TRUGNG PAIHOC PA LAT

CIAO TRINH

HOA LY

DUNG CHO SINH VIEN NGANH MOI TRUONG

TRAN KIM CUONG - 2002




Gido trinh Hoa ly dung cho SV nganh Mé6i truong -2-

prin . PONG HOA HOC.
CHUONG I. MOT SO KHAI NIEM CG BAN.

I. Toc d cuia phan wng héa hoc:
1. Dinh nghia:
Tdc @ cta phdn ng héa hoc 1a bi€n thién ndng dd clia mot chi't da cho (chat

tham gia phdn &ng hoic sin phdm phan &ng) trong mot don vi thdi gian.
2. Cdc cdch biéu dién téc do phan iing:

a. Biéu dién téc do phdn itng theo nong do ciia chdt tham gia phdn iing :

Xétphaning: A, +A, —>sp

O thdi diémt;, c,, Cia,
O thdi diémt,, C,, C,a,
Y _(CZ,Al - Cl,A1) ACA1 \/ _(CZYAZ B Cl'AZ ) ACAZ
Ta c6: V= = - (I-D),v = - (I-2).
t, -t At -t Al

S& di ¢6 dau trir ding trude & (I-1,2) 1a vi khi tp > t; thi Cya, < Cia,»clingnhu C,, <
C

LA, *

AC,
L (13).
At (I-3)

Tém lai, v =—

Khi At — 0 thi t5c do trung binh (V) s& ti€n dén toc do thuc (v), tic 1a
dC,
V=o—2 (14,
a Y

b. Biéu dién téc do phdn iing theo nong do ciia chdt san phdm phdn iing:

Xét phaning: A, +A, > Al +A]

O thdi diém ty, CLA{ Cl,Ag

O thdi diém t,, Cz,A{ CZ’A,2

Ta c6: V= Cz,A{ - Cl,A{ _ ACA{ (1-5) V= Cz,Ag _Cl,A/Z _ ACAQ (1-6)
' t, —t, At ’ t,—t, At '

Témlai, y= A (1-7).

Tuong tu nhu trén, ta suy ra: V= T (I-8).
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c. Két ludn:
- _AC
V=+—— (I-9)va v= $d—C (I-10).
At dt

Chii y: DAu trir diing trudc & cdc bi€u thic trén néu bi€u dién theo chi't tham
gia phdn ng; diu cong ding tru6c & cdc biéu thifc trén néu bi€u dién theo
chi't sin phdm phan tng.

d. Ghichu:

Gia st ta c6 phan tng: V,A, + V,A, +--— VIAL + VI AL+

thiVe———tt=e s R oo Ao S B (1),
v, dt v, dt v, dt v, dt

I1. Sy phén loai dong hoc cdc phan &ng héa hoc:
Vé phuong dién dong hoc, nguoi ta chia cdc phdn ing héa hoc theo phan tit s6
hodc theo bdc phdn ting.
1. Phdn tit s6 ciia phdn itng:
a. binh nghia:

+ Phin tf s6 clia phdn ng 12 s& phan t twong tdc cing mot lic v4i nhau va do
tuong tac d6 ma gy nén phan ng.

+ Theo phan tf s§, ngudi ta chia cdc phdn ¢ng thanh phdn ng don phan t¥, ludng
phin t va tam phin t, thy theo sd phin tl tham gia vio mdi tdc dong héa hoc co
ban.

b. Phdn itng don phdn tit:

+ Dinh nghia: 12 phdn tng don gidn x4y ra chi do mdt phan ti, trong d6 sy bién ddi
héa hoc clia mot phan tir 1a mot tdc dong hda hoc co ban.

+Vidu: I, 5> 21; A—>sp
+ Phuong trinh dong hoc:
Xét phan dng: A —sp, ta ¢c6: v=kC, (I-12), trong d6 k I1a hing s6 tdc
d9,C,1a ndng do chit A.
c. Phadn ving luéng phan tii:

+ Pinh nghia: 1a phdn @ng trong d6 tuong tdc héa hoc xay ra 1a do sy va cham
ddng thdi gitta hai phin tif cing dang hoic khéc dang.

+Vidu: 2HI - H, +1,; CH,COOC,H, + NaOH — CH,COONa + C,H.OH
A+B—>sp; 2A > sp
+ Phuong trinh dong hoc:
- Xét phdn ting: A+ B — sp, ta c6:v=k.C,.C; (I-13).
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- Xét phdn dng: 2A — sp, ta c6:v =k.C5 (I-14).
d. Phdn ung tam phdn tu:
+ Pinh nghia: 1a phan ng trong d6 tuong tic héa hoc x3y ra 12 do va cham déng
thoi gitta ba phan t& cing mdt lic.
+Vidu: 2CO+Cl, > 2COCl ; A+B+C —>sp;2A+B > sp.
+ Phuong trinh dong hoc:
- Xétphdntng:A+B+C —>sp,tacé: v=kC,.C;.C. (I-15).

- Xét phan tng: 2A+B — sp, ta c6: vV =k.C4.C, (I-16).
e. Ghi chu:

+ Sur va cham ddng thdi giita ba phin ti cing mot Iic da c6 xdc sud't rit bé va vi
vay, phdn ng tam phan tir d 13 rdt hi€m. Trong thyc t€, ngudi ta chwa phat hién
dudc nhitng phan tng c¢6 phan ti s& 16n hon ba.
+ Ddi véi nhitng phdn ¢ng ma trong phuong trinh phdn ¢ng chi
ra ring trong phin tng c6 mot s6 phan tif 16n hon ba tham gia
thi qué trinh thyc t€ xdy ra biing con dudng phitc tap (gdm
nhiéu giai doan - nhiéu tdc dong héa hoc co ban) gdm hai hoic
nhi€u hon hai giai doan ndi ti€p nhau, trong mdi giai doan do,
tuong tdc hda hoc chi x4y ra la do va cham clia hai, hodc hi€m
hon, clia ba phan td.
Vi du: Phan tng: 2NO+2H, - N, +2H,0 x4y ra theo hai giai doan sau:
2NO+H, > N,0+H,O (chim); N,O0+H, — N, + H,O (nhanh).
2. Bdc phan iing:
a. DBinh nghia:
+ Bic ctia phan tng héa hoc hay goi tit 12 bic phan ng 13 tdng s& cdc hé s& liy

thita ctia ndng do trong phuong trinh bi€u dién sy phu thudc ciia téc dd phan dng
vao nong dd clia cac chat phin tng .

+ Theo bac phan @ng, ngudi ta chia cac phan tng hdéa hoc ra lam phan @ng bac
mdt, bic hai, bic ba, bic khong va bic phan sd.

b. Phdn iing bdc mot:

+ Dinh nghia: Phdn ¢ng bic mot 1a phdn ¢ng trong d6 su phu thudc cia toc dd
phdn tng vio ndng dd dugc md ta biing phuong trinh: v=kC (I-17), trong dé C 1a
ndng d6 clia chit diu (chat tham gia phin &ng).

+ Vidu:
- Xét phan ting: A - sp,tacé:v=kC, (I-18).

- Xét phan tng: A + B (rdt du) — sp, ta ¢c6:V=k.C,.C, =k'.C, (I-19).
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Gido trinh Hoa ly dung cho SV nganh Mé6i truong -5-

Vi B rdt dw nén néng dé chdt B thay doi khong ddng ké theo thoi gian , titc la:
Cg = Cyg =const, va vi vdy, téc do phdn iing chi phu thudc vao nong do chdt A.

¢. Phadn ving bdc hai:

+ Dinh nghia: Phdn tng bic 2 1a phan ng trong d6 su phu thudc clia tdc dd phan
ng vao ndng dd dugc mod td bing phuong trinh:V =Kk.C,.C;(I-20) hoic
v =k.C% (I-21), trong d6 Ca, Cg 12 ndng do6 clia chat tham gia phan tng A, B.

+ Vi du:
- Xét phdn ng: A+B —>sp,tacé: v=k.C,.C;.
- Xét phan tng: 2A —>sp, tacé: v=Kk.C4 .

- Xét phdn ttng: A + B + C (rd't du) — sp, ta ¢6: v = k.C5.Cp.Cc = k/.CA.CB .
d. Phdn iing bdc ba:
+ Dinh nghia: Phdn ng bic ba 1a phdn tng trong d6 su phu thudc clia tdc dd6 phian
ting vdo ndng do dugc md t& bing phuong trinh sau: V = K.C,.C,.C_ (I-22) hoic
V= k.Ci.CB (I-23), trong d6 Ca, Cg va Ccla ndng do clia chat tham gia phin ng
A,BvaC.
+ Vidu:

- Xét phan ting: A+B+C —>sp,tacé:v=k.C,.C;.C..

- Xét phan ting: 2A + B — sp, ta c6: vV = k.C5.C,.
e. Phdn ving bdac khong:

+ Dinh nghia: Phdn tng bac khong 12 phidn ¢ng ma tdc dd phdn &ng khdng phu
thudc vao néng d6 clia cdc chit tham gia phan ¢ng. Phuong trinh dong hoc cia
phan @ng bac khong c6 dang: v = k = const (I-24).

+ Vi du: A (rit du) +B (rit du)—> sp, ta c6:v = k.C,.C, = k(a—x)(b - x), trong
d6 a, b 1a ndng do ban dau clia A, B tuong tng, x 12 dd gidm ndng d6 clia A ciing
nhu B.

Vix<<a,bnén a-X=~a;b—X~b vavivdy, tacé:v~Kk.ab=k'=const.
f. Phdn iing bdc phan s6:

+ Pinh nghia: Phdn tng bic phin s6 12 phdn Gng phifc tap, xdy ra qua nhiéu giai
doan trung gian.

+ Vi du: H,(k)+Br,(k) — 2HBr(k) , 1a phin @ng diy chuyén, xdy ra qua nhiéu
giai doan va né tuin theo phuong trinh dong hoc phtic tap sau day:

1

dCHBr k'CHz 'Cgrz
T s (1-25).
1+ k!, —HBC

Br,

Thac st Tran Kim Cuong Khoa hod hoc
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3. Su khdc nhau giita phén tit sé va bdc phdn vng:

+ Tir nhitng dinh nghia trén vé phan tf s6 va bac phdn ting, méi dau, ta c6 thé nghi
ring phan tif s6 va bac phdn ng chi 12 mot vi chiing ¢ gi4 tri tring nhau (phudng
trinh dong hoc bi€u thi nhu nhau). Tuy nhién, sy tring nhau d6 chi c6 ching 1a &
mdt s6 phdn tng héa hoc don gidn; néi chung, trong da sd cdc phdn rng héa hoc,
phin t&f s& va bac phdn Gng c6 nhitng gid tri khdc nhau. Bic phan tng c6 thé 1a
mot phan s6, c6 thé bing khong; trong khi d6, phan ti s& chi 1a nhitng s nguyén
mot, hai, ba.

+ Vi du:

Xét phdn tng tam phanti: A+ B+ C — sp
O thoi diémt=0,ndngdo:a b ¢
O thoi di€m t =t, ndng do: a-x b-x c-x

- N&u a, b vac khong khic nhau nhiéu thi v =k(a-x)(b-x)(c-x) (I-26) va vi vay,

phan @ng trén l1a phén ng bac ba.

-N&u a,b << ¢ thi x << ¢ va vi vay, v = k(a-x)(b-x)c :k/(a—x)(b—x) (I-27). Nhu vay,

phén @ng trén bay gid 1a phan Gng bic hai.

