mé hinh khie nhau,
nhung rat nhidu trong s6 d6 vin i co ché tuong ty difu hoh nguge. Nhu vy,
aif didu hoa cie con dudng chuyén hoa lai bat ngudn it ce nguyén 1y ena dong
hoe v chuyén dich TTCH.



Chuong 8

SU HINH THANH VA CAC TINH CHAT CUA DUNG DICH

1. NHUNG VAN DE CHUNG VE SU HINH THANH DUNG DICH
1.1. Pinh nghia - Phén logi

— Cac hé phin tin: mit chit phiin tén thanh nhing hat rit ohd vio trong
mit chit khie lim thanh mét hé phiin tan, €6 tat o4 9 hé phén thn (bang
8.1).

Bang 8.1, Cac hé phdn tan
H& phan tan Vi duy
M 3 o s il I i P |

_|LIK (i@ng phan tan trang khi) | Suongmi
Rmtrﬁupnanlanu-mgi:hl} Hdl::rl:lﬂ'lﬂnﬂhﬁa wmﬁimlnm@hm

--------------------------------------------------------------

i F&_Q'EEEE!_?EE'JEJ?@ CAn trong muc; nhG hiong

B L i e P

1 FtFL'triﬂ phan 13n trong iﬁng] F?_qmuﬁi diong hoa tan trong nude; huyEn phi, keo
T |kR u:m phan nanum-,g rﬁn: Hydro bl hip phu trong platin

8, unudngmnmmr&m Hﬁn}r#:h;hﬁpnhutmnnthmhmadﬂmml
g, |R/R (rdn phan tan rong.mn} | Cac hop kim; khaang chit: iy teh e mmﬂrm




Theo nghin rong, ngudi ta goi tht ca cic bhé phin tin ohy thé A dung
dieh; chit phin tan thanh nhitng hat vt nho (phan w1, jon, hoic mot tap hop
cua chiang) goi 1a chdt tar; mdi trtdng phin tan goi & dung mai. Viy, dung
dich gom chit tan va dung moi. Negudi ta thuing quy dinh dung moi W efu ta
mi ¢ dang tinh khiét né ed trang thai tap hop gidng nhu dung dich (vi du,
dung dich nudc cun cac mudi, thl di shién ouwde 14 dung moi). Néu ed hai cau
t (chat tan v dung mdi) ¢b trang thai tap hop nhy nhau (vi du, rugu va
nude), thi dung méi 14 eliu tit 6 htgng ldn hon.

Thong thudng ngud: ta gon dung dich la mot hé phéan tan ma dung mo la
mgt chat long. Dung dich long 14 hé phin t4n phil bidn va quan trong

nhit trong ty nhién vi trong sinh quyén. Gido trinh nay cfing chi nghién
cifu kifu dung dich nhy thé. Diung dich mi dung méi la chat long lai duge
chan thianh 3 loai tuy theo kich thude chn tif phiin (hat) chitt tun

Bang B.2 trinh bay sy phin loai va dic tinh ciic dung dich long,

Bang 8.2, Phan loal cac dung dich dng dia trén kich thede tidu phan chét tan

dign Iy (dung dich phdén 1)
~ Dung djch cae chat dién ly.

= Dung dich keo

» Hin dich, abm
- Mhil fwang (nhil dich), hé
Lk

- Huyén phi, hé RIL

1100 nm

= 100 nm

loc va, mang ban tham,
khu&chtannhanh

Grrét tan Knﬂng thﬂ:,r d‘Ll'dt:
trong kinh bién vl thudng,
nhimg co the phat hign frong
kinh siéu hidn vi, thiy duge
trang kinh hifn vi didn Wr. (ol
que gisy loc thuing, nhing
khing gua duse mang ban
!ha'm Itrmb:ll tﬁn rﬁl. c:hﬁm

Chat tan nhin thay dude trong

‘cac |loal kinh hign i khdng

gua duoc gidy loc thudng,
khéng thém tich qua mang
ban (hm; khdng khuch tan

Kich
Loal thude Dac tinh dung dich Vi du cac chat tan
chal tan
« Dung dich that. gom Chat tan khong E::“n &y
g _ dirge trong kinh hién vi dién|Cac phdn or oxy,
- Dung dich cac ohdt KhGng| . 4 o0 |y df qua dime cae mang sibu lolusess: cac jon dan

gidn

cland
{AgCl). palymer
thi#n  nhign  hodc
16ng hop

e hac

Cac hat khoang;
phu sa; wac nhi
trong va huyén phi
duos dung; cac 1@
bao héng clu trong
mau

Sy phin loai dung dich (h&é phin tin ling) theo phing gidi han kich

thute etis tiéu phiin chiit tan (ehat phin tin) chi & tudng 481, Cae dgi phén td
nhu cic polvsaccharid, cac protein & che polymer o Kich thude dia ldn, cd thé
vita tao ra dung dich phén ti (dung dich that), via tao dung dich keo. Mt vil
nhi tudng hode huyvén phi chis eing loat hat phin tan oo kich thude nho hon
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mét chat thi dude xép vio dung dich keo. con ldn hon mat chat lan duge phan
loai la hén dich. Nhing dung dich chia chat tan tinh khigt duge didu ché
trong phing thi nghiém hofie trong eéng nghé dung cho mue dich nghién edu
hoie lim thude. Dung dich trong thign nhién, dic bigt trong cic mol tradng
sinh hoc, déu la nhﬂng_ dung dich phise tap. Vi du, sia déng vat 14 mit dung
dieh phue tap, gom 87 - BO% nude {dung mdi); 2,7 - 4,5% llpu:I {@ dang nhi
tudng, tf theh thinh vang sifa ding lAm bao); 2,7 - 3 8% easemn (14 protid siin o
dang dung dich keo, b6 thé tach riéng lam phé mat) v 4.6 - 4.7% lnctose
(dudng sita) cing v cac mudi kliong, cae vitamin (0 dong dung dich thit),
Mau ngudi 1 mot vi du khic vé mot hé phan tan bao gém ca 3 logi dung dich
léng didn hinh va rit phie tap. Hong efu, bach ¢y, tidu efiu Id nhiing t& bao
mau, chidim 40 - 46% thé tich mau, tao thanh hé phiin tan thd (hén dick) trong
huyét tuong. Huvet tudng chiém 54 - 60% the tich mdiu {chu véu la nude chigm
0% khét lugng huvét twdng, déng vai tro dung mon) vite 1o dung dich keo (vi
chia eice dm phin tg nhy che albuming protemn phite hop protein - hipd), v
la dung dich that (vi chia ¢ic chat hod tan li nhing phin td nho: oxy;
glucose; eie hormon, enzym; ehe chiit v ea Na', K°, Ca®, Mg", CI', HCO",
phosphat, sat, dong, cobalt, selen. ; cic chit can b do té bio dao thai ra nhy
(0, uri, creatinin, cac acid vi sho t8 mat...)

Nhitng kién thie trinh biy trong gido trinh nay chu y&u la cho dung dich
thit, goi dhung i dung dich. HEé phiin tin keo duge dé cap ¢ chuyén dé riéng.

1.2. Cae ciach bidu thi nong do

Bang 8.3, Cac loai ndng dé

Loai nang dé Ky hidu Einh nghia ]
e F’haﬂ tn!m men lchﬁ1 ughng (KL) % I;I*:LJ'HL! ‘80 o l:hat fan trong 'I-DCI g dung dich |
+ Phan ng;h]n theo khdi |Lfﬂ'-!'l-|;| Hin tH_Ll'ﬂu ISE g chill tan I.mrhg 1000 g dung diczh
#* Fhan Iram Ihﬂﬂ I:hrE lu:h {"u’] ] . % WN]- Sﬁ rnL a;'.h-ﬁi tan trunq ‘.IDL’I mL :iurlg dlnh
‘J, Phn tram theo khdi lm;mg-ahé tich | % (KL/V) Eﬂ 0 (hodc s mg) chl tan trong 100 mL
ung dlr'h i ) .
Pl & | = (KL | dich
| nnqnin theo Khdd u.rmln ficty huat:g?'L S0 g okl tan wong 1000 mL (= 1 1L) dung
P Mol i M. molil | S6 mol ehat 1an trang 1 L dung dich
| =T mrnnu long gam chdl tan frong 1L
kel I e, 3 1 dungdich
i mal chat tan lrmn 1000 n (=1 hgi
+M‘_]t&" " Hung mi . W
Tl =& gita =5 mol mot chét frong dung dich
+ Phan mal X hoac N, |va ting s8 mol cac chat cd trong dung dich
(i i ra % thi goi la phan irém mol)




Néng di la cach hidu thi thanh phéin dinh ligog can mit dung dich. N6
oy this hidu thi lugng chit tan trong mit thé tich xac dinh coa dung dich hede
Iugng ehat tan trong mdt khdi lugng xie dinh cos dung dich hode cin dung mii
Latgng chit tan trong dung dich chng 6o thi ndng 46 chng 100 v nguge lal. Bang
B3 tom tht eae loni ndng db thuing duoe ding trong hoa hoe vi Y- Duce.

Diasihi iy 18 mit 86 vi dy ew thé vé cae logi ndng da hay gap.
— Ning a8 %, % theo khé lugng/khn Tuong:

Vi du: Dung dich KNO, 10% ¢6 nghia li o6 10 g KENO, trong 100 g dung
dich. Dung dich cac acid dic H,S0,, HNO, va HCl ban trén thi trung 06 nong
db tudng itng bang 96%, 65% va 38%.

Bai vi, do the tich dung dich dé dang hon do khéi Itong, nén ugudi ta
thudng ghi khéi lugng riéng kém theo cho loai dung dich niy. dé chuyén dos i
khdi ludng chit chn l4y sang thé tich dung dich cin dong. Vi du. HOI 36% ¢6
D =1,17% gfmL {g 207C).

Dung dich NaCl 9% o6 nghin 1 o & g NaCl trong 1000 g dung djch,

— Nbng di %, %o theo khit lugng/the tich (thuimg duge vidt gf00 mL; gLy

Vi dy: Dung djeh glyveerin 10 g/100 mL, glucese 50 g/l o6 nghia 14 6o 10 g
glveerin trong 100 mL dung dich. ¢6 60 g plucose trong 1 1it dung dich cho 2
dung dich tuomg Gng di ke

- Nong do molfL (M)

Mol 14 mét lugng ehat chita &6 hat cing kifu cflu tede (phidn fi, nguvén
o, fon, electron, proton...) biing s6 Avogadro 8,022.10°°. Thuong =u dung l&
mol/L, g6 phin v gam/L

Ciie dung dich e6 ndng dé mol bing nhou thi chia cung 56 higng hat chiit
tan teong nhing thé tich dung dich bing nhou (eha 30 hat chit tan phat ciing
kidu efid trie).

Vi du: Dung dich NaOH 2M, nghia la trong 1 it dung dich nay e6 2 mol
hay 2 mol = 40 g/mal = 80 g NaOH.

Pung: leh. ehira phenobarbital 0,.001M va NaCl 0,1M, nghia |& trong 1 lit
dung dich nhu thé cb 0,001 mel = 23232 g/mol = 0,2328 g phenobarbital
(C.H, N0, =232.82) v 0,1 mol = 58,45 g/mol = 75,8450 g NaCl (M = 68,45).

Trong 1 lit dung dich NaCl 1M e6 1 mol = 58.45 gimol = 58456 g NaCl.
Kem NaCl dién ly hoan tean thamh cde on, thi trong 1 1it dung dich nhu thé
ciing ¢6 1 mol ion Na® (23 g Na') v 1 mol CF (35,45 g CI7).

Negude Int, dung dich No €O, 1M o6 trong 1 Ht dung dieh cun nd 1 mol
COS (60 COM ) v 2 mol Na™ (2 mol x 23 g/mol = 46 g Na'), vii diéu kign
gan ding ring trong dung dich, o | phiin td natrl carbonat thi dién ly ra |
ton GO VA& 2 000 Na'



— Nong dé diutong lugng (N):

Vi du: H.80, 05N i dung dich chiia 0,5 duong lugng gam H,50, trong

1 lit dung dich

Khir niém dudng higng cua 1 chat xudt phat ta dinh luat dugong lugng
caa Dalton néu ra nim 1792 {(xem chuong 1). Goi duong lugng eia mit chie la
E. ta ¢6 thé néyu eic cing thie tinh E trong eic phan ing trao d6i vi oxy hod

khir nhu sau:

Khoi lugng nguyén or
Hoil 11

16
2
Khai hreng 1on
| Pién tich 1on |
Vidp By = 2 = 9

£
Eiﬂ-,‘ = T = 43

Khoi lugng phan tr acid
Séion H dién by tir mot phin r acid
36,45

E!-n_rrlu- =y

Vidw B, =

“liim

Viduor By = 3645

98
.
Khai lucng phin tir base

56 ion OH dién ly wr mot phin ur base

: 40
Yidw By = = = 40

ST

Lu:m. =

Khoi lugmg phin b musi
2ién tich ion (duomg hodc dm)l = 56 1on (duong hodc dm)

342
\ﬁ dLL Eﬂ-': (RLI 1y 7t :_3-:{-3_ B 5?

E'|-||" =




Khoi lwemg téu phim (phin tir, nguyén (o, ion)

E'll:-:lul =
50 electron nhin (hoac cho) cia mot tidu phan
dang oxy hoi (hodc dang khir)

O diy, By, 18 duong lugng eda dang oxy hod hofic elin dang khit
Vidu, tim duong lugng cis chit oxy hod va chiat khi trong phan (ng;
2KMnO, + 10FeS0, + 8H,80, = 2MnS0, + 5Fe,(S0,), + K80, + 8H,0

Can edl thed 86 eleotron ma mdt phin tf KMnO, nhiin bing & v& &0
electron mi mét phiin ta FeS0, cho bang 1. ta xde dinh dude dudng hiong ota
chiit oxy hoa i

5
EL:M..H, = ﬁ = 316
|
va dudng lugng cua chat khat la
! 1518
B,

== = 1518

Vi hod trj enn ngu*,-rﬁn tH, e6 H' hay OH" dién |y cun acid hay base, sd
electron nhin hoge cho cla chit oxy hof hode chiit khi ed thé thay d4d; tuy
theo didu kién eta phan dng, nén duong lugng eha mdt chilt cling ed nhing gia
tri bién doi.
Brigng luong 1 mor do lugng khong o6 tha nguyén. Trong hod hoo ngud
ta thudng ding:
+ Buong lugng gam cia mée chat 1a khdi luong cia chat do bifa dién
bing gam vi ed tr 80 bang duing lugng eia nd,
+ Mili dudng luong gom, k¥ hiégu mE, hﬁng L1000 diftng lugng gam va
Iy dun vi khis lutgng 1A milipam.
Vi duy, ¢b cic eong thie tinh sau:
Khéi luiing chat (g/mol)
SA duing luong/maol

Khéi luong chit (mi/mol)
SG duing lugng/mol

Pufong hidgng gam cia chit (g/BE) =

Mili dutcing litging gam cia chit (mg/mE) =

Truing bdp chit phiin tin trong dung dich thi b cic cong thie trén co
thé suv ra;

SO gam chit/li
SO et lecing/lit

Butdng lging gam cilia chiit (g/B) =

o



_ S@ miligam chatlit
SO mili ditong Tutme/lit

Mili duung lugng gam cia chil (mg/mi) =

Vi duz Biét trong 1 lit huyét tedng caa mau ngudi 06 100mg Ca™. Tinh:
&, 56 mili dudng lugng gam eda Ca® trong 1 1t huyét tudng?

b. S¢ miligam CaCl 2H.0 d& pha T60ml dung dich ¢é nong 49 jon Ca™
tuang dudng trong huydt tuong?

Gias:
461 4
. Bgnr = e = 20g/E hope 20 mg/mE
L oo
100 mg/li
20mg/mE =

S mihi duong luong/lit
Vv, s0 mili dudng lugng con Ca®'/lt (huyét todng):

OO0 g/l -
—_— & mEfit (huvér tugng)
30 me/mE iy (huvi E
b Beciaie = :j.; = 73,6g/E hoae 73,5 mg/mE
to oo
S0 miligam chaylit
TBSmgmE = — f:

Nén, s6 miligam chit (CaClL2H,0)lit = 73,56 mg/mE x & mE/lit =
4675 me/lit
B pha 760ml dung dich cdn:
750 ml

= ToToHaGlamg = 270'mg CaC-2H,0

~ Ning dé molan (m);

Ning d6 molan khing bi bign d8i theo nhiét 46, vi khic vai thé tich, kh
lugng dung mél khéng phu thude vie nhaéc do.

Vi du: Dung dich NaCl 0,173m trong dung méi nude, nghia 14 6 0,173
mol Na(Ql trong 1000 g nude, d6 chinh la dung dich NaCl 1% theo khé lugng.

- Ning d6 phin mol (X):

Néu n, 10 86 mol dung méi A va ny 1a s6 mol chdt tan B, thi ndng 46 phin
mol cua chat tan Bl
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va ndng dé phin mol cha dung méi A i
X, = 0y
Pudng nhién: X, + X, = 1

Vi du: Tinh nong 46 phiin ‘mol taa cae chat trong dung dich gdm 142 g
isopropanal (C,H-OH) va 58,0 g nudc,

Gliaiz
142 ¢ C.H,0OH
60,08 ¢ C.H,OH/1 molC H,0OH

86 mol O, H.OH = = 2.96 mol C,H,0H

S80e H,0
86 mol nude = —= 2 = 3,22 mol H,0
18,02 g H,O/ Tmol H,0 T
i Stmol mol C,H,OH 236 mol
Rejnon = - : - = = (423
Tong 58 mol dung dich 2,36 mol + 3.22 mol
S0 1.0 i o)
Ko = =3 . I'I'Il.}ql‘_!._!_‘_ : & St = 0577
- Tong s6 mol dung dich 2,36 mol + 3,22 mel
}:.'_%IHFHH + KHJ“ = D.‘TES 4 D.S‘I? = 1

1.3. Céan biang pha
Qua trinh hinh thanh vi nhimg dae tinh eia dung dich hién quan chit ché
dini efin bing va bign déi eac pha. Quy tic pha cia Gibbs cho bi#t quy Tuit chinh
xhe vie thng quit vé mit nhigt dong lye hoe dil v thl céd che hé cin bing
- e khai niém v dinh nghin:
+ H¢ ding the la hé mi eie phiin khic nhau clin né o6 cing thanh phin,
chng tinh chit hod hoe vi nhidt dong

< Hé di the 1a hé mi 0 che phin khic nhsu cia nd thi khic nhau vé
thinh phin va chc tinh chit hoa hoe, nhiét dimg:

+ Pha b tip hop che phidn déng the trong b o6 thanh phin, tinh chat
dong nhat i dude gigi han w1 cac phian dong the khic can hé bii cac
mit phfin ¢cach ri rét.
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S pha trong hié duge ki higu bing chil .

Hé chi co mdt pha (9= 1) I hé déng thé. Ha chin 2 pha trg 1én (@ > 1) |4
hé di thé.

Vi dy: Nube trang coe 14 mot hé dong thé, chi ¢& mdt pha ldng (@ = 1)
Thém cac cue nude dé vio ofe nude thl duge hé dj thé gdm 2 pha (@ = 2); pha
léng |h nude vh pha rin 1a cie cue nude da. Hole d syt phiin huy ealei carbonat
¢ cin bang:

CuC'Oy () _— CaO(rn + COy (k)

tin toi 3 pha (B = 3) gdm mit pha khi too bdi €Oy mit pha rin tao ba
CaCO, va pha vin thit hat too bai Ca.

+ Ofi (i 1 cfic chat hod hoc c6 mat trong hé 3 e vi du trén thi he 2
pha (Nutde «» Nude da) chi cd mv;-l cfin ti 16 H,0; cdn 0 hé 3 pha (ein
bing phin huy calei carbonat) e6 3 edu tu la Laﬂ{] Cal va CO,.

¢ Siean e die Iip, duge ki higu bang chit €, 14 86 ciu tl tal thiéu da dé
mid td thanh phin eha hé: N6i edch khéae, d6 18 sd cfia i tél thigu ma
khi da bigt ndng dé cin chiing 1a da dé xae dinh thinh phin ¢on hé.

(iifa s0 ciu tu viv st ciu ta doe 1ap (C)ed md gquan hi;
C = Sécdutd - 56 phudng frinh lién hé gitia cde clu tu (8.1)
Vi du, 6 ¢tdn bing sau:

PCls (k) —_— PCly (k) +  Clatk)

thi € =3 - 1 = 2 ¢du ti d6e 1gp, vi ke gdm 3 ¢lu Wt nhung ¢6 1 phuong
trinh lign hé gitta ching. 38 di nhu vy vi chi cin biét nong 46 can 2 ¢iu (1 13
¢6 thé suv ra ndng di cin cfu td thit 3 nhi vie hing 85 cin bing cia hé. Theo
d6, thanh phiin cia ed hé duge e dinh.

Trving hop gifta cie efiu tl hong o6 phuong trinh lign hé nio thi s8 ¢iu
it dée lap O = =6 eliu 4 trong hé
o 86 bér tido, I hidu biing chi F, 13 68 thong 6 cudng di cia K cé thé
thay d6i tuy ¥ mi khing lam thay d6i a8 pha vl &8 cfiu td cia ¢de pha
dé. Pay chinh & 86 thong 8 dée lap cun hé, cho véu la nhigt db, ap
aufit va ning do, '

- Quy the pha:

Guy tac pha do Gibbs thiét lap nim 1876 hfmg con dudng nhiét dong. Dé
i miat dinh luat téng guat, chinh xic va din gian cho phép dy dodn sy thay
ddi 56 pha trong hé phy thude vio thay dai difu lién bén ngoai va vao 56 clu
1 dic lap. Bidu thie cun quy the pha dide vidt:
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F = €C - @ + 2 (8-2)
O day, F & 56 bae g do (a8 thing s6 die lip cia hé)
C 1 =6 cdiu td doe lap
@ la &6 pha

vi 50 2 la dai dién cho 2 théng 86 bén ngoai ¢6 the anh hudng
dén hi [a ap sudlt va nhiét da,

Vi, do1 vai he efin bing ohi chiu anh huing cia hai yéu td bén ngoai lh
ap sulit vi nhigt 44 thi 0 bie tif do cia hé bang s6 efiu v déde 1ap teir di 6 pha
cong voi 2.

Vi du: Hé mot efiu ta 1 mude, s ciiu ta dée 1p etng 1o 1(C = 1), b edie
truong hgp sau:

+  Néu hé chi o6 mude long (@ = 1) thi:

F = 1 -1+2 = 2

Hé 6 2 bhe tit do, nghin lh ta cb thé thay dfs tuy ¥ nhidt da {trong
khoang tif O"C dén 100°C) va bait ki 4p sudt nho ma vin khing lim thay d6i s6
pha v eflu Uf cua hé Da Ja hé nhj bién.

+ Néu h# efin biang 4 Nude 1dng == Huoi nude (@ = 2) thi:
F = 1 -2+ 2 = 1

He ca 1 bie ty do, nghia la khi thay dé nhiét d§ thi ap sudt hoi caa hé
thay dai mdt cach don Lrei dp sudt hoi nude biio hoi elin bang vii mude long 13
hoan todn xéc dinh d tal moi nhigt d8. Néd cach khae, tai mdi nhift dd xac dinh
chi 6 mit gia trj clda ap sufit hai bao hod cia nude, Pé 14 hé nhat bign.

+ Néu hé cin biing co 3 pha (b= 3)
Hati nunie

Nusic Nirie di

thi: F = $-3+x8 =0

Hé khéng eb bac tu do nao e, nghio 14 nhiét df v& &p suit cua hé hoin
tohn xiae dinh (d T = 273,16°K va ap suit hai nude P = 0,006 atm), Ngui ta
khing thé duy trl cfin bing nay néu thay d81 di chi mot théng s6 nhiét db hodc
fip sudt hoi. Goi d&y 1 he bt bién.

K&t qua vin dung quy e pha cho nude trén diy cung ap dung duge cho
tit cd cac hé mot ciu b (hé mot chit nguyén chil) - xem tom i J bang 8.4 va
duge the hién trén sg do pha coa philn tiép theo,



Bang 8.4. Van dung quy (dc pha (E=C - &+ 2) cho cée hé mit cdu i
{56 cau nrdoclgp C=1)

Sapha| S&bictyde =
Ha (@) (F=1-0+2) Cha giaiiVi dy

Khi, Léng Hé nhi bign; gbm 18t ¢ cac digm trén
1 F=1.1+2=2 vUng Hol. Léng, Rén duge xée dinh bai

hoac Ran 2théng s6 P, Ty y
Khi == Liing lHq: nhdl bign, gdm cac didm nam trén
s o dudng phién cach hai pha (vi du, cac
Léng==Rén |2 F=1-2+2=1 lang OA, OB, OC trén hinh 8.4, 8.5)

hadic Khi == Rin durge xac dinh don tri ho@ic P hodc T
Khi Ha bt bidn; chi cd mét diém la giso
diém cla 3 duéing phan cach cac viing,
P F=1-3+2=0 |khang co tgmu s§ nao (7 hose T)
Rin == Lon duoc thay ddl W do (vi du, digm O trén
i Long hinh 8.4, 8.5)

[ Quv tic pha thé hién ¢ phuong trinh (8.-2) &6 thé dude thigt lip nhu saw:

(i sit e6-mot hé cin bing gém n chét phan b trong ® pha. DE biét ndng
dé cac chit trong méi pha ta ¢hi cin hiét (o - 1) néng dd, bai vi ndng 46 cua
chiit cém lai duge suy ra tir hing =8 cdn bing: Tdng 50 ndng 48 dic trung cho
hé @ pha W (n - 1), tic Lh 6 (1 - 1) biEn 56 die l4p bén trong hé. Néu kid
thém 2 bién 56 déc lap bén ngodi 14 nhiét dé va ap sudt thi tong cic bidn s6 dic
lip 5€ Ja (n - DD+ 2.

Mt khae, & trang thai cdn bang, méi chit ¢6 (P - 1) phudng trinh hén hé,
bidi vi mii chat &g edn bing vl no trong O pha (thé hién qua cie hang s0 ciin
bang, hode qua cin bing vé the hoa hoe - xem chudng 6). Vi du, néu hé chico 2
pha thi chi ¢6 mdt phudng trinh lién hi cho mé1 chat, Néu hé co n chat thi sé
eh (B - 1)n phudng trinh lién hé, Khi gita nong do cic chit con ¢6 k phudng
trinh lign hé (vi duo, gitis cée ndng 46 phin mol o6 mit phudng trink lién he, v
X, + X, +.. + X, = 1) thi ting =6 phuong trinh lién hé gia cic bign gt doe lap
sl (- 1o + ko

Ro ring 1a 56 bac tu do F clia hé phii bing tng 56 bién =8 dic lap trir di
ting sb phitang trinh lién hé gita cac bién 88 4o, vay:

F = [n-0® + 2] - [(@-1n + kK
= m-k) - & + 2

Theo hé thie (8-1), (n - k) = 56 ciu td (50 chit) - 86 phudng trinh lién he
gitin cie efiu td = O lh 8 cfiu tlf dje tap, vay:

F o= 0=% +2
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Phudng trinh (8-2) did dude chitng minh. Luu § khi hé d difu kién
T = const hode P = const thi phuong trinh (8:2) ted thanh:

F = C - + 1 " (B2
Néu hé vite ding nhiét (T = const) vite ddng ap (P = const) thi;
F = { = @& (8-27) ]

- Bén chit cin bang vi bién doy pha;

Cée thye nghiém hing ngay thudng tién hanh trong nhing hé ma, nhigt
vit chitl toa viio min trudng hede duge bé sung lign tue ti mdi truong, Bién doi
nhit thé 1 khong thufin nghich. Nguge lai, trong hé kin, cic bién ddi & thuin
nghich dudl nhiing diéu kién xac dinh.

- Céin bing Léng - Huai:

Trong mat binh hd dung chiil I6ng, cie phitn ta trén bE mat & hay ho khi
ching c6 ding nang du lon dé thang sde hat eia kbhdi Iong. Nang lugng dude cap
bai nhagt cun mai trudng xung quanh lam choe khé long bay ha dén hét.

Néu chit long duge dung trong binh kin ¢ nhidt d9 hdng dinh, va gia
thigt ban diu binh 14 chiin khong, eae phiin ti chit 1ong trén bé mat ca déng
nang ldn s& bay hoi (hinh 8.1A). S& phan tl trong pha hoi tang. dp sudl eaa
hai trong binh cing ting din. O mdt thai didn nho d6, s6 phiin t bay ho i
pha long va 56 phin ti tir pha hol ngung tu trd lai pha long bing nhau (hinh
8.1B), Taa diém nay, ap sudt ean hoi i hing dinh d nhigt dé di cho, O mirc dé
vi mid, hién tudng hoa hol nhu dimg lai, nhung o eap dé vi mé, che phin @l van
theh ra vt ngung dong trén b& mit chilt ling véi ty 18 biing nhau, hé dat trong
thii cin bing dong:

Long =—= Hn

Hinh 8.1C bigu dién qua trinh vita mé ta

Ap suit hdi trong binh kin d trang thai ¢én bing goi 14 dp sudt ho bdo
hod, hode dp swdt hoi cdn bing, don giin ngudi to ciing chi goi 1 ap sudt hi.
Gid =it néu oo thé lam binh md ring hode co lai (nhu thay dfi theé tich trong hé
xtlunh - pitténg) ma vin cén ton tm hm pha long - hot, thi dp sudl hoi trong
binh cufi cang van khong thay doi.
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Ap sulll hoi

- Thidti ginn

Hinh 8.1.

A, Trong binh kin @ nhigt O nkét dinh khang
khi @5 ditgre ot ra hét, ap sudt ban diu béng
0. Céc phan W bay hol tao ap sust tang dién
tréer mdt chat ldng.

B. Khi 38 phdn t bay hoi bdng 56 phén fir
ngung dong trd lal b8 mat ldng, qua trink bay
hor dal trang thai can bédng, 4p sudt hal daf
gidt 1 hiang dinh

C. B thi-ap-sudt hol - thal giant ap sudl hoi
tang chimg ndo 18c &9 bay hat (V) lan han
the dd ngumg dong (V.. O can béng, ap
sullt hett la hdng =8 vi-céc 16c dd do bang
nhau, Ap suft tei didm nay gol '8 &p sudt hai
clia chal ldng & nivdt a8 nhat dint,

Ap suit hei cia mdt chiit phu thuge vao nhidt dé: noi chung, nhiét db
cing eao, Gp suft ha cang 1on 14 do 26 phin t od ding nang di Idn vt qua
lfe néi phiin ti cts chat long cang nhidu, Nhu vy, lie giiza ede phin i (lue
Van der Wanals) cang yéu, chét long ci ap sudt hoi cang lin. Hinh 8.2 cho thity
ap sudt hdi la him cda nhigt d§ dai vai ba chit long khae nhau. ) mol trudng
hap, dudng cong ¢6 dé die ting nhanh theo nhigt dd, vi 26 phin 1 ©6 nang
lugng dit lim dé thoat khoi chat long ting manh khi nhigt dé ting. Mat khae,
tai nhigt di nhit dinh, ehit véi lue gitia cie phin 10 yéu nhit s8 co ap suit ha
lén nhit: lue dinh hudng trong diethyl ether véu hdn hén hét hydro trong
ethanol, lidn két hydro treng ethanol lal yéu hon da lién két hydro trong nude.
Vi thé, dp sufit hei tad nhidt 46 xie djnh (hinh 8.2 0 20°C) con 3 chit 1ong lhn

lutest giaum dan.



Hinh 8.2. Ap sual hai (4 ham cia nhigt 4@
dai val ba chél 16ng khée nhau, o nhigt do
nhal dinh (vi du 20°C) diethyl ether co ap
sudt hol lgn nhéat v nude 1 nhd nhét, boi vi
d digthy! ather lue Van der Waals ntid nhal,
edn O nude & manh nhal. Buang rdm ngang
tir 760 mmiHg chi ra nhimg didm s6i cda cac
ehit IGng, Mg nhigt 99 tal do &p sudt hol bang

ap sudlt khi guyén (d mue nudc hidn)

BN N DENE A R e

HoW 8 4 g
f tenidish o)

Su tuong quan khing tuyén tinh gida ap suilt hoi va nhiét 4§ (hinh 8.2)
duge bidu thi qua phueng trinh Clausius - Clapeyron:

P = — [ 8-3
. R [T] : e

O diy, P la aip suit hoi (mmHg, torr)
T 1 nhigt d6 tuyét dor (K)

AH,, In Enthalpy hod hai, nhiét hod hai, 1 ndng lueng can thidt
dé chuvén | mol cac phian td chat long thanh ho

R 1 hing &8 khi (8,314 J/imol K)
! lh mit hang =6

Phudng trinh (8.3) ¢6 thé bidu didn thanh dudng thing (vi du cho nude va
disthyl ather d hink 8.2) nhy trén dd thi 8.3, Do thi nay cho thady mé quan hé
gitta InP vi 1/T theo phuong trinh ¥ = mx + b, d diy y = InP, x = UT, m (d{
doc) = -AH /R va b (tung ddy khix=01=C.

¥ Hinh B.3. B4 th] tuydn tinh clea tuong quan
e ap sudt hol - nhidt dé

Phutong trinh Clawsius - Clapeayron cha mal
duting thdng ndu bidu difn trén &8 thi quan
hé InP v& 1/T. Céc df ddic {-aH,,/R) cho phip

Mgy mar xac dinh nhidd hod hol cia hal chat iBng. L
y 14 dd die rat ldn {dung ding) J& vl nude i
A, e made fan han nhidu.

[

Wr (]
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Phuong trinh (8-3) va dé thi (8-3) cho phép xac dinh AH,, etin mit chit,
Tuy nhifn, khi xét mdl cap didm vit 1ay higu =6 mida ching, ta o thé xac dinh
AH,,, mi khéng can dung dén dé thi, vi khi ay phudng trinh (8-3) dude viét:
Iuﬂ = ﬁ'z'!.{-l_ . L] = AR, {TE = Tl}
P R T, T, RT,T,

Vin phudng trinh (8-4), kha da biét AHy, ta e thé tinh duge ap suftl hoi
(P, @ nhigt df bt ky (T,) hode tinh duge nhigt 48 d ap sudt bat ky, néu duge
et P, T,

Vi du, bi#t dp sufit hoi edn ethanel (OH,-CH,-0H) 0 34,9'C la 115 mmHe
vit AH,, cia nd la 40,5 kJ/mol, tinh nhiét i ('C) kb ap sudit ha la 760 mmHg.
Giai:

Thay cac di héu dad cho vao phuong trinh (8-4), cha ¥ su dung hofge
chuvén doi dung cae don vi do phit hop vai cae dai lugng trong phuong trinh:
hqlﬁmmH,l_e. - '_ 40,5 = 10" 3fmol Y |
5 mmHe 831 J/molK

(5-4)

T. (349 'C+273.16K

189 = (- 4,3?3[[!'.!{"][1'7 - {3.24?xm"}uJ
|
T, = 360K

Chuyén T, thanh "C:
T, = 330K - 27316 = 77'C

Ethano! dat ap sulit hoi 760 mmHg (bing ap sulit khi quyvén) tai nhiét dd
7. By cing chinh la nhigt dé s61 cun ethanol o didu kign thudng (nhiét da
s8i ciia chc chiit 88 con thio ludin ti€p sau). Tra 58 tay hoa hoe, ta tim thay ',
(ethanoly = T8.5"C, khéng khiie nhidu so vdi két qua da tinh theo phudng trinh
cun Clausiue - Clapeyron d trén (= 77'C).

Quan hé giita ap sudt hdi vh nhiée do sbic trong Bé hd, ap sufit khi quyén
pen oo bé mat chéat long, Khi nhiét d6 tang, cae phin tu ré khoi bé mit ldng
citng nhiéu viv chuyén ding chng nhanh ngay o trong toin khél ehit long. Tai
nhiét dé nao d6, dong nang cia cae phin td di lan d& tao thinh che bong bing
hei ngay trong no bd chat long, khi d6 chat long sdi, O nhiét dj thap han, eae
bong béng ho 88 bi vd trude khi ching dude hinh thanh vi khi quyén ch 4p
sufit lan hon ap sudt hoi trong beng hot. Vay, nhigt do soi caa mor char fa
nhigt dé ma tai dé dp suat hai ena chat hang dp sudt bén ngoai, Trong diéu
kién thimg thudng, dp sufit bén ngoal la ap sudfr khi quyven Nhiét cip cho hé
dirge chuvén thanh ding nang cun cae phiin T dé thiing gire hit ndi phiin tu
trong tofn bd pha long khi chuvén thanh pha hoo S 861 bat dbu va nhigt do
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It hing =& cho dén khi pha ldng hodan toan bidn mat. Sy e6l khing thé xiy ra
trong hé kin vi ap suit bén ngoid loi ehinh & dp sufdt cua hoi thoat ra ti bé
mat chiit long, ma ap sult nay 118n tue tang khi nhidt dd cang. Vi 18 dé, su-sii
khing phat I mdt haén (ugng can bing,

Ap sufit ban ngold e thé thay dii nén nhidt 4§ e0i eha chilt efng thay dai
theo. Nfidt o s6i binh thudng ditoe quy dink Ia nlieft da s0i xdy ra ot ap sudt
Ehi quyén tién chudn (7650 mmHg = 760 tory, hoac 101,53 kPa). Trén hinh 8.2,
duiing nfim ngang dit nét song song vii true heanh chi ra che diém sii cla ba
chat lomg

VI difm 261 14 nhidt 48 mi tad 26 dp sudt hol eda chit lang bing dp sudl
bén ngohi; b viy chang ta léu cie dudng cong t1én hinh 8.2 eling chinh 14
chic duong i didn enn ip sudl ben ngoal tuong dng vl ohigt di) st Vi du,
difdng cong cua nuie cho at nude 6 0 HWOO'C tyi 760 mmHg (ing voi mit
biind; 8l 0 84"C tail 610 mmHyg (trén dinh nan cao) va s6i d 72'C e 250 mmHe
itrén dinh Evorest coo 8850 m thude vang ndi Himalain), Nguge o, nuée cling
0 thé &8 trén 100°C néu tao ra ap sudit bén ngom o hon 760 mmHg (nhu
trong cac nor hitp tiét trang eo van didu chink ap sudt).

- Can bang Ran - Long;

Cae ity phin trong chit rin dao ding litn tye quanh i tri cin bing,
Khi tang nhiét di, ohing doo dong kich it hon. Bén lac nto d6, oo mdt 56 tiéy
phiin dat duoe déng nang $6 Ion tach kbol mang lud toh thé va tro thanh ti
do: st pong chay bat ddu. Khi d6, co nhidw téu phan chuyén vao pha lbng
(néng chiy), nhung npade loi cing ob mét g6 néu phin trong pha long va cham
vii pha ran v tro thanh edu tmie tinh thé (gor 16 déng dic. hos rhn, hode két
tinh), Khi ede pho edn ti8p xie nhau, mit cin bang ding dudge thiet lip néu toc
4 néng chiy bing the dé ket tinh, Nhidt dg na tai dd tdn tade@n bing niy goi
i nhiét di nong ehdy (didnt nong chdy), dd cing 16 whige d6 dong dde (didm
ding dic). chi khac nhau chidu bién dai pha. Tudog tir nhu diém s, nhiiz di
It hang dinh & diem nong chay chitmg nio ci 2 phn con ton Lol (nhidét cdp vio
hé duge chuyén thanh ding nang che cie phin L bit khai mang lugi tinh this
trong sudt qua trink ning chay, chir khing phéi dé tang nhigt 46 clia hé). Vi
chit long vi chiit ran hiu nhy khéng ed tinh ehiu nén, aén ap sudl chi cb tac
déng rit nhé dén the db chuyén ding caa sac Hiéu phin trong qua trinh ning
chay hay déng dac. Do vay, khae vii nhigt 46 61, nhigt di dong dae chju anh
hudne it it béi ap sudt, Pidu dé duge thay trin 46 thi ap sadt (troe v) - nhidt
dd (true %) sy chuyén din pha Rin - Long cua hdn hét mei chiit 1 mit dudng
thang gin nhu dung ding, hdi nghiéng sang phal ¢ nhige dé can (duong OB,
hinh 8.4). 83 di ahe viy, vi che ehit long chiém khing gian (thé tch) nhifa
hon elie chat rhn, nén & dpsudt cas (lam oo the tich), edc tiéu phan long cin co
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ding nang lén hon (tie i nhiét 4§ cao hon) dé ting khong gian, ting thé tich
(nguyén 1y Le Chatelier). Chi ¥ nude | mdt ngoai 1§, 8 xét néng.

~ Cfin bing Rin - Hoi:

Ciac chift rin néi chung ¢6 fp sudt hai nhd hon dp sudt hdl eda chit long
riit nhifu. Thing hoa, hibn tugng mot chiit rin bién ddi truc tiép thanh hdi,
thuimg hiém ghp, vi cic didu kign vé 4p suflt va nhigt 40 dé hign tugng xiy ra
|ix khong binh thiténg cho hiu hét cde chdt, Chi mét =6 chit rin 6 Ap sudt hoi
liin @ diu kign thuiing mdi thing hoa, vi du da kha CO,, mit &6 chit digt mii
mot hofe khit min d dang vin, iod,., Mt chit thang hoa dé hdn nong chay khi
su hién hgp gila cac lue néd phan t vk dp suit 1§ khung dih lon dé giil cae tiéu
phin lai gin nhau, ching d& tach khéi trang thai ran. b6 thi 4p suft - nJ:m';l
dé v cho duding rong Ran - Hai chi ra anh hudng trén pham vi réng eua ap
suiit, nghin 1 duong cong nay giong nhu dudng cong Long - Hdil khi né duge
kéo dai |én phia wen theo husng nhigt do tang,

- Gign d0 phe coa chil nguyfén chit:

Pé md ta diy di nhing bidn 46 pha eda mét chilt d didu kién khae nhau
vit nhiét d6 vi dp sudt, ching ta xdy dung mot gian dé pha (gidn db trang
thii). Gian db ta dd thy P - T, wreén d6 hén kér lai cae duong cong Long - Hai,
Rin - Long, Rin - Ho mé ching to vitn g thich phin trén va thay rd hdn quy
the pha cGa Gibbs: Hinh dang gidn d6 pha cas €O, la dae trung cho hiu hét
efic chitt (hinh 8.4), Giin dé pha cung efp thing tin vé trang thal vt 1§ cun
mit chit trang khoang bién 461 ring cua ap suit va nhift df, gom nhing diém
chinh véusnu:

1. Qe ving cua gian do: mé ving (Ran, Long, Hol) twong dng vl mit
pha (trang théai) eda chitt. Pho bén viing trong vung cua nd dé voi bit ky g
tri nho en ciip thong =8 P - T (hé nhi bién). Noi chung, pha rin bén viing o
nhidt b thap, ap sudt cao; pha hai bén & nhiét do eio, fp suit thip: pha long
bEn & didu kign trung gian.

2. e dishig giite ede ving: cic duing phin chia 8 vimeg lh nhitng duong
cong chuyén pho (di thie ludn phia tvén). Méi diém trén eac dudng nay chi ra
mit citp g trl P- T, 626 2 pha cting tén tot trong oin bang (hé nht bién).

Putdng OA gat 1a dudug 201 (hote hod long)
Pudng OB goi Ih dudng ning chay (hoge déng dae, hod ran).
Puang OC got 1 duting thang hoa (hoac két t)

3. Bidm tai han (A); duting Long - Hoi két thie d diém 1di han A. Khi chit
long duge dun néng trong binh kin, né gifin nd va khol lugng riéng guim din
theo théi gian, dp sudt hai tang din, do d6 khdi lugng riéng eaa hoi trén mitt
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chit long eling tang theo. Tai nhiét d6 té han T, khdi lugng riéng cug pha
léng v pha ho bing nhau, bé mat gidi han gida hai pha bién mat. Déng nang
trung binh elia cde phiin ti Gf trén nhigt dd nay lon dén mite hoi khosg the
negvng dong thanh long cho do ap suft ldn bao nhidu. Ap sufit wiong dng o
nhiét di Ty goi 1& Ap sudl i han Py (xem thém chudng 5, mue 2.1). O nhigt da
cuo hon T s8 tin tal mat ding vit chat sidu hai, sidu long. D6 khong phai la
chit long, ciing khéng phai W hdi (khi) binh thudng,

4. BiEm Ba (0 ba diting cong Ll B
chuyén pha gip nhau tai O goi (4 diém i
ba, to1 do cho biégt mér cdp gia trj duy
nhat elia hai théng s8 P - T dé& bu trang
thial cling ton tai trong can bang: diém
ba I bit bign, vi khéng thé thay doo
hat ky mat dit ludng nae (T hode P) ma

i

B
:

A w01 i)
b
L]
i

khong lim mit i ciin bing ddng thoi o o

tiig cf ba pha. Piém ba dude xem la II !
thiém ky di, i tai diy, nhu trén hioh - | ;'
B4 cho thiiy: dp sudt hoi cir pha rin - 5 8 T
vk pha long bang nhau; CO, via thang g T —

hon vita két ty, vim ndng chay v

dong dae, vita s6i vita hod long. Tit d6, Hinh 8.4. Gidn dé phka cia CO, dde truny
chiing ta hidu vi sao di khod CO, khing  ©ho hdu hét cac chatdiding Rén - Long
thé néng chay o diéu kién thudng: ap nghiéng sang bén phal (do ddc > 0} khi

Ay = g T : ap sudl tang - bidu thi m&t 06 pha rén
sufit digm ba pun CO, 1o 5.1 atm, chat o 1on h%ﬂ'mﬁldﬁphi fﬁh;

ling 00, vi thé khing the ton tai. Kha
chitt ran €O, duge dun nong d 1,0 atm, né 28 thang hoa d -78°C thanh khi CO,
riit nhanh (xem duong giy nét nam ngang xult phit tr 1,0 atm trén hinh 8.4),
Gian s, ap sudt khi quyvén cua trai dat chang han 14 5,2 atm, ching ta & nhin
thity eue da khé CO, chay long trong cde cho dén hét d -57"C, trude khi nd sdi
vi bie hoi dén can.
Hé 88 goc ¢ha ba duong 04, 0B, OC duge xae dinh bdi phuong trink
Clausins - Clapeyron:
A -
or Ay (8-5)
dT T AV
0 diy, AH. b nhiét chuyén pha (bién thién Enthalpy cius qui trinh
chuyen pha)
AV It bign thién thé tich giita hai pha

T 14 nhigt db tar diém chuyén pha
[ 6 thé ching minh phuang trinh (3-5). Nhu d& biét, cae qua trinh o

trong thii cin bing AG = 0. Theo d6, khi hai pha A v B ndm cin bing v
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nhau thi thé hoa, tie 14 the déng dp mel riéng phan cia ching phat bing
nhau:

i, = By hode G, = Gy

N@u thay d8i P oea (hodo) T mi cdn bang vin duge bao toan thi (i cun
chiung phai bi#n ddi sao cha

dG, = dGy
Vin digng phudng trinh [(6-60), chuong 6] dG = VdP - BdT, ta co:

dP S, - S5 _ Asy

—=mmiaa —

dar v, -V, AV

ASep 1o Entropy {:hu}r_lf:'n pha cua hi, Van dung phudng trinh [(8-50), chudng
] trong trugng hop cin bang, thi:

haie

: . _ AHeyp
Mgy = A5 M0k levig = "?_
Thay A8, vao phuong trinh trén, ta o
dP AM
df  TAv

Viy, phudng trinh (8-5) di duge chitng minh.

Ta théy, vdi qua trinh hod hai (s6i) va thing hoa thi pha hui cd thé tich
ciit lin #o vdi pha long hoje pha vin, do dé AV cé thé thay bang Vi

4 Mg | MHpkE . Tl
T TV, TRT RT

dP  AHy dT
o R T

Lay tieh phin phugng trinh (8-6), tn thu duge phudng trinh (8:3) cho biétl
gquan hé gifga ap sulit hoi va nhiet d6 (di vin dung phin trén):

Vai qua trinhk nong chay, Vg, vi V., khéng khic nhau nhidu, phuong
trinh (8-57 khi dé duoe viet duds dang thudn tién cho vin dung:

hoge: (5-G)

Vie =¥
-':'h_.T = P Liviig ldn I:E—-T_:I
Ap Aty

So dé pha cla nude khac mit chidt so v dang chung, phan inh tink chat
thiie bidt cun nd (hinh 8.5)
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. Trong hit kin, dudng cong ap suit hai QA ohinh I duing dp sudt hoi cua
nude phu thude nhigt dd o hinh 8.2, Mde =8 gib tef etia cée eip P - T xac dinh
bing thie nghiém ghi 6 bing 8.5,

Bang 8.5. Ap sudt hol nudie (bdo hod) & cac nhigt 0o

| NhEtdO('C)  Apsuithoimudc | NMEEEB(C)  Apsult hainude
(mmHg = torr) (mmHg = torr)

=T el lid i it ] B RS . 'Illllg'
W s iiveirpri e T a8 )| | S R e e o 234
LTI Oy -1 | AT |
e e 175 o | e LR -
30, o318 B i M
0 6.3 L e 760

I 5[] 825 10 (—— - TEA |

Pidng OA di 1on két thie tai A, d6 14 didin e Aan ede nude (6 3747C va
218 atm) va 1 xufing két thie tw O, d6 14 didm ba (o 0,0088°C vi 4.58 mmHe
= 0,008 atm). ' '

Chai ¥ o hé ha, digme OA goi lo diddmg cong sof (hotic duong hoi long);
nhiigt d6 ghi d bang 8.5 khi dv 16 nhiét A0 s8] tudng g vl ap ault bén ngoli
(efing li ap suit hol nude trong bong bong hdi hinh thimh trong long nuée Jong).

Pudng OB md ta didu kién can bing Ran - Long (Ndde d4 - Nude). Khic
vin nhing chat khac, duomg (8 cuo nude co db dée @m (nghiéng snng bén tray
phudng teinh (8-7) cd gife e am), nghia [ khi dposudt bén ngodn thng teén bi
miit nude da, nd s ndng chayv 6 nhist dé thip hon. D la do khéi ludng riéng
et nide da nhd hon nude long, nén Khi dp sult ting trén nude Ao (vi du o
O'C) no 58 chuvén thanh nude long, tie 1a chuvén thinh trang thai 6 thé tich
uht hdn 48 tang khing ginn ein g, lam gim dp sult ngoil the ddng vho hé
(Nguyén I Le Chatelier). Theo do, ¢ df ning ehdy & dp sudt cao, nhidt dd
nong chey thote ding déc) vi thé he thap han.

OC la duong thang how, cic digm trén do mé ti trang thai edn bing Ran
- Hai. O ap suflt thip hon didm ba, pha loog khéng tén tai, pha rin thang hos
tryje tiép chuyén thanh hoi [dng dung quan trgng cia hidn tudng nay 14 lam
kh) cac chit d nhibt di va dp sulit thip, gol 16 phuong phap ddng khi: vac chit
thutie, chit sinh hoe hode thie phiim chira nude va kém bén vai nhiét truie hét
duge Mam lanh & nhigt d6 thip hon nhiét do dong dac (0°C) cho nude ding
bang, sau do ha 4p sufit dé nude da thang hoa thanh b va dude hiit va kb
buong siy]. O nhigt d6 thap hen diém ba, chang han tal -19C teén gdn 46 pha,

8Y
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iy ting ap suat cho pha hoi thi déo tién hoi sé chuyén thanh nude da, sau do
{0 fip sudt cio han nin 58 chuyén thinh nude lang, BPiém ba cta nude nam d ip
sufit thap (0,006 atm), nén khi dun nang nide da  ap suat khi quyén (1,0 atm)
nii chuyén thanh lang & O°C, do & diém nong chay cta nude da o diéw kign
thutinig (gino didm gida dudng OB va dudng dit nét ndm ngang xudt phat il
1.0 atm),

- Bai tap van dung: Néu ting ap
sudt 1 ntm thi diém déng dic coa
pnude long (diém nong chay coa
nude da) thay din thé nae? Bibt: 6
0'C (T = 973.16°K) AH o (= AH =
AH ) = 1440 ealimuol, thé tich mol
ciia nude = 18,018 va cun nude di
= 19.651 em'"fmal.

- —— A ul (mm) —s

Giai:

Dé thu duse sd thay déi dédatm
theo phuong trink (8-7), trude hét
chuyin cac dai lugng vé dan v do thing
thiat:

e e e e

100
Hnmﬂ i

W=V - Vi, = (18,018 19,651) Hinh 8.5, Gian dd pha cda nudc:
e ditding Rén - Lang nghiéng sang bén

| |‘|- _ - il 3 ]

em Ymol 1,643 em"/mol W51 (a5 citc < ) kii Sp sust ting -
AH, = 1440 calimol x 4,184 = 10°  bdu thi mdt d¢ pha rdn (nude da) nhd
= 6025 = 10" ec/mol = 6025 < 10°

dyvi.emimol

Piin che gid tri vio phudng trinh (8:7) védi luu ¥ phai nhin éd phudng
trinh A6 vai gid tri tudng duong 1,013 = 10° dyn/em® cho mdi atm:

AT 273,16 do « (-1,633 emY/mol)
—_— | = - # 1.013 = 106 dynfcm*.atm
Ap (25 = 107 dyn.em/mol

Ar

— = =0.0075 d&/atm
j.ll
Viiy. tang ap sufit 1 atm &8 Jam ha diém déng die cia nude khoang 0,0075",
hode ting ap suit khodng 133 atm 8 lam ha diém dong dae cua nude khoang 1%

Nhut di biét, ap suft diém ba cia mude trong hé kin khéng oo khong khi
la 0,006 atm. Khi tAng Ap suat ti 0,006 atm dén 1 atm thi diém dong dic ha
thip khoing 0,0076Y (xem két qui trén). Piém dong dic edn cAn ha thap thém
0,0023" bai su ed mat caa khing khi hoa tan trong nude tan 1 atm. Vi vay,




diém déng dic eta mude d didu kién thuang 18 thip thém 0,0075" + 0,0025" =
0,0098" so v diém ba, nghia la tai 0'C,

1.4, D§ tan - Nhitng y&u t6 dnh huwdng dén di tan eha cie chit
1A.1. Khii nigm - Binh nghia

-~ Dun%d]th that by hign vita 1a hdn hop oo hoe dun thuan, via la hop
chilt had hoe

L hon hap vi thanh phén etn dung dich khong xac dinh, ¢6 thié bién ddi
trong mit @i han ring vé trong tinh chat chung cna dung dich, ta viin phat
hign ra nhidu tinh chit riéng ctia cac cfu 0 (mbi vi, maw sie, hoa tinh).

Lét hop chilt hod hoe vi dung dich o tinh déng nhilt. Mat khie, sy hink
thanh dung dich ¢6 kém theo hidu tng nhigt v bign 46 v€ the tich, giéng nhu
¢ac qua trinh hoit hoc.

Nhar wiy, vé hinh thite, dung dich chigm vi tri tritng gian kdn hap va hgp
chiit hoa hoc,

— Dung dich loing hofe dic, bio hod va quf bao hod.

Khi cho chat tan rfn vio mit dung moi s& xay ra hai qua wink, Qm.'l
trinh tach hot chit tan tf b mat tiép xde gidn chit tan v durtg mét, gol 14
qui trinh hod tang, co tde 4o hoh tan v, (50 hat ¢kt tan chuyén vao dung mé
trong mot dan vi thdi gian). Cac hat chat tan d& & trong dung mdi c6 thi gap
Ini Bé mbt cua chit tun rdi by gid lo trong cliu triae chung, dé gol 1 qui trinh
ket tinh, o6 t&e dd v, (6 hat chat tan ted Ini ey trie chung trong mét don vi
thar guen). Ban déu, tbe do hodt tan 160 hon the 46 két tinh. Nhung khi trong
dung méi di o6 nhréu hat chiv tan (ndng d6 chit tan trong dung dieh an) thi
the &9 két tinh 1dn din, tSc 46 hod tan nho din. Cé thé ton twg 3 trudng hop
(xét o cung nhiét dg);

+ Néu oy, >y, db 1 dung dich lodng hoge dide, con ¢d thé hoa tan thém

chiit tan (ning hugng Gibbs hod tan cia he A, < 0).

¢ Néu vy, = u,,, 48 1 dung dich bio hod, chiit tan khing thé hod tan
thém dutge miia, ding hon i trong mot don vi thol gian, 66 bao nhiéu
hat chat tnn chuyén vio dung dich thi cing o6 chimg Ay hat tir dung
dich 1ro v6 efu true ban diw eta eh@d tan Qua trinh hod tan dar dén
trang thai cin bang, goi tat 1o cin bang hod tan - mét cin bang dong
(AG, =0).

v Neuw vy, < uy,, dé 1d dung dich gua bdo hod, chim hegng chiit tan vugt
qui lugng chit tan trong dung dich bio hod. Loai dung dich nay duge
too thinh khi lam ngudl chim vi vén tinh mit dung dich bio hoi @
nhiét dé coo. Déy Jh trudng hop cin bing khing bén vifng (AG,, > 0).
Lautgng dir chit tun wong dung dich gqua biio hoeh 89 di chita kit tinh
(ket tua) ngay vi chua tao duge mim tinh the, dé ti d6 phit trdn
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thinh nhing tinh the lon Khi ta khufly, lic dung dich, hofe co dia
thuy tinh vho thinh binh chita dung r.hrj'. hofic bo vio dung dich mol
bt tinh thé ehdt tan dbng load dé tao mam tinh thé khoi méao, thi Ty
tife chét tan du trong dung dich qué biio hot sé két tinh,

= Bjnh nghia db tan:
Ba tan ena mot chitl trong mit dung mé 16 nong d6 dung dich bio hoa
bén viing cus char do o nhiét dg va ap sunt nhit dinh.

Nhit vay, ¢6 bao nhidn efch bifu thi nbng da thi eb by nhifu chch bifu
thi diy tan. Thing thuong, ngudi ta chon efeh bidu thy 46 tan bing 55 gam chiit
Lage dutde bao hoh trong 100g dung més, hode 28 ml khi biie hod trong 100mL
dung mdd 4 djfu Kign nhat dinh vé nhidt dd vi dpsubt,

Nhiing chitt ¢a d ton ln hon 10g/100g dung mat, dude gor 1o nhing chat
efé tan: oo i tan i 1-107g/100g dung md la nhing chat kho tan v cd df tan
be hon 107e2/100g dung mai 1d nhiing char thie 8 khdng tan.

Elifing e chit nao b tuyfl dii khing tan,

Barur 8.6 Lo ¢f dy wé db'tan cha midt sd chit wong dung moi nude vie bang
B.T 1A d6 ton eua K1 trong cae dung md khae nhau.

Bang 8.6, D0 tan cla mot 56 chél frong nuoc (g/100g H.0, d 20°C)

Chat Bé tan Chat Bé tan
Glucose zm 0 ] E:as_ﬁ 0,2
Ny o 15&5 ol deees o [ 13107 |
Ther . T a0 ke ] imset
~ Tepd T emd Y | ETE 2% |
- — A T A N L D
s "m'zaﬂ' =PRI
e e P pihesnag [ |
Bang 8.7. B4 tan cia K trong mot 84 dung mai (g/100g dung mai, @ 20°C)
Dung moi i B4 tan
biuie (H.0) . 113,60
Ruou metylic (GH,OH) I T DT .
.ﬁuml:un (CH,COCH,) b e ek Tt 132 |
Nittometyl (CHNOD | u31 |
Nirobenizen (CHMNOY gm0t
Enlacetat GHCOOCHS | haoaer
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1.4.2, Nhitng luc tuong tie khi hoa tan

— C6 ba bién ¢d xay ra khi mit chit hoa tan viio mot chit khic;
n. Cie tiéu phin chit tan tach roi nhiu
b. Mat lugng cac tidu phin dung méi tach vifi nhau dé& danh chd cho cae

tiéu phin chit tan.

e, Cic tléu phiin chit tan viv dung méi hoa hop v nhau tao thaonh mt
pha déng thé (dung dich).

Bang B.8. So sanh nang luong cla cac lagi Hién kSt trong phan 17 va gira cac phén 1

Nang
Lue fién Két Ma hinh Tudng tac lugng Vi du
(kJimal)
Trang phan tu
A Nall
Ian J' LW Callon « Amon A00-4000 |
: '5:3‘ ~ KF .
| e |
Céing hok tr dt’ﬁ"t_*l"il Hat nhan - C2 isg-1100|
n Rl il nhin - Cap e 150-
Cang | ]‘_, i p e
Y, Fe
| S Cac catlon - Electron
| Kim logi & d4' | Khéng dinh 4 751000 |Zn
et Cs
EFGTEI] cac phin to
e |Din tich lon - Eién P
| lon = Lusiing cue (= = |eh hing cake 40-800 | Na {]‘“H
Lutma cyc - Lidng! - . gien toh cac Wng . oy
g 1' IE} L s X i 6-25 —Cl—Ck=1
T | Len ké phan evo cia .
Lién k&l hydro | —dedeeeche |[HO- Blén tich Ling) 10-40 | U_Hil_ﬂ !
_ CUiC
lon - Lutng gus cdm | oy mu Bién tich lon - May e e 3
ima J v phan cuc 315 Fe 0,
Lufing e - Lufng Y Bi&n tich ludng cuwe - 7 e
Lo cam ung A IMay e phan cue .?‘HJ H{Iﬂn
Khuéch tin sl |Cécmay-e phan cvo | 00840 | F-F--F—F

—_—
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Viay, mot qua trinh hed tan o6 4y ra hay khing sé phy thufe vao d§
manh tuong 461 can edc lue lign k&t gilia cic phan tu chil tan - chit tan, dung
mid - dung méi va chit tan - dung moi.

Khi hiét duge cic e lign k&, ching ta cb thé dy doin nhing chiit tan
nfo s& hod tan trong dung moi ndo.

- Kifn thite vf e&u tao chit chi ra riing, 14l i che hye too ra lign k&t trong
phin t va gitta ede phan 10 d8u 14 tudng tée tinh dién cla cae dién tich
trad ditu. Cae lue tao ra lién két gida che nguyén b trong phin 0
tuong 461 manh, vi d6 14 tudng tde giita cde dién tich 10n (can hot nhan,
dim may slectron, ion duvng hode dm) & nhitng khodng cdch nhé (ed
nguyén tu). Neude lai, eae e tao ra lign két mida che phin o 1 tuong
déi yéu, vi cae dign tich nhd (eda cic ludng cige) nim ¢ khoang cach lan
(ed phin tu).
Bang 8.8 dun ra sy so sanh ning luong eae loan lién két trong phin
(hién két hod hoe thue thud va che loai lién két gita cae phin 0 (én két Van
der Waals, lién két hydra).
- Can chi ¥ trong s dung bang 8.8:
+ Theo dinh luit Coulomb, lue hat (F) giide cac dién tich tra: dau ty 1é
teyge ndp v didm tich ehe oo (g%, q) va ty 18 nghich vi binh phuong
khoang cach gida chang (d);

F' o= 2.9 (8-8)

Néng lugng (E) 14 lue nhiin khoang cach (F = d), do 46 niang lugng hit Ly
e truc li-ﬂl;p wdl ede dign tich va I:fr & nghich vdi khoang cheh gida chang:

Q"
E ~ =2— (8-
d
Trong ciiu tao chiit, thufit ngdt vé cac lom lue lién két va theo d6 1A ning
luging lign két, duge si dung dé chi r6 ding lue tudng tie gilta cae tiéu phin,
+ Lién két jon thé hign cd hal kidu lidn két trong phin ti va lién két
gida efe phin (o
4 Cae thanh phiin cin lue Van der Waals ké ra trong bang cdn duge hidu
theo nghia réng, gom lue lién két pidia cac ludng cue: vinh et - vinh
cttu, vinh edu - eam ng, khuéch tin - khuéch tin hode giita ion - vinh
gifu, ton - cam img; lén két hydro (xem tudng tu nha lue pida cae
ludng cue vinh el - vinh etdu hofic ion - vinh etfu) vi ké ¢a lue lién két
gida cac jon.



Lute lién két ion - lidng cite eb val trd chu yéu trong qua trinh hod tan cac
hip chit 1on trong nude. Lue nay 16n hon lue hit gitia cie ion nén b thé phi
vl cau trde tinh thé jon cun mué va hoa tan néd. Khi mét ion duge thch ra, eac
phén ta nude bam quanh biing eue trdi difu tao thanh jon hydeat. D6 1 hign
Feegng hydrot hod khi hod tan thinh B.6) (néu dung mdi khae nude goi 1a hién
fuyng solvat hod). Vé che phitn ti ndde bao quanh mél ion khéng e6 eflu tric of
dinh vi thung can tudng tae vai cde phin o nude khie eda ed khil dung mdi
trang dung dich qua cde edu ndi hydro. Tuy nhign, c6 nhitng hop chit hydrat
kha bén, lkhi chat tan tach khéi dung dich, chae phin tlf nude vin nhm trong
tinh thé chflt tan, vi du cac mud hydrat CuS0,.5H,0 ; Na,B,0,.10H,0 ;
MgS0,.TH,0O ; Na. SO, 10H.0 v,

Hinh 8.6. Qu& frinh hoa tan NaCl lraohg nuide va au i thanh
cae fon hydrat Na*® (ag) va Cl (ag)

Lién két hyvdro 1o low hie dac gt lufdng eye - Iddng oue chiu trach nhiém
vé kha ning cua nude hoa tan nhidu hop chit hitu ed phan ta lon chia O, N, F
nhu eic aleol, cic dudng, cac amin, cic chal o6 gan flo vao khung phin

Lite lidn két {on - ligng cue cam @ng ludn trg giip cho hod tan ede hgp
chilt ion (cdc mudl) trong oude hode trong cae dung mbi it phin ede. Loe nay
cling of thé ding giai thich su tap thanh oo phite iodid khi hod tan jod trong
dung dich kah wodid:

L + K'I' — K'l,

Lute lidn it ltong cife - [vdng cide eam ing i lod ﬂ,ﬂ' véu, vi oige cam (ng
xudit hign ludn chi |4 nhilng phin dién tich nho trong tugng tae. Loai hie niy
trd gitp cho hoa tan cae khi nhu oxy, nitd, khi tro trong nude. Cac logi x4ng,
déu hoa... ding pha lofing nude sdn, che dung méi ding hoa tan diu, ma s
nhd cd ché hogt dong caa lye dn két ludng cue - ludng eye eam ing



Lite khudch tan luén xuft hién 6 moi thoi digm, giip cho sy hodt tan cba
mot chit trang mor dung méi. Né trd thinh lde lisn két chinh véu trong hod
tan gida cic chiit khing phin cue vio nhaw. Vi duy, lue niy lim cho ddu mé trd
thimh hén hop déng nhat (dung dich eia eac loni hvdre carbon phie tap).

— Sy hoi tan efe chdn rin, chilt long:

Kinh nghiém pha ch& trong hoa hoe da rit ra quy tde don gidn: gidhg
nhaw thi hoa tan vao nhaw, Nl cach khae theo ban chit ciiu tao, cie chift eung
kidu lue lién k&t gida cae phin ni thi eb thé hod tan vao nhau Bdi vi, néu cac
lge lién két @iftn cac phin G chdt tun - chit tan gidng nhu hode gin nhu lue
lign két gitta cic phan tit dung moi - dung mai thi chiing dé dang thay thé
nhau, "l4n" vio nhau @@ hinh thinh dung dich (bién ¢8 ¢) ma khing cin vuol
qua sy cich bidt cia hing rive nang ludng (dé thue hén bign e o va b nhu da
néu d phin diu dé mue nay).

Nurde hod tan eae mudi, vi lue 118n két jon - ludng cife gita nude vi cac ion
i rat tuong déng vl lue hén k8t manh gitta cac ion trong tinh thé mufi, do dé
ching o6 thé thay thé nhau, Cong chinh eic mudi ¢6 nhung lai khdng tan
trong dung mid hexan (C.H, ), vl lde lién kit jon - ludng cuc eam dng gitia cae
ion vit dung mdi khing phan cuce 14 véu, khéng thé thay thé lye lign két on
trong mudi. Tudng t, diu md khéng ten trong nude vi eac e lén két ludng
cue - ludng ede cam dng gitta nude - ddu md khéng thé thay thé lue lién két
hydro giita cie phiin td nude, Tuy nhién, dag md lai hoa tan trong hexan vi liye
khuéch tan trong chit nay thay thé tét cho hie khuéch tan trong chat kia.

Trong cae dung mdi khic nhau, di hod tan cln ede chit cong pho thude
vio lue lién két gitia nhiing phin cia phin td chit tan v dung moi Vi du,
xét di tan cua mit day aleol trong hai dung méi 1a nude via hexan. Hai dung
méi nay ¢o df phin ofe khic xa nhau (momen ludng ege W, = 1,84 D vi

Mgy = 0). Chét tan la nhimg aleol chita mdt nhém hydroxyl (-OH) lign ket voi
chudi hydrocarbon, cing thie chung CH (CH,), OH, 6 n =0 dén 5 (bang 8.9),

Chi ¥ trde tién 1 chudi hydrocarbon tra 1én dai hoo thi d§ hod tan cun
aleol trong nude giam. Ching o hidu didu nay khi nhin cae phin t aleol bao
pim hni phan: nhém -OH phén cye vi chudi hydrocarbon khing phiin e,
Nhom ~OH tgo lue litn két hydro manh vai nude vi tao lye lién két yéu (ludng
oute - litdng cue cam ing) vai hexan, Khi chét tan la vhe aleol nho (1 dén 3 C),
nhém ~OH b mét phan tuong dai lon can phén ti thi cae phin tl chit tan
tuong tac vii nhau bing lye lidn két hydre, gidng nhu giita cic phin 4 dung
mai (mude), Vi vay, khi trén lan; lién két hydro manh trong chiit tan va trong
dung mdi d6i chd lin nhau thinh Lién két hydro mank gitia chat tan - dung
min. Két qua 1a cac alcol nha hod tan vi han vao nude. Khi chudi hydrocarbon
khéng phéin ¢ue dai hon (4 dén 6 ), nhém —~OH chi con la mdt phiin nhé cia
phiin ti, Iye ién két hydro gida eie phin i aleol khi dé khong con du kha
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ning phan r# gie lifn két hydro maoh trong nude 8 chen lin, lin vao dung

méi (nude). Vi nhu da thiy & bang 8.9, dd hoa tan treng nude gidm i aleol 3 C
dén 6 C.

Bang 8.9. B5 hoa tan cla diy alcol ong nidc va trong hexan

Aleol Trong nude ¢ 20'C | Trong ;axan&z'u'c
| |mol00g H,O) imoli10og C.H )

c:H OH (mathanol) ' " Fl G2

EH r::H C)Higﬂmnnl} s St et e oty i

CH, r:H ACH,OH (ropanol | . B
JR'.'-H,EH;.EH;.EH_.{}H butanal) P ST R
-':.'H;GHJ::H CH, CH;GHipH;'L_t;:m[j B N T
ﬂHiﬂH,l.'lH GH CHL.CHOH llhﬂmnni]- T _ﬂﬂﬂ-ﬁ-ﬂ : I

Tinh the s& ngude lai, néu dung mai 1 hexan. O day, lue tuong tie co bin
gitin chit tan - dung méi la cae lye khuéch tan. Lie tudng tac yéu gitta nhém
~0OH eta methano! (CH,OH) va hexan khing theé thay the cho hic tudng tac
manh gitta che phin 0 CHOH, vi thé dd tan cis methanol trong hexan la
tuong déi nho. Trong nhifng aleol 1dn hon, che lue khuéch tan ted nén quan
trong hon, ching ed thé thay the cho cie lue khugch tan trong hexan, do do cic
aleol tif 2 C wa di da hos tan vé han trong dung moi nAy.