- Né&u a << b,c thi x << b,c va vi viy, v = k(a-x)bc = k’(a-x) (1-28). Nhu vdy, phin

tng trén bay gid 1a phdn Gng bac mot.

Nhue vdy, doi vdi phdn itng tam phdn tit vita xét, bdc phdn ving cé thé la bdc ba,
ciing cé thé la bdc hai va ciing cé thé la bic mét.

+ Tém lai, hai khdi niém phdn tit s6 va bdac phdn vung la hai khdi niém hoan toan
khdc nhau. Phén loai phdn itng theo phan tit s6 la dua vao co ché ciia phdn ving; con
phén loai theo bdc phadn iing la dya vao ddic diém ddng hoc ciia phdn iing, titc la toc
do phdn ting thyc té phu thudc vao néng do nhu thé nao, dang ham nao?

II1. Phuong trinh dong hoc va hiing sé toc do ciia phan @ng héa hoc:
1. Phuong trinh dong hoc ciia phdn ing:
+ Pinh nghia: phuong trinh dong hoc cdia phin Gng 1a phuong trinh bi€u dién su
phu thudc clia toc dd phan tng vao nong dd clia cdc chat phan ng.

+ Dinh luit tic dung khdi lugng: ddi véi nhitng phdn tng don gidn vé phuong dién
dong hoc, & nhiét do khong ddi, toc dd phan @ng ty 1& thuin vdi tich s6 ndng dd
clia cdc chi't phdn ¢ng trong nhitng trudng hgp don gidn nhi't, mdi mot ndng dod cé
liiy thira biing hé s& ty lugng clia chat trong phuong trinh phin tng.

Vi du: xét phan wng: v,A, + vV,A,+--— VIA, + VIAl 4+ ta ¢6 phuong trinh

n
dong hoc clia phdn ng nhu sau: V = K-.ch/vi =Kk.CQ.C.--- (I-29).
i= i 1 2
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2. Hdng s6 téc do cia phdn iing héa hoc:

+ Dinh nghia: Hiing s6 k trong phuong trinh bi€u dién sy phu thudc clia téc do
phdn ng vio nong do cic chit phdn tng (phuong trinh ddng hoc clia phdn ng) 1a
hiing s6 toc dd cda phan ng.

+ Khi ndng dd cdc chat phin ng déu biing 1 don vi thi v =k va vi vy, hiing s&
t6c do k con dugc goi la toc do riéng cia phdn dng.

+ k khong phu thudc vao ndng dd clia cdc chi't phan ng nhung phu thudc vio ban
chat cla cdc chit phdn tng, vao dang, lugng va bdn chit clia chit xic tdc, vao
nhiét do, ...

+ k ¢6 thit nguyén va thd nguyén cla k phu thudc vao phuong trinh dong hoc ctia
phan Gng.

Vidu:
- P& v6i phan wng bac 1, thi nguyén cia k 13 thdi gian ™.

- P& v6i phan ting bac 2, thi nguyén cla k 13 thdi gian '.ndng do .

Thac st Tran Kim Cuong Khoa hod hoc
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CHUONG I. PONG HOC CUA MOT SO PHAN UNG HOA HOC.

I. Phan #ng mot chiéu bac mot:

1. Mot s6'vi du:
1
CH,;N,CH, - C,H, +N,; N,O0, > N,O, +EOZ; A —>sp
2. Phuong trinh dong hoc:
Xét phan tng & dang tdng quat: A—~—>sp
t=0 a

t=t a-Xx

Trong d6 x 12 d6 gidm clia ndng d6 chat A sau thdi gian phan ng 12 tva k 1a
hiing s tdc do cta phdn tng.

Ta ¢6 phuong trinh dong hoc & dang vi phan cla phan Gng trén nhu sau:

dla—x) dx .
V= T S K(a—X) (I1-1). LAy tich phan phuong trinh (II-1), ta dudc:
1 )
k = Yln X (II-2). Phuong trinh (II-2) nay dugc goi la phuong trinh ddng hoc

& dang tich phan ciia phdn #ng mot chiéu bac 1; k ¢6 thi nguyén 12 thdi gian . Tix
phuong trinh (II-2), ta suy ra:a — X = a.e”™ (II-3). Tu phuong trinh (II-2), ta suy ra:
In(a -x) = Ina - kt (II-4). Tl phuong trinh nay, ta suy ra dd thi bi€u dién su phu
thudc cla In(a -x) vao t 1a mot dudng thing di xuéng. T phuong trinh (II-3), ta suy ra
dd thi bi€u dién sy phu thudc cia a -x vio t 12 mot dudng cong di xudng.
Khi a-x =a/2 thit =t (ti2 dugc goi la thsi gian nira phan ng hay con goi 1a
0,693

1
chu ki bdn hay) va t;, = EInZ = - const (II-5). Nhu vdy, t,,,ciia phdn iing

mot chiéu bdcl khéng phu thudc vao nong dé va la mot hing s6 doi véi mot phdn ving
nhdt dinh, tai mét nhiét dj nhat dinh.
II. Phan ng mét chiéu bic hai:
1. Mot s6'vi du:
CH,COOC,H, + NaOH — CH,COONa +C,H.OH;2HI > H, +1,
A+B—>sp;2A —>sp
2. Phuong trinh dong hoc:

a. Truong hop nong dé ban ddu ciia cdc chdt khdc nhau:

Xét phan tng: A+B—<>sp

Thac st Tran Kim Cuong Khoa hod hoc
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t=0 a b
t=t a-x b-x
biéu kién: a #b.
Ta c¢6 phuong trinh d6ng hoc & dang vi phan cla phdn Gng trén la:
_d(@a=x) _ d(b-x) _dx

V= — =k.(a-x)(b—x) (1I-6).
dt dt dt ( ) ) (11-6)
Phan li bi€n s6 va 14y tich phan phuong trinh (II-6) nay, ta dudc:

1 Inb(a—x)
“t(a—b) a(b—x)

clia phdn ttng mdt chi€u bic 2 khi ndng dd ban dau cla hai chit khdc nhau.

(II-7). Pay la phuong trinh ddng hoc & dang tich phian

b. Truong hop nong dé ban ddu ciia cdc chdt gidng nhau:
Xét phan tng: A+B—>sp
t=0 a b

t=t a-x b-x
biéu kién: a = b. Vi vdy, a-x = b-x nén ta cé:v=% = k(a—x)?(II-8). Pay la

phuong trinh dong hoc & dang vi phan clia phdn ttng mot chiéu bac 2 khi ndng dd ban
diu clia c4c chat giong nhau. Tir phuong trinh nay, néu 14y tich phan thi ta dudc:
1 1 1
k= I(a—x_gj (I1-9). Pay la phuong trinh dong hoc & dang tich phin cia phin
tng mot chiéu bac 2 khi ndng dd ban diau clia cic chit gidng nhau. T phuong trinh
nay, ta suy ra thi nguyén ctia k 1a thdi gian'.ndng do . Ciing tit phuong trinh nay, ta

1 1 N o x
suy ra: a—x =kt + E (IT-10). Tt phuong trinh (II-10), ta suy ra do thi bi€u dién

st phu thudc cia vio t 12 mot dudng thing di lén.

a—X

1
Tu (II-9), ta suy ra: t, = a (II-11).

II1. Phan @ng mot chiéu bac ba:
1. Mot s6'vi du:

2NO +0, - 2NO,;2NO +Cl, —» 2NOCI;2NO +2H, - N, +2H,0
A+B+C—>sp2A+B—>sp

2. Phuong trinh dong hoc:

C6 nhiéu truong hop xdy ra nhung sau ddy ta chi xét 2 truong hop:

Thac st Tran Kim Cuong Khoa hod hoc
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a. Cd ba chdt tham gia phdn iing cé néng do ban ddu gidng nhau:
Xét phan tng: A+B+C—X>sp
t=0 ab c
t=t a-x b-x c-x

biéu ki€n: a=b=c; do dg, ta c6: a-x = b-x = c-X; va vi viy, ta co:

d(a—x) dx
V= —% = pmy =k(a—x)® (II-12). Pay la phuong trinh dong hoc & dang vi
A T K A N N 1 1 1
phan. Lay tich phan phuong trinh nay, ta dugc: k = ot ( X —— | (I-13). Phuong
a—X a

trinh (II-13) nay 1a phuong trinh dong hoc & dang tich phin clia phdn tng mot chiéu
bac 3 khi ndng d6 ban dau ctia 3 chi't gidng nhau.

Thi nguyén ciia k 12 thdi gian™ .ndng do ™.

Tif phudng trinh (II-13), ta suy ra: — = 2kt+~ (I-14). Tir phuong trinh
a

vio t 12 mot dudng thing di

ndy, ta suy ra d6 thi bi€u dién sy phu thudc cta ( 2
a—X

A

1é€n.

T (II-13), ta suy ra: t;, = % (II-15).
b. Cd ba chdt tham gia phdn ting c6é nong do ban dau khdc nhau:
Xét phan tng: A+B+C—~—>sp
t=0 a b ¢
t=t a-x b-x c-x
Piéu kién:a#b#c=#a;do dd, tacé:a—X=b—X#C—X#a—X; va vi vay,
ta co: V= ((j:i_)t( = k(a—Xx)(b—x)(c—Xx) (II-16). Phan li bi€n sd va 14y tich phadn phuong
trinh nay (phuong trinh dong hoc & dang vi phin), ta dugc:

S| R S P S S O B S PN (8 LY
t| (a-b)(a-c) a-x (b-a)(b-c) b-x (c—-a)(c—b) c—x

Pay 13 phuong trinh dong hoc & dang tich phan ctia phdn tng 1 chiéu bic 3 khi ndng
d6 ban diu cta 3 chat khic nhau.

IV. Phan ng mét chiéu bac khong:
1. Cdc vidu:
C4HyCOOCsH;; (rat du)+H,O (rat du)— C4HoCOOH+CsH;;OH
A (rat du)+ B (rat du)— sp.

Thac st Tran Kim Cuong Khoa hod hoc
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2. Phuong trinh dong hoc:
Xét phdn tng: A (rit du)+B (rd't du)—>sp
t=0 a b
t=t a-x b-x
Diéu kién: x << a, b. Ta ¢6 phuong trinh dong hoc & dang vi phan 1a:

_d(a-x) _ d(b-x) _dx

=k(a—x)(b—x) ~kab =k’ (11-18). LAy tich
o m ” (@a=x)(b-x) (II-18) ay tic

V=

phan phuong trinh nay, ta dudc: X = k't hay k' = %(11—19). bay la phuong trinh dong
hoc & dang tich phin cdia phdn ttng mdt chiéu bac khong.
V. Phan @ng mot chiéu bac n:
Xét phan dng: A+B+---—X>sp
t=0 a b
t=t a-x b-x ...
Ta chi xét khi a=b=... nén a - x = b - x = ... Phuong trinh dd6ng hoc § dang vi

. \ c oy L OX n
phén trong trudng hgp nay la: v = prin k(a—x)" (II-20).

1 a
Véin=I,tacd: k==In—— (II-21).
t a—-x

1 1 1
Vé6i n #1, ta c6:K = — — 7 | (I-22). bay la phuong trinh
tin-1| (a-x) a

dong hoc & dang tich phan clia phan tng mdt chiéu bac n (n#1) khi ndng d6 ban diu

1
= (n—D)kt+

cla cédc chdt giong nhau. T phudng trinh ndy, ta suy ra:

(a—x)" a"!
(I1-23). Tir phuong trinh nay, ta suy ra db thi bi€u dién sy phu thudc cia ﬁ
a—X
n-1
vio t 12 mot dudng thang di 1én. Tir (II-22), ta suy ra: t,,, = W (I1-24).