— B tdp van dung:

+ Dung méi nao hodt tan nhiéu hdn dé véi mat chét tan da cho? Vi sao?

a NaCl trong methanol (CH,OH) hay trong propancl (CH,OHCH,OH)?

b. Ethylenglyeol (HOCH.CH.OH) tremg nude hay trong hexan
(CH,CH,CH,CH,CH,CH,)?

o Diethyl ether (CH,CH.OCH.CH,) trong ethanol (CH,CH,OH) hay
trong nitde”

+ Ch#t tan nao hoa tan nhidu hon viio mét dung méi da cho? Vi sao?

d. 1.4-butandiol (HOCH.CH,CH.CH,0H)} hay butanol (CH,CH,CH.CH OH)
trong nude?

&, Chaloraform (CHCL,) hay carbon tetraclorid (CCL) trong nuae?
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Giai:
. Methanol. NaCl 1a hop chiit 1on. Né hoa tan trong dung méi nhd lue
lidn két ion - ludng ¢ue. Ludng cuve trong methanol manh hon do chud
hvdrocarbon ngfin hon so voi propanol.

b. Nude, Ethylen glyeol oo hai nhim —OH nién cie phin ti pua nd tuing
the v nhau qua lign k&t hydro manh;, giong nhu li#n két hydro trong nutde
Vv, né tan nhidu trong nude hon 1A trong hexan vi trong hexan chi ton tai e
khuéch tin.

¢. Ethanol. Cae phiin v diethyl ether tuong thc voi nhau qua e Lién két
higng cue - lwdng eue vi lue khuéeh tan; ching o6 the tao lién két hydro va
nude vi ethanol Nhung ether s8 tan nhigu hon trong ethanol, vi dung moi ndy
vir tao duge lidn k&t hvdro {ludng eue - ludng cde), vira tao lue kKhuéeh tin vl
thit tan. Vi vay, chang chuyén chi vi 1in viao nhau t6t hon 18 trong nude ehi
o lue 1ién két hydro.

d, 1,4-buradiol tan t&t hon trong nude vi ob thé tao duge nhiéu hon hén
LEt hivdro.

& Chloroform tan nhidu han trong nude vi tao ditde che lde lién két ludng
eie - [ udng ede.

Trong phiin ti caa nhidu hdp chiit hitu ¢o eb cd phitn phiin cue va phan
khéng phiin ¢uc, mad s ndl trdl end phin nio e8 quyét dinh 4o hod tan cua
th#t trong cie dung méi khie nhau.

Che phén td xa phong la miad cun hydroxvd kim loga vl acid béo dai 16
dén 19 earbon, vi dy datel stonent CHL(CH,), COO'Na". DPudi hvdratearbion
khéing phin cuc too lue lign két khudeh tin vdi dilu md nén tan vao diu ma,
trong khi ddu jon phan cye (-000 Na') tan trong mude do lye lidn két ion -
ludng cue vi lign k&t hyvdro. Sy xdo trdn too ra cae hat didu md nhd <o duge
bt quanh Bl cle phin ol g4 phong v dong nude s8 cudn di, lamsgch oie vét
ddu md bim trén dé vat [cation ofs phin (x4 phing dnh huong dén tinh
chiit cua na. Xa phong Li° eing, didn néng chay cao dige s dung lam diu bii
frdn cac ding od. X4 phong Na® thong dung vi hod tan @6t trong hude. Xa
phing K' o6 diém ndng chay I:thp dimg lam tae log xi phimg long. Xh phing
("a** khéng tan trong nude di gidi thieh vi sao khé lam sach 46 vit biing mude
eing (chita nhidéu Ca™) khi su dung x4 phoog thing thuong],

Phiin ti cia ohifu loai thude khing sinh (nhuy gramicidin A,
valinomyein) ¢6 cfiu tao hai 16p, 1dp phiin cue vi 6p khing phin ege. Nhd 46,
thu@e o6 thé suvin qua, ndm lai hotic hoa tan trong mitng L& bdo cin vi khuin
giiy bénh, tao ra nhing kénh vin chiivén ngude aie lon, oin bang lon trong vi
nigodi té bho bi phia huy, vi theé lam vi khaan chét
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[Su thigu hidu biét guy tde hod tan gida cic chit cling gop phitn vio su
liy lan eva ALDS. Ngum ta sit dung cac chit béi tron 12n bao cao su hofie e
mang ngan vii muc dich giam ma sit v gidl cho bao hofic ming khéng bi rich.
Thue ra, edc chilt béi trdn (la diu, kem xon) khdng phian cue e6 thé hoa tan
trong cao su cing 14 nhitng chilt khéng phan cue, Ngay ti phiat bi tran diu
tién dii tao thinh cic 10 thing trén coo su md mit thuing khing thé nhin
thity, nhung cae 16 dé o6 thé dé cho HIV vi tinh dich di qua. Hiu qua la AIDS
lnn truyén hoat 6 thai ngoil § mudn|,

— Su hod tan cae khi:

Cae khi co didm soi thap vi lue tuong tie gitta cac phin tl nho. Mat khae,
¢ie khi déw hod tan rit it trong nude vdi etng 19 do: I libn két giga cie phin
tit ¢chift tan (khi) - dung méi (nude) rilt yéu, Thye t# ¢6 méi tudng quan gida
nhiét db sdi cua khi va di tan caa né trong nude (bang 8.10).

Luye tuong tie trong khi nho d8n mite cho phép ching ta khi du dodn df
tan eia khi trong dung mbi thi ehi cin xét cae lue lign két chit tan - dung mi
vl dung mai - dung mai, chit khéng edn xét e gitta chat tan - chit tan.

Bang 8.10. Tirang guan gifa nhiél &6 s6i va dd tan cia mdi 55 Khi frong made

Khi B4 tan (M) (g 25°C va 1 atm) Nhigt da sai ("C)
Hea J 4.2 10" -271.8
N, T e mse
o | e T ee
o. | amrwer | ie2e
N i S 18

Mit ludng nhé khi O, hoa tan trong nude (0,64 mL 0,/100 ml H.0 & 1
atm v 25'C) 1 rAt thigt véu cho su sdng cua ci vi cic ding vit thuy sinh
lkhae. O mét vad truddng hap, d6 tan eia khi edove lon, nhung thue ra la do eo
phiin (ng cia khi vdi dung méi hodc vii mt thanh phin khae o6 mat trong
méi trudng. Vi du, CO, ¢6 48 tan trong nude 1dn (~ 81 mL CO/100 mL H,001
atm va 26°C) vi thn tal phin dnu lam ting 46 hoa tan:

COo,(k) + HO{) = H'(aq) + HCO, (aq)

Heode nhy O, hoi tan trong mau nhiéu hen & trong nude, vi O trong mau
o6 lign két véi cdc phin t hemogiobin trong té bao hong chu.
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+ Tom tat vé dé tan: dung dich 1a nhilng hin hop dang thé chita chit
tan hod tan trong mot dung moi nhd tie dung ctia cac lue phin i DO tan cua
mot chat I ldong té da chit do ¢6 thé hod tan trong mit ugng dung méi xac
dink, duge ieu thi bang cie loal nong @6 cho dung dich dat trang thai bio hod
d didu kién nhit djinh. Cac loni hue phiin tit trong dung dich 14 tuong dong
(gifing) wii cde Joai lue phiin ti trong mbi chiit nguyén chilt trudge lic hoa tan.
Néu lye phin tit trong dung moi va trong chit tan gong nhau, sy bolt tan ludn
xay ra Lue jon - ludng eue du khi nang dé hod tan cae hop chit ion vao mide.
Mii ion teng nude duse bao quonh béi 16p 6 hydrat (vo tao thianh bdi cfie
phiin ti nude hat eie lon bang cie teal diu). PO tan ean cfic phiin t1d hitu co
trong nude phu thude vio guy md tia phiin philn eye vit philn khdng phén cye.
Ciae xa phang, mit &8 thude kbang sinh hoat d6ng theo eo ché tae dung ela hai
di phin eur trong phin G egs ching. D9 tan ety cde khi trong nude 18t nho vi
lie 1ién két gitia che phin (0 chit tan - dung mai rit yéu [nhung nhd sing, cae
khi hod tan vé han vao nhau, Ching cing hoft tan trong chit rin nhi chifm
gitt nhiitng phin khong gian trong tinh thé qua cac hge lida két].

Khi viin dung quy tae twang dbng "gidng nhau thi hed tan vao nhau” cho
dd tun, ta chn xem xét diy di che tuong tie vé hod hoe, dién va cfiu trie phin
it gittn chit tan v dung mi).

1.4.83. Anh hudng eda nhiét di va dp sudl dén di tan, Dinh tudt phdan ba.
Dinh lugt Henry
Biéng lue cun qui trinh hoa tan 18 ning lugng ty do Gibbs:
Afy, = AHy — TAB, (810

O day, AH,, la bién thién Enthalpy vt A8, 14 bién thién Entropy cia qué
trinth hod tan ma héw thie cas ching duge viet:
AHy, = AH 4 AP len i wilinm (8-11)
A8y, = V4B, * Atk mitverh {8-12)
A8, bién thién Entropy chuyin pha cua chit tan,
ASy i thua sl iln thidn Entropy hydrat hoi hofie solvat hod,

Dua vao ehe phudng trinh nhiét dbng hod trén, ta cb thé xét sy thay d6i
dé tan enin cac chat theo nhiét 46 va ap sudt.

Mt khae, efin luu § 0 nhitng dung dich bio hod ton tni che cin bing:

+ Gida ehfit tun du thite v chilt tan i 3 trong dung dich biao hod tw
nhigt dé nhat dinh:

Chdt tan — Chitt tan {8-13)
{dir thira r.Lk) (trong dung dich bio hoi)
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+ 'Gidn nhiét hok tan cin hip thu va sy tao thanh dung dich:

Chittan + Dung moi + Nhist === Dung dich {8-14)
{bio hoi)

+ (ida nhigt hod tan tod ra va sy tao thanh dung dich:

Chittan + Dungmdéi === Dung dich + Nhi& 15-15)
(b0 hod)
Dua vio nhiing phudng trinh trén diy, ta ¢6 thé xem xét dé tan phu
thube cde didu kign eho nhing truéng hap cu thé.

— P tan cua ehat ran trong chat ling thé R/ L):

+ Vi AH, thuong lon. diac biét 14 & ede hap chal jon o6 nang litdng mang
ludi tinh the (AH,) rit lén, ning ludgng gidi phéng do hydeat hodl (hogc
solvat hed) khing di biv ddp, nén AH), > 0 Khi tang nhét do, theo
phudng trinh (8-14), cin bang chuyén dich sang phai, Thie ¢ dung la
da sd eae chdt ran co do tan ting theo nhoer di (hinh 8.7, Ditu niy
eing dé ding thiy duge qua bigén thign ning hegng tu da Gibbes {AG,):
theo phudng trinh (8-11). A8, >> 0 (vi chit rin tinl thé ed bede oy Pl
eso chuyén thinh chat tan hon dgn trong dung dich), trang khi B arl
i sty = O mbmg khong dang k& (vi trat oy do hydrat hod hoae solvar
dun lai thdp va khéng 6n dinh), nén A8, = 0 (ludn luén). Néu ting
nhigt dd (T), 86 hang (-T.AS, ) cing fim hon vi vigh qua A, = 0, din
dén AGy, chng Am hon, 46 tan cta chilt rin vi the clng lan.

+ Ngue lai, & phing chit rin khie od nang lugng hydreat hod (hode
solvat hoft) giai phong 1o, A s e == 0, va néu ning luong
mang ludi (AH, ) cua chit tan lor nho, thi AH,, < (1, qua trinh hod tan
phat nhiét. Thes phuong trinh (8-158), khi ting nhiét 44, can bang bi
diy lai sang trai, nghin 18 Jd tan et ehdl gicom khi tang nhige o Vi
du, difu nay xay ra khi hod tan vio nude cde ehfit kidm, Na.SO,,
Ce (80,5, nhifu musi eta lithi, mugnesi, nhom, .. Ta cing tim thiy
tuong gquan nghich niy gida di ton va nhaée do (1): vi qua trioh hydrat
hodi (hode solvat hod) manh mé 680 A5 e wian =< 0, diin dén &S,
< (), Néu ting T, sd hang -TAS, ) cang duong hdan vi vugt qua AH,,
< (0, din dén AG,, chng dudng hdn, qua trinh hoa tan bj dity 101, dip tan
vi thé miam xudng.
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Hinh 8.7, Sy phy thude gida d4 hod tan cus mdt m’muﬁ! fromg nuac vao mhigl &g

Trén hinh 87, nhing duong cong d6 tan nao hudng manh l&n trén thi
chitng té khi ting nhigt dd, db tan ctaeae chat nay ting lén manh, DS tan cua
NuCl bign dii it theo nhist 46, nén dubng cong dé tan cda nd ghn nhy ndm
ngang. Piudng cong 46 tan can CaCl, v Na,80, bi gay tal cic cue dai la do
tudng ing vik 46 tan cla eie dang tinh thé mudi khan va mudi hydrat tai cae
nhiét dé Vi du. dd tan cun Na SO, 10H.0 dudi 32°C ting nhanh theo nhiét dd,
vi qua trinh hod tan hifp thu nhige. & nhigt 4§ cao han 32°C, phy rin ndm clin
bing v dung dich bao hod 1d mudi khan Na SO, mi sy hoa tan né 1 qua
trinh tod nhigt, nén di ten giam khi nhigt df ting,

Diyn vie dudng cong 46 tan ngudi ta b thé tink ch& cie chiit rin bing
cheh k&1, tinh lai, Cu the 14: tao ra nhitng dung dich bao hoft 8 nhidt dd cac
chita nhitng ltong mudi dn, obi sau d6 thm lanh 48 ed ede dung dich qua bao
hod ¢ nhiét dd thip. Khi d6 mot lugng mudi “du” tinh khiét <& ket tinh. con 1
tap chi khﬁng dat dutge ning d6 bag hoi van nam lat trong dung dich. D& cb
mudi that tinh khidt, ngudi t két tink la vad o nhu vay. Cac mudi o & tan
bién dai nhidu theo nhidt d6 déu cb thi Linh ché bing efch da,

[B6 tan cua mot chit thuong Ién nhil trong dung mbi nguyén chit va
thuiing giim xudng trong dung dich di c6 mat cac ehit khae. Vi du, 20°C, di
tan cua Cl, trong nude tinh khidt 1a 3 LC]VLOH,O), nhung trong nuife di bio
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hoa NaCl 1a 0.3 LICI)/L (dung dich Nat!] bio hoi). Viy, dé tan di gidm 10
lin. Nguyén nhin 1 do lue fon ena dung dich Idn d& lam siam df tan cua che
chit].

Khi hoi tan chiit rin trong chat long, thé tich cta hé bién déi khéng
dimg ké. Vi vy, do tan coa cde chit rin thue t& khéng phu thude vao ip suiit

— B tan coa chiit long trong chiit long (he LiL)-

+ Mét 6 chiiv long tan khéng gi1di han vao nhau, nhu cic alesl phin
nho trong nude. Nguyén nhian do ob s tuang ddng vé luce lign k&t trong
chat tan, dung moi viv dung dich.

+ Mot s6 chit long khae dude coi 18 thue t8 khing teén 1in vii nhay, vi
cic e lign k&t trong ching khie xa nhaw, vi du nuée - diu hoa, nude -
benzen, nitde - thuy ngan.

+ Nhiéu chat long khae chi hoi tan mit phdn vio nhau, ohu ether ethylic!
mugk (khi lie other vii nude ro1 dé phin lap thi lop trén i dung dich bao
hiod etia nudde trong ether. com ldp dudi 1a ether bito hod trong nuse).

Trong hau hét cac truong hop, khi hai chdt 1ong hod tan giéi han v
nhau, néu tang nhidgt 4 thi 46 tan trong nhau cun ching ting cho dén kh dat
dutge nhiét 4 ma & 96 hai chit long tan vao nhau theo bit ky v 18 noe. Nhiet
i, md taido hat chdt long tan vd han vao nhat got Io nhiit d6 odi han. Vidy,
dudi 66,4°C phenol chi tan mbdt phan trong nude va nude ton mit phiin trong
phenol, Nhung bt dau i 86,4°C thi phenol vi nude tan khing gidi han vao
nhau, Nhigt d6 66,4"C 14 nhiét 4 tdi han etda hé phenol - nuwde, Tuong tuy, ki
anilin - nude cb nhiét dé 18 han 14 167°C.

D) tan ciia chit léng tang theo nhigt dd oiing duge giai thich tuong tu
nhu 4 tridng hop 46 tan cia hé R/IL. Tuy nhifn, AH, et chift tan 1dng nho (it
duemng? v AHL i mse aionn LHUENE &m nhidu hon nén AH;, thudng <0, trong khi
A8, thudng > 0, theo d6 AG;, Am nhigu hoy khi nhigt di rang. Tai nhist 40 161
han, A6, =< 0, di tan coa hé LIL vi the ted nén vo hin.

Cing nhy hé R/L, 2u hod tan vao nhau gitg ¢ic chit long it phy thude
vito Ap suit. D4 tan eda ching chi tang Jén ro rét 6 ap sufit hang nghin
atmotphe.

- Dinh lujt phin bi:

N&u mit chidt X o kha ning tan trong hat dung méi khéng trén lan L, vi
L, thi X s& duge phin b8 viio ¢d hai dung mir dé sao cho ty 1€ ¢ac ning df ¢ua
ni trong hai dung mai 13 mot hing &8 0 nhiét 46 khong déi va khéng phy thuse
vio hudng chung cia chatl hod tan X. Biéu thue cua dinh lufit;
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Cx,
e L = (8-16)
Cy, L

/L, & néng d6 ehiit X trong dung méi L,.
Cy/Liy 1 nomg dd ehdt X trong dung més L.
F goi & hé s6 phin bd, mit hang 50 ¢ nhiét 44 nhit dinh.
Vi du, iod ¢d thé tan trong ca hai dung mdi khing tein Lin 1 chloroform
(HCCOL,) vi nude véi hé 56 phian b,
C

b, i

Hé 50 nay khing phu thude vae Iudng chune can iod hoa tan, nghia L4 da
liteing ind ban diu rong nude (hode trong chloroform) 14 bao nhidu, nhung say
khi lGe hai dung méi vé nhau va saw 46 dé vén cho chdng tach thanh hai lop,
thi ning dé I, trong chloroform luén luén la 130 lan ldn han so vdi ndng df cia
no trong nuwde, Nha vy, nha chloroform ngudi ta ¢d thé chidt (tach ra) khos
nide hau hiétiod hoa tan trong dé, néu qus trinh chiét duge lap lai nhigu 1in.

Tuv theo hé s6 phan bi ctua chit tan trong hé hai chit long khing trdn
i ma ngudi to chon dung méi chiét cho thich hop, Nhitng dung méi thuong
diing trong qua trinh chiét b diu hod, x4ng, benzen, carbon disulfid (CS5)),
aceton, corbon tetraclomd (CCL), rugu ethybe, rudu methylic, chloroform,.
Snu khi chiét, cac dung méi duve thu hdn dé tad sd dung.

- B tan cia cde chdt khi trong chadt lang (Hé K1 L):

¢ ViAH, = 0 (chit tan la khi nén khéng oin tidy tén nang lugng 4@ tach
chic tidu phin) v AH L (o e o= @ nén AH, <0 (ludn ludn), Viy, sy
hod tan chdt khi trong chat long la gua trinfi toa nhigt, Theo nguyén |9
chuyén dich clin bing Ap dung cho phudng trinh (8-15) thi dé tan cia
chit khi dée gicm khi mhiét do tang va ngtige loi [ndu dé ede nude lanh
d chi fim g2 thiy cac bot khi bam vao thanh bén trong cde, do i do
khéng khi tan trong nude lanh thoat ra khi nhigt dé tang. Pun séi
nude, tofin bo khing khi df tan trong nude duge giai phong]. Ta eling
di ding gidi thich duge guy ludit dd tan eia khi mét cach bin chit hon
qus nang lugng it do Gibbss AH, ¢85 ring bing 0, chi AH, i g aiv
< (0 nhung khong lan (vE& gia tr] tuyét d61) do cae hie hén két chit tan -
dung méi déu yéu, din dén AH, < 0 nhung cing khing dang ké. Mat
khde. A8y, << 0 (ludn ludn) vi AS, vl AH | 4o thase silear 80 @M (chat khi
hén dén tan trong dung dich s& trd nén trit tu hon nhigu), Dusd cac gia
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tri miy cun AH), v AS,, vaio phuong trinh (8-10), ta nhin thiy AG,, chi
< 0 khi nhiét dé T nho, va T eang nhdé AG,, eling &m hon, nghia 13 4§
tan eia khi trone chit long ty 18 nghich vai nhigt 48, [Ca vad khi (vi du
ehe khi tro) khi hoa tan trong dung méi hitu co lai kém theo hip thu
nhiét, nghis s dd tan eus chung tang khi nhiét 4o tang. Su bat thuong
nay gily ra do nhitng hiéu ing dac bigt (khéng néu ra d diy) lam cho
ARy, vifa dua > 0, nén khi T ting, AG, trd nén dm hon, dé tan cun khi vi
thé ldn hon).

-~ Bhnh lujt Henry (180:3);

Gid thigt trong b pitting - xilanh (dat thang ding vdi pittdng ndm phia
trén) chia dung dich bio hoa mét chit khi trong mit dung méi long o nhiét dé
xéic dinh. Trén mat dung dich bdo hoa li chét khi dé o 4p sufit P. Trong hé kin
nhu thé s@ thiét lhip mdt oin bang, nghia 1a &0 phin ¢ khi di vao dung dich w4
tach khoi dung dich trong mit dan v thol gian bing nhoau:

Khi + Dungmdi = Dung dich (8-17)

Niu dily pittdng dé nén khi; thé tich khi giam, dp sudl cos nod trén mit
dung dich ting 1&n. Theo nguvén 1¥ chuyén dich céin bing ciua Le Chatelier,
ean béng (8-17) 8 chuyén sang phii dé gidm ap suit, nghia 14 khi hoi tan
nhifu hon vao dung dich. Mat cin bang mdl duge thidt p vdi dd tan ean khi
lén hon. Tit d6, Henry dii phit bidu dinh lugt:

DG tan cua mat khi (S,) (v IF thudn v ap sudt riéng phan cua nd (P
trEn mat dung diel:

8, = kuxP, (6-18)

O dav, k, 14 hang a6 Henry riéng cho moi cip khi - dung mdi d nhiét d5
xic dinh. Néu db tan 5, tinh theo ndng 46 mol/l: v& P, theo atm thi thi
nguyén ¢ia k, 12 mol/L.atm,

Chn luu ¥ mit hé qua guan trong coa dink ludt Henry. Gid thiét o
T = const, itng vdi ip sudt P, ¢6 thé tich V, ctia khi hod tan trong mat thé tich
xhe dinh eda dung mai, tuong (meg vii 56 mol khi hod tan la n, = PF,V/RT. Khi
tang ip suit lenon lan, gin st ap suft dat P, va the tich khi hoa tan 1 V., thi
a0 mol khi hoi tan bang n, = P,VJ/RT. Thee dinh luit Henry, dp suat khi tang
n lin, néng dd theo khéi lugng eda khi (hay 86 mol khi hoa tan) efing phai tang
n lin. T dd ta cb thé vidt eic bifu thie sau:

ny = mxen; = PEYJYRT = nx(P,)V,/RT)
= PV, = nPV;
vi P.=n P, nén ¥, = ¥,
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Mhu viy, thé tich khi hoa tan sau khi thog fip suit lénn 1dm vin 1a V,,
gitng nhu trude khi téng apsufit, HE gua la, the tich cda chdt hhi tan trong
mit the tich xae dinh cta chdt long @ nhigt da khong oo khong phu thuse vap
dp sual rieng phan cia nd. Chinh vi vay, nguii ta thuong bifu thi df thn edu
chit khi bang sé mL khi trong 100 mL dung mdi, chit khong ding =& gam khi
trong 100z dung mdi nhu théng 18 dai véi chit rdn va chilt long.

Bang 8.11 ghi dé tan cin mit i chiit khi trong nude a 0°C vie 20°C.

Bang 8.11, B¢ tan (mL/100 mL H,0) cda cae khi @ 0C, 20°C va& 4p sudl 1 atm

B6 tan ) B4 tan
Cht khi Chilt khi -
00 0O-20°C o o0c i 20'c
Hydro 216 1.8 Carbon dioxyd 361 240
Oy 4,90 3.1 Clor 451 238
Nita 2.5 1.5 Matan { 5.5 a3

— Bai thp van dung: Trong mot nhi may sin xuit db uing co gas, ngudi ta
nap CO, vao cic phal nude ngot dudi ap suft ridgng phin cus khi €O,
hang datm. Tinh 46 tan caa CO, trong didu kién nay, bigt hang 86 Henry
cua CO, trong nude ¢ 25°C 1 ky; = 3,10° mol/L astm.

Giai:
Ap dung phuang trinh (8-18) vai Py, =4 atm vi ky 48 cho, ta ¢6:
Si‘“; = (§x 10° molfl:ntm) = 4 atm = 0,1 mol/L.

2, CAC TINH CHAT CUA DUNG DICH CHUA CHAT TAN KHONG D1EN
LY VA KHONG BAY HOI

2.1. D& ha ap suit hdi oha dung dich. Dinh luit Raocult 1

~ Thufe nghiém chi ra ring, 0 cang nhiét 46, dung dich chita chit tan khing
bay hai v kKhing dién ly o6 ap sudt hai luén luén nho hon ap sudt hdi cua
dung mér nguyén chit. Cin dude hidu, ap sudl hoi teén mat dung méi
nguyén chilt hode trdén mat dung dieh d&u do cae phin td dung méi g
trang thii hoi tno ra. O'efip dé phitn 6, nguvén nhin s ha thip ap sudt
hai eta dung dich duge minh hoa & hinh 8.8,
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o
Hinh 8.8. Anh hudng cda chél tan dén ap sudt hol cia dung dich
A - Can bang dugc thiét 18p gitta dung mdi pguybe chdt (o) vé 8p sudl hal cla nd

khi 26 phén 1 bay hoi béng 53 phan i ngung dang trong mat do v thoi gisn.
B - Khi co mat chat tan | o) khing bay hai bé mat bay hol cia dung mdi trén dung
dich thi mho Jai. 56 phin K bay hal edng nhy naung dong it hen frong moe don v
thot gian. Trang thai cdn bang Ldng == Hol cia dung dich xdy ra d dp sudt ho)
thidp hon so vt dung madf nguydn chat.

~ V& tueng quan dinh lugng, Raoult phat bidu dinh luat 1

Ap suft hai cas dung mdi trén dung dich bng ning d6 phin mol cia
dung mbi trong dung dieh (lubn lufin < 1) nhin ya ap sufit hon cua dung mon
nguyén chitt, Bigu thite coa dinh ludt duge vide;

P-Ill] = I:{llm ) P-:]I]:u {E'I]'HJ

O day, P, b dp suat het (bao hoa) cun dung mal trén dung dich.

P i dp sulit hai (bao hod) eta dung méi nguyén chiit,

im
Xy I ndng d6 phin mol eds dung mé trong dung dich.

VIX, +X, =1(&, lhnong ﬂﬁ& phin mol tan chit r.m:l,}. nén ef thé bidn
disy ',uh:mm; trinh (8-19) thinh mé§t =8 phudng trinh hé qua:

Plill = 1-1 - :':-cl:' " P:JI"-, fﬂ-..?.ﬂ}

ﬁj“ - P::m i P|h| = x\u 3 :;", 'I.E‘El:i

i.-\J||e = PI“ A E (8-22)
P Pl

Vi AP o di ha p sudt hol oia dung dich,
—= i do ha twang dd 4p sufit hdi cus dung dich so vl ap suAt ho cua

it

dung mé nguvén chit.
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~ Bii tip van dung 1 Tinh dd ha dp suat hoi AP caa dung dich 10mL

glyceral (C,H.0y) hod tan trong 500mL nude @ 50°C. Tai nhift dj nay, ap
sufil hoi biio hod cia nude nguyeén chil 1a 92,5 mmHg va khoi lugng riéng
enin no 1 0,988 g/mL; khé lugng réng cun glyeerol i 1,26 g/mL.

Giai:
S8 mol glyceral = 10 mL 126¢ * . A 0,137 maol
Iml. 92,09
Bimal Hi0 = ‘BoBimLx ocol. MO0 o mol
Iml. I8,02¢
X Y137 mol = 000498

ek Rl yepuli

0037mol + 27 4mol
Tinh AP theo phudng trinh (8-21):
'ﬁP = R||:luhm.|lllil = P:Jr'mll-J;l]J 5 n'nﬂdgs . 52'5 D]]IIHE i n"-lﬁl mmHg

(AP nho 1 hop 19 vi ndng do phin mol can chit tan rat bé).

B tip vin dung 2; Tinh d6 bn ap suit hai eda dung dich khi hod tan
2,008 aspirin (M = 150,16 g/mol) trong 50g methanol (CH,OH = 32) d
21.2'C. Methanol nguvén chat d nhaét dé nay ob ap suit hoi bio hoa la
101 mmHg.

Gidi:
= xl'll--llilrllli - P:Jlm'tnlr,mum-!:
_ 00g
180,16 g/mol
= = 101 H
2,00 g = 50.0¢g PR
180,06 ¢/mal 32,0 g/mol

= 0,713 mmHg

2.2. DO tang nhiét d6 s6i eda dung dich, Dinh luit Raoult 2

~ Mt chat ling bat ky sé soi & nhidt dd ma dp sudt koi hido hoa ctia né bing
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ap sadt bén ngodd (lGe ndy cd khai chit long s& bie hai, khong riéng trén
bé mat). Vi dung dich (chin chat tan khiing bay hdi) 6 ap suit hoi bao
hod ludn ludn nhd hoan Ap sudt hoi bio hod cha dung mdi nguyén chit,
nén o nhigt 36 ma dung mél nguyén chit 561 thi dung dich chun s Trén
gian do pha ¢ hinh 8.9 cho thiy, diugng cong ap sullt hai eda dung dijch
nam dudi dudng cong Ap sudt hdi etn dung méi nguyvén chét nén dung



dich &8 sé 0 nhidt db eao bon. Dung dich cang dae, dd ha 4p sudit hdi AP
cang ldn, nhiét dé sé cang coo.
Cli bémg

dung dich « nunie da Niste tinh klvigt
Cin bing X el
\.\! ke T - e 4 \[\ Dung dich
\

T 3 s ~ _?L_ P
| ] 4 ‘}'. H |'\F
T 1 8 1 By
g I'isd i
= I | 1
g 1 ]
= 1 :
= ¥ i
bl ) (] '

ﬂ RAN ' |
488 1+
:ﬂ‘li. v : 'M' :
e S |
v Do c 0oty
NHIET BO ()

Hinh 8.9. Nhiét da dong dac va nhigt da 561 cde dung moi tink khiél {nure)
vé cla dung dich {glan &8 khdng theo 17 1)

- Binh luit Baoult 2 thidt lap quan hé dinh ludng gita nong 46 va dé ting
nhiét dg pdi cua dung dich qun phudog trinh:
My = Ky ¥ 'm (8-2i4)
(3 dity, Aty = 1w = 1 g0t 16 d6 tang nhiét df sdi ena dung dich
v 1 14 nhigt 4 bit ddu et cao dimg dich.
L) e 1 mhigt df 281 cdn dung mél nguyén chit.

m la nong dd molan cua chit tan trong dung djch.
K. 1t hing s8 s6i cin dung mai, Vi khi m = 1 thi A, = K. nén
ngud tn eon gol 1 1 di thng nhiét do s6i molan.

Bang 8.12 cho biét nhiét d6 s6i va Kz déi val mit 56 dung méi,

Vi nutde ¢6 K, nho nén sy bign dor nhiét 46 s6i cua cde dung dich ede chit
trong dung mdi nude pit it Viduy, hod tan 1 mol ghieose (180g) vao 1 kg nude,
hode 0.6 mol NaCl (29,2 g, day 14 chit dign ly manh nén tudng dudng vai 1 mol
tiéu phan hod tan) vie 1 kg nude, thi nhidt dd 81 eda eic dung dich nay 1a
100,512"C thiuy vi 100,00°C [tinh thes phuong trinh (B-28)].
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Bing 8.12. Nhigi @0 561, nhidt d6 déng ddc, héng sd soi (Ky) vd hidng 56 dong dac (K,
cia mt 50 dung mai d 1 atm (Ks, K, khong phu thude vao bdn cht cia chil fan,
chi phu thude vao ban chdl cla dung mdi)

R——— Hm%g]?a&j {“é::m : Hhiﬁ:&?::fngdan F;,m’
Nudic 100,00 0,512 0.00 1,86
Acdacetic | 1180 | 203 e | am0
Ageton 0 | w48 | 240
Berizen @1 | 25 | s2 | s
Coroforn | 6t7 | 63 | 835 | a0
Etylether | 348 202 a3 | 179
tphenal | 1814 | 3se w0 | 1m0

~ Nhidt d6 81 cia dung dich duge tinh 14 nhiét d¢ bie ddu s6i (khi xult
hién bot hai ddu tidn), Qui trinh 561 cia dung dich chita chiit tan khong
bay hdi g8 lam lugng dung méi trong dung dich giim din do bay hai,
ning dd dung dich tang din, do d6 nhidt 46 800 ¢ing ting dan (khie vii
dung méi nguyén chiit co nhidt dé 561 cf dinh). Nhigt 43 s8i coa dung dich
‘2d hang dinh khi dung dich dat trang thii bdio hod, vieling vai sy bay ho
cin dung mon chat tan & két tinh tudng tng. Tuy nhién, ning 4§ dung
dich e nay rat lon, khae nhiéu vdi dung dich lodng, nén phuong trinh
Raoult khong edn tuong thich.

2.3. D6 ha nhiét db dong dac cua dung dich. Dinh ludt Raoult 3

— Trong didu kién thuong, mit chit nguyén chit s& déng dic hode néng
chay @ nhiét di ma tai dd can bing giits pha rdn v pha léng & 1 atm
duge thiét lap. Hinh 8.9 cho thay, nude tinh khiét déng dac tai 0°C & 4p
sufit khi quyén 760 mmHg (1 atm). Tai diém ba ctn nude tinh khidt ty
bay hdi trong chin khong (hé kin); céin bing cta ba pha rin - léng - ha
duge hinh thinh toy dp sudt 4,58 mmHg vi nhigt d5 0,0008'C. Nhidt do
déng dde cian nude 0 diém ba khing tring vai nhiét do déng dic elia nude
o aip suit khi quyén, nhung dang vl ap sult hai riéng phin coa né.

- Do ha nhiét 4§ déng dic (Aty) cua dung dich duge chi ra trén hinh B.9.
Chii ¥ rang, dudng cong cén bang Ran = Léng cua dung djch ndm bén
trii dudng cong cua dung mdi nguyén chit, nghin 1a dung dich luén déng
dfic & nhiét 46 thap hon dung méi nguyén chit. Didu niy cb thé mai thich
bhng nguyén 1§ chuyén dich ciin bing cun Le Chatelier. Clin bing gria
pha rin vii pha 16ng bidu dién theo phudng trinh:
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(Hi0)), == (H,, AHep > 0

Nhu vy, qua trinh chuyén pha tit Rin —+ Léng luén thu nhmt Hod tan
mot lugng chiit nao do vao nude 1ong, dung dich dude tno thanh, ning d.g cac
phin b nude trong pha léng giam xufing, can bang chuyén dich sang phai lam
ting no - tde 1a nude da ndng chay. Hé tui thu nhiét vi edn bing mdi dude thist
lip d nhiét di thap han,

Tu cang e thé hifu nguyén nhén & cfip dd phin ui. Do ede tiéu phin chit
tan ed mit trong dung dich ean trd nén 56 tifu phin dung mbi theh ra hofic di
vian phin ding dac eoa ching giam xufng, déng ning cac phan 6 dung mai vi
theo do 14 ning Iudng cia hée (dung dieh) cao. Vi viy, dé dung méi trong dung
dich ding dac dude, nhi#t d cua dung dich phai hg thip.

~ Dinh luit Raoult 3 cho biét quan hé dinh liong giia néng 46 viv do ha
nhiét 4§ dong dac eian dung dich qua phitdng trinh:

Ay, = K, »nm (8-24)
O dby, At,= Uy itens = Vs @00 10 dé ha nhiét dé dong dac eua dung dich.
VAL T g T nhiGt 46 dfng dac ens dung mbi nguyén chal,
U e 18 nhifit 48 dong dfe cun dung dich.

m i nong 46 molan eaa chit tan trong dung dich.,

K, 14 hiing a0 dong die ola dung méi, cén goi 1a hiing 56 d6 ha
nhiét dé déng dac molan, vi khim = 1 thi At, = K,

Hang 8.12 cho hét nhigt da déng déc va K, d& vii mdt =6 dung mér,
R, H,0) = 1,86 la mét gia trj nho, vi du: 1 mol glucose hogc 0.5 mol NaCl hodc
0,33 mol K,80, hote 10t ea cde dung dich ¢ | mal tifu phan chit tan trong 1
kg nude déu dong dac o -1,86"C (néu xem gan ding hé 56 hoat db bing 1),

- (1 giai dogn ddu chi cd efic phin td dung mdi trong dung dich déng dac
lim niing d8 ehilt tan trong duug dich ting din, nhigt dg dong dac vi thié
thip din (At, thng din), Khi ndng da dung dich dat trang thai bao hod
thi tét ci chat tan v dung mi eting déng diie {nung goi 14 k&t tinh hode
hod ran), nhiét &6 e nay trd nén hiing dinh duge goi 14 nhist di Eutecti,
thanh phan dung dich hic nay la thanh phﬁ_n Eutecti va khii tinh thé ¢6
thinh phan nhu thé 16 khél BEutecti: Tuy nhién, tuong ta nhu db ting
nhigt dd sdi, A6 ha nhiét do déng dic ¢ nhiing dung dich ning 46 lon gin
nong di bao hoa thi phucng trinh Racult khéng ein ap dung ditde nin.
Khai nigm v& didm Butecti v thé it dude dé cip ddr vil cfic dung dich
thing thudng, ma chi duge nghidn edu @ nhifng gian 46 pha ein dung
dich theo nghin ring.
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- Mt 86 viin dung cua dinh lufit Rooult v& d8 tang nhigt 48 =61 va do ha
nhiét do ddng die con dung dich.
+ Bai tap viin dung 1: Trong 4450 g nude o6 chita 1 kg chitt chéng déng
quen thude la glucol etylen (CoHOL) Cho hét nhige di sér va nhigt d§
ding dae coa dung dich nay?

Gidi:
ke €, 1,0, (10" g/ 1k
86 mol C.H,0, = BC M (10 R/ - o i wol CHLD,
62.07g C,H,0, / Imol C,H,0,
mol chit tun 16 Imol C.H;0,

Nong d6 molan = e o :
kg dung mdn 4450g H, O x1kg/10" g

= 3,62mol CHOJkg HO = 362m
Ap dung phuang trinh (8-23) vair K(H,0) = 0512 (bang 8.12):
A, = 0512("C'm)=3.62m = 1,85"C
an = L, ¥ M, = 100'C+ 1,85°%C = 101,85°C
Ap dung phitdng trinh (8-24) vai K (H,00 = 1,86 ("C/m):
Aty = LB6("C/im) x3.62m = §73'C

I'.Jldlll = I::]I||I|||I - M.i = ﬂﬂc - E-?E'E 3 'E.TE“E
(C4 nhigt 4 déng dac thap nén dung dich nay dude sd dung dé ching
dong trong nhidu thiét bi).

+ B téep win dung 2: Dung dich chin 10g sagarose trong 100g nude co
nhiét dd s61 14 100, 149°C. Tinh khdi luong phin tr sacarose?

Griais
Phuong trinh (8-23) e6 thé viét dubi dang khie:
W, /M _ OO0 = W,
At = xm = K, = —i- 1 = =m0 (8-25)
= W, /1000 K M, x W,

Trang dé, M. 14 phin vk lugng eaa chit tan (g/mol).
W, 1a kléi luong (g) chat tan.

W, 1 khéi hidng (g) dung mai.
Riit ra:

1000 W, _ 1000 < 10
JERIR W = alsii w
W, x AL, 100 % (100,149 - 100)

M, = K=x

= 342 g/mnl



+ Bai tap vin dung 3: D6 ha nhigt 46 dong dac cos dung dich 2g 1.3
dimtrobenzen hod tan trong 100g benzen lit 0,6095°C. Tinh khéi luong
phin tw caa 1,3-dinitrobenzen?

Giai:
Phudng trinh (8-24) e thé vit & dang khie
W. /M 1000 % W
Ay = Fyxm = Kyx—2f i o gr o SR g
= % W, /1000 "M, % W, e

O dity, W,, W, v M. cd ¥ nghia tuong ty nhu 6 phuong trinh (8-25) ciia vi
du trén. Vi dung méi cdn dung dich niy 1a benzen nén K, = 5,12 (xem bing
8:12) duge dua via bigu thite tink-

000 W, 1000 % 2

—— = = §1%%x ———— = 188 mal
W, x At LOK) = 0, 60975

M, = K;x
— Trong ky thudt va trong doi song, quy ludt dé ha nhidt di déng dic cua
dung dich o nhien vin dung hitu ich.

+ Tudng tu glyeol etylen (xem bal tip van dung 1 0 teén), glyemal
(C,HO,) cling ¢4 dite tinh dé tan trong nudo vi khong bay hoi nho
hinh thanh nhidu Lién két hydro nén cing 16 ohat chong ding it Cace
loai o Biic cue tu sdn xuit trong ed thé ching mét lugng ldn glyeeral
dé ha thip nhidt 46 déng die cia mau, nhe d6 mau cua ching khong
bi déng diic i nhidt dé thip dudi 0'C.

+ Cho mufl fin vioe thing nude di oo 1h& tao ra mit ngin 2inh han ha
thip nhiét d& xudng thip hon 0°C) hofic rai cacmud NaCl, CaCl, vao
nhitng ndi khéng mudn nude déng bang (CalCl, ¢6 aH,, < 0 nén nhigt
tofh ro khi nd hod tan édn gop phiin ldm tan nude da doéng bang).

2.4. Ap sudt thim thiu. Pinh luiat Van't Hoff

- Su thim thiu:

Théa quy Tubt tang Entropy, e¢ae phiin wi khi khing ngung chuyén ding
vt o6 khuynh huéng to nhign chiém toan b khéng gian chita né. Chuvén déng
iy gol 1a s Riudeh tdn. Hign tudng comg tudng b khi hinh thanh dung dijch:
chiit tan khugch tin vio toan b dung moi dé tae ra mt b dong nhat.

Néu cho 2 dung dich ning 40 khae nhau tigp xie vl nhau (vi dy, trong
mét ofe dyng sin mit dung djeh dutng dim die, th rot odn thin 1Bn nd mot
dung dich dubing loing hon) thi sau mdt thol gian nao d6 (do cac phiin tit chit
tan khudch tan 6 dung dich dim dic sang dung dich loang, va ngude lai, ede
phan ti dung mé khudeh tin (0 dung dich leang, giau nd hon, vao dung dich
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diim die), ndog di o0a ede efiu bl (chAt tan va dung m&i) dude san bing 0 moi
phiin c¢ia he. Khi d6 Entropy cta hé dat duge cue doi v sy khuéch tan nging
lal. Sit khuedich tan ctia chdt tan va dung moi veo nhaw d€ san hing ndng do goi
la sir khulech tan 2 chidy, Sy vide g6 khhe, néu gitn hm dung dich e¢b ndng dé
khac nhau dude ngan cach bing mét mang ban tham - mang cho phép chi eae
phian 1 dung méi qua lni 2 chidu, nhung ¢on eic tiéu phin chat tan thi khong
thé di qua

Sit khudeh tan chi cia dung moi qua-mang ban thdm goi la s thdm
thay, [Mot binh hinh tru bing ddt sét ob nhidu 16 nhi duse tdm dung dich
dong sullat (CuS0,), sau dd6 nhing vao dung dich kali hexacyvanoferat (11)
(K [Fe(CN3]) thi tai ede IS cin binh ed kit tan déng hexacvanoferat (17)
(Cu,[Fe(CN)1); mang cellophnn: cic mang té bao; cie vach ngdn gida cac od
quan trong ed thé ding vat, thue vat déu la nhitng méng of tinh ban tham).

- Ap sufit tham thiu

sudll h“'mml hm
" 1
dym thilu -

Fer)
itk

Civpd i
prset
Husi by

P s
- hit am

Pl 1l
Uty i

Hinh 8.10. Su hinh thénh ap sudl thim thau

AL Trong quatrinh tham thau, mol dung dich vé mil dung méi (hode ¢d 2 dung dich
G ndng 09 khéo nhau) duge phdn cach bang mdl mang ban thdm. Hinh dnti phan i
{hinh dui) chi ra cac phan 10 dung méi chuydn vao dung dich nhide hon.

8. Kt qud 15 ihd tich dung dich Mng, ndng 99 cbe nd glam. Su chanh téch 48 cao
gitta hai chat idng ltong tnig vai do swdt thsm thdl (x).

& Ap sbat thim thau dugc dinh nghia 16 ap sust can thidt tao dung 18n dung dich dé
na fhdng tang the tick,

Hinh 8.10 la mit dung ey don pian: mdt mang ban thim dat & gitta doan
cong v chin mét 8ng hinh chi U thiinh 2 nhimh bing nhiu. Nhinh bén tria
¢hitn nude tinh khiét, nhinh bén phai ¢hin dung dich nude dudng. Ban diu,
mife chitt long & hai nhinh cas nhy nhau. Cae 16 eva méng ban thim dé cho
cic phin td mide chuyén qua 2 chidu, nhung khéng cho cae phin il duing lin
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hon di qua. Do ef mat efe tidu phiin chit tan, 56 phén 15 nude tu thp & phia
mang chita dung dich it hon, nén sd phin ti nudo & phis ming bén kia (phia
nude tinh khidt) chuyén vao dung dich 1én hon trong éang den vi thi ginn,
lam tang thé tich cha dung dich vilam leang n6. K&t qua 1a ehidu cao ena et
dung dich tang lén, cdn cua et nude pguyén chit ho thip xudng, Khi Gp suat
thuy tinh ens dung diajh (tudng tng vin trong lugng caa dung dich trong cot o
mife eao hdn) da lye day hin bat min s phan tir nude chuyén vao dung dich thi
mit trgng thai efin bang duge thigt lap, khi d6 tde 46 cita dung mai (s6 phin i
nude trong cing thii gian) chuyén qua mang 2 chiéu bing nhau,

*  Ap sudt thuy tinh hinh thinh trong digu kifn nhu vy duge goi la dp
suit tham théw (n) eva dung dich, né tane img véi mot ap sufit ngoad cin
thiét dat 18n bé mit dung dich dé ngin ehan sy di chuydn cha nude ti dung
mil vio dung dich. Can chd ¢ ehng, dp sudt thidm thdu chi phi thiude véo s6
{gng, ma khong phy thude vao ban chét ena ete ticu phéin chit tan trong
dung dich (vi vy, no li tinh chit cong hop tudng to nhu cae tink chit con
dung dich tuan theo cie dinh luat Racult da néu d phia trén),

Gidng v cfic phin td khi Iy tdng, cbe tigw phiin chiit tan trong dung
dich rat loang ¢ xa nhau va khing tudgng the voi nhau. D8 véi nhing dung
dich rit loing - dung dieh 1§ tufing, ap sudt thim thiu (r) duge tinh theo
phuang trinh cia dinh lugt Van't Hoff)

R o= %RT = MRT (8-27)
O diw n la 86 mol rﬁﬁ: tan trong thé tich V(L) etta dung dich, vy nfV
la-nong d§ molfli, nong d6 M
T8 nhiét div tuyét d6i ena dung dich.
|atm
mol." K

R 18 hiing s6 khi van nang = 0,082 . oo don v J4 atm.

Ap suft tham thiu ting theo su ting eda nhigt dé, vi T lam ting 56 va
cham dung mis - mang trong m dan vi thil sian. 7 eing ting theo sy ting
ning da M, vi M ldn din dén su thie diy manh hon qua trinh pha logng dé
thng entropy treng dung dich. Sy gidng nhau gida phuong trinh (8-27) w61

RT
phudng trinh trang thid eaa khi Iy tuing (FV = nlT, hofic P = E-{r_"'l eling

khémp ding ngpe nhidh, bdi vi ea hoi déu thé hién sy todng quan gitta ap suie
ctia mét hé viti ndng 40 vi nhiét 49 cba no. Khie nhau 146 chd, ap sust khi
gy ra boi sy va cham gidta cde phin o khi vin nhao vavai thianh binh, edn ap
sudit thim thiu gy ra boi su chénh léch nong do dung m (tie 1 chénh léch
thé hod hoe p etn dung méi tifp xde qua mang ban tham). Kh dung dich riit
lodng, néng 46 M = m (vi khdi lugng riéng can dung dich nude lac da d = |
kg/L), nén:



t = mRT (8-23)

Gifng nh khi 1y tudng o didu kign tiéu chuin, 1 mol chiit tan § 0°C 273°K)
muén o 4p suat thim thiu latm thi th tich dung dich phai l& 22,4 L, v

ap  Imobx0082 LA 373K
Vi) = & = mol." K = 224 L
i | atm

Ap sufit thAm thiu 1 biéu hign eda nhifu logi lue quan trong. Vi du,
dung dijch 1,0 M hoge 1,0 m cin cic chit khang dién ly v khng bay hdi trong
nitde.a °C e m= 224 atm_

+ Trong Y-Dige nguol ta cin quen ding don vi khie eoa = [ Osmols
(vidt tit Osm) v dinh nghin; Osmols W 4p sufs thim thad cda dung
dich chia 1 mel (gam) chit tan khing dién ly trong 1 kg nude tinh
khiét hode 1 kg dung méi tinh khigt (tie |4 dung dich 1 m theo néng
dd maolan). Ude thap phin cia Osmols thudng duge si dung la
milliOsmols (viét tat mOam) vii quy ddi:

1 Cem = 1000 nrlsm
—~ Vil tro oua ap suit tham thau;

Bao q'l.u-lnh moi 1€ bio song 1A nhitng mang ban thim quan trong nhat. Vi
vily, vai fro cun ap sufit, thitm thifu duge tim thiy g ndl trong thien nhidn va
trong cac gif sinh vit.

+ Bu thiam thiu b mét trong nhing éon diting oo ban dé cae phin
nude (dung mél) vao - ra che t@ bio qua ming bin thim. C6 nhimg
ming cing cho phép mét 56 1on vi tiéu phin chat tan nho di qua mon
cich chon loo.

Trong eée 1& bao sényg 4 nhimg dung dich - bao tuone, ng.tdt ta goi mit
dung dieh 1a dang triomg néu dung dich dés 6 eting ning dé cac tidu phitn chiit
tan nhu trang dich 8 bao. Vi dp sulit thim thiu ngodi va trong t8 bio bing
nhau, 56 phan tu nude vio - ra t& biao viil cang the 4, nén trong dung dich
dang trudng eie 1€ bao ;10 nguyén hinh dang binh thudng, Mt dung dich goi
1a nhwge tridomg khi ndng do ofte tiéu phin chit tan cia nd thap hon trong dich
té hito, Do ap suft thim thitu néi big lén, nude bi kéo viio trong t6 bao. Vi tha,
eie L8 bao dar trong dung dich nhtge trifdng hj trudng j!hnng va va ro. Ngioe
lai, dung dich g truvng 18 dung dich eé ndng db cfe tiéu phan chit tan lin
hon dich t& bao. Néu dat cae tf bio vio trong mdt dung djch nhu thé, nude bj
hut ra khoi cae té bac vii lam cho chiing teo lai. Nguyén nhiin 14 dp suiit thim
thiu ngoai bao lon hon dp suft thim thiu ndi bio.

L Ap sult thim thu binh thiting cua mau vi cin hiu hél eae dich trong
ed the ngud bifn dbi trong khedng 7,0 - 7,5 atm, trung binh 1a 7,3 &
0.1 atm hode 275 - 285 mOsm, trung binh 14 286 £ 4 mOsm.
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Trong chuyén ngdnh ¥-Duge, nguii ta goi cac dung dich dang truong, wu
truong hode nhude truong 14 50 véi ap suit thim thiu cts mau ngudi trong
gidi han néu trén. Néu sai khac 1 atm hoge 50 mOsm so vdi gia trj trung binh
(7.3 atm hode 286 mOsm) 1a bidu hign ein nhitng bénh 1¢ ning (nhu bénh gan,
suy thin, shock tan mau, urd huyet, nhidm dée._) . BSn ion sinh hoo thidy yéu:
Na', K, Mg" va Ca® - ob vai tré didu tigt thé tich dich ed thé d npudi v mod
dong vit. lon Na® chifm hon 90 mol% cta t8t cd cae cation ngoai bao, Ning &b
Na® cap 6 kéo nude ra khoi t& bo bdi dp sudt thiim thiu ngoal bao lén. Néng
di Na' thap, nitde bi hait vio trong t& bio boi &p sudt ndi bao cao. Viay, vai trd
ed ban cua Na® 1a didu chinh thé tich nude trong co thé, von mit trong nhing
Vit brd od bdn i than 1 didu chinh nibng d6 Na' thing qua cd cha didu tét
huvét ap - thin kinh - hormon. Dung dieh truyén tinh maeh vdi the tich ldn 48
nupi dudng (vi du, dung dich glueose), dé duy tri thé tich mau vi can bing
dign giai (vi dy, dung dich NuCl), hoac d8 didu trj bénh (cic dung dich thudo)
ludn cdn phai ding trudng vii mau ngud, nghia la e ap suit tham thiu trong
gidi han 7.0 - 7.5 atm dé cac t& bao héng cfu khéng bi trudgng vi hode teo lai
(vi duy, dung dich glueose 5%; NaCl 0,9% 4 nhing dung dich dang tridng).
Thude nho mit, ria mit phis ding truong vin dich mit dé khéng Thin bisn dai
th tich cdc t& bio gise mac (vi du, nude mudi kinh ¥ 1a dung dich NaCl 0,15M
- tuong dugng 0.9%, ding d8 ria mit). Nyguge lai, ngudi ta tgo ro mdl Lridng oo
Gp suat tham thiu rit 190 dé bao quan cic dude chat duge 1Ay did, vi trong mii
tridng Ay cie t& bao vi khufin, bao tit ném bj hit kit niude vi ehét (vi duy, sird
thude In dung dich dim dic - hon 6% duong tring b chita cfic dude chat, dich
chidt duge lidgu vi chat tham).

Thufic loi tiéu do thim thiu ob od ché lhm thng ap sufit tham thu o Sng
thin dé thu hit nhifu nude v than rdi bal xuft qua nude tifi, Vi du. ede dung
dich tiém tinh mach cda urd, manitol, sucrose; cac thube [urosemid,
chlothiazid... géy lgi tifu trong diu trj pht nfo, ting huyét ap, ting nhin ap
(gldedm edp), phi phii vi d€ dio thii cac chat doe qua thin, Bénh nhén suy
thin nang ein duge tham tach mau 448 logi bé ede sin phiim chuvén hod (nhu
creatinin, uré, acid wric), nhung g la cac chiit efin thidt cho co thé (nhu
glucose, chat dign gai, acid amin). May choy thin nhin tao |4 mat hé thing
ming bian thim dac hiét thue hidn qua trinh thim tich miu.

- 8y thdm thiu va ap suit thim thau oo ¥ nghin ldn lao trong dii séng
ginh vit va trong iing dung phue vy con pgusi. Cac chilt hod tan trong
nhua cdy too ra dung dich ddm dic ma ap sudt thim théu con nd o6 the
lin dén 20 atm, Nhd mt bae thang thim thiu ting dién tir vé cfiy lén
ngon ciy ma nudo va dich dinh diudng thim qua cic mang c6 thé 18a cio
hang chue mét. Ch nude man thich nghi vai 4p sudt thim thilu 6 ein
nwde bién (khoing 26 atm, vi nude bién chita ~ 35 g mudi trong 1 lit)
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khéng thé sing trong nudc ngot ed ap swil thiim thiu nhd (chi khding 1
atm) vi mgUye b Nygfm trung mat ong eae duge ligén quy, hofic tdp 'mit
l6p mufi 1&n thue phim 48 béo quan liuy dai k& dya trén e r.-hdi du,rh
khihn mbae v du vié sird nod teém.. 0 i) (i)

NG gﬁy ra mf;rt ap h,r: trén dung dich 180 hdA &p sufit thdm that can'nd
thi dung mbi bi @iy hgde ra khai dung dich qui miang ban thiim: Quii trinh
niy goi 1 e thithy thiu e Hign nay, phitihg phip thm thity ngude qua
it Ban than (im bing st cillulese neetnt hode polyamit) duge v dung
ngay f.‘mg phit bidn @ nhidy quiie gia @8 bign nude hidn thanh mide ngot vi quy
trinh =an xuit don gidn; khéng tom n.h}EtﬁE chung et cha phi thip fthen
phung phip niy, cic ahi miy & thimb phd Serasote. Flozrdn (M3 hedo g cac
nifde vitng Vink nhu Q.o A-pap Kéat dang smn kxuat uhidu tridu gallon
e mo) ngay (1 gallon =4 lit)],

~ (B mpovan dung 15 Visao dung rﬁéh ﬂlunusg CH O (M = 130) durig
vid trivén Jugng 16m vivo fink magel agoal vi tho benh shin A8 bty miv
nudp hafe 48 nudldudng, phis cd ning d 5% trong mude? VA

fil 1 1 5 N5 ‘F:
Xem gﬂ.u ﬂﬂng..:]'..-uug dg‘.uh gluénﬁe & % 00.d, =:i.ﬂ'g£ml:.. v d.ﬁng phuiong
trinh (B2 T = %RT di tinh 'mn'ﬁ Lirua _l,’lr:mg -& iﬂy T phe‘:ﬁi iy phi H';Ip

vl thin nhiét ngum binh thumug Jﬁ.&'i'"ﬁ"- Biuta e s ligu viie phudng trinh,
thiy dude

___58C.H,L0, m{JDmLII.D L. uusg o :zmwﬂ”ﬂ
| 8 (1, H-,.mg_.-mul- lmmut-,ﬂ LR 1 R
= 7,06 atm S

LTLEEGE

Viry, dung: dich glumm! ﬂmlg taim truuiﬂ Jam ik phiai cé nun:g &El 13 5%
vi fp suft thim thay obn nd ding truong w01 mido Ao

— Bai g v duig 2 Papein Th 'mit Snzvied phifin gini protein'c6 mat trong
fng’ tiey hod! MEt imflu 0500 ¢ pepsin di'tinh ch¥ v 3000 mL dang
divh nunde 66 dp sult tham thiu a8, 692 rﬁmHg G 2T Tinh phin i
jwﬂgguu[mpqin_ i Al BUHD el o I T T T i

: | lan v o |ﬂ|"iii:'r| i Jkuw g dv il man
Ap ‘dung phl.ll:mg erh “4 a7y b 1 Rl | A HHE)
il el daib yout it in mdi
‘nleh MRT 2 "'R'r e 1S WY, i GU sty @
r | [edly A Lty i Hadh B
Dt c4d it g vao' lp'nt{rfng :ﬁﬁh hiy eh'd';.rsn dai 8.9 mﬁnHE thinh
atid A pd chne ddn v bdn R, Tl e 2 L
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. | | | atim
v (o Mol

F = e b !
T [ﬁ-.u'ﬂ'z kgt Jlsm“h} : |
) muL K e {1

= 1484 107 mul pupsm
Nhu'vdy, 0 EﬂngEpﬁm 143 = J.{J"mnl rE‘jn_jcl lthl:r: 1|1|:rnq mol ean nd:

0 Eﬂ[]g
14310 mol

Phan ta h.n:rug cul pepsin ghin ding Th ".ﬂ-ﬁ]l.‘lﬂ ﬂ\:-'“E r&l‘ dae trung cho &5
Jém triing binh etia e protiin jia i pib b

Chi ¥ ring, d6 ha nhiét di ding dac cln dung dich pepsin nédng dé loing
nhit viy chi vio hhuang G0009°C - mit gid tri rat khd do huong chink xie,
trong khi ap sufit tham thity 8,92 mmiHg difoe xie’ lipih mdticdeh WE ding va
kha don gian, Biéu nay mai thich vi sao ngudi ta thu'F.lng xac dich phan ti
lugng e chit nhi dinh lufl Van't Hoff v& Gp sufll tham thau.

fg/mol, = = BB li]‘“[n"mul

3. Tth CH&T CUA HUHﬂ DicH L&E CHAT ]]‘Hjl’*i LY

t i tinh ehat c.ﬁﬂ dung didh tudn hhm dinh ladt |R:i|:|£|:='l11 v-h !u"m:ﬂt. Hoff ohii
pi'u.'t thuge viio 56 hot (8 néu phiind chit tan trong: ruqﬂ-. h:hm l;:qmg xie -:!.1.':1#
cun dung mbi

o NBu vay, chiing ta dy kidn rang 40 tang nhist :lf:-m&u fAn) dua dung dich
NaCl 0050 m trong nude sé 14 gap hai lin dudg dich gluecse 0,050 ny vi mbi doy
vicelng dthite NaCl khi digncly tach thinh hai tidu phan thai oniNa? va O VD
thé mét hé 58 ma tingodn dude dua vio cic phuuugi!-t:ﬂnh-:r&mﬂmuh ai Van't
Holf déi v dung dich cic chit dign ly. Bo la hé s6 Van't Hoeff () mat ty =6
giia g t=3 cac tinh chat do dude trén thite nghigm 4o vii dung dich chit dign
Iy'va gia tri 4y ﬁlmr: tink theo efit plun’mg f.r]nh r‘lin v;"ri dunu dirh r.hﬂt kh{‘:ng
l.hEn Iy} "'

Cid 1 do dm}c cho dung dich c‘fm'! cl‘i::n h
- Gidt i tinh oo cho dung d.tth {'Ha'tkh{lug ditn ]3,- :

Nhir ¢liy, 48 tinh cac dai htang d8¢ fring cho aung dmh .:hm dil:m Iy hﬂ-
uli'n i'm“'{n Eum: Iﬂ:l.ﬂ_n. wm'nm: 1:-I:ur|:rug trh-rh uy nkdn

! 1 1 .|._I|I :.;. i R il ? ({1 #] l....

L Bai i 13 b prspet ho: | P a.ﬁmPﬂm iif) o) sm Wi i
D véi dﬂ thing nhigt 4o séin ‘AL = d gl gni 7y el
Doy vdi -Iil? ha nhigt dé déng dac: ﬂ;td & ..1 E¢.m -.I ., i .. .I.I : ;

1 D wdl B su b ithdas thah el o E AEMBI Db el sl gol st e

L1y




Néu dung dich dién Iy 1a ly tudng, nghia & mbi don vi céng thitc coa chat
tan dién Iy hoan todn ra cic jon, thii=2 cho NaCl; 1 = 3 cho Mg(NO,),; i=4 cho
Fell, .. Thite t& cho biét biu hét ede dung dich dién ly 1 khing If tudng nén i
nihd hon cie con sd dif doan trén. Vi dy, do trén thie nghiém thi dung dich NaCl
0,050 m da néu & trén cho At = 0,049°C, con dung dich glucose 0,050 m khéng
dién ly (1= 1) tinh theo phudng trinh (8-25) ¢ho 0,026"C, ta tinh duge:

A, coa dung dich NaCHOOS0m 0.048"C

At ciin dung dich glucose 0,050 m 0.026"C

Nhu vay, 1 = 1,9 chit khong phai bing 2 nhy dy doan. Tuong tu, dung
dich KBr 0,10 m va KBr 1.0 m trong nude cho At, do duge trén thye nghifm
Hin lugt li 0.349°C vy 3.29°C, e6n tinh theo phuceng trinh (8-24) cho cic chit
khing dién ly cing o hai néng dé dy (0,1 m v& 1.0 m) tuong tng & 0,186"0 va
1,860, vay:

1.8

P6i v dung dich KBr 0,10 m: L= memmes = 1058
01867 C
20"

B v dung dich KBr 1,0 m: = 3"9“‘3 = LT
L6 C

O diy, ta o6 nhin xét: cing mdt chat dién ly, d nbng 46 thap i 16n hon.
Thue t& I, ¢ ndng dé cang loing cae dung dich dién lv cing gin téi 1y tudng,
nghis i 1 cing gan ti nhing 56 nguvén ddng bing 80 ion tach ra tid mdt don
vl eing thite cua chit dién kv da cho:

I:'I:mg 8.14 cho biét cée @a trj i cha dung dich 1§ wdng va 1 4 che dung
dich c6 ning dd khae nhau d6i véi che chat dién ly manh hod tan trong nude,
Chid ¥ 14, cae chit dign ly v#u trong nide ©6 1 = 1 chit it; ede chit khong dién
ly hod tan trong nude hogie eie chiit tan hoa tan trong cic dung méi khéng
phai nudc co hé sdi=1

Qua bang B.13 ta thiy cie gia tr] 1 do dude & mol ndng 4o déu thiap hdn 1
Iy tudng tinh theo mét don i edng thite. Sal lgch nay ching t6 éac 10n Lrong
dung dich khéng phai 1a nhimg tidu phan hodn toln déc 1ip. Su sai léch chng
lon khi don vi cong thie ¢6 chita lon dién tich lén. Nhing sai léch dé dudang
rhu tral véi gy that 14 cée hap chiit lon dién hinh phii dién Iy hoan todn trong
dung dich, hai 1& ngay trong tinh thé ching 43 14 cie jon ridng bigt. Cae nha
hoa hoo cho ring, nguyén nhiln coa s sai [Ech 18 do sit hap din tinh digén giia
che ion, Chiing han trong dung dich NaCl, do sy hiip din gifa cie dién tich
trai ddu mi tgo thanh cap ion [Na'Cl], b) ba jon [Na'Cl Na'] va sy tu tap
nhifu hon nia (khi nfng 49 18n) thi méi fon dude boo quunh bai mét "khi
quyén ion" tao thanh nhilng "dém ton”, Nhu vay, cie chit didn ly manh ion
hoi hoiin todn, nhung cée ton lol khing hodn todn heat ding ty do nhu nhiing
hat die lap. lon dién tich 1dn, lue hip dian tinh dign cang lén, cae dam jon chng
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dé hinh thanh nén cing sa1 léch vdi hésd 1 ly tudng. Nong d8 hoat dimg thye,
£0i 18 hoat 44 hay nfing d6 hiéu dung ola chat tan lusn nhe hon néng do tinh
thea ebng thife, nén i thue nghigém ludn nhé hdan i I¥ tutcong.

Bang 8.13. H& s Vian't Hoff | thue 18 & Iy iling eda céc chat khong dién iy
va difn ly. manh frong dung mdl nude

Hop chit | eho dung dich 1,0m | | ¢ dung dich '““-‘:-.3:31 dich

= Khang dién Iy | ooy thing) 1,00 {iy tudng) 1,00 (y tudng)
Glutose, CH, 0, 10 TR S 100
g E,I;I.-I;_‘E...m _________ e e Ao 1m _______ :

= 2 ion/don vi edng thirc 2,00 (ly tudng) 2,00 {y wdng) 2,00 (iy tudng)
.--..E.E.' T e Al SR L ”? e, e i
B T B e | wser

» 3 lon/don v| cona thite 3,00 Iy tudng) 3,00 (i tudng) 3,60 {Iy twdng)
t{_ml | g e P 'z.i'ﬁ_"_" R T

Mqﬂlz e e U SR N =

« 4 [piidon v| cing thie 4,00 tr} Twrang) 4,00 (ly wndng) 4,00 {1y nréng)
: 'E,_[Eéi:'m'].]' it S o A s LR Rttt e
Fer:l] ;o [V VRPN | el L) _m —

- Bai tap van dung: Acid lactie, C.H (OH)COOH. duge tao thimh trong siia
chun. No cang duge hinh thanh trong co kh van déng ging sic vi ghy
cam gae daw, Do la mdt acid yéu dan chite, vi viy clng la chit dién Iy
you. Nhiét do dong dac cua dung dich acid laetiec 0.0100 m trong nude 1 -
0,0206"0. Hay:

a. Tinh hé g6 1 cua dung dich acid § ndng dé di cho:

b. Tinh % &8 phan ti acid d& jon hoa trong dung dich nay,
Giai:

a. Trude hét tinh my,, - tde néng dd hoat ding thuc 18

Ay ivuaisd =  Bigno * Mg han)
iy = ooy 00C - (00206%€) _ o0
Iy Koo 186°C/m '
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NaCl + ng -» Na® 4" “;5 gl (9-1)

HO + HO - HDY # ©rer s nss aldmn dajh 20,9y
g Tﬁﬂﬂﬁﬂ-"-ﬁ-’-'ﬂ’f}l oY % 'ﬂi‘[’-iﬂ"[l‘}ﬂ“ s gl Ll = 9.3}

U ihane nitse KNang ad Aink aq’ thubing dlod B8 qid 88 Tam F?F;‘:PF‘
phucng trink, nhing khong duge viét H' te do trong nude).
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NaCl tinh khiét la tinh thé cé mang lud ion (hgp chit jon) nén dan dién
khi ndng chay. O trong nude, nude s& hod tan tinh thé NaCl va tach ro1 thénh
vac 1on trong dung dich.

HCI tinh khiét tén toi chi yéu 6 dang phin tif trung heod (hap chiit cing
hoa tri) chir khing phai gdm sén cic 1on, nén khong din dién. Tuy nhién, kha
phiin ing vdi nude, HCL bj 1on hoa (dién ly) theo phudne trinh (9-2). O diy chd
y ngay rng, ion H® khéng ton tai doc lap trong dung dich nude. Né phan ing
hoin rodn vor mdt phan tu HO (qgua mét cip electron tu do) tao ra on HO°
goi la 1on fydroni hode ton oxens. lon HyO' 06 cfiu trie hinh thip gifng nhu
NH,. Ngoai H,0", trong dung dich cén ton tai eac dang hydrat hod khae caa
proton (H®).

NaCl v HCL In nhang chat dién ly manh vi ehing gan nho ton tal hoan
toan dud dang 1on trong dung dich nude & nong 40 treng binh, Cae acid vé co:
HUL, HBr, HI, HNO,, HS0, HCK), HCIO; cae base vo od nhom kim loai
kiem, kigm thé: LiOH, NaOH, KOH, RbOH, CsOH, Cu(OH),, SrtQH),
Ba(OH).: hitu hét cie mudi vo co vii hitu oo déu thude nhém chdl didn Iy manh.

Trea laz phan dng (9-3), acid acetic 1& mét chat dién ly véu, min tén thudén
nghich trong phushg trinh bifu thj edn bing gitia dang phiin @4 vit dang fon
Hau hét cde acid v buse hilu co; tdt cd cdc neid va base v6 co cdn lai (tri
nhiing avid v base di ké 0 trén); mbt 58 it mudi vé ed (chl noetat, Hg(CN).,
HpCl,, Hgl, HgBr,) va eic ion phie bén (nhu [He(NH.).|", [Ca(NH)]",
[FetCN)|™, [HelJ™, ...} déu 14 nhitng chat dign Iy yéu.