Chii y: khin =1 thi t,, = 0,693/K.

Thit nguyén ctia k 12 thdi gian”.ndéng do™ ",

VI. Cac phuong phap xac dinh bic phan @ng:

Pé xdc dinh bdc phdn itng, nguoi ta cé thé ding nhiéu phuong phdp khdc nhau.
Dit phwong phdp nay hay phuong phdp khdc, tét cd déu duoc xdc dinh dwa vao thic
nghi¢ém.  C6 nhiéu phuwong phdp khdc nhau dé xdc dinh bdc phdn vng, sau ddy
chiing ta chi xét 1 s6 phuwong phdp (vdi nong do ban ddu ciia cdc chdt giong nhau):
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1. Phuong phdp thé':

Xdc dinh ndng d clia mot chi't nio dé & cdc thdi di€m khdc nhau, rdi dem
thé€ cédc dit kién thuc nghiém thu dugc vao phudng trinh dong hoc & dang tich phian
(bi€u thifc tinh k) ctia phdn ting bac mot, bac hai,... d€ xem xem phuong trinh ndo cho
ta gid tri hing s toc dd k khong ddi (x4p xi bing nhau) thi bac phan @&ng chinh 1a bac
tng v4i phuong trinh do.

a. Phuong phdp do thi thit nhat:

Nhu chiing ta dd bi€t & cdc phan trén, cic phdn Gng c6 bic phdn tng khic
nhau c¢6 dang ham f(C) phu thudc vao thdi gian t khiac nhau; nén trong phuong phap
dd thi thit nhi't nay, ngudi ta biéu dién sy phu thudc ctia ham f(C) vao t bing dd thi
dé xem xem dang ham nao clia ndng d6 c6 dudng biéu dién 12 mdt dudng thing va
tlr d6 suy ra bac phan tGng.

Vi du:
+ Né&u phén tng nghién citu 12 phdn *ng bic nhat thi ta cé:
1 a
k==In——=In(a—x) = Ina—kt.
t a-Xx

Bing thuc nghiém, ta xdc dinh dudc a va cdc x § cdc t khdc nhau va tir d6, ta vé
dudc dd thi bi€u dién sy phu thudc clia In(a-x) vao t s& c6 dudng biéu dién 12 mot
dudng thing, c6 dang nhu trén H.IL1.

+ N€&u phdn tng nghién citu 12 phdn ng bac 2 thi ta c6:

1,1 1 1 1 o .x
k==(——--)= ——=kt+—=. Nhu vay, dudng bi€u dién sy phu thudc cla
ta—x a a—X a

— vao t 12 mot dudng thing, c6 dang nhu trén H.IL2.

+ N€&u phdn ng nghién citu 12 phin ng bic ba thi ta c6:

1 1 1 1 1 . R o x
=—|——5 —— |= 7——5 = 2kt+— . Nhu vay, dudng biéu dién sy phu
2t (a—x)° a (a—x) a
thudc ctia Y. vio t 12 mot dudng thing, c6 dang nhu trén H.IL3.
In(a-xh \ \

/ /
T

H.IL1: 6 thi f(C) -t H.IL2: P4 thi f(C) -t H.IL3: D6 thi f(C) - t

1,
a-Xx

t

~Y

ctia phan ttng biac 1. cla phdn Gng bic 2. cua phan Gng bac 3.
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b. Phuong phdp do thi thit 2:

Khi theo ddi sy phu thudc clia ndng d6 mdt chi't tham gia phin ng nao d6
vao thdi gian, ta thu dugc d6 thi c6 dang nhu trén H.I1.4.

CA

I P,

U2

—t
[

[l Ty
~—*

2
H.I1.4: P thi bi€u dién sy phu thudc cia ndng do (C) vao thdi gian (t).
. dC
Nhu ta di biét, _E = kC" = —tga.  (II-25). Tut phuong trinh (II-25), ta c6:
~tga, = kC] va —tga, = kC}

Ig tga‘l
. ( c, j _tgoy _ o tgo, _ lgtgoy|~lgltga _—
C, tga., Ig& I9C, - 19C;
C,

T d6 thi, ta xdc dinh dudgc: C,.,C,,0,,a,nén ta suy ra dugc:
lgC,,1gC,, |g|tgoc1|, |g|tga2| va thay vao phuong trinh (II-26), ta suy ra dugc n.
c. Phuwong phdp téc dé dau:
Bing thuyc nghiém, ta x4dc dinh dugc téc dd dau (v,) cda phin ng; tir d6, ta
xdc dinh dugc bac phdn Gng nhu sau:
dx

v = k(a—x)" = v, =ka" (II-27).

Ta lam 2 thi nghiém:
Thi nghiém 1: v6i ndng do dau 13 a;, ta xdc dinh dudc vo,1.

Thi nghiém 2: véi ndng d6 diu 1a a,, ta xdc dinh dugc voo.

n
) X a v lgv,, —lgv
Ta c6: V,, =ka] va v,,=ka, = (—Zj =02 p=—"22 -
’ ’ V01

a, lga, —lga,

28).
d. Phuong phdp dwa vao thoi gian nita phdn ing:

Ta 1am nhiéu thi nghiém v&i c4c gid tri ndng d6 ban dau a khic nhau ma vin
thiy ti» ¢6 gid tri xap xi bing nhau thi ta c6 thé két luan phan @&ng nghién ctu 1a
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phdn tng bac 1, vi nhu ta da bi€t 1a chi c6 phan tng bac 1 mdi c6 thdi gian nira phdn

tng 1a mot hiing s8, khong phu thudc vao ndng do ban dau (t,, = % = const).

n1_q
Trong trudng hgp chung, khi n # 1 thi nhu ta da biét t,,, =——— .
g g hop g 1/2 (n—1Dka n1
Mudn x4c dinh n, ta phdi lam hai thi nghiém sau:
Thi nghiém 1: véi ndng d6 ban dau 13 aj, ta xdc dinh dugc t;.

Thi nghiém 2: v6i ndng dd ban dau 13 a,, ta xdc dinh dugc to.

n-1
t a Igt,,, —lgt
Twr do, ta suy ra: L (—Zj =>n=1+ Itvas = Ghuzz (I1-29).
12,2 a Ig a, - Ig a;
VIL Phan @ng thuin nghich:
1. Nguyén li vé tinh doc ldp ciia cdc phdn ing:
a. Noi dung ciia nguyén li vé tinh doc ldp ciia cdc phdn ing:

Néu trong hé dong thdi x4y ra nhitng phan ng héa hoc khidc nhau thi mdi mot
phin tng déu tuin theo ding dinh luit tdc dung khdi lugng va dién bi€n ddc 1ap doi
vdi nhau. Sy bi€n thién chung clia toan hé phan ng bing tong tit c cdc bi€n thién
doc lap d6.

Nguyén li nay d4p dung t6t cho cdc phan ng thuin nghich, phdn Gng song
song, phdn tng ndi tiép,...

b. Ap dung nguyén li vé tinh déc ldp ciia cdc phdn iing cho phdn iing thudn nghich:
+ Dinh nghia phan ¢ng thuin nghich: 12 phdn tng dién ra ddng thdi theo c hai chiéu,
nghia 13 phdn ng dugc ciu tao bdi hai phdn ng khic nhau dién ra dong thdi theo
hai chiéu ngugc nhau.

+ Biy gi0, ta xét phdn ¢ng thuin nghich sau day:

kg
K2

A]_ + Az Al + A/Z

Tai thdi di€m t, d6i v6i phdn @ng thudn, ta c6: v, =k,.C, .C, va doi véi
phan @ng nghich, ta ¢6: v, = kZ'CAg .CA,2 . Theo nguyén li vé tinh doc 1ap cia cic
phdn rng, ta ¢6 tdc do clia toan bo phan ng thuin nghich trén 1a:

v=v, -V, =k.C, .C, - kZ.CM.CA,2 (I1-30).

O phuong trinh trén, v 1a t6¢ do chung cla phin Gng thuin nghich, v, va v, 12
toc do cla phdn ng thuin va nghich tuong Gng, k; va k; 1a hiing s6 tdc dd cla phdn
tng thudn va nghich twong tng,C, ,Cp ’CA{ ’CA/z l1a néng do ctaA,,A, Al A}

tuong tng & thdi di€m t.
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O nhiét do khong d6i, sau mot thdi gian phan ng nhit dinh nao dé thi tdc dd
phédn ng thuin bing toc dd phdn ng nghich, tic 12 v=v,; lic d6, ngudi ta néi ring
phin tng dang & trang thdi cAn bing (Can luu ¥ ring cdn bdng héa hoc la cén bdng
dong, titc la phdn ting van dién ra theo cd hai chiéu nhung téc dé bdng nhau.). Khi

. C,C,

do, ta c6: K=—=—"—""% (II-31), K dudc goi 1a hiing s6 cin bing.
K, Cn.Cn

Chu y:
* Trong dong héa hoc, ngudi ta con sit dung dai lugng K' =1/K =ky/k;.

* DOT véi mot phdn iing nao dé cé ki>>ky thi v, >>v, va liic dé, ta cé thé
coi:V~V, =k,.C, .C, , cé nghia la phdn itng dicgc coi la phdn iing mot chiéu.

2. Phdn ving thudn nghich bdc 1 (bdc 1-1):
a. Cdc vi du:
NH,SCN(J(NH,),CS; Al'B
b. Dong hoc ciia phan ting thudn nghich bdc 1-1:

Xét phan Gng:
A vk_kl
5 B
t=0 a b
t=t a-x b +x

dx
Ta cé:V, = % =k, (a—x) (II-32) vav, = d_t2 =Kk, (b+x) (II-33), trong d6: x;

va X, 12 phdn ndng do chat A bi mat di do A bi€n thanh B va phan nong do chit B bi
mat di do B bién thanh A tuong ng.

Tu 2 phuong trinh trén, ta suy ra:
V=V, -V, :%:%: k,(a—x)—k,(b+x)=ka-k,b—(k, +k,)x
=(k, +k, )[%— Xj (II-34). bay la phuong trinh d6ng hoc & dang vi phin cia
1 2

phan ¢ng thuin nghich bac 1-1.

bit % =q, ta cé:% = (k, + k,)(oo —x) (II-35). L4y tich phan phuong
trinh nay, ta dugc: K, + K, = %In oci < (I1-36). Pay la phuong trinh ddng hoc & dang
tich phan ctia phan ng thuan nghich bac 1-1.

Vi ki/k,=K nén ta suy ra: o = Kaglb (11-37).
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N N ~ . . kl b + ch
Bdng thuc nghiém, ta sé xdc dinh duoc: K= k_ =
2 — X

(I1-38) va khi biét

dugc K, ta sé xdc dinh dugc a. Biét a va bdng thyc nghiém, ta xdc dinh dugc x & thoi
diém t, ta sé xdc dinh duoc k; +ks. Biét k; +ks va k;/k», ta sé xdc dinh duoc k; va k.

VIIL. Phan @ng song song:
1. Dinh nghia va cdc vi du:
a. binh nghia:

Phan tng song song 12 phin (tng ma tif cdc chit tham gia phdn ing xdy ra dong thdi
theo nhiéu huéng khic nhau d€ tao ra cdc sin phim khic nhau.
b. Cdcvidu:

+ Phan @ng nhiét phan kaliclorat:

KClI + 02
KCI03<
KCl + KCIO,

+ Phuong trinh phdn @ng song song & dang tong quit:

B + ..