Su phéin chia thanh efc ehdt didén ly manh va véu chi la tuong déi, vi dd
didn ly edn phu thufe vie néng di chit tan, tinh ehit eia dung mbi vit nhidu
veu td khae,

1.2, Do dién ly (o)

L2.1 Binh nghia - Cac yéu to anh hudng
— D6 dién Iy « Ik ty &6 caa e6 phiin ti dign Iy va téng 58 phin td hoh tan:
SO phin or dién 1y
ol = - (9-4)
Tong 50 phin tr hod tan
T dinh nghia trén, suyvra 0 < a = 1
=0 khi khéng cd sut didn ly (vi du, dung dich cae chiit hitu co khong jon hoa),

a = 1 khi 6 s dién Iy hoan todn (vi du, dung dich cac acid, base manh
nong di lodng),




Nguii ta cling bigu thi « béng % vi qui ude, néu dung dich chit ed nlng
di 0, 10N a 25°C ma:

2-30% la chitv dién ly manh.
3% < < 30% la chat didn ly trung binh.
a = 3% 14/ chit didn ly yéu.

= My didn Iy phu thude vio edo véa to

+ Ban chdt cua chdt tan. Theo chidu sip x8p tit phin tit ion, phin O
phiin cdge nhigu hay 0, phin td khéng phin cye, ndl chung sy dign ly
biit lgi din dén khéng thé dign ly dude, Su didn lv ciha chét tan con
phu thude ey thé vao bin chit ciia mdi chit dign lv, nhy ban kinh va
dign tich ean ion, df phén eye eus jon vt phan £, nang lugng mang
luii, sy hinh thanh cae lén ket phy chdt tan - dung mai, Nhitng ban
chiit Ay lam cho mdi chat dién ly e6 mat gia tri o ridéng trong eing mot
dung md v 6 chng nhide di.

+ Han phat ciwa dung moi. Dung mé phian eyge chng ldn (phin ta oo
momen lddng cue p ldn) gy ra gy dién ly cing manh; dung méi khéng
phiin ey (4,0 = 0) thi khong Eﬂ}’ ra &y phin Iy chit tan. Pé so sanh
kha ning 1on hoda khic nhau eta cic dung méi, ngudi ta ding dai
lutgmg goi o Adng sa dién mai £ dé 14 mot 86 (khdng thi nguyén) chi
cho bidt lue tic dung giftn hai dién tich eta phfn o dat wong dung
mi1 nho hon bao nhiéu 1in so véi e the dung trong ehiin khéng. & phu
thude vio &o phin eue p eun nhitmg phan ol dung mbi. £ cang lon dung
mii cang phidn oge va iy ro sy on hod e¢fing manh, o cing 16n. Bang
8.1 ghi hiing £8 dién moi eia mot &6 dung moi théng dung & 25'C.

Bang 9.1, Hang 56 dign mdi x cda mdt 84 dung mdi J 25°C

Dung mai E Dung moi | £

Hydra cyanid 110.0 Ethyl agetal bl
nee | 785  |chlormtorm 48
G{yl::aral P~ el T 4 25 B Ii]l!ﬂ:iﬂﬂtl'lﬂ’l'- T 444 |
Mﬁ!ﬂanm = BEE Carban dl'.il..ljl'id- e 254 .
Ethanol | 243 |[Toluen | 2w
Acetan | 207 |Bensen | 227
isnpenlamll AR ‘H.iﬂ o EEnrhm’i H:'rra:lunli 2,23
Pentandl | 140  |Pentan e
o | T (SIS i
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Nude d didu lién thudng obd e = 78,5 nén trong dung dich nude, lue hit
gifin cae jon s& =70 ln bé hon so véi trong tinh thé, Nude o6 hing s0 didn mbi
lan nhAat trong =0 cac dung mo: thong dung, nén nude |k dung mél rat t6t hon
tan riit nhidu chat khae nhau [mat khae can cha ¥ néu e0 sy hinh thinh [én
k&t phu, dae bigt 1a lign két hydre, gitta ¢hit tan - dung mdi thi hing 8 dién
mdi £ cd khi khéng cén g vai trd quyst dinh. Vi du, HC! ion hod rit manh
trong ethanol (& = 24.3) hon b trong hydro eyvanid (e = 110,0) vi gifta HCI -
ethanol of hinh thanh lién két hydro, con miia HOL - HON thi khéng, Theo di
tn thiv, die tinh riéng coa £ eiiu tu chit tan va dung mdn b mit ¥ nghia ldn
dér vii sy difn ly nhu thé naol.

v g tri cua @ phy thude nong da, Khi nong dé ciac 1on trong dung dich
tang; ching dé va cham nhau tar tao fol phin ta ban ddu, © giam
Ngitoe lai, dung dich cang lofing, o ting ldn, Quan hé gty nong do C
vi o eon ‘diuge thiy loi trong dinh ludt pha lodng cun Ostwald.

+ Gl dry owa i phy these nhidt G T. Néu qui trinh dién v thu nhigt
(AH=0) thi'T T, e T v nuuoe lai, NEw qué trinh dién ly phat nhidt (AH
<0)thi T T, el vi ngude lai. Nhy di bift, qud trinh hydrar hoa 12
phat nhigt, nén nhin chung T T lam can ted qua trinh 46, a L. Tuy
nhién, kkhi nhigt hydrat hoa jon khang cung cip duo cho gua trinh dién
by thi viée bé sung thém nang lugng 0 bén needl la cin thié, lae da T
T,

— Vidu9.1: Nude khi phin ly hilp thu nhigt ding ké;
Hy) + H0 == HO" + OH At = 559 k!

Vi vy, ki dun néng, df didgn ly cha nudo tang lén manh, Biégu dé co ¥
nghia lon dor vo1 nhigu phan dng trong dung dich nude.

+ Sif co mat mot trong nhirng ton cung tin vdi chat dién ly trong dung
dich 8¢ lam gram do dign [y o B vi, qua trinh dién ly eling thiét lap
ciin bang gt cic phin ti khéng dign Iv vic cae 1on cus nd trong dung
dich. Khi ed mat ion ¢hng tén, edn bang dign Iy bi dav liai lam o guam,

= Vi du 85.2: CoCl, khan nude eb mau xank, W chit dign ly manh, Khi dién
v trong nude, 1on hydrat min Co** co mau hong va trong dung dich thiét

lap ean bang:
CoCl, + my = Co"™ag) + 2CF (ag)
xanl hong
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Bl thém HOI dite vio dung dieh, tie 13 thém rit nhiéu ion CI, can bing
by day Il rdt manh sang trid, dén mie trong dung dich thn tai chy yéu eac
phin tu CoCl, khéng dign lv. mau eda dung dich chuyén tif héng sang xanh.

Sy chuyén dich cin bing dign ly rit thudng gip trong nghién ctu cac
tinh chét cua dung dich.

Vi gia trj ella o phu thufe nhidu véu té nhu da ké trén, nén mudn so
sinh dg dign ly guia ede chit can phai tin kanh trong cong difu kién, Bang
8.2 ghi trl 56 & olih mot =5 chat.

Bang 9.2. Gid i db dign ly « cia mit 56 ohidl 4 ndng do
8, 10N trong dung dich mude va 6 25°C

Chit dign ly 3 T'“’.‘%ﬁ‘“ Chit dién ly o "“*;i“‘“
oad booeeid e, (B25R
HoLHNO, | 0e0 | ‘% |KOH. NeGH | 0.080-085 | 8005
pso, 080 1 e |eemy,. | opr |
W oo | s wwod | oot | e
CH,COOH 0,014 VRN R _
o i s L )
HeN | oooor | oov ket | aes. | @
o | 1s10' | 180" |mgso, | o4s | a5

1.2.2. Quan hé gitte o va i

Neu cho m phiin vl vioe mit thé tich nude, pia thigt mbi phan (& phan fy
iy bon, vi L 46 dign Ly, thi '

mit i 86 phin o phin ly, e tao thanh may ion,

mil-c) la 56 phan i1 khéng phan ly.

Téng s6 ti€l phitn trong dung dich = moy + mil-a) = mfl-atay)

He s6 Van't Hoft:

86 tidn phin thue of wong dung dich ml -+ oy

1 = =

5o phin nx hodl tan I

- =
UL r o = —I (8-5)
¥i- 1
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'r' efia mbi chit da bidt (vi dy, NaCl cé v =2; Na, 80, ¢6 v = 3; Na, PO, co
v =4 .0, i o thit xée dinh duge bang eich do AP, Aty At,, 7. Vay ¢b thé tinh
durge 111:: dién Iy o (xem vi du o muc 3, chuang 8).

1.2.3. Quan hé gidta «va dé din dién duong ludng A

— Suy diin dién trong kim logi 1 do electron, con suy dan dién trong dung
d;lu:h I do che ion. D8 din didn cia mgt dung dich 1 nghich dio cin difn
trd evua dung dich da vi duoe tinh bing don vi 7 (ohm™), Dé dan dién
ciia dung dich didn ly edng lén khi dung djch cing nhiéu ion va cac ion eb
tie d ohuyén dich lon. Ngudi to dun ra mét da lugng gol b d§ din dién
duung liggng A v duge dinh nghia 1 d¢ dan didgn ctia mot dung dich cé
thi tich vita dii chita T dwang litng gam chit tan khi do bang binh dién
phin e6 2 dién cue song song each nhau lem. b duge tinh theo eong thie:

1000 ¥

= o = N cemtQXYE (5 6)

i day, ¢ (khi, chit edi Hy Lap) lh. dd din d..lf',.]'.‘l rigng - dd dan dign cun 1
em” dung dich vit mang don vi em’. Con V {em") Th thé tich dung dich chia
1 duong ludng gam (E) chit tan, goi 14 dé pha loding:

1000 am ' /it
€ Efit
vii O b ndng dé dudng lusng, Nawd ta do didn trd cia dong didn 8 qua

dung dich trong nhimg digu kién nhiit dinh va tinh difge do din dién riéng 3.
Bidt 6 pha leing Y, ta tinh dugo 4.,

+ Vidu9.3: Da diin dién ridng 3 cta mbt dung djeh thude nong 46 0,1N d
25 do duge 14 0,0298 O em’, Tinh ¢ diin dién duong lugng X ein
dung dich 4 néng di do.

v =

Giiaf
Ap dung phudng trinh (9-6):
1000
0,1
Viy, do din dién duong lugng gifp 10,000 lan &5 dan dién vidng [mude
vhng tinh khiét, d6 diin dién riéng cang nhd. Nude tinh khidt chia CO, ein
bing voi khi quyén eb 3 = 08107 Q2 em’. Nude tinh khiét théng thuing
v = 110" @Yem’. Con nude vit tinh khidt 3 = 0,06.10" {1".em ],

— Theo dink nghin vé 4, lugng chit dién Iy 14 hing dinh va bing 1 duadng
lfgng gam. Tuy vy, dung dich cang ledng, nghia la V cing ldn thi db

20,0293 = 203 em’OYE
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dién Iy o edng lin, &8 jon trong thé tich V tang 1&n, do d6 di din difn
dugng luong A cling tang. Nhung A khong ting mil theo df pha loang V
cud dung dich, ma dan tdi mitL gia tri xie dinh réi khong thay ddi m’lﬂ gl
16 d6 déin dign dicong hugng o dé pha loang e6 ving A. Theo thuyé’t dign
ly cua Arrhenius thi 4§ din dién dudng hugng ty 18 thuan vai 46 didn Iy o
eua chat ton: & = k., vai k 1h hé s ty 1& & do lofing vo cling, tat ca cae
phén tif phin ly thianh ion (o = 1) va 43 diin dién % dat tdi tri 56 gion han
cuic dut I &, = k. do dd & = A, rit ea:

[} = —— {'E-]- TJ‘

= Nha dinh ludit ¢da Kohlrausch vé sy chuyén déng dée 1ap cis céc ion d da
lodng v ctng, ta tinh duge:

e = I e (9-8)

I} 1& d& din dién dudng lugng ela eation va 1) la A din dién duong

lugng ciin anion d dé lofing vé cing. 1" cla céc won phu thude viao kich thude, da
hydrat cun ton, cing phy thude vio nhigt da va bin chét ca dung mai. Dua
v dinh Juit eus Kohlrausch, ngudi ta o6 phiong phup TIEng dé xac dink tr
&l |* cho timg ion va lip thanh hang Theo d6, A con mot chift o mat gia tr
Xao dl nh. O6 thé tim A, chua bidt cin mét chdl bing cach eing hode ted A, da
biét cun nhing chit dién ly khic, nhu vi du sau.

+ Vidu 9:4: D6 dim dién duang Iugng en aeld phenolbarbituric (HP =
G Hi NoOy, mét thude an thin, gy nmi vl gifin ed van) & dung dich
lofing vé tan la bao nhidu? Biét rang 4, (HCD = 4262 2. (NaP - mudi
cua HP) = 78,5 va je (NaCl)= 126,5 con® (2 E.

Gidi

Theo dinh 1ui;lt cun Kohlrausch [phudng trinh (9-8)], ta ob;

W(HF) = I, + l'; fa)
Vil ke (HCl) + Jo(NaPF) - A.(NaCh =

S AR TS A T

= T, # ['ll = 4. (HF) (h)

Viy (n) = (b), thay cie trj sd vao thu duge:
he (HF) = QL (HCD + ko (NuP) — 2. (NaCl)
2T 4262 + 73,6 - 12656 = S3752em*QYE
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~ Nhu viy, ot thé xde dinh duge & (xem vi du 9.3) vd A= (xem vi du 941) nén

tn o6 tha-xae dinh duge @ 0 bt ki nfng df nao theo phuong trinh (9-7) vh
nhd dib cing tinh didge hitng =6 dién Iy K cua chit dign ly véu,

+ Widu 9.5 B din din et dung dich aeid acetic Ising vo cing d 25°C 18 I

= 400.2 em’ () VE: con d6 diin dién eta dung dich acid acetie 6,0,10°M 14 &
=91 1 om".0VE Tinh db dién Iy o clia acid asetic d nong df 4o

Giai
Thay cac di lifu vao phudsg trinh (9:7), tim duge:
21.1
= —— = 0,084 hofic D.4AM
3902 =1 *

1.8. Hang s& dién ly (K) cta chit dién ly yéu, Dinh ludt pha loang ¢ia
Ostwald

— Qua trinh dién lv nhitng chiit dién v v8u l& mt qua trinh thuln nghi;:lrl
vir thigt lap moL cin *h:_rﬁmg déng trong dung dich. Sy dién |y hgp chat
My c6 thé biéudién bing phuong trink;

MoAy == xMYr o+ pAR (8-9)
Theo dinh luat tée dung khéi lugng cin Guldberg - Waage ap dung cho
hié ¢fin bing thi:
IMyA,]
Hing =6 cin bang K goi 1o hang-sa dién {y.
Ky higéu diu moc [ ] dé chi nédng 46 € (mol/L) cia cae ciu tit & trang thi
rin bang.
- Trtdng hop = = ¥ = 1, chilt didn Iy MyA, trd thinh phin td den gian MA
vidién lv theo phudng trinh:

K (9100

R 1)
Goi C 1a ndng dé mol/L hie ban dédus thi bic ciin bang:
M1 = [A] = aC
MA] = (1 -wC
V@}r. I = M - Lﬂi}: {9-12)
[ MA] (1 =0y
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Rat ra; E = ——.C (9-13)

Vi K = const, nén khi pha loding lam giam néng 40 C thi g thng va tién
din dén 1. Bidu thite (9-13) goi 14 dink ludt pha loang cua Ostwald. Che chiit
dién ly ¥#u co @ nhd thi cd the xem | -a = o, lie do:

o
K = o'C vl o = \IIE (B 14)

Bift o v C ta o6 thé tinh gan diing hang =8 dién |v K coa ehit diégn ly
viu theo bidd thie (9-13) hoae (9-14), va nguge lai ed thé tinh duge a khi
gt K.

L Vidy 9.6 O vidu 9.5 da tim duge o = 0,064 clin neid neetic & nong i

65,0107 M, Dun cée trj 88 niy vilo bibu thie (9-13) dé tinh gin dang
hiing &8 dién ly K cho aeid acetie d 25'C:

A
K = -205% . s10° = 18510°

| - 0,054
- Hing s dién by K la mot dai legng ridng cho mdi chat dién Iy, O3 nhigt d§
khéng d6i, trong mdt dung mai nhit dinh, K i da lugng khing doi K
lan ehit didén v phin by nhaéu, K bé chit dign ly phin ly kém.

Vi K chi phy thude vio nhiét d6, khong phy thueoo vao r:.{‘_'mﬁ[ d{; nén no dic
trung cho mit chit dién ly khich quan hdn 1a d6 dign ly oo Chang han, o 25'C
ngudl ta tim thily cac ga tri a va K coa CH,COO0H ohu s

Cimal/ly 0001 0005 001 0,06 0,10 0,20
o 0124 0,060 0042 019 0,014 0,00985
K107 1,80 1,82 1,83 1,85 1,86 1,81

Ta thily, khi nong dd C thay ddi, « bién doi rit ldn, cén K cb thé xem |4
hing dinh. V1 tri 56 et K thé hién 40 y8u - manh eia chiit dign ly nén nd ciing
duge ding dé phan logl eic chit:

+ Chiiv dién Iy rat véu: K £ 10" (vi dy, H,O, HCN, phenol. amlin.. )
+ Chiie dign Iy yéu: K = 107 =107 (vidy, CH,CO00H, NH,OH)

+ Chit dign ly trung binh: K ~ 10% + 10" {vi dy, H,PO,, CHCLCOOH,
Ca(OH),)
+ Chiit dién ly mgnh; K > 10°
Rét cihn chii ¢ ring, hing =6 dién Iy K chi ca gia tri khong di va b ¥
nghia trong ehe 50 sfinh, cing nhd dinh Judt pha lodng cha Ostwald chi si
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dung dude cho nhiing chit dién ly yéu va dung dich tuong dé leding. Chat dién
ly ¥&u 4 nhitng néng 4 dam dic hofie che chit dién ly manh o6 K thay déi theo
nong d6. Khi dé can pha thay thé khar niém nong da bing hoat 45 mé Nhiét
dimg hoa hoo di xdy dung mai i cich khae phye téng quat nhit.

1.4. Hoat dd vi hé s6 hoat dé
1.4.1. Hogt dg

- Ap dyng cac tiéu chudn nhigt ding cho trang thai ¢in bing (xem 6.3;
chudng 6) thi ¢dn bang dién ly theo phiong trinh (9.9) phai dude viét:

k= Seetl o EMTIGOF (AT
Bt o, uMhﬁ"r'lleA, )

= [M?‘]H [A,;-IY r!:"' n:" ':;E'-IE']
[MEA#‘I rm.,.n.,

O day, dfiu (| Yohi hoat d6a vii § la hé s6 hont d6 con cac ciu £,

Viay, ¢o thé bieu dién quan hé chung gitia néng 46 C va hoat 46 0 qun hé
thire:

a = @ v F = = (9-186)
[ &

O day, C la ndéng di M (mol/L), cdn £ 14 hé 55 hoat 45 theo ning d6 d6 (C
viing cf thé thay bing ning dt molan (m) hofie phiin mol (X) va T 1 hi s6 hogt
el tufdng fing vai cae loai nong d 14}, .

Phugng trinh (9-15) rat va tit 1§ thuyst Nhigt déng hoa hoe 1a téing quat
dé tinh hiing s6 cin bing dién ly trong mei trusng hgp, bat lufin 46 & chit
difn Iy yéu hay manh, dung dieh B |y tudng (0 d6 lofing va cang) hay khéng |y
tasdng (0 ndng d6 1dn bt ky). Tuy nhién, § cac dung dich loding = 1 nén a =C,
dung dich gin véi 1y tudng; thi ehe phudng trinh (9-10) dén (9. 14) déu dude s
dung trong thue 18 Du viy, trong nhiing phep tinh pghidm ngan, ngay ca voi
phiit dign ly véu, nong df nho vian phai chuyén ning dé thinh hogt 44 ros mo
g1l eae bal todn vé eae tinh chilt ein dung dich.

- O day cfin lign hé v ngudn goc ets khii niém hoat 46 van dung che dung
dich, Khi pha hdi va pha léng nim cfin bing vl nhau thi the hoa p cis
cac chit trong hai pha phai bing nhau. Thé hea cua ciiu t 1 bt ki duoe
biguthit p;, = u + RTInP /B, Pila ap suit hoi riéng phin elo chét |
nidm cin bing vdil dung dich |[xem ede phugng trinh (6-63) vh (6:64),
chuang 6]. Néu dung dich 1 1y tudng thi P, = X P X laning dd phin
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mol caa chat i By la dinh luat Racult 1 (chudng 8) cho dung dich loang
vl vlng (I¥ tudng) dén mic o thé xem i lh mot chit long nguyén chilt.
Bii vai dunig dich thue P, « X, P! do tiorg tie gitta ofe cfu tt, nhat 1
nhitng ndng 4§ lon. De dinh ludt Reoult vin duge 4p dung, ngudi ta phai
dun thém vio phudng trinh dp suft hei mot hé =8 { difu chinh ning dé
phin mol cho tugng itng véi P, do duge bang thye nghiém:

P = X)) (9-17)

Tich 88 £X go 1l hoat ¢, ky hidu bing chi a, va thé hoa cun ciu ta 1
trong dung dich 14:

p, = u +RTInP /P = p'+RTInfX, = p'+RTIna, (9-18)

Nhut vav, hoat db o ld dai lugng duge su dung dé thay thé cho nong di
phian mol trong biéu thie hoa thé, cong nhu trong cae bigu thite nhigt déng
khae suy ra tit ham hoa thé p [vi du, biéu thie eic hing 86 cin bing nhigt
dimg K. nhu hang a6 dién ly da viét o phudng trinh (9-15)].

~ Mat sb cha y:

a) Hoat dg a khong chi thay thé cho ning 40 phin mol (X) trong ham p,
mi eén thay the cho el cie ndng d§ M, m v cde bé 56 hoat di § ruong thich.

b) Trong moi trudng hgp, hogt 46 cla mit chit 14 mét dai Iugng khing
thit nguy@n. Digu dé ¢b the suy ra 48 dang ti phudng teinh (9-18); vy 14 the
hoa khi chit d trang thai chufin hoat dd bang don vi a", theo dé hoat d9 can
kit ky chét nao clng 14 mot dai luong tudng d6i so vl gid trj hoat d6 cha nd d
trang thil chufin (2* = 1), Ngudi ta qui ude d didu kifn chuln (thuang [& d 25°C
vi 1 atm) thi trang thai chudn ea che chit nhu sau:

+ P& vai chat khi, gid thige 14 kh( Iy tudng, a" = P” = 1 atm, vi thé
o= PUYR" = B/1 = P. Bai lugng a khong thit nguyén vi 1A ty s eia
hai ap suft tinh theo atm.

+ P vdi dung mbi nguyin chit (ldng, rin)a"=X =1L

+ D61 véi cha chit tan 2" = 1 don vi néng dd (M, m hoiéc X) ding thai gid
dinh dé I dung dich lping vé ciang hay dung dich 1y tudng {gi:ﬁ dinth,
vi dung dich 1M hofe 1m khdng thé la lofing vo cling!). Cin hiéu, hoat
dd cua chiit tan trong dung dich lofng v6 eing bing ndng 44 nhung
khéng bing 1, do dé trgng thii chuin khéng ding nhat vdi trang thai
Iy tudng (loing vo cing),

+ D&l véi tiat ca che chitt két tha a" = o, = L

~e) Nhut da bigt, khai nigm hoat 49 ¢6 ngudn gde tir nhigt ddng hoa hoe. Cd
the ding thudt ngld nay d61 vl dung dich cht khong dién ly, chit dién Iy y8u
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viv che fon cha chit didn ly manh. Cé thé coi hoat dd la mat ning d6 hoat ding
- némg 06 o6 hidu lge, tu nd thé hign trong tic dung.

1.4.2. Hé s6 hoat di

Thea hi thie (9-16). dé xie dinh hoat dé a enn chit a ning d6 C can hét
hé 86 hoat Jdé £

~ Hé &6 hoat d6 14 doi ldgng phin fnh mét cach tdng quét tit ca nhing
tuong tac oua luc trudng of tong mit hi. Trong dung dich, { xac dioh
mivic 4 tuong tic gida cic phin tl va ion véi nhau.

Khi pha lodng tir 1t dung dich, khoang cich gitia chc tifu phin chit tan
ldn dén, lie tudng tac giita ching bé, ching chuyén déng gin hoan toin tu do.
O d6 lofing v6 clang, cic tidu phin chat tan cach xa nhau dén mie Ehing tuong
tac dige v nhau, hogt d a cia ching bing nong 46 C, nén {=a/C = 1, dung
dicl dat trgng thai v tudng.

Khi ndng db chit tan ting. ede tifu phin chiit tan gin nhay, tudng tée
mia chittng Ién - dae bigt 1 gida ede on trong dung dich chit dién ly manh
hoae trong dung dich chft didn ly v#u nhung dim die. Vi gae tiéu phin chit
tan khong con duge chuvén déng tu do, hoat tinh edn ching giam, ning d¢
hoat dong a (hoat dé) nha hon nfng di, s < Cuén f=n/C< L

Che chit didn lv manh dién ly hokn tedin thénh cae won (= 1), nhung cae
on lai khang duge hoin tean ti do vi lue hitp din tinh dién gita ching - cae
on trat difu hit 1in nhiau dé hinh thinh nhimg cip, nhing bd ba hode nhitng
dim khi quyén ion trong dung dich. Theo d8, khi ning 48 éang ldn, [odn cie
chat dién ly piim dédn, a cang bé hon 0. O mét 54 chil dién ly manh trong
nude. khi ting néng dd, hé s hoat 44 1 di qua mbt cue tigu, sau d6 tAng din va
et thé = 1, khi d6 a > €. Nguyén nhén 14 sy hydrat hod manh 45 lam giam su
hitp din 1on va lhm ting hé s8 hoat d§ elia chiit tan. Neotn to gol day 18 hicu
g mudi hod. lim gidm lde ion (1) ota dung dich (d€ cip d philn tiép thes). do
dé liim ting hopt 46 el che chit khang dign 1y trong nude khi thém chit dién
v v dung dich.

- Hé =4 haat da duge xie dinh qua thue nghifm bing cach do ap sudt thim
thau (r). dé ha 4p suit hoi (AP), d§ ving nhiét do s6i (Ar,), dé ho bang
diém (AL}, site dign ding... Cie phuong phip khae nhao déu thu duge gia
tr f phi hop nhau néu tign hanhk do trong cing didu kién - boi vi, hé 86
hoat dé ching nhiing phu thube vao nong di moi chit tan ma con phu
thue viwo thanh phin chung cua ¢ dung dich va vao nhiét do

- Debye va Hiockel cing vii Lewis v Radall di phiat trifn phuong phap ly
thuvét, tinh dude hé 86 hoat dy cun timg on va hé &0 hoat dd 1on trung
binh cus chit tan mi khong cin dén che két qua thue nghiegm.
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+ Lt ion (7). Phuong phap 1§ thovét dun ra khai aiém lue ion 1 dé dae
trung cho tugng tic tinh dién gilta cac lon nguge diu trong durrg dich
dign ly. 1 duge tinh theo cong thie:

! 3 1 : i < a2
[ = Egc,z, & O7E o D) = EiEIEL (9-19)

trong do, ¢, 1 nong 46 mol/ls cua jon i
Z 1h dién tich eta mbi ion [

1 chi phu thuée vao tong dign tich cac 1on ma khéng phu
thufe vio ban chi riéng cua chiung.

+ Vidu 9.7 Tinh life ion cda che dung dich:

n) KCI 0.010M

by Na, 50, 0,010M.

¢) MgS0, 0,010M.

dj Dung dich chita ¢4 3 lowi mudi trén v acid salicylic 0,010M trong nude.

Giidi
Ap dung phudng trinh (9-19) cho mdi trudng hop:
9 e = slooryeeoan] = 00w
Bl = l002x)e@01x29] = 0030
) R ;—[[n.m «2+(001x2°)] = 0040
) L = 0,008 (I lue 1on cin dung dich acid salicylic 0,010M.

Ciich tinh ou thé phai ding eong thie [H,0'] = YKC =6 dude biét g che phin
tidp theo).

Late jon eia hiin hap efe ehit dign ly Ui tdng cie lue jon thanh phin, Do dé

I = gy * I.-.'..'J.u 4 Liasa, * duicq

= 0010 + 0,080 + 0,040 + 0,003 = 0,083

Qua vi du trén ta thiyv lyc jon cua chat dién Iy manh 1:1 l"l_i'lﬁ.ﬂ tich vic
ion déu 18 1, bd qua k¥ hidu d ed dudng hofce im) nhu KCl bang ndng db
phiim @ (M), lye jon ena chat dign ly 1:2 nhu Na,80, gip 8 lin ndng d¢, con
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hie ion cna chit dién Iy 2:2 gdp 4 lin nhy Me30,. Luc jon cia chit dién ly yéu
nhu soid saheylic duge tinh thee [H,0).

+ Debye va Hiickel dus ra cac cong thite tinh hé =0 hoat df cua ting ion
vit hé &6 hoat dd ion trung binh e chat dign ly, Cong thie tinh néu
len mol quan hé gita hé 58 hoat dd vai lye 1on ela dung dich, dién tich
ciig jon, nhimg dae tinh coa dung méi v nhidt da. Cln chi ¥ ngay
ving, hé 56 hoat di cia mit chdt dién Iy dé cho la Mibng thay doi trong
edc dung dich ¢6 cling mét lue jon va khing phu thuge vao bdn ehdi
nhitng chdr didn by co mdt.

0 mite df gido trinh nay, sau ddy chi ndu ede trudng hop vin dung nhitng

phudng trink coa Debye - Huckel, khéng giai thich Iy thuyét va ngudn gie
toan hoe cua cac phuong trinh d6.

1y Néu dung dich 6 lye jon 15 10Y, xem f= 1 va a = C. Diy 1 triong hop
thutng gip trong nhitng tinh todn théing thuing d6i vai eac dung dich loing.
2) Néu dung dich 6 luc 1on thng lén, dén 1 = 0,025, thi:
* Hé 58 hoat dd f, cina mit jon dién tich Z, duge tinh theo edng thie:
gf = -AZW1 (9-20)
A 1a midt hé a6 chi phu thude vao nhiét dé va hiing 86 dién mbn & con dung
mi:
-y [
_ L!L-i-: LU (9-21)
3N 1
Néu dung mdi 14 nude (e =78,8) d 25°C thi:
824 10"
_ 1.82 Iﬂﬂ - 051
(78.5.298)
vt phudng trinh (9-20) vidt 1ai eho dung dich nude li:
lgf = -0512°1 (9-22)
[Tinh tudng ty cho cac dung mo khae, vi du A, = 3,76 (vére = 20,70),
A e = 2,06 (val £ = 24.3). Lm thay céc hé =6 A nay vao phudng trinh (9-20)
dé duge cich tinh £ trong méi dung méi da].

* Hé 506 hoat d§ ion trung binh f; coa mit chat dién ly tinh theo cing
thiie:

L

lgf, = <AZ  Z W (9-23)
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Ky higu Z,, Z,, méu thi difgn tich cie 1on trong phin ta chat dién ly
tkhang viét 2~ nhu o cong thie (9-20) vi cb thi¢ £,+Z,).

Trong dung dich nude thi:
lef, = -031Z,. 2,41 (9-24)

+ Vi du 8.8 Tinh hé «6 hoat dd vi hoat d ion trung binh trong dung
dich nude eda thufe atropin sulfat 0,005M (At = € H,,0.N.H,80 H,0
= 6948, thude lam gifin ¢d tran, gian dbng td, chéng co thit, eit con
hen) va ed mat déng thai NaCl 0,01M & 25'C.

Giai
Thue At lachdt dién Iy 1.2 nén %, .2, =1x2=2,

l, = —;[[D.Dﬂﬁxlxlllﬂﬂ.mﬁxfll = 0015
I ¥ %

o = 50011+ @001)] = 001

.[""NE = D,,GEE

Ap dung céng thire (9-24)
lgf, = -051x2x0,025

[. = 0,690

Vil a,, = 0,690 = 0,005 = 0,00356. Diy chinh la ning dé hoat déing &b
higy Iwe cua thude.

Chit ¥ rdng, mae di lye jon 1 téng lue eta t&t ea che lon ed mat trong
dung dich, nhung 7.7, 1& eda thude cin xée dinh hé sd hoat @0 nén phai dua
tich 8 d6 vilo phudng trinh (9-24).

3) Truang hop dung dich ¢é lye fon > 0,025, nim trong khoang 0,025 <1<
0,1, cong thite (9-20) va (9-23) dude md rong dé tinh hoat dé el mét ion:

AZ AT

gf, = -——— (9.25)
| + RBAI
hodc hé o hoat 46 jon trung binh edns phin o chit dién ly:
AL . Z A~
lgf, = _;"“'r {9.26)
| + R BV
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trong dé, B 13 hing &8 chi phu thube nhiét dd va hing =0 difn md ¢
(gidng nhu A), B, i bén kinh jon hydrat ota jon i Trong dung dich nude ngua
ta xae dinh duge RB= 1, nén:

0517 541
pf = -—10 0 (9.27)
g —
05177 1
lgf. = -- — *_“1‘; (9-28)
N

4) Néu dung dich ¢4 lue ion edn }n hon niin, tidc 14 1> 0,1 @ cae nong dg
cao khodng 1M dén M thi céng thite cia Debye - Hickel Gép tue duge mo
piing hon dé tink cho ea trudng hop £ > 1, ching han:

AZ . Z A |
lef, = -—SF—— 4, (9-29)
1 + R Byl

(!, 14 hiing s8 kinh nghifm chua rd ban chit va cich tnh. € luén luén

dudng, ¢o thé ldn han =6 hang dm coa phuong trinh, khi d6 > 1.

+ Vidu 9.9: Tinh hé 55 hoat d6 va hoat d& trung binh trong dung dich
mitde eiia Na phenolbarbital 0,004M (NaCy, H, N, 0, = 254,24, thude un
thén, gy nge, gign co) & 25°0C. Dung dich thude da dugde pha thém
NaCl dé e hite jon D,09.

Gidgi
Vi I=0,08 nén ap dung cong thite (9-28) v thude dién |y 11 nén Z,,.2,,=
1 =1 =1, vigy:
i .5 1,|iﬂ,.ﬂ':n'r
g, = -Dolelxlx = 076
1 + 0049
8. = 076x0,004 = 0,003

~ Nhit eae phudng trinh eda Debye - Hickel, nguai ta tinh va lap thanh
bang litn hé gida hé =8 hoat db {, hofe f, va lue ton [ trong cac dieu kién
khae nhau. Vi du, bang 9.3 ghi hi s hont dg edn jon () mang cfc dién
tich khée nhau trang cac dung dich ed lye son khie nhau
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Bang 8.3. Hé 54 hoat d¢ (7) coa mdt sd fon oo dign tich khée nhau trong
cae dyng dich g4 Ie fon | bidn dai

L for () Hé 8 hoat dé T,
eda dung dich lon 1:':]“ tich len E:z]lf]n tich lon Egiiﬂn tich
0,6000 1 'F“ = 1
oeset | o0 | pes 090
. oem | o® | ogr | 072
"""" ooos | o2 | o7 048
001 o | om 0,35
002 0.67 o572 | 028
005 | o081 | o4 018
i;” I HFH :]33 _DM .........
|72z | e | pas 004
i IZI.EI i ﬂ.E:I.'-! EI15 D.EIH -------

« Vi du 9.10: Tinh hé s8 hoat d6 va hoat d6 cua che lon Al v 80,5
trong dung dich nude AL(S0,), 0,007M.