Bn 4 .
2. Pong hoc ciia phdn iing song song mot chiéu bdc 1:

a. Péng hoc ciia phdn iing song song mot chiéu bdac 1 don gidn nhat:

Xét phan dng:
Ky B
A
%:C
t=0 a 0
0
t=t a-x X1
X2
dx, dx,
=—==Kk,(a-x) (I1-39); V,,. =——==K,(a—x) (II-40).

Vv
AB L dt dt

Phuong trinh dong hoc & dang vi phidn ctia phdn @ng song song trén la:
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% _ %Jr% = k,(a-x) +k,(a-x) = (k, + k,)(@a— x) (II-41). L&y tich phan

phuong trinh trén, ta dugc: K, + k, = %Ina%ax (TI1-42). Pay la phuong trinh ddng hoc
& dang tich phan ctia phan ng song song trén. T phuong trinh nay, ta suy ra:
a—x=a.e ) (1143),
Tir cdc phuong trinh (I1-39,43), ta c6: dx, = k,.a.e"* ") dt (I1-44). L4y tich
[1-e k] (11-45).

ak
phin phuong trinh nay, ta dugc: X; = ” L
+

1

Tu’dng ty, tor cdc phuong trinh (11-40,43), ta cling tim dugc:

X, = —=—[1-e ("] (1146).

K, +k
Tu cic phuong trinh (I1-45,46), ta suy ra:X;:X, = Kk, (II-47)

L (11-48); X, ., =
k1+k2( S X k, +k,

b. Péng hoc ciia phdn itng song song mot chiéu bdc 1 dang tong qudt:

VAX, L, = (11-49).

X2

Xn

Ta ¢6 phuong trinh ddng hoc & dang vi phan cla phdn Gng trén la:

de
dx dx, dx, dx ~ .
— = b ==L = (k, +k,+-+k )@-x) = > k;(a-x){I-
at  dt + at et at  dt = (K, + Kyt 4K, )( ) ; i( ) (

50).
LAy tich phan phuong trinh nay, ta dudc:
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Yk

1, a 2kt
Ki=-In—1-51) >a-x=ae ™~
t a-x

(I1-52),

n i
i=1
Tuong ty nhu muc 2.8.2.a, ta tim dudc cdc biéu thic sau day (II-53):

ak “2kit ak -2 kit ak
X, =—=|1-e X, =—2|1-e ™= |, ... va X,=—"|1-e™

n b

K, K, 2k

i=1 i=1 i=1

3. Ghi chu:

+ T viéc khdo sdt cdc loai phan Gng song song khac nhau § trén,
ta tha'y ring ty 1& ndng d6 clia cac chit sin pham trong cdc hudng
khdc nhau clia phdn ng song song c6 gia tri khong ddi, khong
phu thudc vao thdi gian, mic du hiing s6 tdc do phdn tng cla
ching la khdc nhau.

+ D01 véi phidn ing song song, phdn tng riéng ré ndo dién ra vdi tdc dd 16n nhat,
phin tng d6 sé quyét dinh tinh chi't va tdc d6 clia toan bo phin tng song song.
IX. Phan @ng ndi ti€p:
1. Dinh nghia va cdc vi du:
a. Dinh nghia:
Phan ting ndi ti€p 12 phdn ting ma tir cdc chit tham gia phan ¥ng khong bién d6i truc
ti€p thanh sidn pham cudi cling ma hinh thanh 1an lugt mot hodc nhiéu chat trung
gian.
b. Cdc vi du:
+ Phin 'ng xa phong héa dietylphtalat biing kiém:
C4H,(COOC,H,), + NaOH — C,H,(COONa)COOC,H, + C,H.OH
C.H, (COONa)COOC,H + NaOH —> C,H, (COONa), + C,H.OH
+ Phuong trinh t6ng quit ciia phdn Gng ndi ti€p la:

k k k k /
A+ -- LN 2y 3 ... n SA ..

va c6 thé trong giai doan nao d6 clia phan ng trén 13 phin ¢ng thuan nghich.
2. Péng hoc ciia phdn itng noi tiép mot chiéu bac mot dang don gidn nhat:
Xét phdn ing: A—<»B—2C
t=0 a 0 0
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Ta c6:
dC, dx dC; dy d(x-2)
— =—=k,(a—x) (1I-55), —2="2=—"""2=k,(a-X)-k,(x-2)I-
G @ x)-55) st - dt m 1(@=X) =k, (x=2)(
56)
dC. «dz
3 =—=Kk,(x-2) (II-57).
VTG T e ansn

Ta cin biét ring:

dc, dc, dcC.

C.4+C.+C. —a(ll—58 At — P+ —==0

A g +Cc =a( )= dt dt dt

:>_dCA :dCB +dCc (||_59)hayd_xzd_y+g(ll—60)
dt  dt | dt dt  dt  dt

a. Xdc dinh su phu thudc ciia nong do tieng chdt A, B va C vao thoi gian:
+ Tim Ca:
Tir phuong trinh (I1-55), 14y tich phén, ta dugc: C, = a— X = a.e”™ " (II-61).
+ Tim Cc= z:
Tt cdc phuong trinh (II-57,61),ta suy ra:
dz

- k,(x—2) = k,.all—e™") —Kk,z (II-62).

Giai phuong trinh vi phan tuy&n tinh cAp mdt khong thuin nhi't nay, ta dugc:
k k
C.=2= a(l— T e“} (I1-63).
2 ™ kz - k1
+ Tim Cg:
k,a

A

T cdc phuong trinh (II-58,61,63),ta suy ra:Cg =y =

64).
b. Pé thi ciia phdn iing noi tiép:

Kk
|n71 ky

— k, koK
- _ k2 _ In kl In k2 (11—65), CBmax = a 1 (II_66)
k,—k, Kk —k, k

t

+ Bdng bién thién:

T 0 t o0

max

C A a C At max O
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Co | © C 5 max 0
C. 0 C ctmax a
+ D0 thi ctia phdn ng ndi ti€p trén c6 dang nhu & H.IL5.
C A
a7 .Ca Co.

T

H.IL5: B6 thi ciia phdn tGng ndi ti€p bi€u dién sy phu thudc ctia Ca, Cp va Cc
vao t.
c. Chii ¥:
Trong mot diy nhitng phan tng ndi ti€p, n€u c¢6 modt phdn &ng ndo dé chim

nhat so vdi cdc phdn ng khac thi tdc do phdn tng d6 s& quyét dinh tdc dd clia toan
bd phan Gng.
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CHUONG 111. LY THUYET VE CAC QUA TRINH SO CAP.
1. Anh huéng ctia nhiét do dén téc do phan Wng:
1. Qui tdc Vant hoff (Vanhdp):

Nhu chiing ta di bi€t, khi ting nhiét do thi tdc d6 phan ng héa hoc ciing ting Ién;
su ting d6, néi chung, 1a ra't 16n.

Dé€ biéu thi sy phu thudc clia tdc do phdn tng vao nhiét 6, Vanhdp da dua ra qui
tic gin ding 1a: “ Khi ting nhiét @6 thém 10° thi tdc dd phan Gng ting tir 2 d&€n 4 1an,

0 ¢ ‘A A 9 ~ A 2 2,
thc 1a vy = % =2+4” trong @6y 12 hé s nhiét do6 cla téc d6 phin ng,
T
KK, 4012 hiing s6 t6c do 6 T do, T+10 do tuong ting.

Qui tic VanhdSp chi 1a qui tic gin ding va ciing chi 4p dung dugc trong mot
khodng nhiét dd nha't dinh; con trong khodng nhiét dd 16n hodic & nhiét dd cao, qui tic
Vanhdp khdng 4p dung dudc nita.

2. Phuong trinh Arrhenius (Areniuyt):

Biéu thitc phd bi€n va chinh xdc hon thudng dudc diing d€ bi€u thi 4nh hudng cia
nhiét d6 dén t6c dd phdn tng 1a phuong trinh Areniuyt.

Su thi€t 1ap phuong trinh Areniuyt 12 dya vao nhiét dong hoc nhu sau:

e . [0InK, AU
bdi véi qué trinh dang tich, ta cé6: = > (III-1).
or ), RT
D&i véi qué trinh d3 (aanP) A (111-2)
01 v41 qua trinh dang ap, ta co: = -2).
a &ap or ), RT?

N . N Kk
Trong d6 K (Kp hodc K¢) 1a hing s6 ciAn bang cla phdn dng va K = k—l (I11-3) (k,
2
va ko 12 hiing s6 toc do clia phdn tng thuin va nghich tuwong ng), AH,AU Ia hiéu
ing nhiét ding 4p, hiéu ng nhiét ddng tich tuong tng, R 14 hiing s6 khi, T 13 nhiét do
tuyét doi.

= . n rin '4 s

trinh (III-1,2,3), ta cé:

dink, E, dink, E,
ta suy ra: = + C (III-5) va = + C (111-6).
A =
Bing thuc nghiém, ngudi ta da tim dudc C trong hai phuong trinh trén bing khong
y dInk E
va vi vay, cdc phuong trinh d6 dugc vi€t lai nhu sau: a7 L = RTlZ (III-7) va
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diInk E .
a7 2 = R'Ifz (ITI-8). Tu cdc phuong trinh nay, ta c6 thé viét thanh mdt phuong
trinh & dang chung 1a: 0K (I11-9)
rin ang chung la: = -9).
e T T RT?

Phuong trinh (I11-9) 1a phuong trinh Areniuyt & dang th¢ nhat - dang vi phan. N6
bi€u thi sy phu thudc clia hiing s téc dd k cda phadn ng vao nhiét dd T.

E ¢6 thit nguyén ctia ning lugng va Areniuyt goi né la ning lugng hoat héa. El
goi 12 ning lugng hoat héa ciia phdn Gng thuan va E2 goi l1a ning lugng hoat hda cia
phan ¢ng nghich.

N&u 1ay tich phan phuong trinh (I11-9), v6i su chdp nhan E 1a mot hiing s6, khong
phu thuéc vao nhiét d6 (6 mot khodng nhiét d6 nhit dinh), thi ta dugc:

-E
Ink=—+B

RT (III-10). Phuong trinh (11I-10) ciing la phuong trinh Areniuyt & dang
thit hai - dang tich phdn. TU phuong trinh (III-10), ta thdy riing néu ta bi€u dién sy
phu thudc cda Ink vao 1/T thi dudng bi€u dién 1a mot dudng thing nhu trén H.IIL1.

Inka
Ci.
o
0 D

1T
H.IIL.1: Sy phu thudc cua Ink vao 1/T.

. E
T d6 thi ¢ H.IIL.1, ta suy ra dugc: B=0C va R =tga = E = —-R.tga (1II-

11).

Nhue vdy, bang thuc nghiém, ta cé thé dé dang xdc dinh dugc ndng lugng hoat héa
ctia phadn ting.

TU phuong trinh (III-10), n€u ta dit B=InA thi ta c6:
-E -E

Ink = ﬁ—'_ INA = k = A.eRT (IlI-12). Phuong trinh nay ciing la mét dang ciia
phuong trinh Areniuyt.

Tu phuong trinh (III-12), ta rit ra mOt vai nhin xét sau:

+ Né&u T = const thi:

- Khi E 16n thi k s& bé, nghia 12 tdc d6 phan ng s& bé. Ngudc lai, khi E bé thi k sé&
16n, nghia 1a tdc d6 phdn tng sé& 16n.

Diéu d6 c6 nghia 12 & nhiét dd khong d6i, nhitng phan &ng c6 ning lugng hoat héa
16n s& x4y ra kh6 khin va chAm; néu niing lugng hoat héa qud 16n thi thyc t€ phin
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tng héa hoc khong xdy ra. Ngugc lai, nhitng phan dng c6 ning luong hoat héa bé sé
xdy ra dé dang va nhanh.

- Khi E 16n, @€ phan ting c6 thé xay ra, nghia 12 d€ c6 t6c do dd 16n, thi phai thyc
hién phan @ng & nhiét do cao.

- P61 vé6i nhitng phdn tng c6 ning lugng hoat hda bing nhau, phdn tng nao dugc
ti€n hanh & nhiét do cao hon sé& x4y ra véi tdc do 16n hon.

+ Hiing sd tdc d phan tng va do d6, téc d6 phan ng sé& thay d6i manh theo nhiét
dod ddi véi cdc phdn ing c6 ning lugng hoat héa 16n. Ngudce lai, cdc phdn ng c6
ning lugng hoat héa bé sé c6 tdc dd phan tng thay ddi rat it theo nhiét do.

+ Pai lugng E trong trudng hgp phan dng don gidn, x4y ra theo mot giai doan, 1a
ning lugng du t8i thi€u so vdi ning lugng trung binh clia cdc phan ti & nhiét 36 T
da cho ma cdc phan t phdn &ng can phidi c6 dé€ tuong tic giita ching c6 thé c6
hiéu qué(xem H.IIL.2).

Ning lugng A

]
Ti€n trinh phdn ng

>

H.II1.2: So dd bi€u dién hang rao ning lugng clia phan tng héa hoc.

II. Thuyé&t va cham hoat dong va thuyé&t phitc chat hoat dong:
1. Thuyét va cham hoat déng:

+ Quan diém cda thuyét va cham:

Pé€ phan tng héa hoc xdy ra, cdc phan ti tham gia phdn Ung, trudc hét,
phdi va cham v&i nhau. Tuy nhién khong phdi va cham nao ciing din d&€n phan
tng ma chi nhitng va cham giita cdc phan tt c¢6 ning lugng 16n hon hoic bing
ning lugng hoat héa va phdi c6 dinh huéng thich hgp d6i v6i nhau méi c6 hiéu
qua.

+ Bi€u todn hoc clia thuyét va cham:
Trén co s quan di€m trén va trén cd s li thuy&t dong hoc phan ti, thuyét va
cham da thi€t 1ap dudc cong thitc cda minh nhu sau:
k=p.Z,e ¥ (11I-13), trong d6 p 12 thira s§ dinh huéng khong gian dic trung
cho su dinh huéng thuan Igi, p thudng c6 gid tri tir 1 d&n 10™° va Z, 1a thira s6 trude
liiy thira (biing hiing s0).
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2. Thuyét phitc chdt hoat djong:

+ Quan di€m cila thuy&t nay la phdn &ng héa hoc x4y ra 1a nhd sy hinh thanh tir
céc ti€u phan tham gia phan ng mot t& hgp tam thdi—trang thai chuyén ti€p-goi 1a

phtic chat hoat dong.
Vi du:
K* kpu
A +B h(AB 9 > C+D
chat dau phue chat o2 bhdm phan dng
trung gian

Phitc chdt hoat ddéng khéng phdi la mot hop chdt héa hoc bén ma né chi la mot
trang thdi chuyén tiép ciia cdc tiéu phdn trong liic phdn itng, ¢6 miic ndng luong cao;
do dé, né khong bén, dé bi phdn hily dé tao thanh sdn phdm phdn itng hodc chdt dau.

0 ) . KT asim -
+ Biéu thiic todn hoc ctia thuyét phic hoat dong: K, = X.TGAS 'R e F/RT (111-14).
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CHUONG 1v. PHAN UNG QUANG HOA, PHAN UNG DAY CHUYEN
VA KHAI NIEM VE XUC TAC.

I. Phidn ng quang héa:
1. Khdi niém:

Phan ¢ng quang hda la phan ting x4y ra dudi tdc dung ctia 4nh sang. N6i chinh xdc
hon, phdn &ng quang héa 12 phin ng xdy ra, trong d6 ning lugng can cho sy dién
bi€n ctia phdn &ng hoic cAn cho su kich thich phdn ng dugc dua vao hé phin ting
dudi dang nhitng dao dong dién tif nhu 4nh sdng trong thdy, tia t ngoai, tia hdng
ngoat, ...

Vi du:

Céc phan tng tong hdp nhu hidroclorua, phosgen, ...
Phan @ng phan hiy H,O,, AgCl, AgBr, ...
Cac phan @ng oxi héa, quang hop, ...
C4c hién tugng mat mau clia cdc chidt mau.
2. Mét sé& dinh ludt co bdn ciia phdn iing quang héa:

a. binh ludt Grothuss - Draper:

Chi nhitng bitc xa ndo dugc hap thu bdi hé phin tng mdi c6 thé gdy nén sy bi€n
ddi héa hoc. Tuy vay, ciing can hi€u ring, mic du phdn ng quang héa chi xay ra khi
chat phdn ttng hap thu cdc bifc xa nhung khong phdi hé cé sy hap thu bifc xa 13 c6 sur
bi€n d6i héa hoc. Trong nhiéu trudng hgp, mot phin hoic toan bd biic xa bi€n thanh
nhiét, nghia 13 ning lugng bitc xa chi lam ting chuyén dong nhiét clia cdc phan ti
hip thu bitc xa ma thoi. Piéu d6 c6 nghia 14, né€u néi nhitng bifc xa bi hap thy déu
gdy nén phan tng 1a khong dding.

b. Pinh ludt Bunsen - Roscoe:

Téc dung héa hoc ctia bitc xa ty 1& thuin véi tich s6 clia cudng d6 dnh sang (I) va
thsi gian (t) ctia né.

Dinh luat Bunsen - Roscoe chi gan diing, vi khong phai tit cd ning luong bi hip
thu déu cung cap cho qu4 trinh héa hoc.

c¢. Pinh ludt duong lugng quang hoa cia Einstein (Anhstanh):

Dinh luit nay 13 dinh luit tdng quit va quan trong nhat ddi vdi phan tng quang
héa. Pinh luit nay phdt bi€u nhu sau: dé€ phin tGng dudc trong mdt phdn ng quang
héa, mdi phin tit cha't phai hap thu mot lugng ti bitc xa dd gy nén phdn dng.

Mot mol chit khi chiu sy bi€n d6i trong phdn ting quang héa s& nhin mdt ning
lugng 1a: E = N.h.v (jun/mol) (IV-1), trong d6: N 1a s§ Avogadro (= 6,0210%), h 1a
hiing s8 Planck (=6,2210 jun.gidy) va Vv 1a tdn s6 cta bic xa bi hdp thu.
Mav=c/A (XI-2), trong d6: c 1a tdc d6 4nh sdng (~ 310" cm/gidy) va A 1a do dai
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clia séng 4nh sing (tinh biing don vi cm). Nhung thudng ngudi ta hay bi€u thi do dai
cla séng 4nh sdng bing don vi dngstron, nghia 12 10° cm, nén phuong trinh (IV-2)
dugc viét1a: v=10%.c/ A (IV-3).

Tt cac phuong trinh (IV-1,3), ta suy ra:

N.h.c N.h.c
E=—"10% (jun/mol) (IV-4) = E =
A Gun/mol) (IV-4) 4184

10° (cal/mol) (IV-5).

Pua cdc gid tri N, h va ¢ vao phuong trinh (IV-5), sau khi bi€n déi, ta dugc:

_2,6859

E 10° (kcal/mol) (IV- 6), trong d6: A tinh bing don vi A° (ingstron).

Tur phuong trinh ndy, ta thdy ring ning lugng do phan tif hap thu phu thudc vao do
dai séng ctia dao dong dién tr va ty 1& nghich véi né. Dao ddng dién tir c¢6 dod dai
séng ngin nhat sé c6 ning lugng 16n nhat va c6 hoat dong héa hoc manh nhat.

3. Hiéu sudt luong tit:

Thuc nghiém chi ra riing, trong nhiéu trudng hgp, s6 phan tir di phin ng trong
phan tng quang héa khong bing sd lugng t¥ bi hap thu. Vi vdy, d€ dic trung cho
phdn tng quang hda, ngudi ta dua ra khdi niém hiéu suat lugng t& (v ). Hiéu sudt
lugng tir 12 ty s gitra sO phan tf clia chdt dd phdn ng va s6 lugng t 4nh sdng bi hap
thu, tdc la:

s0 phan tlf cda chdt da phdn tng
= s0 lugng tf 4nh sdng da bi hdp thu

Tuy thudc vao dd 16n cda hiéu sudt lugng tf ma ngudi ta chia cdc phdn ng
quang héa ra thanh 4 loai sau day:

+ Céc phdn dng trong d6y =1, vi du: sy tao thanh bromciclohexan, su phan hiy H,S

trong dung dich benzen, ...

+ Cédc phdn dng trong d6y <1, vi du: sy tao thanh hexabrombenzen, sy phian huy

amoniac, ...

+ Cdc phan tng trong d6y >1, vi du: sy tao thanh hidrobrmua, sy phan hiy nitodioxit,

+ Cdc phan tng trong d6y >>1, vi du: phan @ng tao thanh hidroclorua tit hidro va clo,
phan @ng clo h6a metan, ...

Theo dinh luat duong luong quang héa thi hiéu suit lugng tf phdi biing 1. Tuy vy,
su sai 1éch cda hiéu sudt lugng t& so v6i 1 khong c6 nghia 1a dinh ludt duong lugng
quang héa khong ding.

Qua thyc nghiém, ngudi ta thidy ring phdn (ng quang héa dudc tao thanh tir cdc
phén ing so ciAp va thudng ti€p theo 1a cdc phdn tng thit cap.

Nguyén nhan clia sy sai 1éch c6 thé gidi thich nhu sau:
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Trong phan ttng quang héa sd cip, mdi phan ti¥ bi bi€n d6i 1a do sy hap thu truc
ti€p mot lugng tlr bitc xa (vi vay,y =1). Nhung sau d6 thudng con xdy ra phdn ng thi
cAp; phan ng nay khong cAn nhin ning lugng biic xa. Cac san phim clia phin tng
sd cAp s& ti€p tuc phdn ng vGi cdc chat phdn tng (vi vay,y >1). Trong nhitng trudng
hdp nhitng bitc xa do nhitng phan t chat phdn tng hap thuy bi tiéu diing mot phan vao
nhitng qud trinh phyu nao d6 (vi du: khi va cham, niang lugng du cla phin t& dugc
truyén sang phin ti cia mot chit khic) hoic chiing dugc nhitng phan ti clia cdc chat
khéc chita trong hé hip thu thi v <1.

Nhut vy, cdc sai léch déu do nhitng qud trinh thit cdp gdy ra; con nhitng qud
trinh so cdp do su hdp thu ndng luong biic xa gdy ra thi dugc mo td diing bdng dinh
ludt duong luong quang hoa.

IL. Phan @ng day chuyén:
1. Khdi niém:
a. Pinh nghia phdn itng ddy chuyén:

Phdn tng ddy chuyén 13 phdn ng ma khi c¢é su hoat dong héa (kich thich) mot
ti€u phan nio d6 trong hé phan ng thi lam cho khong nhitng ti€u phin d6 tham gia
vio phan tng ma cd mot loat nhitng ti€u phan khic ciing 1an lugt tham gia vao phan
ung.

b. Vi du vé phdn itng ddy chuyén:

Phan tng tdng hdp hydroclorua tir hydro va clo 13 phadn &ng diy chuyén cé co
ché& nhv sau:

Cl, — soCI° ( sinh mach )

ClI'+H, > HCI+H°

( phat trién mach )
H*+Cl, > HCI+CI’

2CI"' > Cl, (ngdtmach)

Theo so do trén, ta cé thé chia phdn iing ddy chuyén thanh 3 nhém phdn iing sau
day:

+ Phdn itng so cdp (qud trinh sinh mach) hinh thanh nhitng trung tém hoat dong
(nguyén tit, goc tu do, ...).