Giai

Nham sulfat 14 chit dién |y manh dién ly hodn todn (o = 1), nén:

[.'.u.. = 0007 =2 = 10,0140 moliL,
Cm' = 0007T=3 = 0,0210 mol/L

Theo phudng trinh (9-19) thi:

| = :,-[m.nm3‘>+t.ﬂ-ﬂ’-’l”1‘-*] =

Tra bang 9.3 d lue jion 0,1, duge [ =008 va [n;.. .= 0,33, vay hoat da:

0.08 = 0,0140 = 00011

‘| .
= At

i = 0,33 = 00210 = Q0069

i,
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K&t qua cho thiy, hoat dé cia A" nhd hdn ning 46 - 13 lan, con cua
805 la ~ 3 l&n,

2, THUYET ACID - BASE
2.1. Thuy&l Arrhenius (thuyét dién ly H*, OH)

Niam 1884 nha hod hoe Thuy Dién Svante Arrhenius (1859 - 1927) dua ra
thuyét dign ly elia cac chii, trong dé cé dinh nghia scid - base:

Acid 14 nhitng chilt chia hydro v o6 thé dién ly trohg nude tao ra ion H
(vigt ding 1& H,0°). Base la nhitng chit chita nhém OH va oo thé didn ly trong
nufde tao ra on hydroxyl OH

Phén {ing gifta actd va bage goi 14 phan wng trung hoa, 46 14 su két hop
gitta cae ton H' v OH tpo thank H.O et it dién ly:

H'(ng) + OH (aqg) — HO{d) AH IF:'ﬂ =-55.9 ki {9-30)
Muéi la sin phiim cda phan (ng trung hoa cling vdi nudc.
Thuyét etn Arrhenius oo v nghin lon trang hoa hoe. No giai thich duge
che tinh chit chung cua cde acid:

- Phin {mg véi base tao thanh mu®m va oude;

— Phin tfing vdi mot 50 kim loal cho hydro thoat ra;

~ Lam bign d8i may eda eae chit ehi thi (vi dy. JAm quy e mau dd);

- O vi chua, bai vi trang nude, cde acid déu dilén 1y ra jon chung 1a H,0"
Tudng ty, base duge e trung bai cde tinh chat chung:

~ Phén (mg vdi acid tao thinh mudi;

- Lam bign di miu ede chit ehi thi, khie v#i mau do acid lam higén ddi (vi
du, lam cho quy cb mau xanh);

— € vi “xa phing™ dae trung, bdi vi trong nude, cie bnse déu dién ly ra ion
chung 1 OH

Tuy nhién, thuyét Arrhenius b6 nhidu hian ché chi ding trong méi
trudng nude cho nhidu chit. Vi chua néu duge vai trd coa dung mdi nén o
nhitng chiit khimg chia nhém OH nhung trong nude vin b tinh base {(nhu
NH,, vic amin hitu od, cac mudi KCN, NaCH,COO, Na.8...), hoge chilt khing
chitn H vin ¢6 tinh acid (nhu ALBO ), CuNO,),, FeCl, ). Mat khac, cac aod
vi hase co thé phin (ng vai nhau ma khéng edin mér truing nude, eing khong
¢an phiin Iy thanh cae ton, thi du:
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NH, (&) + HCl®k) — NH,CG)
RO riing. khai ridm vé apid - base cin ¢d mit 1§ thuyet ting quat hon.
2.2, Thuy#t Brinsted - Lowry (thuyét proton)

— Niam 1923, nha hod hoe Pan Mich J.N. Brinsted (1879 - 1947) va nha
hoa hoe Anl T. Lowry (1874 - 1936) eing difa rn mit 1§ thuveét rong hon
vé acid - bage, goi 14 thuyét Bronsted - Lowry;

Arid I mdt phén ti (phan tid, lon) o6 thé cho mét proton H'. Base la mit
phin tir (phin 0, ion) c6 thé nhin mat proton H'.
Base phii co mot cap electron td do dé bén két vdéi mit jon H.
Ky higu HA la mtacid, nd cho mét proton theo phan ing:
HA = H* + A (9-31)

Theo chidu nghich. khi A” nhiin mdt proton && cho lai HA, do dé A~ 14 mit
bage. Ngudi ta ndi HAA" la mdt cap acid - base lidgn Ry,

Ky hiéu B la mot base, no nhan moét proton theo phan (g
B + H S BH* (9-32)

Khi BH' cho mat proton, né déng vai trd mit acid vi tao lgi B, Nguéi ta

nii BH" (B 14 mdt eap acid - base lign hop.

Chau ¥

v Acid luén viét bén trd) nét gach nghiéng, con base ludn bén phai.

¢ M cap acid - base lién hop chi trap di7 (cho - nhin) 1 proton (chit oo
thé cho - nhan nhidu proton thi sé tao thanh nhifu cip hén hap).

v Cac chit acid theo Arrhenius van dung trong thuyvét Brinsted - Lowry,
vi trong nude ching vin dién ly (cho) lon H' (proton). Nhitng base
Briinsted - Lowry thi khiing nhit thi#t phii ¢6 nhém OH nhy base
Arrhemus, Ban thinion OH ld mdt base vi 6 theé nhin proton.

« Thuyet Brinsted - Lowry dan ra mit s hé qua:

- Dé manh tuong déil eun midt acid hay mit bage dude do bol xu hddng dé
hay khé khi ching cho hay nhan proton. HCI Ih mt acid manh trong
nufde bai vi nd cho di proton dé dang, trong khi CH,COOH 1 mot acid
veu bai vi chi cho proton 6 mdc di nho.

- % mpnh cus acid hay base thay déi theo dung mbé. Chiéng han,
OH,COOH 14 acid véu trong nude nhung 18 soid manh trong dung méi
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amonine lang, HCI la-acid manh trong mude nhing la-acd yéu trong dung

mil neid acetic bAng: anilin 1A mét base trong nude, nhimg 18 mot acid

véu trong amoniac long,

Nhut vy, di manh cua mot acid kKhing chi phu thude vaw khi ning cho
proton eta nd, ma con phu thude vie kha nang ding mdl nhin proten L acid.
Kha nang db duge goi 12 45 manh base cua dung méi. Theo di, dung mon dude
phiin thanh ehe logi:

1) Dung mdl da proton: 14 dung mi cb kha nang nhiin proten & chit
tan. Vi dy, amonmae long, aceton, ether.

2) Dung mai sinh proton: 13 dung méi od kha nhng cho proton. Vi dy, acid
acetic, acid formic, H,50,, HC1 ling, HF ling.

4) Pung méi lufng tinhe ¢6 kha ning ci cho va nhin proton. Vi du, nude, rudu

4) Dung méi ky proton hay dung mbi trung tinh: 1o nhiing dung méi
khidng cha vi efing khing nhin proton. Chang han nhu cie hydrocarbon

(hengen, taluen), 80, long (oni nay rit hiu ich kli nghidn o phan inmg oga
ede acid - base ma J;hﬁng xét dén Anh hitdng ctadl dung mii).

— Dua vao dinh nghin thi scid vit base 6 thé 1 anlon nhu HS0, HCO,,
CH,CO0. CN, OH; eation nhy H,0°, NH ', Bi(OH)"; phin r trung
hod nhu H,O, NH,, HCJ, CH,COOH.

— Vi proton khéng § trang thiai vy do, nén mit ehit che mit proton thi phai
et mdt chiit khae nhiin nd, Do db, mit phan tng acid - base thie chdt ld
mat qud trink vin chuyén proton giga 2 vfip acid - base lign hap. Didu
nay duge thé hidn qua s d6:

A, + B, — A, + B (9.33)
neidl  haza? neld 2 bagel
Phiin teng ef lién quan dén 2 edp acid - base [én hap A/B, va AJBg

Chiéu xay ra chn 1 phan dng acid - basse phu thubde vao do manh tuong
déi ciia aeid v eda bage tuong tic. Nguyén tae chung nhit duge riit va: phdn
ng xay ra thes chidu 1 acid manh hon tie dyng voi 1 base manh hon. Bang
9.4 ghp %ép b manh ciin mit 56 cip acid - base lién hop
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_ Bang 9.4, 80 manh cde mit 58 cap acid - base lign hap
{acid manh nhal x@p teén cung bén tral, base manh nhat &p duiai cing bén phai)

LER | i) BASE
MO - H o+ 0O
Khivng:
H. 1 — H =+ H&y .
Murily £ ' dijig b
H ML =" "« M, X
H.0! —> 1= = WO
HS, — H = Bl
Ivietr | H 43 —— H = HSLy Etti:l
hinh H. 1, — B o+ MM -
HIF —_ W B
MR = b ow - EHLCTKD
.01, = B o BHOED
.5 -— M s
T A, = TR ' Faul
| H, AL = LT+ HPoS
NH — HY « MNH,
HETH, ¥ H' + W
vl & b E:TF
4o H, [ = f_ﬂ.
H. &= H = OH
Rliday | HS = Hie ¥ Aelunle
g ke | ca &— i =« p

Tit bang 9.4 co thé nhin et

a) Phiin ing cing chuyén manh sdng phis khi cho mét oeid eing L1 phia
trén (manh hon) tie dung vii mt base cing d phia dudil (manh hon); hing s6
cin bang K euu phan Gng 46 cang > 1.

by Amon cun pewd cing manh 13 mot base cang yéu (khé nhin prul;;inj_.
WNeuge lai anton cun acd cang véu I mot base cang manh _[dﬁ nhiin proton),
Chang han xét chifu phan dng sau:

H.S + NH, = H3 + NH, (9-30a)
noad 1 hase? ——» bLase 1 amd 2
mauvh han  manh hon viéu hdn vau han

Co thé xom 4 phan ng tranh chip proton gida NH, va SH, trﬂﬂg__dfl
NH, ti base manh hon nén di thing, phon g chuyén manh sang bén phai.

HNO, + HO —» NO; " H,O0" (9-34b)
agid] basel bz 1 acid 2
manh han  manh bon - vieu hon yéu han

HNO. 1h mit amd manh bon HO', no dién Iy hedn toin trong: nutde; NOy - 1A
mat base rat véu khing thé tranh chap proton. Phan dng (9-330) 14 mat chiéu,
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HF + HO o+ H,0" {9-43c)
acid1 bose? 44— base 1 acid 2
manh hdan  manh hdan yéu hon véu hon
HF la amd yéu hon 07, nén trong mide chi y#u ton tai cac phin ta HF
khéng dién ly. Phan ing (9-33¢) chuyén manh sang bén trai
_ Theo nghia ring, cac phan dng trung hoa, thuy phin hay trao dfi déu cb
the mb ta theo plitdng trinh (5:33), nhu cie vi du a bing 9.5.

Bang 9.5. Cac foal phan ung acid - base

Phin tng Aciel 1 Base 2 Atad 2 Base 1
Trung hoi HLO"  + OH = HL + HO
Trung hoh NH) + OHY == HO + NH,
Trung hoi HCI + NH; == NH' + Q-
Thuy phin H.O + CHCOO =— CHOOOH + OH°
Thuy phin NHy® + HO = H{I" + NH,
Trao ddi HCL + N == HEM 3 '

Thuyét proton cda Bronasted - Lowry v& acid - base 13 1§ thuyét hign dai
va hofin chinh, dude vin dung ring vl trong hod hoe higén nay. Sy xem xét
dinh tinh, dinh ligng eic trang thai cin bing tiép thes trong chudng nay déu
dun trén khil niém acid - base cou Iy thuvet do nhung chi gidi han trong dung
mi nude

2.3, Thuyét Lewis (thuyét electron)

Khi xét méi quan hé v@ ciu trie electron ciaa cac phin ti acid, base trong
sit hinh thanh lidn két edog hod tri kiéu phd trf, cing nim 1923, nha hod hoc
ngui My G.N. Lewis (1875 - 1946) dua ra dinh neghia:

Acid la mgt phan G nhan mit cap electron dé tao thanh mot lién két cong
hoa tri. Base la mée phan tie cho mit edp electron (¢ do 4@ litn kit vdi acid.

Nhu vay, dion vin buse thi dinh nghin cun Lewis vi cha Bronsted - Lowry
la nhu nhau vi déu ddi hii base phai c6 cip electron ty do, Sy khae nhau co
ban gida hai thuyét 14 46l vai acid. Thuyét electron ena Lewis khong doi hoi
eae phiin tit acid nhat thist phai chiza H dé cho proten nhu d thuyét Bronsted -
Lowry, do dé khan quat hon: Thue chit thi aeid lé nhing chat co orbital hoa
tri tréng dé nhan cap electron tw do.
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+ Vidu 89.11: Chc phan (mg dudi diy 1a minh hog cho thuyét Lewis.
- Phan tng trung hoa:

HY +  sOH =  H0
acd ke
Viy, proton (H') 1h mét acid,
= Phan ing giita cac phin tir
Acid Base
F
F—? + ; ‘I-i -H -— FsB—NH;
: H
¢l CH,
Cl—alil + 10 = Cl3Al-O(CH1)s
(@ CH;
AlCI, + CH4Cl CH{" [ C1IAICIS)

-

CHy'CHy  +  [CIAICI] CeHsCH; + AICL, + HQ

benzen toluen
Y A H OH
a ...6’.;-5&(; + i : = D=Si
H OH
8=y O Ca* Cat .@
== + 0N e = T Akt z .
# :.{!- "“"g
— Phan fing két hop:
BCl, + i@ —— BCL,
H'I' + INH'A - NH‘+

= Phin ang tao phie trong dung dich mude:
Cp®(ag) + (NHyy == [CulNHd™ + ag

— Phan dng thuy phin:

A+ O == AIOH* + H*
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Thuyét Lewis cho phép hifu s8u hdn co ché phin tng acid - base.
Nhung vi qui rong nén né khéng ¢6 kha nang dua ra phép dinh luong vé
oudng db acid, Thuyét Lewis hiu nhu chi thufin tién cho phén loai electron
trong ciiit tho chilt. Ngay vige d6i héi cae phin ta HCl, HNO,, H,S80,... phai
nhin cap slectron mai coi 1a acid thi thit 18 mbt diéu khién cudng.

3. SU PIEN LY CUA NUGC. THANG PH CUA SORENSEN
3.1, Sy dién ly cua nude
Nute 1a dung méi ludng tinh, vita cho va vita nhén proton:

H.0 —= HY + OH (9.44)

B0 + HY == HO* .55

H;O + H0O = H:O" + OH" (9.36)
aeid | hase 2 acid 2 hase 1

vl tutdng dng v0i 2 clip scid - base {8 hop theo thuyét Brinsted - Lowry:
HOOH v H,0'TH,0,

Mie da sy dién 1y eha nude vt bé, ngudi to viln do duoe 49 dan dign cia
na v xie dinh dude gid tri cia hing &0 cin biing eun phudng trinh (9-36) theo
dinh luit tac dung kha higne:

[H, O ]1OH |

= =2 = 32410" (325°C) 8-27)
[H.0 :

K [H,0) = 32410 tlﬁ—}gnf =K,= [H;0F] [OHT] = 1,0.10"  (9-38)
(mfit cach chit ghe thi phii viét cie ndng di [ | thank cfie hogt do .
a0y, khing thit nguyvén, vi 0 diéu kién chufin di so sanh vdl cie hoat dd
chuin a"= 1 mol/L. Theo dé, phuong trinh (9:38) phai dude vidt la:
W 8 = Lo=10" (9-38)
Hang 50 K, poi liv tich 8 ton clo nude. Tich 56 nay thay di theo nhiét d§.
Vi mét ton H,0' va mdt ion OH duge phin 1y o mit phin ol H.O, do dé
trong nude nguyén chit:

[H,07] = [0OH] = 107" = 107 mel/L (9-40)

= 100G =
(Nimg dd nude nguvén chil = 1802 = 55,6M, viy el mdi 555 Ltrdu phén
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b nude rhl ¢4 1 phin ti dign ly ra cée wn). Dun vie cin bang dién ly cia
nude, ngudi ta dinh nghin dung djch aad, base vi tring tinh tuy theo dd ldn
tuong dadi gida [H,0%) va [OH):

Dung dich Giél han chung ¢ 25°C
N WO . - [ (=50 (HO> 107  [OH]=< 107
Trungtinh [H0'] = [OH] HO7=107  [OH]=107
oo _ mot<on | morew o

Vi K, Ia hiing &5 @ kgt dd nhit dinh, nén khi bigt ndng 48 cia mot trong
hai ion, th ¢o thé tinh dude ndng 4 jon kia

+ Vi dg 9.12: Biét ndng dé [H,0'] coa mét dung dieh bing 3,0.10'M.
Tinh [OH7] va cho i@t dung dich 1 acid. trung tinh hay basa?
Giai
[OH] = VI — = 33k 10"M
[H,0"] 3.0 10
Py la dung dich acid vi [H,0'] = [OH].

3.2. Thang pH

Ning dé H,0* trong dung dich nude co thé bign doi trén mét pham vi
rong tir 10M dén 10 %M, gay kho khan va dii déng trong tinh tean. do dé
Sérensen dé nghi dong dai lugng pH dé bieu thi tiém ning ion hydro
(hvdrogen ion potential) v dinh nghia:

pH = Jdg|H,0"| hoie [H,0'] = 10 {9-41)
vipOH = -lg[OH] hodc [OHT] = 100 (9-42)
VI K, = [H,0'1[0H7] = 1,0 x 107 nén ngudi ta ciing hay ding dai lughg:

pK, = -lgK, = -lIg{H,0°][OH] = -lg[H,0°] - 1glOH | = pH + pOH = 14
(8-43) (0 25°C)

Thing thudng ngudl ta chi st dung thang pH, cae dai bugng khie duge
suy ra theo phudng trinh gquan hé (bing 2.6).
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Bang 9.6. Quan hé gitra [H.0'], pH, pOH va [OH']

H,0'] pH pOH [OH |
.

o 15 = 10

1o 14— — 0 I o

" 13 — T8 2

1o LE g 2 1o’ -

1o 1= T I Tig &

10" 10— 2 =4 iy =

10" £ = = 5 1o’

1y § — 2 = s

1o’ e — 7 iy’ --=--- Trung tinh
10" = = —_ R "

() 51 & ~ 9 10" -

{ip 4 "B — 1) 10" =

1o i1 o ] o' =

s 14 = — 12 10" g

10" 1= — 13 1o 2

I () — L |4 "

10 1 — 15 "

.

= Chu y: w) Vi K, phu thuje nhigt dé nén pK,, pH, pOH ecua nude nguydn

chit ciing thay doi theo nhiét d6 (bang 9.7).

Bang 9.7. Tich sd jon (K, cla nudc nguyén cfdt 8 mot sd nhigt 40

Nhigt dé (°C) K, « 10 pK, pH = pOH
0,11 L 14.96 7,48
; 020 | tas4 [ A
W00 | 1400 | To0
) 686 | w328 | 682
57300l 228 ol mE |
o000 | 140 | 570

b) Mudn dinh nghia chinh xae hon v& pH thi eAn pha thay thé [H,07)

biang hoat diiion hydro &, dé co:

a4,

{, C

= =lgm
= f.[H,07)

18,0

v Vidy8.13:

n} Dung dich HCOI 0,06M ¢4 ndng d§ ion hydro bing 0,05M. Tinh pH cia
dung dich,
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i) Biét hé 50 hont d6 ion trung binh cin dung dich a) 1a 0,83 & 25°C. Tinh
pH eoa dung dich

¢) Thém Nalll vao dung -u;liu*h ) dé dung dich ¢4 lige ion t::ng oAng 1:1 0.5.
Tinh pH cua dung dich, bift ring hé 50 hoat df fon trung binh coa HC 6 lue
1on 0,5 biing 0,77

filai
a)pH = qg(610% = 1,30
b) pH = Jg(0.83 = 0,06)= 1,38
e) pH = -1g(D,77 = 0,06) = 1,41
- Hinh 9.1 cho ét df pH eus mit 56 dung dich nude thuang gap.

pH

Tt 10 o L)

Dhich gl (13,00

Amoniae gia dung (11,49

WNhil dich Mg chim
; 10 —\duu iy day {HES)
= [ ek mim (g,
E 9 i, sabl thremg b (= 10,00
] — N 1 hn‘n (7.00-8.3)
— 1 — h".[”-“ 1 L3 l
— T HF  TRUNGTINE
Sahi (6,4)
6 Mo ticw (4.8 - 7.5)
o Nuoe mira sach (5.0)
=} 50
4 :I—Htu utng (4.0 - 4.5)
L —Ddm chin (2.4 - 34

it chitnh vt (2.2 = 2.4)
Exely o day (1.0 - 340

~HCL 1M (0.0

Hinh 9.1. Gia irf pM cda mit &4 dung dieh nude ihidng gdp
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4. CAN BANG ACID - BASE
4.1, Suf dién ly eta cic acid yéu

Trong nude, acid yéu HA dién ly qua phin tng vil phan ta H,0:
HA + HO — HO" + & (9-45)
Theo dinh ludt tde dung khéi hong, hing <6 cfin biing ot phan dng duge
vidi:
[HO'JA ]

B (9-46)
| HAJ[H, Y

B6i v dung dich lodng va cho mue dich thue hinh, ngud ta coi lugng
nude 14 da lan dé dige xem i héng s6 ([H,0] trong 1 Lt nude o 25'C vao
khodng 55,56 mol/L), Tu dé, phudng trinh (9-46) dude bign din:

H,O" |1
KHO] = K, = [_Flﬁj (9-47)
[HA]

K, goi 14 hling &6 didn ly aeid. eling goi 1A hiing 6 acid.

Npudi ta dang dai lugng:

[:IEIII = -EE'K:‘ [9—18]

vi goi 1a chi sp sie acid,

wn trj K, v pK, the hién d6 manh - yéu coa mit acid.

K, cang lfn, acid chng manh, ¥i 6 trang thai cdn bing no dién ly dude
nhigu hdan ion hydroni H,Q' trong dung dich v nguge koo Néu danh gia theo
pK_ thi. acid cdng manh pK, cang nho v nguse 1ot

Chii ¥: néu HA & acid manh, chang han nhu HNO,, dién Iy hoiin toan
frong nude, tite 1a nude thiu tém tit ea proton cua acid:

HNO; + HO = HO0" + NUy

thl: r'H'ﬁ']lul emm hitng = I-HNUHPIM whm g = ﬂ ﬂ Lt'l'lﬂg ll'lé.l ".'ﬂ“ hhﬂg' kh‘ﬁ“[-",
thn tai ohe phin td acid khéng dién 1y, phan dog hosn toan mat chiéu, K, trd
nén lin va eang, do da no khing dude xéc dinh trong didu kién thong thumng.

- Bang 9.8 dua ra gif tri K, ¢ha mit s6 amd ddn chife (mdt phin 1if cho mét
proton).
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Bang 9.8. Gia trf K, clla mot 58 acid don chife & 25°C

B Tén Cong thuc K.
Acid lodic HID, 1.8 « 10"
Acid cloro HEC1O, Tt =107
Acid nitrd HNO, 7,1 10
Aand hrydmafluoric HF 6.8 = 10
Azid acetyl salicylic {aspirin) CH,0C0C,H,CO0H 327 =107
Agld banzoic CiHCOOH 6.3 x 10%
Acid acetic CH,CO0H 1,8 % 107 g
I Agid propanoic CH,CH.COOH 1,3 = 10° ":'E
Sulfacetamid CpHeN0,8 1,35 = 10%
Suitadiazm | B aH M08 33107 -E
Acld hypoclora | -HEGHK 2.? = 104 a
Pantobarbital i N, 0 1.0 < 10"
Acid hypobromad HEO 2.3 x 10®
Acid hydracyanic HCH 5.2 =10
Phanol CyH.OH 1.0 10"
| Acetaminophen (pamcatamol) | CyHMNO, 1= 10"
| cld ioda HID 2.3 % 10"

4.2. Su dién ly cun cio base yéu

- Bage véu B trong dung dich nude ¢ phan ing:
BH* + OH

B + HO

e
————

(8-44)

b} diy, thuvét Bronated - LI.IWI."}' luu v ring, base B phii ¢d cip Elﬂulrun
fut do 48 két hop (thiu tém) proton cin phiin 0 nitde, do dé tao ra mit nong di
OH" trong dung dich. Base Brinsted - Lowry khéng nhit thidl phai chiy sin

nhom OH tremg efiu tao can no
Phan tng (9-49) ¢6 hang &) cin bing:

{ = M : m [H.0] = const thi:
[B][H,0]
KH,00] = K, = % (9-501)

K, goi 14 hiing 50 dién ly base, cing goi lh hiing a8 hase.
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Npudi to cing dong dai Iugng:

pK, = -lgK, (9-51)
vii goi 1 ehi =0 site base,
K, eang lim, hay pK, cang nhé, base cing manh va ngude lai

Chit ¥: toan b hudng base manh, ching han nhua NaOH, &6 mat trong
dung dich déu thiiu tém proton cun nude:

NaOH + H/0' — Na' + 2H.O

phan itng mt chigu, nén ciing nhy dii vai acid manh, K ldn vé edng va
khong dude xfe dinh trong didu kién thing thuong.

— Mot base phin td quen thude 18 NH,, trofg nude ndod phan ang:

iNHy + H,Q0 == NHy" + OH

_ INH,J[OH |
NH, |

Do K, nhé nén trong nude tén tai cha y8u ede phin 1 NH, (mae di trén
nhiin lo hoi chilt van ghi Ia “amoni hydroxyd’).

Tﬁmg dung dich nude, cie base véu gom 2 nhém lon:

v Base phin ta trung hoi, nhd amoniae, cie amin hiu co;

K, 1,76 = 10°  (825°C)

+ Base ion gim (& ci cAe anion cua che acid yéu,
Bang 9.9 ghi g bri K, con mét s6 base phiin ti trung hoa (nhém nmin),

Bang 9.9. Gia tr Kb cla mat 58 base phdn 1 ahdm amin

Tén Cang thire K,

Cisthylamin {CHTHLNH 86 « 10 A
Dimthylamin {CH,),NH 58« 10° '
Trimathylamin {CH, )N 5.2 « 10
Methylamin CHaMH, 4.4 = 10" E
Ethanalamin HOCH,CH.NH, 50«10 i
Atropin & H N, 45 « 10° £
Codain G HyND, 16«10 g
Amoniac MNH, 1,76 =10° a.
Pyridin CoHyM 1.7 « 107

- Anllin CaHgNH, 4.0« 10"

Eﬂ m B LE&!NH:]: 1.5 = 10r™ —
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4.3. Quan hé gida K, va K, cua mét cap acid - base lién hgp

Cd mét mbi quan hé din ginn ma quan trong g hiing &6 dién ly coa
mdt aeid yéu (HA) va ciin base lién hdap cus né (A7) trong dung méi lugng tinh
nhu nude, Quan hit duge nhiln ra qua cée phudng trinh:

T ; : [HiO"] [A]
) o K [HA]
AT # HD == HA + OH g, o ALOHT
[A]
[H.O7 [[A] [HAJIOH ] : :
K,xK, = —— 2 AL [H,O'J[OH ] =K. (&:52)
b {HA A | [[OH"]
G0, K, e K, = K, = 1.0x10" (9.53)

Mii quan hé nay cho phép tim duge K, néu bigt K, vit nguge Lo, Litu §
ring, trong cie bing tra citu, ngudi ta chi ghi cie gid tri K, vi K, ctia phin to
acid v base trung hoa Mudn bigr K, vi du etia CN™ va K, vi du eda
CH,NH,", thi st dung phuang trinh (9-63). Sau lchi tra bang, dude bigt I,
=82« 10" thi:

b 107 i
L L LA o

PENY K, s 62x10™"
'Irﬁ h“;."ll' Hn--h CH L NH ai 4,43-!“]4 thi:

i Sk
_ 10x10™10xi0M o

: 4
o (CHN, ) K owamisy 44x10

4.4. Sy dién ly eha acid, base da chite, Chit hong tinh

- Che phin trén md dé cip dén acid, base don chiic - phiin ta chat ehi cho
hofc nhin 1 proton. Néu 1 mol chit ¢ thé cho hofc nhan tit 2 proton tra
|En, ta goi nhitng chat do b aeld hode base da ehike.

— Acid e chite dign Iy titng nde, mbi nde cho 1 proton. Vi dy, acd phosphorie cf
3 chire acid dién ly theo 3 phan (ng nic:

I OHPO, + HO ==  H;0' + HPO;

_ HOT][HPO, ]

K= = 75=107" vk pK = -1gK. = 21
" [H, PO, ) ¥ hinlir, . 2
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¥ HPOy + H0 — H:0* -+ HH_}E'

|

. 1~
K, = DU Vo eonion i Ky, = -tk =72

& [H, PO, ]

3 HPOS + HO = HO® + PO,

_ [H,07]1PO,

K b
[HPO, 5]

iy

= 36x10" va pK, = -lgK, = 124

Phan dng dién v tdng obng:
H#PO; 4+ 3HO == 340" + PO

[H,0'1 (PO, | =
K. == 4 1 = KK Ky o= LTx10
= (FLPO, | - 2
vl FK‘H..-. = -lg K"L-q = FK-I, *-P]":..= +FK:|. = 217

K. . K., K, goi |acdc hing 56 dign ly nie.
pK,_ . pK, . PK,, li cie chi 56 site acid nie.
E,‘_ ‘ P[‘:_m la hang 6 dién |y tong cong vi chi 88 suc avid 1Ong cong,

Tit e phin dng dién ly edn H;PO,, ril ra cae nhin xé chung:

+ Hamg s0 dign ly niie 1 Jon hon nhidu so véi nde 2, Bac bigt K, vé cing
b, dén mee o6 the xem thue t8 14 khéng tin tai wn PO, trong dung
dich. Néi chung. néu K, >> K__ thi trong cie phép tinh gin ding nguti
ta chi su dung trisd cua K, | khi d6 acid da chiie duige coi 1 ddn ehie.

v Hang s6 dign ly téng chng bing tich odc hing sd difn ly nde. pK tong
cing bing tong cac pl nie.

- luy PO," chinh la midt base da chite v ciing nhin proton theo 3 ni,
mdi nfic ¢hi nhiin 1 proton t& phan ti nude nhu cie phin dng sau;

I/ PO + HO = HFO® + OH
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OH JIHPO. K . o L
K, = 2Ll e b K 'ﬂx“}.n = 28x10°
(PO, ] K, 3.6x10

I‘IKIH = 'IE-K'IJI = lr‘f"'

8] diiy 15 thé hién mdi quan hé cia cip acid - base lidn hgp HEO /PO ..

3} HPOS + HO W =—= H:POy  + OH

R —— = oF
_—OHHRFO, ) . Ky o LOX 'P__!_ = 16107
- [}ﬂ:‘j.]_] K_: 6-3!1(]

FKD—_ — _IEK‘h; = ﬁ_,ﬂ

O day li the hign méi quan hé eia cip avid-base lign hop H PO, HPO .

- w108 3
K = OHIHPOG _ K, _ 10xi0M o
[H,PO, | K, 7510
pK, = -IgK, = 119

O ddy 1 thé hién m quan hé eia eap aod. hase hén hop H,PO /H, PO, .
Vi phiim ting dién ly base tong céng:
PO~ + IHLO == 30H + HPO
= l{]H_ I I‘:i_lm-1| - K" .Kh:‘_Kh- 2o jixx.]u-zl-
[Py ] |

v pK =Rl = pK;, +pKy, +pK, = 203

iy

:hlllll

- Nhy vay, mat acid da chite H A sau khi cho di tit ca proton s8 tao ra mot
base da chie A va n cip acid - base lign hop. O vi du H, PO, ta thiy cd 3
cip neid - base Lién hdp v cde mor quan hé giita ching dude nhin ra l4:

Kr.x K‘M = K"_'-‘ 1":II: =3 Fl-ll-.J': Kh. = H.'n = l,ﬂxlﬂ“

KJ"""H K"‘"l: = ]'{‘_x F:“:‘; K“‘:-r I{|1|"': K‘I:|::"i H‘h. = E:11 = 10"



— Bang 9.10 cho biét hing s dién ly cda mot 55 aeid da chite,
Bang 8.10. Hing &4 dién ly cua mdt &8 acid da chite

Tén céngthie | K, K, K.,

Acid oxalic H,C;0, 56x107 | 54 «10"

| Azid phosphore H,PD, 30x00% | 1T =107

!Huld sulfurd H,S0, 14=10° | 65=10" a../\;.

Acid phosphorc H,FO, 75=10" | 82%x10* | 3.6x10% ..

Aeid stsenic HASD, | BOx107 | 11=10" | 3.0 107 E

Acitl citric CHOy | 7Ex10* | 17 «10% | 40107 b

Telracyclin GOy | 50=10" | 2,1« 10 | 2.0x10* g

Al ascoroic ) E
ol M X 50=10% | 18= 10"

(Vitamin G}

| Acid carbonie HicO, | a5x107 | 4,7% 10" -

Acld hydrosulfuric H,5 8.0x10* | 1.0x 10"

— Chét luing tinh. O vi dy dién lv ein acid phosphorie, cic ion HPO,” v
HPO," ed thé eé chite ning cia mit acid hay cia mdt base. Nhin chung,
trong hé acid da chie HL A, tat ca cae 1on déu oo 2 chife nang nhu the, trir
H. A v A" Mt ton co thé dong vai tro nhae mot acid hay mot base duoe
goi ld chdér Dedmg tinh. Cae scid amin va protein Ih nhitng chét ludng tinh
dughe quan tim die bigt trong Dude hoe. Vi duy, glyein (H.NCH,COOH), la
mét acid amin ed trong thinh phin ede dung dich dam 48 tidm truyén,
hode pha dung dich d& ris trong phiu thudt. Glyein hoat ding nhiu mot
acid hode mol base:

‘NHCH,COO™ + H,0 ==
FNHYCHCO0 + HO ===

NH.CHLCOO™  +
' NH-CH,COOH

H,0"
+ 0OH

Caun mr "'NH,CH.COU™ got la phdn o fon, no mang ca dién tich dusmg va
am, wan b phin (1 trung hea veé dién (khie vdi cde jon ludng tinh phén ly ra i
H,PO, hofic H A). Tuy theo mdl truting mi ghvein thé hifn tinh acid hay base. O
pH ma néng 96 phin i jon Jdn nhit goi 14 didm dang dion. Tyl didm ding dign
chuyén déng thige cin phin ti chit tan trong dién trudng o6 thé ba qua.
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4.5. Cach tinh pH mét s dung dich

Dia viao phuong trink bao toin néng 46, phudne trinh bio teln dién tich
va cne hang &6 cdn béing, ngudi ta o6 thé tink chinh <ae [H.0'], tit 46 tinh pH
cho moi dung dich o6 thinh phdn biit k¥ Tuy nhién, nhigu b phitdne trink
riit phite tap, khé giai; hon nin, g4 trf pH qua chinh xd@c vdi nhidu 86 18 sa5u
hing don vi cing 4 diéu khong cin thigt. Trang thue (6 nguo th chifp nhin
cach tinh ghn diing ma van thod min ee gidi han sai 56 duge dat ra cho titmg
tridng hop cu thé, |

A. Dung dich acid manh, base manh
= Tink pH cia dung dich acid manh don ehiie:

Acid manh HA, ning db Ca mol/L, duge xem i digén lv hein todn (o= 1)
trong dung dich nude. Cic ¢in bing didn ly tao ra 8 néng 40 chua bist [H,0'],
[OH] va [A] nén edin 3 phuong trinh dée lap ién quan de xae dinh:

HA + H.O —» HOy = A (a)
HQ + H0O === Hr =+ OH (hj
HO] = [A] + [OH] (c)

Can e phuong trinh bio toan dign tieh () va tich s ntﬁ_pg dd lon r;l'm
nude theo () ta tinh duge:

Kn
- :
[H,07]
Gidi phudig trink bac 20 [HL0']* - Ca{l,0'] - Kn = 0 tim gz [H,07] vdi
tit do tinh pH. Day & phuong trinh duge ap dung cho it ky mét acid manh
ndo vl néog 46 Ca tuy ¢. Néu Ca 2 1,12.107 M (nghin & chip nhin dung dich
acid ef pH = 6.95, cach ét 5% don vi pH so vdi g0l han trung tinh) thi ba gua
[H:0"] do nude dién Iy ra, do d6 [H,0"}= Co v

[HO'] = Ca (9-54)

pH = -lgla (8-25]

Chi ¥: Néu dung dich gém chita nhifu acid manh don chie HA, néng dd
Ca,, HA, ndngdp Cay... thi Oa trong (9-54) 14 ting ning &40 cée acid b6 mit: Ca

=" Cny +Cng + ...

+ Vidy 914 Tinh [H,0'] v pH elie dung dich: a) HNGQ, 0,015M : b)
HCl 10°M vii ¢) gbm HNO, 0,0100M va HC1'0,0015M.

Gidgi
) [HNO,] == 1,12.10°M nén [H,07] = Ca= 0,016M v pH = -lg (0.015) = 1,82,

-
!

L]
-
-




by (HCH < 1,12.10°M nén phii ap dung (9-54), tim duge [H,0'] = 1,6.10
M va pH = 1g(1,6.107) =8,80.
¢) Vi Ca = 0,0100 + 0,00156 = 0,0115M == 1.12.10"M nén [H,0"] = Ca =
0,0115M vt pH = -1g(0 00115) = 1,84.
— Tinh pH cia dung dich base monh don chue:
Base manh BOH, nong dd Cb mel/L, dién ly hoan toan trong dung dich
nude. Bang cich gidng nhu 461 v acid manh, xét 3 phusng trinh déc lap:
BOH e OH- + B+
MO ~== OH + HO
[OH:] =—— [B] + [H]

Rut re:

Kn K
ha H,0Q'l + Ch = 9-54)
TR TCI

Gidi phuong trink bac hai tim duge (OH ] hosie [H,0'], tir dé tinh pH cia
dung dich,

Néu Ch 2 1,12.10°M thi bd qua [OH] do nude dign Iy ra (nghia la chiip
nhin dung dich base ¢6 pH = 7,05, cich &t 5% don vi pH so vdi gidi han
trung tinh), do da [OH ] =Ch va:

pH = 14 + lgCh (9-57)

Néu dung dich gém chita nhifu base manh thi €b li téng néng dé cac
base co miit.

+ Widy 916 Tinh pH che dung dich: a) NaOH 0,53M:; b) CsOH 10°M

va ©) gom NaOH 0,5M va CsOH 0.3M.
Gidi

o) ViCh>>1,1210'"M nén pH= 14 + 1gﬂ4ﬁ =18.70

by Wi Ob < 1,12.10"M nén phii dp dung (9-58), tim duge [OH] = 1,6.10
™M = pOH =680 nén pH = 14 - 6,580 = 7,20

HViCh=056+03=080>>1,12.10"M, nén pH = 14 + 1g0,80 = 13,90.

{OH-] = Ch +

B. Dung dich chita mit cip acid - base lién hgp

Mt cqip acid - base lign hyp trong dung dich tgo ra 4 ndng do chua bidt
{(xem muc 4.3 phia trén) la [H,0'], [OH], |A7] va [HA] ¢ trang tha céin bing.
Viay otn 4 phudng trinh die lap lién quan && xae dinh ching, ghm:
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+ FPhudng trinh dién Iy cta acid yéu HA ¢6 ndng 46 ban ddu Ca va hing

50 chn bang Ka:
HA + HO —» HO' + A ga = OHhONA]
| [HA]
+ Phudng trinh dién lv oia nude:
HO =+ HO == HO + OH En = [H,0"][0OH ] = 10"

+ Phuong trinh bao todn néng 48, vai Ch 1 ning dd ban d8u ean base
véu hén hop A

Ce + Cb = [HA] + [A7]
+ Phuong trinh bao todn dién tch:
H,0°] = (A7 ¢+ [OH]

Sau khi 16 hop 4 phuang teinh trén vi sip x&p lai, thu duge:
. (Ca - [H0'] ¢ [OH])

(Cb + [H,0°] - [OH ])
Déy 1 phudng trinh chinh xdc v téng quit, cb thé tridn khai finh toin

ma khéng chn kém theo bt k¥ gid thigt nko, Phudng trinh (8-68) dude dp
dung dé tinh pH cho nhidu trudng hap cu thé.

— Tinh pH ctix dung dich mot acid yfu don chic;

[HO] = (9-58)

Kn
Durig dich ehi chia moit acid yéu nén Ch = 0, thay [OHT] = 1.0 vil
4
edp x6p la1, phudng trink (9-58) trd thanh:
K e MR (9-59)
, 07 - Kn
[H,O7]

Phudng trinh (9-59) cho phép tinh [H,0°], tx d6 tinh pH chinh xae cho
bt ky dung dich nio chita mit acid y&éu trang nude.

Dé tinh gin diing ngudi ta chip nhan sal 26 < 5% (goi 1h gia thidt 5%):
khi mt ghl trj < 5% =0 v mit it trj khie thi ed thé ba qua,

Van dung gia thiét 5% dé xét (9-58) cho thiy, néu (Kn/[H,0°]) < 5%,
nghia | khi [H,0'] > 4.47.10°'M thi bé qua [H,0"] do nude dign ly ra, do dé
phucng trinh (9-59) trd thanh:
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[H,0' ]

= (9-60)
Ca - [H,07]
Néw ([H,O7]/Cr) < 6% thi (9-80) duge thu gon lm:
En = HoT = {H,0'] = vKaCs (9.61)

Ca
O day cin hidu, din hdi Ca do lon nhung Ka cing phai da nho di [H, 0]
tit acid dién 1y ra co thé bo qua. Van dung gia thigt 5%, ta cd tifn chi don gian

7' - =h
dé ap dung (9-61) lh — > 400,
Ka

+ Vidy 816 Tinh pH cun ede dung dich: o) 'CH,COOH 0,05M,
Ka = 1,810% b) acid orthohydroxybenzoic (HOC.H,COOH) 0,01M,
Ko = 106.10° va o) HCN 1,0.10'M, Kn = 6,2.10™

(riai
a) Ap dung cong thite (9.61) tim duge: [H,0'] = 4/1,8.10 'ﬁ.ﬂ.UE = 94810

9.49.10°

‘M. Kifm ten gia thiét 5%: = 100 = 1.9% << 8%, hode (CalKa) = 2777

5> 400, viy gid thidt ding, nén pH = -1g(9,49.10" = 3,02,

b) Ap dung (9:61) tim dude: [H,0) = -J'l.[:-ﬁ. 100,01 = 8,26.10"M. Kiém
3.26.107°
(il
gai. Phai ap dung (9-60) bing cich mai phudng trinh bic hai, tim thity: [H,0]
=277 10"M. Vi gis trf ndy >> 4,47.10'M nén b thé sd dung v tim duge: pH

= 1g(2,77.10") = 2,56.

o) Ap dung (9-61) va (9-60) déu cho [H,0'] = 2,49.10'M, gia trj ndy
< 44710 M. Viy, khéng thé bo qua [H,0°] do nude dién ly ra. Phai p dung
phudng trinh (9-59) li phudng trinh bic § vi giai theo phuong phap lap
Newton dé tim [H,0°].

Tuy nhién, dé ap dung duge (9-59) theo cach tinh gan ding vdi Zia thiét
[H, 0"} - Kn

[H,07 |

tra wia thidt 5%: * 100 => 5% hofie (Co/Ka) << 400. Vay, gia thiéc

5%, ta xét miu =8 cla no, Néu { ]# Ca < 8% thi (959 trd thanh:

ko= BOTKD 4oy pron = KiGa s s 042
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- C’.fui ¥: sau khi ap dung :‘E-EIE}::!E tim [H,0'], cdn kiém tra lgl sem pid
thiét 5% ed duing khong, Cling ¢o thé dun ra tidu chi xét totde khi ap dung la
(447.107)* - 10

4,47.1077.0,05
dung cho tit ea ede trudng hop, trit dung dich o6 Ca qui nho.

Tro lai vi dy dang xét, vi Ca = 1L0.10"M > 8,49.10°M nén &p dung duoe
(9-82), tim thay:
HO'1 = 62.10" 107 +10™ = 2.68.19'M

vil pH = -1g(2,68.107) = A.57.

Ca

B.49.10°M. Thife ra cdng thire (9-62) duge ip

— Tinh pH cia dung dich mit base yéu don chite;
Dung dich chi chia mft base y&u nén trong (9-58) Ca = 0; thay

H,0"] = m':’_ 3 thay Kn= z vi =p x&p lai thi (9-58) trd thanh:
Kb = [OH)" - Ko (8:63)
o [OH'] - Kn '
[OH ]

Phuong trinh (9-63) tho phép tinh [OH], tit d6 tinh [H,07] va pH hoan
tafn chinh xée cho bt ky dung dich nio chita m{t hase y&u trong nutde.

Bing lap luan hoan toan tudng ty nhy d6i vii aeid yéu § teén ta tim duge
cong thire tinh gén dung [OH | cho titng truong hdp trong gidi han sai 86 5%,

Néu [OH] > 4.47.10™M thi bé qua [OH] do nude dién ly rs, (9-68) trd thinh:

R ool (9-64)
Ch - [OH ]
: b : % F
Néu {JOH )/Cb) < 5% hay E > 400 thi s dung céng thue:
—ig i =3
Kb = [ﬂé-'lhj = [OH] = +EbCh (9.60)
N1 chung, néu Cb = 8.49.10°M déu c6 the ap dung:
[OH] = JKBCh + Kn {E-64)
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+ Vidu 9.17: Tinh pH cta dung dich cocain base 0,0025M. Biét cocain
bese (ding giy t8 niém mac mat, miéng, nidu dgo) cd edng thic
ﬂl]HﬂN{}i ?ﬂ Kb = E,E-lu-u.

Giai

Ap dung cong thie (9-66) vi Cb = 0,0025M > 5,49.10*M, tim duge:

[OH] = 2610700025 + 107 = 806.10°M

pH = 14 + lg(8,06.10" = 9,81
~ Tinh pH et dung dich chia mat odp acid - base lién hap:

Nhi vay dung dich s& gdm mdt acid yéu va mud cha né, ching han
CH,COORMNaCH,COO0; hosic mit base yé#u v mubi clia né, ching han NH, CUNH,
cung duge thém vio nude. Vi Ca, Cb duge thém vio nén nhin chung 1dn hdn
nhifu [H,0'] va [OH]. Vay phuong trinh (9-58) tro thanh:

KaCa
Ch

+ Vidu 918 Tinh pH ciia dung dich: a) CHLCOOH 0,19M va NaCH,C00
0,16M ; b) NH, 0.3M via NH,C1 0,2M.

H0Y] = (9-67)

Giai
a) Tir (9-67):
.
: 0
o = B8I07).002 o op oo
0,16
vi pH = .1g(1.35.10% = 4.87
Kn ]
by Ka = = tinh » nH thieo (9:67):
: n'””h ﬁhwrm L7610 : A, = }
|_H \
pH = -lIgi -”-—--—HE*—;} = 942

B 7610° 03
C. Dung dich acid, base da chife

—= Tinh pH cua dung dich mot aced do chie:

Hiu hét cie acid yéu da chie H A oo nie phin ly trude 16n hon rat nhifu
née phin ly k& 1iép (Ka/Ka , = 10Y. Do 46, khi Ka/Ka. = 10" + 10* nguiti ta
xem [H.0'] chu v@u duge tao ra ti bude phin ly thi nhit va vide tinh pH cta
dung dich seid du chite tuong tg nhu 481 vdi dung djch acid y8u don chide.

4+ Vidy 9.19: Tinh pH cua dung dich H,PO, 5,0M.
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Giai
Vi Ka,/Ka, = (7,5.107)/8,2.10%) = 1,2.10° nén &p dung theo cong thie (9-
61) dé tim: pH = 1g/7,5.105 = 0,71
~ Tinh pH cua dung dich mdt base da ehe:
Gidng nhu df véi acid yéu da chite o trén, khi Kb/Kh, = 10" + 10" thi
tinh pH tumng ty nhu d6 véi dung dich base yéu don chite.
+ Vidu9.20: Tinh pH cia dung dich Na PO, 0,55M,
Gidi
Vi Eb, (PO, VEb,(H,PO*) = (2, 8.10°/1,6.107) = 1,75.10" nén ap dung (8-
65) vt tinh:

pH = 14 + 1g+/28.107°055 = 13,09

Cha 3: truiong hop cac hing s6 dign Iy Ka,, Ka,... hogc Kb, Kb... khic
nhau khing nhigu thi cdach tinh pH ein thes phuong phap phic tap han,

D. Tinh pH cua dung dich mudi

Che mudi duge xem 1a hén hop cia acid va base. Trong nude ching dién
Iy hoan tohn thanh cdc lon. Che 1on ndy ob the tuong the vdi che 1on H,0" v
OH ™ do nude dién ly ra, vi thé dung dich mudr ¢o nhitng gia tri pH khae nhau
i ta o thé dy dodn va tinh duoe

— Mué cta acid manh vi base manh tao ra dung dich trung tinh (pH =7)

vi cic 1on khing phan dng vél nude, Chang han:

L0
NaCl (r) H; = Nat + CI
a = [00%

Na® la acid vo eing yvéu vi la cation cun mot base manh (NaOH) nén
khing phin dng vdi nude. O la mdt base v6 cang yéu vi [ anion elia mét acid
manh (HC1) cling khong phan img v& oude. Trong dung dich chi ¢d nude dién
Iy nén mdi trdong & trung tinh

Thude loail nay gdm che mud tao bdi ion kim loal [A, 1A (trir Be™) vii
anion cua acid manh NO,~. CI", Br™, I, C10,", HSO,".

-~ Muéi cua acid manh va base yéu tao ra dung dich cé tinh acid (pH < 7) wi
cation phan dng nhu mot aosd viu, con anlon thi khang.

+ ¥i dy 9.21; Tinh pH et dung dich AICIL, 0,010M, biét Ka =

AHAE

1.2:10°,
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Ciai
Cation Al™ trong dung dich 1a mit acid yéu phan dng v nude:
AlH,0)* + HO === ANOH)HO + HOr

pH etin dung dich ditge tinh nhu déi vii mot acid véu. Ap dung cong thiic (9-
B1), tim duge: [H,07 = /1,2:10°.0,01 = 3,46.10"M thod man ma thiét 5% nén
pH = -lgl846.10" = 346

Yi d.u. ]:I:I.I.,l-l}'! I‘.huél: ]-ﬂg.l l'!é.}" nhu: M:[Sﬂ‘]g. Eu{Nﬂ'ulgu ECHJNHJJQEGp
(CHL),NH,CL..

~ Mudi ctin acid yéu va base manh tao ra dung dich 6 Linh base (pH > 7) vi
anion phan tng nhit mdt base yéu, von cation thi khing.

+« Vidy 9.22: Tinh pH can dung dich NaCH,CO0 0,13M.
Giai
H,0
r
ot = 100%
Anion CH,CO0 trong dung dich la mit base yéu phin tng vii nude:
CHCOO- + HO === CHCOOH + O

NaCH,COO (r) Nes + CHCO0"

Ap dung (9-65);

n-14
O] = |0 b = [ 013 = 85010°M thod min
Kb gyt 1,8.10

pin thiet 5% nén pH = 14 + 1g(8.60.10% = 8063
Vi duy mudi thude loni niy nhu: KON, NayC0,, K.PO,, Ca(CN),, K.8..,

— Mufi cia aod véu va bose véu tao ra dung dich cé mdi trudng acid, bnse
hay trung tinh phu thude vito 48 manh scid hodc base tudng di cin cae ion,

+ Widu 9.23: Tinh pH coa dung dich NH,CN 0,1005,
(Gidi
H.O
NHCN ——» NH,/+CN
o = 100

Nhing thinh phin chinh trong dung dich 1 NH,*, ON", H;0 ¢6 ¢he phiin (mg
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() NHg + HO == NH, + HO" Ka, =6710

(2) CN- 4+ HO == HCN + OH Kb.=1610" do Ka,=86.210"

(3 HO + HO == HO" + OH- BEn=1010"

v phiin dng trung hoi gida acid NH,' va base ON
(4) NH; + CN- == HCN + NH, K="

 Trude hét tim cac cong thie Iy thuyét chung cho logi mufi niy. T cdin
bang (4), cho:

o - [HONJINH,] _ [NH,J[H,0°]  [HCN] _ Ka, )
[NH;[CN ] [NHi]  [CN][H,0°]  Kay,

Lip bang phan dng:

NH# + CN- == HCN + NH;

Ban dau o O 0 ]
Bién ddi K roax X 4
{1 an bang C,-x C,x X X

(O day, C,, 14 néng 4% ban ddu otia mudi, va didu kign dd lp bing trén la
I:ZJ'J".I.]I"":.HI e Iu.H vil R‘“':HJ{: > 110 l.l}'

T bing phan ting che thdy [NH,"] = [CN7] va [HCN] = [NH,], dua cic
néng ¢ nay van tich s8 sau dé thu duigie:

Kﬂ-:h-ﬁ-ﬂru,n = [Nﬁj][[1!0+]k[m-]rﬁiﬂ+] =y

- [H,0°°
[NH]] [HCN]
= [H,0 = [Ka,Ka, = pH= lg,/Ka Kay (9-60)

Viay, pH eva dung dich logi mudi nay khing phy thude vio ndng da mudi,
ehi phy thude vio gii tei eha hai hing sf tAn bang,

Trd lai vi du cu thé di cho, thu dude:

pH = g J{57.107%),(6,2.10™) = 9,23
5. DUNG DICH PEM. CHAT CHI THI pH
5.1. Dung dich dém

- Pung dijch dém 14 dung dich od git tri pH hilu nhu khéng thay dé khi pha
lofng hode khi thém mét hong nho sed manh hay base monh vio no.
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Tinh chiit chéng lai sir thay dai pH dude goi 1& tde dung dém. Chéng han,
mitde hode dung dich NaCl khéng cb tée dung dém, nén néu thém ImL dung
dich HCI 01N viio 100mL nutde tinh khigt thi pH gidm tit 7 — 3. Tria la, hén
hap ghm CH,C00H + NaCH,COO vai nfng d§ dong mol 0,01M cé tie dung
dam, nén cing thém 1mL dung dich HC1 01N vao 100mL hén hgp dé thi pH
chi thay d6i ~ 0,09 don vi. Nguii ta gor hén hop vifa néu la mot dung dich dém.

Mubdn giit duge pH hiing dinh, hé dém (dung dich dém) can phaii chia mit
effu til e tinh dcid dé trung hod OH thém vio hé va mdt cliu 4t c6 tinh base
d& trung hod H,0' thém vao he. Cic ciiu ti d6 khéng thé la acid vi base bat
ky, b vi ching phii cing tén tai trong dung dich ma khéng trung hoa lim
nhau. Ra rang, d6 chi co thé 1a 2 eiu v cha cing 1 cip acid - base lién hgp
theo thuvél Brinsted - Lowry, vi du nhu eip CH,COOH/CH;C00- (hin hdp
aiid yEW v mubl eda né) da néu trén. Cin khii quat ngay rang, mdt hé dém la
mat dung dich ctn 1 edp acid - bage lién hap mda (6t nhét ¢ ning dé caa dang
acid pa cia dang base xip xi nhau.

- et ché dpm: hén hop CH,CO0H + NaCH,C00 trong dung dich thigt lip

ciin bing:
CHiCOOH + H0 === CH00" + H0° (9.70)
e [H,0" ] [CH,CO0" ] = 18x10% (9:710)
[CH,COOH] :
Rit ra: [H,O'] = K, ICH,COOH] (8-71h)
[CH,COO™ |
Mudi NaCH,COO dién ly hoan toan:
NaCH,COO0 —» Ne&' + CH,COO (9-72)
nén [CHCOO ] e = [Mudi]
Viiy:
[CH,CO0 N s = [CHCO0 Yy i+ [CH000 4 (9-73)

Khi ¢ miit gie CH,COO" tit mudi véi luong 1o thi cin bing (9-70) bi diiy
livi manh sang trad, CH,CO0H didn ly da v&i lai cing y8u hon, do db 6 the bd
qua fﬂﬂqﬂﬂﬂ' Im i nen;

mH:GGD_Imm; ik = [E HiCDUTIﬂ mndl = [M uﬁ‘iltﬂn plaisi fmis il s
[CH,COOH g s = EACI] i phidln v s

166



Thay cie ning d6 trén vao phuong trinh (9-7T1b), ta eé:
¥ [ Mead]
HD] = K- (8-74)
[ ] I Muii]
[d&y chinh 1& phudng trinh (9-67) di bidt].

Tir (9-74) tinh pH etin hé dém CH,COOH/CH,CO0:
pH = pK, + lg— (8-75)

Heé dém dang xét giid duge pH hang dinh, vi:

+ Khi thém mit litgng acid manh (tie & thém H,07) vao hé thi base cun
hit (& CH,C00) s trung hod va {rhuyq_in acid manh thém vho thinh
acid y&u et chinh hé qua phan oy

H,0" {thém vAo) + CH,C00° - CH,COOH + H.,0
Nha da, pH etia bé hiu nhu khéng thay déi.

+ Khithém mat luong brse manh (e li tang thém OH) wio hé thi sod
gua hé (la OH,COO0H) sé trung hoi gua phin ing:

CH,COOH + OH (thémwao) - CH,CO0  + H,0
Nhd d6, pH cin hé gihin nhy dude hing dinh.

v Vi pK, la hiing &8, do d6 pH ean dung dich dém chi phu thude ty 50
[Muéi}/[Acid]. Khi pha leang, ty s nay khong dii (mac dO ndng 40
mufi vi acid didu gidm), pH vi the duge hang dinh.

Phiteng trinh dém; dé khai quit cho hé dém gim mit acid yéu (HA) va
muin cua nd (A, la dang base lien hdp), ta b ec phudng trinh chung:

HA + H,0 == HO' + A K = [HOTA]
[HA]
[H,07] B o el (8-76)
(A7) | Base|

[A°] -
H = I 4+ lp— 0.-77)
p pK, ¢ AL (

Hut ra chung cho mol cap acid — base:

| Base] 5
H = 1 (9-78
p pK, + HEMM] 7H)
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Phuong trinh sau cung go1 la phudng trinh Henderson.
+ Vi dy 9.24: Tinh pH ciia dung dich dém:
a) Chitn CH,COO0H 0,50M vi NaCH,CO0 0,50M.
b) Sau khi thém 0,02 mol NaOH vao 1 lit dung dich dém a).
¢} Sau khi thém 0,02 mol HC vae 1 lit dung dich dém a).
K, di cho 0 phudng trinh (9-71a).
Griai
a) ViE, = 1,8 x 10° nén pK_, =-1gK_=4.74
Diing phuong trinh (8-78), tim duge:

0,50
H=4M+lg— = 44
B Eﬂﬁﬂ

b) ‘Thém 0,02 mol NaOH vio 1 lit dung dich dém, do phan Gng trung hoa:
NaOH + CH,CO0H - Na' + CH,COO" + H,0

mi nong di acid (CH,COOH) cia b ginm con (0,50 - 0,02)M vi ndng dé
base (CH,CO0", dang mudi) eun hé thng thém thanh (0,50 + 0,02)M. Vay:

o) Thin 0,02 mol HOL wao 1§t dung dich dém. do phan ng trung hoa:
HCl + €H,CO07 - CHCOOH + Cr
ma néng dd base (CH,C00") cia hé gidm von (0,50 - 0,02)M va néng d6
acid (CH,COOH) cita hé ting thém thanh (0,50 + 0,02)M, Viy:
0,50- 0,02
0,50 + 0,02
Nhin xét: dd thém base manh (NaOH) hay acid manh (HCl) vas hé dém

o thié nhit trén thi pH eda nd ciing chi thay déi + 0,08 ddn vi pH, tudng dng
vii sy thay déi = 0,8% pH cin toan hé,

Ghi chi: phuong trinh Henderson (9-78) duge fip dung chung cho dung
diek dem thitd chp acid - base litn hdp bt k¥ nio. Ty nhidn, ngudi ta cang
phiin bidt 2 truong hop khi hé dém duge tao thanh ti:

« Cap aeid - bage lign hop dang HAA™ [phudng trinh (831)) 1& dung dich
chimi gim 1 acid yé va mudt cia né, goi fit la hi dém acid, Ching han
CH,COOHANA"CH,CO0"; HLCO/NaHCO,; H.PO/(NaYH.PO

pH = 4,74 + g = 4,71
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« Chp acid . base hén hgp dgng BHY/B [phudng trinh (9-32)] la dung
d,t'mfl dim gom 1 base yéu va mudi cle nd, goi tat la hé dém buse.
Chang han NH,"(CI'VYNH, ; ephedrin,' (80, Vephedrin base.

— Yéu to anh huong dén pH cua hé dém:

+ Late jon cua dung dich. Khi thém mué trung tinh bat ky nao vao hé
diém, hee 1on 1 cun dung dich tang: Nguge la, khi pha lodng, lye 1on 1
oin dung dich dém giam. Sg bién déi lue jon dan dén thay déi hé =6
hoat d4 [ ¢ia 2 thinh phiin tgo nén hé dém, vi thé pH eda dung dich
dém bi Ank hudng,

+ Nhiét d6. Theo quyv ludt chung, trang thii cdn bang trong hé dém etng
thay dii theo nhidt 48, Tuy nhién, dnh hudng nay nhd, néu nhiét 4
bién déi trong khoding hep.

& Vi dg 925 Mt dung dich dém chiaa HCOOH 0,06M va NaHCOO
0,10M. Dung dich cé lye jon 1= 0,10. Bigt pK, cla acid formic bing
4,74, tinh pH ¢ua dung dich khi:

1) Khéng xét dén su difu chinh ¢ua hé s hoat da
by C6 xét dén sy difu chinh eaa b =5 hoat dg.
Gidi
a) H= 374+ lg— = 4.04
5 “ 0,05

b) Vi Iue ion eua dung d.iﬂh [ = 0,10, nén hé s8 hoat d6 duge tinh theo
phuong trinh (9-27) va (9-28) cua Debye - Hickel, tu dé phuong trinh dém
Henderson duge viét theo hoat dé nhu sau:

o HCOO [=1
[Acd]= T, IHC{JDH] 3
Vi HCOOH i acid véu, nbng 46 nhé nén §0, = 1, vér
1HET}H 1
H = pK, + ;
= pR e ncoony T o
o
= g gaas - S2IDID o g

0,05  10+40,10

« Dung luomg dim () Kha nang chéng lai sy thay dol pH cta cée dung
dich dém khi thém acid manh, base manhk hay pha lofing la khac
nhau v chi trong mat gial han nhit dink nao dé. Dung lugng dém )
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Ih mdt dai lugng dé ddnh gid hiu lue dém, duge dinh nghia 1& 0 gia
lieging base manh hay acid manh thém vao dé pH thay @i 1 don vi,
Bifu thite xae dinh P trung binh la:
B = E = ﬁ (9-79)
ApH ApH

O diiy, AB, AA |4 & mol OH" hay H* ciia base manh B hay acid manh A
tao nén mit st thay ddi v& pH 14 ApH. Chi y: khi thém AA thi ApH < 0 nén
phai dat dédu — dé § ludn dugng. Nha vay, dung lugng dém B cia mat dung
dich cang lén thi higu lye dém (hay khit ning ching loi sy thay ddi pH) cang
lém v nguge lai, P od gid trj bing 1 khi th&m 1 mol cin base manh (hofie acid
mianh) vio 1 lit dung dich dém giy ra su thay ddi 1 don vi pH.

+ Phudng trinh Henderson (8-78) cho thiy, pl goa dung dich dém chi
phu thude ty so |Basel/[Acid]. Dung lugng dém =& lon khi [Base] =
[Acid]. Nguge lai, khi 2 nong dé db khac nhau nhifu thi dung luong
dém ciing nhd, hidu lye dém yéu ditn. D& minh hoa; ta trd lai vi dy
8.33: tv 88 [Base]/[Aad] = [CH,COO J/[CH,CO0H] = 0,60/0,60 = 1 da
cho két qua 1 pH chi thay & 0,08 ddn vi (= ApH) khi thém 0,02 mol
NaOH (= AR) vao 1 lit dung dich dém, dung lugng dém tinh theo cing
thite (9-79) cha B, = 0,02/0,08 = 0,67, Gii s bay gid thay dfi ty =0
thanh phin cia dung djch dém khac 1, ching han [CH,COO7)
[CH,COOH] = 0,40/0,60, dung dich hic nay e

{),40
Néu van thém 0,02 mol NaOH vio 1 lit dung dich dém nay thi:
pH = 4,74 + IEM = 4,60
0.60-0,02
Viiy pH da thay dii 0,04 ddn v v& f, = 0,02/0,04 = 0,50 nhd hon §, di xét
o trén. )
Tém lai, o ndng 4o nhit dinh, mdt dung dich dém co pH = pK, (nghin Ia
khi [Base| = [Amd]) thi dung lugng dém [ etun nd 1a lon nhat.
Didy kidén "3 ning do nhit dinh” dudge hidu 1 tdng eis 2 ndng do
[A¢id] + [Base] = C, +C, = C
« Dung ludng dém tinh theo phudng trinh (9-79) chi la ghn ding. P4 la

dung ludng dém trung binh khi thém base hay acid. Néu viét phudng
trinh dudl dang dao ham:

pH = 474 + lg

= 4.56
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dc, _ dc dc,

= 3——2 . (9-80)
dIn[H,0"]

s _ &
dpH  —dlg[H,0"]
lai dua theo cae quan hé: [H,0%] = K, :::l- vk C=0C, + 0, =const nbn
h
dC, = -dC,, ta c6 the rit ra phudng trinh tinh dung luong dém chinh xée hon:

K,[H0']
(K, +[H,0' ]

Nhu da baét, dung lugng dém oue dai xay ra khi pH = pK, hay [H,07] =
K,, eting tite la khi €, = C, = 0,6C, phueng trinh (9-81) lie d6 trd thianh:

H,0'T 0D5C=05C

ﬂm“ = 2,333 O x [‘—']1 = 2.3‘.]3 ;1{_ | ﬂ,ETH C fﬂ-ﬂg}

(2[H, 0" ]) c

Ta thay, ca [ va B, déu 16n khi néng dé tdng cae thanh phan (C) lan, va

ngude lai. Boi vi C bifu thi ¢ho tiém niing cia mot dung dich dém chiing lai su
thay dbi pH (thém acid manh, base manh hay pha loang).

« Ving dém 1a viing pH ma § d6 mit hé dém co kha nang digu hoa (gid
pH hiing dinh) t&t nhit. Ty 58 néng 45 dém [Basa]/[Acid] eang khée 1,
khi niing dém hay hidu lye dém cang véu (tie 14 dung hudng dém
véang nho).
Thige t& chio bigt, hitu lye dém t&t nhit 1a khi cé¢ néng dd trong ty s
chénh [Bch nhau khéng qui 10 lin, nghin 14 0,1 < |Base]/[Acid] < 10, v& theo
phudng trinh Henderson (9-7H) thi:

B = 2,303 C

(9-81)

]
FH:PK..*IE% = pK, + 1
viL pH = pE,,+Ig'jl{j = pK, — 1

Vay, cdc dung dich d@m o6 ving dém =i dung duge 1a pH = pK, + 1.
Ching han, acid formie ¢t pK, = 3,74 thi dung dich dém gédm HCOOH
+ NaHCOO chi duge pha ché trong vimg pH tir 2,74 dén 4,74.

- Két lufin quan trong:
a) Dung higng dém phu thude:
+ Gid trj t¥ 18 [Base]/[Acid], vl cang lon khi ty 1& nay gin tdi don vi.

+ DO 10n con mbi ndng db cac thanh phan dém, v cing 10n khi ed [Basa)
v [Acid] déu lan
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b) O mdi gia tri xdc dinh cta nong 46 tong €, dung ligng dém 1a cuc dai
khi pH = pK_.

¢) Ving dém tat nhit duge s dung 1a trong gidi han pH = pK, + L.

+ Vi dy 9.26: Tinh dung lugng dém cha dung dich gam CH,COOH +
NaCH, 000 of ning 46 déng mol 0,50M

Giai
[ing phuong trinh (9-81) vin C, = €, = 0,60M dug:
p o= 2408x 220X030 e
(0,50 + 0,50)

Déy ciing l& git tri B, d51 vdi cac dung dich ¢6 C = C, + C, = 1M.
+ Vi du 927 Hiy ditu ché mot dung dich dém pH = 5,00 vi e dung
hugng dém [§ = 0,20,
Gidi

1) Chon 1 acid y&u c6 pK, gin pH mong mudn cia dung dich ¢in diéu
¢hé, Chon acid acetic od pK, = 4,74 1a phd hgp trong trudng hop nay.

2) Ty & |Base]/[Acid] = [Mu@]/[Amd] = [CH,COO/[CH,COOH] tim dude
i phudng trinh Henderson (8-78):
[Mudi|
[Acid] "

8) Sit dung phudng trinh (9-81) 4@ tinh C = [Mu@] + [Acid], véi K, nong
dé [H,0°) vi P da bige:

5= 474 + Ig nén [Mudi)/[Acid] = 1,82/1

lﬂ—l.'“ - ”j-'.‘.flfl
{lu4.“ 4 lu-ﬂ:ﬂl]l
C = 0,379 mol/L

4) Tir 23 o6 [Muii] = 1,82 [Acid)
tif 3) ob C = [Mudi] + [.r'ltmd]: ={,3789
do dé [Acid] = 0,134 mal/L
[Mu] = 1,82 x [Acid] = 0,244 mol/L

Chui §: egeh gial trén diy e6 thé col 1a eae bude tién hanh chung dé pha
chi ede dung dich dém khie theo véu eliu dit trude.

— Vai trd va dng dung oia dung dich dém:

+ Miu ngudi e6 pH dn dinh khoang 7.4, Khi pH nhd hon 6,9 hodc lon
hon 7,8 la bifu hién cin nhimg bénh nang, tinh mang bi de dog.

0,20 = 2,303C
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Ching han, pH cia miu bénh nhin tidu duing bi hén md ha thap dén
6,8, pH cla mau duge duy tei hiing dinh, mae dit ton nguii cb thé si
dung nhifu ngudn dinh duling phite tap qua an udng hang ngiy, b v
miu b nhitng chiit goi 1a ehAt dém trong huyét tuung v trong hing
cdu tgo thinh nhimg hé dém, vi du H,CO/(Na“HCO,; (Na)H,PO,

(Na“),HPO" va cae proten trong huyét tudng, hemoglohinfoxyhemoglobin
trong té bio hﬁng_ ciil.

+ Vidu9.28:

u) Tinh t¥ o8 [NaHCOD J/[H.CO,] thn tai trong huy8t tuong ciia mau ngudi
binh thudng. Lade ion cua méau - 0,20,

b} Tinh dung lugng dém b eta hé dém H.CO/NaHCOO,,

) Bigt dung Iugng dém cua miu todn phin ~ 0,039 v etn cae thanh
phiin khie trong huyét tudng - 0,004, tinh dung htong dém cia cic té bio
hing cliu.