+ Phdn iing thit cdp (qud trinh phdt trién mach) xdy ra gita nhitng trung tém hoat
dong vdi phdn ti chdt tham gia phdn ting va hinh thanh nhitng trung tim hoat dong
mdi, lam cho phdn iing tién trién tir chu ki nay sang chu ki khdc, tao thanh mach phdn
uwng.

+ Nhém phdn iing thit ba lam mdt cdc trung tdm hoat dong dan dén sy cdt mach phdn
ung (qud trinh ngdt mach).
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c. Phén logi phdn itng ddy chuyén:
Ngudi ta chia cdc phdn tng diy chuyén thanh 2 loai sau diy:

+ Phan tng day chuyén khong phan nhdnh: 1 phdn @ng trong d6 mdi ti€u phan hoat
dong khi tham gia bi€n d6i sinh ra khong qud mot ti€u phan hoat dong mdi. Phan tng
tdng hop hydroclorua tif clo va hydro 12 phin tng diy chuyén khong phan nhdnh.

+ Phan ng day chuyén phan nhanh: 1a phan Gng trong d6 tir mot tiéu phan hoat dong
sinhra 2, 3, ... ti€u phan hoat dong mdi.

Vi du v& phan tng diy chuyén phin nhanh: phdn ng tdng hdp nuée tir hidro
va oxi x4y ra theo c¢d ché€ sau day:

H, - 2H°
H*+0, > HO® +O;
HO®*+H, > H,O+H"
O.+H, > HO* +H*

2H®* > H,
2. Pdc diém ciia phdn itng ddy chuyén:

So v6i cdc phdn ing héa hoc thdng thudng, phin ng diy chuyén c6é nhitng dic
di€m khdc biét Ia:

+ Mot trong nhitng dic di€m quan trong nhat ctia phan #ng diy chuyén, c6 dnh
hudng dén t6¢c do phdn ¢ng, 12 do dai mach, nghia 12 s6 nhitng phan t ciia mot
chit diu di ph4n ng nhd mot tic dung sinh mach. Vé diéu nay, cdc phin ting c6
thé khdc nhau trong nhitng gidi han rit rong va d6 dai mach cé thé phu thudc
nhiéu vao diéu kién dién bi€n clia phdn tng. C6 nhitng phan ng do dai mach rat
bé, chi khodng hai hoic ba mit xich; nhung ciing c6 nhitng phan dng c6 do dai
mach dat t6i hing nghin va hon th€ nita mit xich.

Pé dai mach ciia mdt phdn iing phu thudc vao quan hé giita so tiéu phan hoat
déng dugc hinh thanh trong mét don vi thoi gian va sé ti€u phan dé diing vao viéc
hinh thanh cdc sdn phdm phdn iing va cdc qud trinh khdc; néi cdch khdc, do dai
mach phu thudc vao quan hé gita s6’ mach sinh ra trong mét don vi thoi gian va sé
mach mdt di trong cung khodng thoi gian dé.

+ T6c dd phdn ng diy chuyén phu thudc vao kich thudc, hinh dang va chat
liéu 1am binh phéan @ng.

Céc ti€u phan hoat ddng c6 thé bi tiéu phi vao cic tudng tic phu. Trong sd cic
tuong tdc nay, su va cham vdi thanh binh hodc vé6i cdc phin t trd trong binh ¢6 mdt
vai tro dic biét quan trong. Vi trong cidc va cham d6, cidc phan tf hoat dong thudng
mAt ning lugng du cda ching va trd thanh cdc phin tf khong hoat dong va vi vay,
trong nhitng qud trinh d6, ngudi ta thdy c6 x4y ra sy ngit mach. Su ngit mach dé lam

Thac st Tran Kim Cuong Khoa hod hoc



Gido trinh Hoa ly dung cho SV nganh Mé6i truong -29 -

gidm kh3 ning phat tri€n xa hon ctia phdn Gng va trong nhitng trudng hdp khong
thuan 1¢i thi diéu d6 c6 thé 1am dirng hin phan tng lai.

+ Phdn tng day chuyén rit nhay véi su ¢6 mit clia chit la. Chi cin c¢6 diu vét
clia chdtla 12 c6 thé 1am ting hay gidm tdc do phan ng.

+ V6i nhitng phan tng nd theo co ché diy chuyén c6 tdn tai mot gisi han dp
sudt v qua trinh nd chi x4y ra trong viing gidi han dp suit d6. N&u 4p suit cao
hon hoic thap hon gidi han d6 thi khong x4y ra su nd.

3. Péng hoc ciia phdn iing ddy chuyén:
a. Péng hoc ciia phdn iing day chuyén khéng phén nhdnh:

Phin tng diy chuyén khong phan nhanh 12 phdn @ng phitc tap, chit diu va
san phdm phan tng bi tiéu thu va tao thanh trong cic qué trinh phat trién mach. Do
dé, toc dd phdn tng diy chuyén tinh theo mdt ciu tif ndo dé bing tdc do cla giai
doan phat trién mach, trong d6 ciAu tif nghién cttu bi tiéu thu hoic dugc tao thanh.

Vi viy, néu c6 modt mit xich gdm hai phdn &ng thi cAp, trong d6 mdi phin
ting déu c6 su tiéu thu chi't diu va tao thanh san phadm, nghia la:

R;+A, —“ >R, +B;R, +A, —2>R; +B,, trong d6: RjvaR} la cic

; dC, dC,
gbc ty do, thi ta c6: — L= ~=k,.C...C, (IV-7)  va
dt dt o
1Cp, _9Cs, k,.C...C, (IV-8
g dtrTwa V)

Mu6n vi€t phuong trinh vi phan cho néng do gdc tu do, ta phdi ké d&n téc do
clia phdn @ng sinh mach (vim=v,) va téc do clia phan @ng ngdt mach (V g, = Vi )-

Binh thudng, phdn ng sinh mach sé& tao ra mot trong cic gdoc ty do nao d6 dé
tham gia vdo phdn ng diy chuyén, vi du: R;.

Néu ki hi¢u V_.va V. la t6c do mat goc tw do R va R} thi ta c6:
1 2

dcC..
it ==V, -k, .Cp Ce. + k,.Cha, Cpy = Vg, IV-9) va
dcC..
o = kl'CAl'CR; — kZ'CAz'CR; ~ Ve (IV-10).
Vi cdc goc tu do 1a céc ti€u phin trung gian rdt hoat ddng nén trong toan bo qua
dcC._. dCR.
trinh phdn tng, ndng dd cla ching dugc xem nhu dirng, nghia 1a: it - +T =0

nén V, = Vi TV, (IV-11).
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Nhut vdy, trong ché dé diing, téc dé ngdt mach bang téc dd sinh mach; vi vdy,
néu xem ngdt mach chi do mdt mét trong cdc goc tu do thi phuong trinh (IV-11) sé la
Vo =V, (IV-12)

+ Xét trudng hdp ngdt mach bac 1 (tic 1A R; —X3 5 Riyna) thi ta c6: v, =k;.C.. (V-

\'
13) va vy, =K, 'k_O'CAi (IV-14) (theo cac phuong trinh (IV-7,8 ,13)).
3
+ Xét trudng hop ngdt mach bac 2 (thc 1a2R; —<>R,) thi ta ¢6: v, = 2k,.Ch. (

\
IV-15) va vpu = K;-C - 2k0 (IV-16) (theo cac phuong trinh (IV-7,8,15)).
3

+ N&u ta chia tdc dd clia phan tng day chuyén cho t6c do cla phdn ttng ngit mach
hoic sinh mach thi ta s& thu dudc dd dai mach (y )ctia phan tng diy chuyén khong
phin nhdnh la:

) K;
- Trudng hop 1: ngat mach bac 1, ta c6:y = k—'CAi av-17).
3

] K
- Trudng hop 2: ngat mach bic 2, ta co: Y = TCAi (IV-18).
Y

0

+ Sau ddy 12 mot sd vi du vé viéc tinh t6c dd clia phdn tng day chuyén khong phian
nhanh:

- Vi du 1: Chiéng minh ring phdn @ng: Cl, + HCOOH — sp, tuan theo phudng trinh

dong hoc sau: —% =k.Cy, .Ciicoon » bi€t riing cd ch€ ciia phdn ting nhu sau:
Cl, % 5 2CI° (sinh mach)

CI* + HCOOH —“— HCI + HOOC®
HOOC"* +Cl, —2—>HCI+CO, +CI*  (phit trién mach)

CI® +thanh binh —<—»Clhdpphu  (ngit mach)
Gidi:

Vi ngdt mach bac 1 d6i v6iCl*nén ki=k; vaC, = Cycoon Va vi V, =K,.C nén

Vv k,.C k,.k
ta co:vpu =K; -k—"-CAi =k, -k—C'Z-CHCOOH =K.C¢, .Ciicoon » trong d6:k = Ok L
3 3 3
- Vi dy 2: Chitng minh phuong trinh ddng hoc cia phan dng clo héa C,Cly trong CCly
C
1a —% = k.C?, bi€t riing cd ch€ ctia phn tng la:
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Cl, ke 5 oCI° (sinh mach)

Cl* +C,Cl, —»C,Cl; y

. K . (phat trién mach)

C,Cl; +Cl,——C,Cl, +ClI

2C,Cl; —*C,Cl, +C,ClI, (ngdt mach)
Giai:

Vi ngdt mach bac 2 d6i véi C,Cl; nénki=k, vaC, =C vavi v, =k,.C nén

> k.C K 1/2
Vpu = ki ’CAi .W/Zko =k, 'CCI2 ']/ 2k0|2 =k'C?élli,tr0ng do: k=K, £2k0 J .
3 3 3

b. Péng hoc ciia phdn iing ddy chuyén phén nhdnh:

Phuong trinh dong hoc thudng diing d€ mo ta cho phan tng diy chuyén phan
dn \ . y
nhdnh la: V= m =V, +@n (IV-19), trong d6: n 1a ndOng dd tong cdong cla cac goc
tw do, v, 12 t8c do sinh mach, ¢ 12 hiéu gitta tdc d6 sinh nhdanh va toc dd ngit mach.

Né&u ca hai qud trinh sinh nhdnh va ngit mach déu 12 phan &ng bac 1 d6i véi
ndng do gdc tr do thi tdc dd cla chiing c6 thé viét dudi dang f.n va q.n . Khi d6, ta

co: 3—: =V, +(f-g)n=v,—-(q-f)n AV-20).

+ Né&u q > f thi hé phdn ing s& c6 trang thai ndng do dirng clia goc tu do sau mot thdi
\' Foa .

gian nao do6, nén ta c6: Ny = q Of (IV-21). Ta thay rang néu f = 0 thi nq = vo/q (IV-

22). N&u so sdnh 2 phuong trinh (IV-21) va (IV-22) thi ta s& thdy ring ndng do dirng

clia phdn ng diy chuyén khong phin nhidnh nhd hon ndng dd dirng cta phin tng

day chuyén phan nh4nh.