Gidi

8) Ap dung phueng trinh Henderson (9-78) véi FK-;rH.ﬂ-T.-Jz 6,3, mau

ngod bink thuong oo pH = 7,4 va lue 1on 1 =0.20, thi:

LNuHLn,J 0,51./0.20

74 = 83 +

IH.CO,1  LO+4/0.20
Tim théy;
1[N"Hm‘] = 1,3 va [Nt ) = 2001
[H,C0O,] [H,CO,]

Rat ding thue t& vi ngudi ta xde dinh duge natri bicarbonat (NaHCO,)
trong miu 1a kheang 0,026M va acid carbonie (H,CO,) trang miu (do €O, hoa
tan) 1 khoing ﬂ.ﬂﬂlﬂﬁM.

b) Tinh dung lugng dém eta hé H,00,/NaHCO, d trén khi cudt mue a) ¢i
biét:

[NaHCO,| + [H.00,] = 0,025 + 000125 = 0,04625M
Vit K-.ut.mJ = 4,5 %107, pH sinh 1y 18 7.4 tudng g [H,0°] = 4.0 x 10
"M thi phuong trinh (9-81) cho két gqua:
(452107 ) (4,0 10"y

B, co, = 2,308 % 0,02625 x ————— :
B0, a0, A5<107 4 4{]“[“! %

0,005
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) Vi hift ring dung ludng dém toan phin bing tdng dung lugng dém ciia

cae thinh phin, ta cd:

ﬂtuin bl o miku = Ehuyﬁttlﬁunz ™ ﬂlnﬁn[nﬁu

= EﬂH,tﬂ‘jﬁ;}lmh + thm} + ﬂhﬁnudu

0,039 = 0,005 + 0,004 + Py
két quEI ﬂm,u s = 0.03
Viy, hé dém hemoglobin/oxyhemoglobin oia héng cau giid vai tro quyél

dinh tinh dém cia mau toan phin,
— (e dung dich dém ghi trong Duvoe dién duge ding trong thuc hanh Duge

khou, dic bigt 1 trong cdng thite pha ch# thude nhd méit pH eda nude
mit khoang 7.4, thay difi trong khodng 7 - 8 hode hdi cao hdn. Dich nude
mitt of dung lugng dém lon, cho phép pha lod@ng 1: 15 vii nude oft trung
tinh ma chita ¢6 thay d8i vé pH. Hé dém gém acid borie, natri borat vi
NaCl di &8 tas hiin hap ding truong, dude sit dung cho cée dung dich
thube tra mit c6 pH 7 - 8. N6i chung, cac thude ding ngeai dudng tiéu
hofl (nhu dé tidm viwe miu, tra mat, nhé tai, nhd mii hode ding cho cic b
mat tegt) o6 pH khae nhau, nhung thuimg khing edn dém dé o6 thé nhanh
ching dua ching vé khoang pH sinh Iy Trudng hdp do pH cia thudc va
dich ed thé khée nhau nhidu ma gay kich fme tai chd thi cé thé dém nhe
vai dung lugng dém thap.

Cén bt ring, dang khdng dién Iy ctia mat thude acid yéu hay base yéu

thuing ed hoat tink diée tri cao hon dang mudt dién lv. Bai vi, dang khéng
dién ly tan trong lipid va o6 thé thim thiu vio cie ming elia co thé nhanh
hon, trong khi d6 dang ion eds thufe khéng tan trong lipid, kho thm thiu
qua che mang dé dén dich chn tée dung. Ching han, che alealoid base yéu lam
thude tra mat cd sy tang dap img didu tri khi pH cha dung dich ting, vi theo
di ndng dd eha dang base khing dién lv ting lén. O pH khoang 4, etc thude
nav & dang ion tréi hon, thim thiu chivm hode khing ding ké. Khi nude mit
dun thuée vé pH 74, thude tén tai d mite ding ké dong hH.EE tu do, phy thude
vao hiing s0 didn ly ciia nd,

174

+ Wi du 9.29: Pilocarpin C,,H,N.O, (thudc co ding ti ding cho mdt,
difu trj ting nhiin dp, glocdim goc mo) 14 mdt nlealoid, o pK, = 7,16 0
25°C, Tinh % mol cha pilocarpin base tu do ¢b trong nude mit d 25°C
vapH=T74



Gidi
Khi tra thufe, trong nuée mit ob edn bing;:
CiHgN0;,  + H0 ==  CyHN.O:H" 4 OH
pilocarprm pilocarrpin
dang bise ion (dang acid, dang mudi)
Theo phudng trinh Henderson (9-78), ta co:

| Base) [Base]
H = + Jg—oa = 14 — pK, |
p K, E[Anid] { pRy) + E[Muﬁil
[ Base]
T4 = (14 = T.16) + 3
{ A T
gl . a0
[Mudi]
% mol base = - ! *
[Mudn] + [Base]
= 3 0 = E%

Trong thuc t&, dé tang 46 tan cua mat base alealoid, ngudl ta pha ché
thude & pH thip (ving acid), hode si dung dang mufi dé tan (ching han,
piloearpin hydroclorid), vi dang base ti do @ pH cro thuong bi k&t tia to o
trong dung dich. Nhut viy, dung dich phai difge dém & pH da thiap 48 bao quin
(ngin ngira thude bj két tha do thuy tinh tao pH kiem, hofc ching lai sd thng
dé acid do CO, tit khang khi hod tan). Thufe dude dém nhe (f nho) & pH thap
g8 duge nude mit didu hod vé pH cao vi dang base tif da ditde giai phéng nhiéu
hon dip fing cho didu tri

~ Dung dich dém dude ding ring riltrong nhiéu linh vye eia hoa hoe, vi
du trong phudng phap do miu; trong phan tich dinh tinh, dinh higng; déc
biét i trong tién hinh cie phin ting 1&n men vi sinh vat, cing nhu trong
tiit ed cde nghidn oty ma chn gid pH khéng dai.

Cé6 mot dém thudng duge su dung trong nghién eifu sinh hoe 14 Tris -
(hydroxymethyl) aminomethan (HOCH,),CNH. goi tat Ia dém Triz hay Tham.

5.2. Chilt chi thi acid - base

Co hai each thing dung dé do pH trong phong thi nghiém 1a do bang may
(pH-meter) viv do bing chit chi th] acid-base (con goi 1& chit chi thi mau).
Nguyén ly do pH bang may sé dé cip a chuong 10,
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Chéit ehi thi avid-base la nhing thudc thit dde bipt o6 maw sde thay doi
tuy thea nang di ion H,0° trong dung dich, tite 14 tuy theo pH méi truong. Noi
chung, ¢6 thé xem chit chi thi mau I3 mit acid hitu ca yéu ma dang acid (ky:
hign Hind) c6 méu, goi tit & mbu acid, khae vdi mau el dang base lién hgp
vii nd (Tnd"), goi tit la mau base. Nhu vay, sy thay dii mau caa chi thi la do
sy bién d@i cfiu trie phiin i gida hni deng acid va base. Trong dung dich, sy
bifn dai giiia hai dang d6 thé hién qua cin bang dién 1y phu thube vao pH:

acd | hage 3 acid 2 base |
miu acid tmiiu buse

Hiing 56 cin bing, ciing goi 14 hing &0 chi thy. theo (2-83) la:
- [H,O7 ] fInd |
K = - (Ha84)

HleA lH[udl

pogs, AL _ Kuw (9-85)
[Hlnd] [H,O"]

Hoae rit ra:
pH' = pKy,, + g ) - + ! ! (9-86)

= |
[Hind] B T A eid]

Phuong trinh nay tudng dudng vai phudng trinh Henderson (9-78), vi cin
bang (9-84) duge viet tudng dudng cho hé dém gom 1 acid yéu vi mudl (base)
cua nd,

Theo phudng trinh (9-85), b ramg ty s6 giin hai dang base va acid cla
mit chdt chi thi, néi chch khic 14 t¥ 88 2 mau, dudge quyét dinh bdi [H,0°] eta
dung dich chn tinh pH. Sy cdm thy miu cha méit ngus anh hudng dén viée s
dung eac chit chi thi. Ngudi lam thue nghiém 8 nhin thiy mau cia Ind néu
t% 88 [lud JHInd 1a 10/1 holie 1dn hon, va nhin thiy mau cia Hind néu ty sd
[Ind }/HInd 14 1/10 hedc nhd hon. Giita 2 gidi han ndy, efic mau coa 2 dang
acid, base trén 1in nhau tao ra méau trung gion. Mau caa chi thi, vi viy 1 mbt
ham cua pH cao dung dich.

BPua 2 gia tri gidi han 10 vil 0,1 vho phudgng trinh (9.86), ta tim thay:
pH = pEKyua 1 (9-87)

got I khoang pH ehuyén mau cua chi thi, nim trong kheang 2 don vi pH.
Trong vimg pH chuvén mau, miu cos 2 dang acid vt base dang trong qua
trinh chuyvén ddi nhau: miu eta dang nay din din sang miu coa dang kia,
hede nguge lai,

Bang 9.11 cho lét khodng pH chuyén mau cun mét s6 chi thj acid-base
thudng gap.
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Bang 9.11. Maw, khoang pH chuyén mau va pKy.y
cita mit 53 chl thf acid - base hay gdp

Chat chi thi el iy d PR
Acid Base chuyén mau

Myﬁ:d {viang acid) do: -  wvang 1.2 = 28 16
Tim mﬂlh'g.rl i ma;nh .Ilrn- | 1..5 i 3.2‘. | ”2.1 N
Da cam ITH.'.th':.l'l r.hel:amtln‘: i Hning— vang ”_“;._'Im— 4.2 i 3.7 -
Lm: hmmucr-us-nl _v;ng—_x;nh -_"33.----54- il 4?
pomeyt | & - ww | 42 - 52 | &1
Quy ) T 4 - xah | 5o - 80 |
Xanhbromottymol | vang — xamh | 60 - 78 | 7o
Dhoesdl |  wng-g6 | 72 -88 | 83
Xanh thymol (ving kiém) | vang - xanh 80 - 98 | 89
Phenalphtalein  whorgmau - &8 | B2 - 100 | 94
Vhngalzain | wano- um | 100 - 120 | 118
ndgocarmin | k- vang | 1B - 140 |

Ghi chii: mat ngudl ta eb theé nhay eam vt mau nay, it nhay cam véi
méu kin, nén ta ¢6 thé nhan bigt duge khodng pH chuyén mau hep hon, khing
nhit thigt phai each nhau 2 don vi pH. Khi 20, gifi tr] pKjy.. khéng ¢on ndm
chinh giita khodng pH chuyén mau.

+ Vidy 9.50;

« DEé thit so b pH cts mit dung dich, nguih ta nhé vai giot chi thi mau,
ching han phenolphtalein vao dung dich cén thit. Néu dung dich thit
o6 pH < 8.2 thi & khng miu; néu pH = 10,0 s& ¢d mau dé; Con néu

dung dich thir 6 pH trong khoing 8,2 -

10,0 thi miu hong canh sen

xufit hién do sy trén lin dong khing mau va dang mau 46 cha clilt
chi thi. Mau ¢tia phenalphtalein phu thuge pH mi trudng thé hign
qua s chuyén dich ctn cin bing saw:
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OH OH OH  OH

| i -
/ -
Q 2H.0 Q > ﬂ?@
8]

_jj - = I—DH + ot == + 20,07
0
o ] - -
o (r% 3
" - —
dung acid ding base
Khdng miu vl do

« D xae dinh gén ding pH cba cac dung dich ngudi ta két hop mit so chi
thi mau vii nhau dé tao ra cai goi 1 ohf thi maw van ndng. Ching han
hiin hop cta 5 chi thi mauw: methyl da cam, methyl d6, bromothymaol
xanh, thymol xanh vi phenolphtalein dude tdm 18n gifiy 1 mit trong
nhitng gify chi thi van ning thudng ding. N6 bao phi mét vang pH tix
1 d&n 11. Khi mudn xie dinh pH cia mil dung dich, ngu ta nhing
gifiy niy vio dung dich thit réi so sinh miu xufit hidgn teén gidy vl mét
thang mau miu (da ghi chi gid tri pH cho méi mau sdc).

Ghi cha: bii vi ban thin cae chit ehi thi i che acid (hay base), st thém
ching vio che dung dich khéng dém d& xic dinh pH c6 thé lam thay ddi pH
cua chinh dung dich tha Ngoai ra, cac véu té nhigt do, dung méi khde nhau
(anh hudng dén sy dién |y clin chiat chi thi), sy cd mat ¢ia cac ion khic trong
dung dich (anh hudng dén lie jon chung vi hé 86 hoat 46 cac chiit) cling lhm
mau sic cua chi thi thay doi. Vi vay, st dung chit chi thy dé tim pH c¢an phai
hiu § dén eie didu kién ki do, Sar 56 tot nhit dot duge trong phép do bing chi
thi mau Ia vao kheang + 0,1 don vi pH.

6. CAN BANG TRONG DUNG DICH CUA CHAT DIEN LY iT TAN.
TICH S0 TAN

- Khi hoa tan mit chat dign Iy it tan M, X, viio nude s@ tao ra mit dung
dich bita hod, trong d6 ton tai cén bang di the gida lvang chit vin con duf
va cac won rui nd trong dung dich:

M, X, (1) _— m M {ag) + XM fug) (9-88)
(riin) (dung dich)
Lugng M_X di tan vao dung djch r&t it, goi 1 dd ten 5, duge col i dién
Iy hodin todn thinh cac jon M" va X" ¢6 hésd hoat di f = 1. Gidng nhu cac hé

ciin bing khie, 461 v8i dung dich bio boi cua chit dang xét ta ¢6 bifu thie tic
dung khéi lugng:
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IM“" ]rﬂ leﬂ ]I'l
IM mxﬂ 1 i
Niing dd pha rdn 1A hing 88, nén:
M X = KM, = Ty (9.89)

K

Ky hiéu sau cling goi la tich &8 tan eaa M, X Nhu viy, tich 56 ndng do
¢fic ion cua chiit dién ly it tan trong dung dich bdo hod, mdi ndng 26 dude luy
thira tuong ng véi hé si trong phuong trinh dién ly, 14 mit hding &8 d nhigt df
nhiit dinh goi 1 tich a8 tan, ky higu T.

Theo (9:88), néu M_ X, cé dd tan 14 5 (mol/L) thi s& tao ra mS (mol/L) ion
M™ va nS (mol/L) ton X", Thay vio (8-89), 1a va:

T""'.?"-. = |mS|" [aS]* = m™ n®" 8¢ (9.80)
. wi
TH 5
¥ 5 = m\(— (mal/L) (9-a1)
m™.n"

Cha ¥ trong cdc s8 tay hot hoe thutng ghi d6 tan I g 100g dung mdi
(H,0). Ehi lam cae phép tinh lign quan dén T, ¢in ddi don v d6 thinh mol/lL
vii sy gin diang khi xem 100g HO = 100mL dung dich vi df tan cua chit rat
nho. Nhu vy, biét dude di tan S thi tinh duge T, ngude lai bigt T thi tinh duge
dd tan 5 coa mot chat,

+ Vidu 8.31: Tinh:
a) Tisn, - bift A tan cia PhS0), trong nude 0 25°C 14 4,25 « 107 gf100g nude.

b) T, + it d6 ton cua PhF, trong nude o 26°C 14 0,64 gl
Giai

a) Cin biing di thé v bidu thie T cda PhSO
PhSO, (1) == Pb*(aq) + SO (ug) Tmso, = [PDH[S0,7)

Xem 100g nude = 100mL dung dich, 44 tan 8 (mol/L) etia PhSO0, Ia:
0,00425g PbSO, » 1000 mL . | mol PhSO,

100 mL IL 303,3g PhSO
= 1,40 % 10° M PhSO,

St dung phudng trinh (9-80) cho ein bing d&i viét, d6 véi PhS0O, thi m=
n=1, nén; )

5 =
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iji = [Ph:-‘] [Sﬂi’_l =
= (140 x 10 = 1,96x 167
by D1 vir PhE, ta ed:
PhF; () === Pb*(ag) + 2F (ag) Tre = Pr¥FT?

— G.MEPE'F'- Lmol PhF, _ 2.8 % 10°* M PhF,

11 A':,Zg PbF,
Then (9-90) dp dyng cho ein biing coa POF; di viét thim =1 viin = 2, nénc
Tie = [PBY][FJF = 10x 2t gM
= P xB6x10" = T.0=10"
+ Vidy 9.32: tinh dij tan eta Ca(OH), trong nube, bigt Ty, oy =65 % 107,

Giai
Ctin biing di thé va bidu thite T cia Ca(OH),:
CaOH)(r) == G + 200  Teyoy, = [CaIOH)?
Ap dung phuﬂnﬂ' trinh (9-91) véim =1, n= 2 ta eé:

et
4§I_-;Lmlr_ = YR 1pca0im
' x2? 4

— Cée gia trj cua T cho biét 49 tan tuong dé1 caa cac hop chit jon. Khi
cac chit dién Iy ra cing s ion, nghia 1& m+n nhy nhau, va ty =d
cation/anion hode 12 min hay n/m thi T eda chdl néo cang ldn, di tan
cug no cang lin, va nguoe lad [suy ti phuceng trinh (9-91)]. Didu nay
duge the hién qua bang 9,12

Bang 9.12. Quan hé gida T va do tan 0 25°C coa mit 36 hop chat

Sojon | Céngthuc | Cation/anion T D& tan (M)

2 MaCa, 1M 35x 10 1.9« 107
i o Peso, |  wt | 1@=10° | 13104 |

B T S S
R ”CEI\I:'I:'JH:.!I. i 1”7 i ss:-mr'”" 12x10°
""" 3 | Bk, | w2 | asxw0* | 72100
3 caF. | C 32.10" | 20«10 |
o AgGCrO, | M | 28«10 | Bzat0® |
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— Mét chiit s& két tan khi tich s6 nong d6 cac 1on eda nd trong dung dich
ldn han tich &d tan, Nguge lad, khi tich 28 néng dé cic ion gén bé hdn tich
50 tan thi chit d6 chua két tas, hoge néu 448 of (s thi taa &8 tan ra.

By chinh la didu kign dé két tha hay hod tan mot chat dién ly it tan.

v Vido 933 Cho biét két tha oo hinh thanh hay khéng trong cic trudng
hdp saw:

a) Trdn lan 0,100L Ca(NOy). 0,30M vdi 0,200L NaF 0,060M.
b) Trong nude mat dong sbng tim thiy [Ca®']=[P0O," = 1.0 = 10"
Cho bifl, Tor = 8,2 105 Ty pay, = 1.2 % 10%.
(riai
a) Cac ion cb mit trong hén hop la Ca®™, Na', NO, vi F Chi ca CaF, 14
o thé ket tua theo can bing:
CaFs(ry == (a M(ag) + 2F (ag)

Tinh nong 46 mol/L cho cée lon:
Sa mol Ca™ dus vio hén hap = 0,30M Co™ « 0.100L = 0,030 mol Ca™
0,030 maol
v Ca*] = . = 0,10 M Ca™
Sealk 000 L + 0200 L
S& mol F~ dua vao hén hop = 0,060M = 0,2000, = 0,012 mol F
0,012 mol

i Fl = , = 0,040M F~
L F1 = TiooL + o001,
Trong hiin hap, ta eb tich &8 nong 4§ cic ion, ky higu Q, 1

Q = [Ca™] [F]* = 0,100,040 = 1,6 10" > Ty =8.2x20™

Viy, két tua Cal, phai dude tgo thanh.
b) Tim Q eua Ca,(PO,), theo edn bling:

Cay(PD)ar) === 3Ca¥(aq) + 2P0 (ag)

va au dung cée d 1fu da cho, ta duge:
G = [Ca®]" [POTT = (1,0% 10" (1,0 = 107
= 1,0%10% < Tp g, = 1.2 10

Vi, chua the hinh thanh két tan Ca,(PO,), o déng song dang xét.
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~ Nhitng v&u 8 inh hudng d&n 46 tan eia chit didn 1y it tan:
« Anh hufing cia ion déng logi:

Sit o6 mat clig mit ion déng lodi lm gidm dd tan cia chit dién ly. Gia
sl ta oo dung dich bio hod BaS0,:

BaSOy (1) === Ba™(ag) + SO (ug) Tass, = Lixigm

O nhiét dé xae dinh, T ehi phy thube vio tich 56 nong dé cic ion. Néu
néng 46 cia mot ion nio dé tdng 18 thi néng d8 eda ion kin phal gidam xulng
dé giit cho T 1a mot hiing &8, Ching han cho thém vie dung dich trén muét
NS0, dé tan, nong di jon déng logd SO,° ting munh, mit phan 50,7 =8 kil
hop vii son Ba®™ tao tda BaS0, nhidu hon, cin bang di thé chuyén dich sang
trai theo ding nguvén 1y Le Chatelier:

BaSOy, (r) == Bu ** (agq) + EI'Jf' (ag, cOng thém)

vi thé, dj tan cus BaSO, ginm.

+ Vi du 9.34: Dé lhm ré6 nét dnh chup bing tin X 46t vdi cae vidm loét
dutting tiéu hod, teude kKhi ehygp, bénh nhin duge uing BaS0, (dang
huvén phin trong nude) lim thude ein quang, Vi jon Ba™ tuy do rét die
nén ngud ta di cho thém Np, S0, dé tan vio thube can quang.

) Vin dung cin bing di thé va T cin BaS0, da bidt & trén, tinh d tan
5, cia BaSO, trong nude nguyén chit.

b) Finh d6 tan 3. con BaS0O, trong nude da o6 san Na, S0, 0,10M.

¢} Sa ginh 8, v 8, va cho bidt [Ba®] 1y do di gidm bao nhidu lin khi co
mifit Na 50, 0,10M,

Gidi
a) Trong nude nguvén chat di tan cus BaS0, tink theo phuong trinh
(-9 v m=n=1 lk:

§ = #LIxI0" = 10=10M

b) DAt 8. lh df tan cin BaS0, trong dung dich NagS0, 0,10M, cin el
phudng trinh cin bing dj thé, ta ob:

[Ba™] & B0] = 8;.+ 010
lBﬂqu.LEﬂ':] = S;; [E: + ﬂ,lﬂ} = 1.1 i ll:.'!'l'l'

TH--:-"ML
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(334 thift 5, nho cd thé b6 qua, nén [SO 7| = 0,10. Vay:
8, =010 = 1,1x10™
8, = 1lxi0?
Gia thiét dang vi thod man:
Lix10™
c) So sanh:
8 LO=10° M

4 = L = 8091 lan
1 LI=10™ M

nghia 1 di tan eha BaSO,, theo 46 la [Ba®™] ty do trong dung dich
Na 80, 0,10M di giam di chitng dy l4n, 46 an todn sit dung thude vi thé cing
tang lén cing 88 lan tudng iing.

= 00 << 5%

« Anh hudng coa pH:

Ty hydroni H.O' e6 ank I:H._rf.lug lém dfn 46 tan ctn hop chiit jon. Néu hop
ghit chity anion cus mdt acid yéu, su thém H,0' (Ur acid manh) lim ting df
tan cua nd

+ Vidu 995

Thém H.O' tit acid manh lim cic cin bing di the sau dhuyén manh sang
phiii, do dé lm tang db tan cd ¢de chat dién Iv it tan:

= = Hy0t
I} CaCOL(t) = Ch*(ug) + €O (ay) e CAE HCO,
HL0'
— [HCOy —=  COs(k) 4 HO
Vi €O, lh anion cha seid véu H,CO,, nén ¢6 cae phin ing trén.
Y Co(OHK () == Cu¥(ag) + 20H (aq)

Vi OH i anion els acid et yéu H,0, nén cé phan ing:
OH + HO0' - 2HO

3 FeS(r) ==  Fe**(ag) + HS (ag) + OH {ag)

(Cht ¥ bidu thite tich s& tan & diy phai vist: Ty, = [Fe®*] [SH) [OH])
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Vi 8H", OH la nhitng anion cta acid rat yéu H,8, H,0 nén cb phan ing:
HS + H,O' —» HS
DH- + H0* - 2H0
. Ngude lai, H,O" khéng dnh hudng dén eae cfin bing:

ApClir) === AgT(ag) + Cl (ag)
PbBry(r) =—= Pb?t (aq) + 2Br {aq)
vi €1, Br A anion cia cac acid manh nén H,Q' khong phan dng véi
chung
» Anh hudng ciin su tao phite:

Mt phi Cf lam ting d6 tan cia mét ehdt dign ly it tan néu noé tao dude
ion phire véi gation cha chit dién Iv.

+ Vi du 9.36: Dé hién hinh trén phim den - tring: nguoi ta logi bo AgBr
du trén phim sau khi chup bing dung dich natr) thicsulfat (Na.8.0,)
nhd su tao thanh ton phic tan [Ag(S.00.0%

Tinh &6 tan elia AgBr a) Trong nude vt b) Trong dung dich Na 8,0,
LOM. ('ho bigt: Ty,q = 5.0 = 107 vt hiing 56 bén (can goi la hiing &6 tno phite)
K, =4,7x 10",

. Gidi

a) Chin bing dj thé va bigu thite T cta AgBr:

AgBr{r) === Ag"(aq) + Br (ag) (1)
T.Fu.;ﬂl = EAE-lI [Er_] = 5.‘1 o In-lﬂl
Dat 46 tan coa AgBr trong mude 14 S, Theo (9:91) véim =n= 1, ta c&

8, = 450x10" = 7ix10"M

b) Phugng trinh tho phiie:
Agt(ag) + 2805 (ag) == AgS0); (2)

K, = 4,7 =109
Cong 2 phudgng trinh (1) v (2) ta duoe phuang trinh tong:

AgBr(r) + 2807 (aq) === Ag(509; (aq) + Br (ag) (3)
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[Ag(8,0:);" 1[Br ]
[S5,0,7 1
= (5,0x 107 (4. 7= 10" = 24
Dit d§ tan eha AgBr trong dung dich Na 8,0, 1,0M 14 8. Theo (3) ta
thiy d ¢in bing thi:
5‘-’: = [Agﬂrltlu;\ (5] = IAE{SEDﬂﬁFl_} = [Brll
[8:0,] = (1,0 - 28y
Thay céc ning A6 niy vao K, thu duge:
" 5y ¥y

Ku‘;ng = T oS o

{19 - 28,7
5, —
—to = 3 = 40
1O - 28,
S5, = 045 M

Do Ag® tao phie vo1 5,0, nén dé tan cun ApBr da ting to 7.1 = 10° M
(trong nude) 1en 0,45 M (trong dung dich Na,8,0, 1,0 M),

« Anh hudng cia lye on:

Khi lye ion ctis dung dich = 10" (do két tia c6 di tan oo, hodc do g1 06
mat eta chit dién Iy khie dé tan) thi mdi néng d6 ion trong bifu thie tich &6
tan T phai dude nhiin véi hé 56 hoat db f; cia nd, Vi L < 1, tich si néng da eic
ion bang T/ 184n 1én, d8 tan 5 el két tha vi the thng theo.

+ Viduo 937 Tinh dé tan eda chi todat (Pb(10,),).
a) Trong nude nguyven chit.
b) Trong dung dich Mg(NO,), 0,033 M. Biét Tesin,, =12 104,

Vit K, =

g

Ta;ﬁr‘Eﬁ

Gridid
Phitong trinh cdn bing di thé ein chi wodat duge vidt:

Pb(lO3) (r) === Pot (agq)  + 2104 (ag)

a) Gik thiét trong nude nguvén chiit hue ion oua dung dich Ph(I0)), bio
hoa < 10" nén hé 6 hoat d cac ion £ = 1, do tan tinh theo (9-81) li:

iy (1.2 o
8. = If.i/—:m“;ll = | —I"_:IU = 81« 10N
1" d” &
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[gia thiét ding, vi lye ion ey dung dich tinh theo (9-19)] thu duge:
D= PR« 2 + (10,719

= %{3.1 ®» I0® %3 4+ 23 1uwl10%x1T) = 8.8x107 < 10M).
b) Dung dich Mg(NO.), 0.033M 6 Tue ion:
I = %tEMiﬁ‘] « 2 4 NOy] % 1)

%[U.UL’.EEE’ + 2x0083x1% = 009 = 01 > 10" nén

ciin phai tinh { ¢t cfic ion theo phuong trinh (9-27) tng v [ =0,1:

g, = ik X E o t. = ‘016
1+ 41

. = JBle2ix 0]
= I+ 40,1
(ciing cff thé tra biang 9.3 d& tim [ vii cimg thu dide cde gid trf 0,76
v (),32).
Do d6 bidu thite T & day phii vist theo hoat 40 edc ion:

Tnyg, = Bpgee B = (PO @O . 1, )

0,49 £ = A

1 B (e il AR

N O = e ARRIOT
i - 0.32%0,76°
= 'E 5x10% = TT

Xem T 14 tich &6 tan cua chi lodat trong dung dich Mg{Nl’Jﬂi 0,033M,
viin dung (9:91) ta e

|| T - ,\‘Jﬁ.ﬁim'“
ﬂlllxl' 4

Vity so véi trong nude nguyén chit, df tan cua Phil0,), trong dung dich
Mg(NO ), et lue 1on bing 0,1 da ting:

= 55« 10°M
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(8" - 8) _ (55x%107M - 3,1x107 M)

w [OHR: 0% = TT%
=10 M >

7. PHAN UNG TRONG DUNG DICH DIEN LY

Chit dién ly trong dung dich nude tach thanh cée jon. Cae jon by hydrat
hoa vii thigt iap nhilng trang thai cin bang d difu kién xéc dinh. Phan dng
gitta cdie jon trong dung dich dién ly cong tuin thea difu kién nhiét ddng,
nghia |4 pﬁm: u‘ﬂg chi xeiy ra ki aG,, < 0, chn bang chuyin dich manh sang
phdi tao ra cde san phﬂm lix cheit it tan thode it tan o, chat it dign' vy (hode
it dién Iy honi, chdat dé bay hoi. Phdan ing gite cde chit dién ly trong dung
dich oing xay ria khi co tao thanh phic chit hode oo trao doi electran (phdn
wng-oxy hoa khu'),

Sau day |4 phimg vi du minh hoo ¢ho tong két vira néy, dong tho cing
eho bigt cach trink bay cde phin imeg, ede quy tie v & tan rit cin trong thue
hanh hod hoe déi vin dung dich cae chit dign Iy,

Chi ¥ che quy ude chung:

— Phudng trinh phan (ng chi ¥iét m6t miil tén (-») theo chifu xiy ra phin

ing. DE chi sy chuyén dich mét edn bing thi thém miil tén d6, nhung di

hon, lén tritn ky o == (xem vi dy B.30).

— Chit diégn ly manh (xem mue 1.1 0 trén) duge vidt dién Iy hoan todn thinh

e on.

— (Chét it tan, chit it dién ly, chit dé bay hoi 0 diéu kién thidng. vidt i
tang nguyvén t, phin tu

- Cae chat, cad ion trong dung dich nurde bi hydrat hoa thi viét kv higa (ag)
keém theo.

7.1. Phiin fing tao thanh chat it tan (k&L tua)
~ Thi di
+ Phan itng gifta bae nitral v natei eromat duge biu thi boi phudng
trinh phan i

SAeNO, (ag) + NaCrOyaq) = AgOrO, (] + 2NaNOQ, (ag)
Phudng trinh 1on diay do: I

2Ag® (nq) + 2NO, (ag) + 2ZNa*(ag) + CrO" (aq)

—+  Ag,Cr0, fr) + 2Na'(ag) + ZNO, (ag)

Phuong trinh ion mat gon:

2Ag° (ng) + CrO {ag) — AgCr0O,(n
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Lutu ¥ riing phudng trinh sau cimg la phin dng khii quat giita mai chit
ot thé tach ra ion Ag’ vii moi chitt odthé tach ra jon Crd"
+ Phan ting gida bac sulfal vi bari clorid:
Phudng trinh phin ti:
Ag,SO, (1 + BaClyaq) —= BaS0O, () + 2AzCl(r)
T = 15 107 1,1 510" 1,8 107
chat it tan chat it tan hon
Phudng trinh ion:
2Ag" (ag) + S0 (ag) + Ba® (ag) + 201 (aq)
— BaS0,(r) + 2ApCl(r)
() diy, phuong trinh jon ddy di va phuong trinh jon rit gon |4 nho nhaw
— D tan enia eic chil dién ly duge danh gia dinh lugng qua tich g8 tan T v
danh gia dinh tinh qua cie quy tie hofd tan (bang 9.18),

uﬁ:_m 9.13: Nhimg quy fidc wé do tan clha cac hop chit ion trong nude
Cac chat tan Ngoal 1&
1 {:ﬂ: hop chat m.‘.a Na K NH,® Hiu nhu khiing cb

Khéing tan:  AgCl, Hg,Cle
2 - Céie clairid u:u T ':Ig 8 % t

- v . “h m‘. r EE B h‘B]-
3 - G0 bromid IEF]' Ta::rﬂung hln?ﬁﬁ';?‘:: i

-L - f.'.‘-a¢ Iu-dld ii‘;l Khang tan:  fodid cia nhigu kim iual nanu

s H]‘Il:mg l'ﬂh BEEB‘I FBSD‘I Hgﬂﬂ‘ o ———
Tan trung binh'  CaS0,, Sr50,, Ag,S0,

5 - Cac sullat (Eﬂ.‘ |

6 - Cao nitrat tNﬂ1 :| wa nitrit {Hﬂ, ) Tan trung binh Aghtﬂ,

7 - Gac clorat (CIO, ], pﬂrnl.ﬁ'l‘ﬂl

10,
(€10, ), permanganat (n0y) | ning e KC

8 - Céc acstal (CH,C007) Tan frung hinh; AgEH,{:ﬂL':I
Cac chit khdng tan Mgoni &
1 - Car sulfid [5‘ ;I Tan: suihd cda NH,", Na*, K', Mg®, Ca**

2 - Géic oxyd (0%, hydronyd ;mr; Etaﬂ BL:*{%H%J::‘H NaxO, NaOF, K.0. KOH,

3 - Gac carbonat {GD." ]l. phum:hat
{PO,"), arsenat (ASD,” )

Tan: [:al::hl;lpt:hﬁtl-tdIHH  Na* K"
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7.2. Phan itng tao thanh chat it dién ly - chi yéu la phan dng trung hoa

- Phan ing gida ocid manh vi base manh:

2HCl {ngq} + Ba(OH),(aq) — Ball,(ag) + 2H.0
ZH" (ag) + 2C1 (o) + Ba® (ag) + 20H (aq)

- Ba¥{ag) + 2CI (ag) + 2ZH.O0M
ZH (ag) + 20H (ag) - ZH.OM
hote H' (ag) + OH (ag) — H,OLD

Phuong trinh son rit gon saw cing la phon tng trung hoa tao ra nude
dign Ly riit véu.

— Phan tng gitn acid yéu va base manh:
CH,COOH (agq) + NaOH (agq) - NaCH,CO00 (agq) + H.O )
CH,COOH (aq) + Na'(ag) + OH (ag
—+ Na'(ag) + CH,CO0 (ag) + HO (D
CH,COOH (aqg) + OH (ag) - CHCOO (ag) + HO(D
it dién |y it dién ly hon nhidu
~ Phan ing giiin base véu v acid manh:
NH,OH (ag) + HNO,(ag) - NHNO,(aq) + HO()
NH,OH {aq) + H'(ag} + NO; (aq)
— NH,/'(ag) + NO, (ag) + H,O(0
NH,OH (ag) + H'(aq) — NH/(ag) + HO
it dién Iy it dién Iy hon nhidy

7.3, Phiin itng tao thanh chat dé bay hdi, chiing han
N30, (ag) + 2HCl(ag) - 2NaCllang) + 50,(k) + H,O D)
2Na® {aq) + 850," (mq) + 2H'{aq) + 2ZCI (ag)
~» 2ZNa'iag) + 2C1 (ag) + S0,{k) + H,O(D
S50 {aq) + 2H (ag) — SO0uk) + HO D




7.4. Phan itng tao thanh phife chit
ZnS0, (aq) + 4ANH, (aq) - [Zn(NH,),]50, (ag)
ZodH.0),Y (agq) + S0 (ag) + 4NH, {(ag)
-  [ZnNH)I* (ag) + SO (ag) + 4H,01)
7.5, Phan itng trao doi electron (oxy hoa khit), chiing han:
-~ Phuong trinh phan tu:
2KMnO, (ag) + 5CaC.0, (aq) + BH.S0,(ag) —
kali permanganat calcl oxalat
IMnuS0, (aqg) + K850, (ag) + BCaS0,(ag) + 10C0; (k) + 8HO (D
— Phuang trinh ion day du:
SK* (ag) + 2Mn0, (ag) + 5Ca® (ag) + 5C,0,* (ag) + 16H" (aq) + 830" (ag)
s 2Mn* (ag) + BSO (ng) + 2K’ (aq) + 5Ca* (ag) + 1000, (k) + SH,0 (1)
— Phudng trinh 10n rit gon:
IMn0, (ag) + BC,O.5 (ag) + 16H"(ag) —
2Mn** (ag) + 10CO,(k) + BH,O()
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