+ N&€u q < f thi f -q=¢>0 va 13y tich phan phuong trinh (IV-19) & trén, ta dugc:

\Y S .
n= —O(E“’t - 1) (IV-23). Tur phuong trinh nay, ta thiy rang n ting nhanh theo thdi
¢

gian va s& c6 nguy co din dén sy nd.

+ Pic diém dic trung cla phdn tng diy chuyén phin nhdnh la ¢ hai ch& do dién
bi&n rat khdc nhau nhu sau:

- N€u tdc do cia phdn tng ngit mach 16n hon toc d6 cla qué trinh sinh nhdnh thi sé&
c6 ch& do dirng va trong da s6 cdc trudng hop, tdc dd phan tng nhé dén mitc khong
thé do dugc.

- Né&u tc dd clia qud trinh sinh nhdnh 16n hon td¢ d6 ctia phin ¢ng ngdt mach thi tdc¢
dd phan ng sé& ting 1én khong ngirng va sé& két thic biing sy nd.

+ Ta c6 thé diéu khién chiit it mot trong nhitng thong s6 quyét dinh dén tc do cia
phédn tng ngit mach va toc do clia qud trinh sinh nhdnh nhu 4p suat, nhiét dg, thanh
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phin hdn hgp, kich thudc, hinh dang va trang thdi binh phan ng, ... Hién tugng thay
ddi chiit it cdc thong s& c¢6 thé chuyén tir trang thdi dirng (xdy ra chim) sang trang
thai nd (xay ra nhanh) hoic ngugc lai trong dong héa hoc goi la hién tugng tdi han
hay gidi han (xem H.IV.1).

PA

H.IV.1: Gi6i han nd clia phan ttng diy chuyén phan nhénh.

I11. Nguyén Iy ndng d6 on dinh va viéc 4p dung nguyén Iy nay trong viéc xac
dinh phuong trinh djong hoc ciia phan @ng phic tap:

1. Néi dung ciia nguyén li néng dé én dinh (hay con goi la nguyén li nong dé dirng):

Nong dd chat trung gian (goc tu do, phitc chdt hoat dong, ...) sau mot thdi gian

phan @ng dugc 6n dinh, tifc 14 dao ham cta ndng dd clia né theo thdi gian bing
khong.

2. Ap dung nguyén li nong do ditng trong viéc xdc dinh phuong trinh dong hoc ciia

phdn iing phiic tap:

Vi du: cho phén ting tdng hgp hidrobromua x4y ra theo cd ché sau:
Br, —2Br*,Br' + H,—2 > HBr+ H°
H* + Br,—<—>HBr +Br',H" + HBr—“>H, + Br’
2Br' —=Br,
dC,s Kk.Cy,.Chr
dt 1+ k’.% '

Hay chitng minh:
Br,
Giai:
+ Theo co ché phan tng, ta co:

dCHBr
dt

+ Ap dung nguyén 1i ndng d6 dirng ddi véi H'va Br°, ta c6:

=k,.C,y .C,. +k;.Cq .C.. —K,.Cp,.C... (a)
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dc,,.
5 =0=k;.Cy, Cy. k5 Cy, Cpp. K, Cri Cyp ()

dcC_.
dsr =0= 2k1'CBr2 _kZ'CHz'CBr' +k3'CBr2'CH' + k4'CHBr'CH' _2k5'CzBr' ©

+ Tu cdc phuong trinh ( a, b, ¢), ta suy ra:

va

( j C 1/2
dCHBr Brz k'CHz 'Cléfzz d
= = , trong do:
dt 1+& Crer 1+k/.CHBr ©
k3 CBr2 Br,

1/2
k k .
k = 2k2(k—1j va k! = k—“ (diéu phai chitng minh).
5

3
IV. Khai niém vé xic tac:
1. Dinh nghia:

Xiic tic 1a hién tugng thay d6i tdc d6 phan ing gy ra do tic dung clia mot sd
chat goi 1a chit xiic tdc. Chat dudc goi 1a chat xic tdc khi chit ndy sau khi tham
gia vao qué trinh phan tng thi cudi ciing khdng bi thay d8i vé lugng ciing nhu vé
chat.

Chat xic tdc 1am ting t6c do phan tng goi 1a chit xiic tdc duong va thudng goi
1a ch't xuc tac.

Cha't xiic tdc lam gidm t8c dd phdn ng goi 1a chat xiic tdc 4m va thudng goi 1a
chat e ché.

C6 mot s6 chdt, du lugng rat bé, khi c6 mit trong hé phdn ¢ng thi lam gidm
hodc mat kh3 ning hoat dong ciia cha't xiic tic, goi 12 cha't dau doc xic tic.

Nguoc lai, c6 mdt s6 chat, khi c6 mit trong hé thi 1am ting hoat tinh clia chit
xtic tdc, goi 1a chat kich thich hay con goi 1a chit mang.

Ngudi ta chia cdc phdn tng xtic tdc thanh phadn ¢ng xic tic déng th€ va phan
ng xtc tac di thé.

Phan tng xiic tic ddong thé 1a phan ng trong d6 chat xic
tdc nim clng pha vdi cdc chit tham gia phin tng. Chat xiic tdc
cho loai phidn tng nay thudng 12 cdc dung dich acid, baz, mudi
ctia kim loai chuyén ti&p.

Vi du: phan ¢ng iod héa aceton nhd xiic tic acid.

Phén @ng xic tic di thé 12 phan @ng trong d6 chit xic tic nim khic pha
véi cdc chi't tham gia phdn tng. Cha' xiic tdc cho loai phdn tng nay thudng la chat
rin (thudng 13 kim loai va oxit kim loai) va phdn @ng s& x4y ra trén bé mit chat
Xxuc tac.
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Ngoai ra, con c6 loai phan tng xic tdc men, trong d6 men 1a chit xic tic.

2. Pdc diém ciia hién tuong xiic tdc:

+ C6 tinh chon loc cao: mdi chat xiic tdc thudng chi xiic tdc cho mot phdn tng nhat
dinh hoic mot loai phdn tng nh't dinh.

+ Cha' xtic tdc lam ting tdc dd phan tng chit khong 1am dich chuyén cin biing héa
hoc, tic 12 chat xdc tdc 1am ting tdc d6 phan ng thuin bao nhiéu Ian thi ciing 1am
ting tdc do phan ng nghich bdy nhiéu Ian.

+ Chat xdc tdc 1am ting t6c dd phdn Gng clia nhitng phan ng von di c6 kha ning
x4y ra mic du hét sitc chAm chit khong gy nén phin ng, tic 1a chat xic tdc lAm
gidm ning luong hoat héa clia phan ng chi khong 1am thay ddi trang thdi ddu va
trang thai cudi (AG khong d6i).
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#* BAI TAP PONG HOA HOC *

BAI 1: Hing s& cAn biang clia phdn tng thuin nghich sau day:

12 10, con hiing s8 t¢ d6 cta phan dng thuan k, = 0,2 séc™.

Hay xdc dinh thoi gian dé C4 = Cp, biét riing ban diu chi c6 A.

GIAI:
) 1 X o o
Ta cé: K, +K, :¥In < :K=ki/ka=10va k; =0,2 séc” =k, =0,02 séc™ .
a_
K.a-b 10a-0
o= = =10a/11. ViCa=Cgnéntasuyra:a-x=x=—>a-x=
K+1 10+1

1 In 10a/11
0,2+0,02 10a/1l-a/2

x =a/2. Tasuyra:t = ~ 3,63 (séc).

BAI 2: Cho phan ting ndi tiép: A—5B—* > C, ¢6 cdc thong s6 dic trung sau
day:

N ¢ C 4 ¢ 2.
Khi nong do chat B dat cuc dai thi C_A =4,5; con thoi gian dé do bi€n doi
B

chat A 1a 25% la 85 séc.
Hay tinh k; va k.

GIAL:
ky ka
. k ka—k; k ko =Ky
+ Nhu ching ta di bigt, C, =a. k—l (@), Cgpa = a. k—l (b) va
2 2
1 a
k, ==In C).
1= (©)
C Emax kz
+ Tir cdc phuong trinh (a, b) va bai ra, ta c6: =—==45 (d).
B max kl

+ Theo bai ra, khi t= 85 séc thi x = 25%.a nén tu phudng trinh (c), ta c6:
1 a

kK, =—In———F
85 a-0,25a

~3,38107° (séc’™) (e).

+ Tu céc phuong trinh (d, e), ta suy ra: k, = 15,21.10'3 sécl.
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BAI 3: Cho hiing s6 toc do cla phdn Gng xa phong hda etylacetat bing xit & nhiét
dd 1am thi nghi€ém la 3 1/mol.phut.

Tinh thoi gian dé xa phong héa dugc 50% etylacetat & nhiét dé dé, néu tron 1

1
lit dung dich CH;COOC;H5 2—0 M véi ...
: 1 ) 1
1. 1 lit dung dich NaOHZ—OM. 2.1 1it dung dich NaOHE M.
] : 1 ] . 1
3. 1 lit dung dich NaOH2—5 M. 4.41lit dung dich NaOH%M.

1 1
5. 0,5 lit dung dich NaOHl—SM. 6. 2 Iit dung dich NaOH —M.

40
GIATL:
+ Cong thic tinh:
1/ 1 1 N R N . v
t= K ﬂ - g (a) (khi ndong dd ban dau cua cdc chat gidong nhau);
1 b(a - X) PN A A 5 P, ~ P
In (b)(khi ndng dd ban dau cua cac chat khac nhau).

" k@@a-b) a(b-x)
+ Tinh toan:

Goi a va b 1a ndng dd ban diu cda xit va etylacetat; theo bai ra, ta cé: x =
50%.b.

1. Ap dung cong thifc (a), ta tinh dugc: t ~ 13,33 phiit (=13 phiit 20 gidy).
2. Ap dung cong thic (b), ta tinh dudc: t=5,41 phiit.

3. Ap dung cong thiic (b), ta tinh dudc: t~19,18 phiit.

4. Ap dung cong thic (b), ta tinh dudc: t~6,22 phiit.

5. Ap dung cong thitc (b), ta tinh dugc: t=20,8 phit.

6. Ap dung cong thitc (a), ta tinh dugc: t=20 phiit.

BAI 4: Cho phdn ing song song sau:
ki ,B
_kbc
ks . p
L ke L E
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G thai diém t biing 10 gidy, C,,Cqs,C,,C,,C; tuwong tng 12 0,5 mol/l, 0,03
mol/l, 0,02 mol/l, 0,3 mol/l, 0,15 mol/l. Bi€t ban dau, ndng dd cic chit B, C, D, E déu
biang khong.

Hay tinh K,,K,,K;va K, theo don vi phiit”.

GIAI:
+ Cong thuc:

k, +k, +k; +k, =%InC°A

A
C,r=C,+C;+C.+C, +C;
kK, :ky:k, =Cz:C.:Cp:Ce
+ Tinh todn: thay cdc dit ki€n bai ra vao cdc cong thiic trén; sau do, giai hé cac
phuong trinh, ta tinh dugck,,K,,K,va K, tuong tdng 1a 0,2496 phit”, 0,1664 phit”,
2,496 phit™” va 1,248 phut ™.

BAI 5: Néng do cic chit A, B va C trong dung dich X déu 1a a mol/l. Sau 1000
gidy, mot nita lugng chi't A dd phan tng.

Néu phdn vung xdy ra trong dung dich X la phdn ting bdac mét, bac hai, bdc ba
va bdc khong thi sau 2000 gidy sé con lai bao nhiéu % chdt A so vdi ban dau?
GIAL:
Ta xét cdc loai phan tng bic 1, 2, 3 va 0 (sit dung phuong trinh déng hoc &

dang tich phan khi ndng d6 ban diu clia cdc chit gidng nhau) thi ta s& thu dudc ddp
s0 tuong ung véi phan ng bacl, 2, 3 va 0 1a 25%, 33,33%, 37,8% va 0%.

BAI 6: Cho phan ng nhiét phan khi N,Os x4y ra theo cd ché sau:

k
N2()5‘_k—:L N02 + NO3
2
NO, + NO, —+>NO, + NO+0,
NO +N,O, —-3NO,
Hay dp dung nguyén li nong dé ditng déi vdi NO3 va NO dé tim phuong trinh
tinh téc dé ciia phdn ving cé co ché trén.

dCy,o,  2k,.k,

PAP SO: - = : :
dt k,+k, %
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phin 1. PIEN HOA HOC.
CHUONG V. DUNG DICH CAC CHAT PIEN GIAL

I. Tinh chat chung cia dung dich:

1. Bé gidm dp sudt tuong doi ciia dung moi trén dung dich so véi dung moi nguyén
chdt la:

0
PPN, (V-1), trong d6 P; va P, 1a dp sudt hoi bdo hoa cita dung moi tinh
1
khiét va clia dung mdi trén dung dich tuong ng, N, 12 ndng dd phan mol clia chit tan
trong dung dich.
2. Do tang nhiét dj soi va dd ha nhiét do dong ddc cuia dung dich so vdi dung moi
nguyén chdt la:

ATS =Ts —TSO =Es 1My (V—Z), ATd=TdO —Td =Ed.m2 (V—3), tI'OIlg dé ATS (@ la d@
ting nhiét dd soi (d0 ha nhiét do dong dic), Tsva Ts’1a nhiét do soi cia dung dich va
dung moi tuong ttng, Tqva T4’ 1a nhiét do dong dic ctiia dung dich va dung moi tucng
ting, Es vd B4 12 hiing s6 nghiém sdi va nghiém lanh tuong ng, m, 12 ndng dd molan
ctia chit tan trong dung dich.

3. Ap sudt thdm thdu ciia dung dich la:

[T=C,.RT (V-4), Co= n, /V, trong d6 IT 1a 4p sudt thim thau, n, 1a s& mol chat
tan, V 12 th€ tich dung dich, C, 12 ndng d6 mol ctia chi't tan, R 12 hiing s& khi va T la
nhiét do tuyét doi.

IL. Dung dich cdc chat dién gidi:
1. Tinh chdt ciia dung dich cdc chdt dién gidi:
+ D0 din dién khd cao do trong dung dich c6 cic ion ty do.
+ D06i véi dung dich cdc chat dién gidi, ta ¢6 cdc hé thic sau:

AP= Plo - Pl :i.Plo.Nz (V—S), ATS (d):i.Es (@)-M2 (V—6), HZICQRT (V—7), tI‘Ol’lg do:
i> 1 va khi dung dich v cuing lodng thiila 1 s6 nguyén don gidn 2, 3, 4, ... con binh
thudng i 12 s6 thap phan.

2. Thuyét Areniuyt vé sy dién li:

+ Cdc phan tit chdt tan trong cdc dung dich chdt dién gidi chiu sw phén li thanh
nhitng ion duong (cation) va ion dm (anion). Cdc ion nay sé tham gia vao su dan
dién.

+ Su phan li dugc coi nhu 1a 1 phdn ng héa hoc, tudn theo dinh luat tdic dung khoi
lugng nhu nhitng phan tng héa hoc khac.
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[H'][A™]
[ HA ]

Vidi: HA=—=H"+ A" K= , K12 hiing 6 phan li
+ Céc chat dién gidi trong dung dich c6 do phan li nhat dinh tiy thudc vao tinh chit
ctia chiing. P phan li o dudc dinh nghia 1 ti s6 giita s6 phan tif dd phan li n' va
tong sO phan t¥ lic diu n, titc 13 oo =n'/n (0<a<l).

Thuyét Areniuyt gidi thich dudc su sai 1éch giita dung dich néi chung va dung dich
cdc chit dién gidi 1a: do sy phan li cia cdc phan tif chdt tan ma 1am cho s6 ti€u phan
thuc t€ trong dung dich chat dién gidi ting 1én so vdi khi khong c6 sy phan li va vi
vay, dd gidm 4p suat hoi tuong d6i clia dung moi trén dung dich ting 1én, d6 ha nhiét
do dong dic, do ting nhiét do sdi va 4p sudt thim thiu ting lén.

M@i lién hé giita hé s6 ding truong i va d6 phan li o nhu sau: i=1+a (y-1) (V-
8), trong d6 y 1a s& ion do 1 phan tif phan li ra.

Vi du:* Dung dich NaCl loang co6 i=1+1(2-1)= 2.
* Dung dich K3PO4lodng c6 i=1+1(4-1)=4.
II1. P$ din dién cia dung dich chat dién giai:
+ Khi c6 dong dién 1 chiéu di qua chat din dién loai 2, lugng dién dugc chuyén vé

cdc dién cuc la nhd cédc ion ty do. Nhitng ion duong (cation) chuyén vé dién cuc Am
(catod), con nhitng ion tich dién 4m (anion) chuyén vé dién cuc duong (anod).

+ Dién trd trong dung dich chit dién gidi (R) cling giong nhu trong bat ki chat din
dién nao phu thudc vio ban chit clia chdt din dién, ti€t dién ngang va chiéu dai clia
no, tic 1a R=p.l/s, trong d6 p la dién trd riéng cla chit din dién phu thudc vao bin
chat clia nd, 112 chiéu dai va s 12 ti€t dién ngang (xem H.V.1).

e

P S
~

\ \
R B

N7,

-

dung dich chat dién giai

g=————-

H.V.1: So dd dién trd cda dung dich chat dién giai.
Khi I=lcm va s=lcm® thi R=p. Nhu vy, dién trd riéng 1a dién trd clia 1 chat
din dién c6 chiéu dai lem va c6 tiét dién ngang 1a 1 cm .
+ Trong dién héa, ngudi ta thudng ddnh gid tinh chit din dién clia chit din dién
bing dai lugng nghich ddo cla dién trd riéng va dugc goi 1a d6 dan dién riéng (y).
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« =1 (V-9), do din dién riéng c6 thi nguyén 1a Q" .cm’.
p

+ St phu thudc ctia d6 din dién riéng vao ndng dd dung dich nhu sau:y = const.a..C
(V-10) va db thi y-C s& 12 mot dudng cong c6 cyc dai c6 dang nhu trén H.V.2.

a4 A
x HCl
h‘_‘“——____‘____ \
/\ WH
l: E C L

HV.2: P thiy-C  HV.3:Pb thi -C  H.V.4: P thi A-C"2.

+ P& tién 1gi hon trong viéc nghién citu, ngudi ta thudng st dung cdi goi 1a do din
dién duong lugng. PO din dién duong lugng lién hé vdéi do din dién riéng theo hé
thic:

A =1000y, /C (V-11), trong d6 C la ndng do duong lugng. Thit nguyén clia do din
dién duong lugng 1a Q'.cm?.dlg™.

D6 din dién duong lugng phu thudc vao n6ng dd dung dich (xem H.V.3). Khi
ndng dd dung dich gidm thi d6 din do6 din dién duong lugng ting. Vi su pha lodng
dung dich, do din dién s& ting Ién d&n 1 gi4 tri gidi han nao d6. Gia tri gidi han cia do
din dién duong lugng goi 1a d6 din dién khi pha lodng vo cuing va dudc ki hiéu 1a A,
hay A,. Khi C—0 thi a—>1, nghia 13 chat dién gidi phan li hodn toan, lic dé ta c6 A,.
Ngudgc lai, khi C tang thi o giam, do d6 A gidm.

Su phu thudc clia d6 din dién duong lugng ciia chit dién gidi manh vio ndng dd
c6 dang nhu trén H.V.4 va da dudgc Conrausd dua ra cong thitc thuc nghiém sau day:
A=ho-A.C"*=0-A1.C"2-A,.C* (V-12), trong d6 A, A; va A, 1a céc hiing s6 kinh
nghiém.
+ Do din dién khong nhitng phu thudc vao tdng s6 ion c6 mit trong dung dich ma
con phu thudc vao dd nhét cia dung dich va nhiét do.
- Khi ting ndng @6 thi @6 nhét clia dung dich ting; do d6, 1am gidm tdc dd chuyén
ddng cda cdc ion va vi vay, do din dién gidm.
- Khi ting nhiét d6 thi do nhét ctia dung dich gidm, do d6 do din dién ting (khic véi
chi't din dién loail).
+ P din dién khi pha lodng vo cling clia chit dién gidi bing tdng do din dién khi
pha lodng vo cling clia cdc ion tao nén chat dién gidi do, titc 1a: Ao=Aos+Ao(V-13).
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IV. Phuong phap do d6 din dién va ng dung ciia né:
1. Phuong phdp do:
a. Diéu kién:
Pé do d6 din dién clia dung dich chat dién gidi cAn phai:

+ Do dugc nhiét dé chinh xdc va giit dugc nhiét dé khong déi trong sudt qud trinh
do.

+ Loai trir dudc sy phin cuc dién cuc.

+ Do chinh xdc cdc dai lugng di€n.
b. Nguyén tdc:

Dung ciu Vetton d€ do dién tr§ ctia dung dich, tir d6 suy ra do din dién.

c. Cdu tao ciia cdu Vetton:

Pugc néu ra trén H.V.5.

E
.y

R2 R
— M
|- .|

[ c
R3 Rx
— M/
L —J

H.V.5: So d6 cdu tao cla ciu Vetton gom: E 1a ngudn dién xoay chiéu, R
1va Ry 12 cdc bién trd, R; 12 dién tr so sdnh da biét, R, 1a dién tr§ clia dung dich cin
do, G 1a dung cu do* di€m khong“clia dong dién (6ng nghe, galvanomet, ...).

d. Cdch do:

Diéu chinh R; va R, sao cho dong dién di qua G=0, lic 46 6ng nghe khong kéu
hay kéu nhd nhit, ta dat dugc cin biing cau. Theo dinh luit Ki€csdp (Kirchhoff),
ta c6: Ry/R3=R; /Ry~ R=R;.R3/Ry. Ma Ry =1/ S.x nén suy ra: y=I/S.Ry.

Viéc xdc dinh I/S trong thuc t€ 1a rdt khé chinh x4c nén ngudi ta thudng c6 dinh
1/S=k goi 1a hiing s binh va xdc dinh né nhd vao viéc do dién trd cta 1 dung dich
mAu da biét chinh xdc dd din dién y,.

Ta ¢6: Ry=l/S. ¢ m=K/m—> k=Rpn.¥m—=>¥=Rm.xm /Rx (V-14). Tl gid tri cta ¥, ta c6
thé suy ra A.

2. Ung dung ciia viéc do dé dan dién:
a. Xdc dinh dj phan li a ciia chdt dién gidi yéu: a=Ac/Ao=Ac/( Ao+ Ao.).

Nho vao viéc do do din dién, ta xdc dinh dudc Ac, con Ag,va Ag. c6 sdn trong
cdc bang tra cifu cda sd tay héa hoc, ta d& diang xdc dinh dudc o.
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b. Xdc dinh do tan ciia chdt it tan:

Néu goi S 1a dd tan clia chat it tan (duong lugng gam/lit) thi ta c6:

A=y.1000/C=y.1000/S. Vi chat it tan nén dung dich bdo hoa cla n6 l1a dung dich rat
lodng va vi vay, A =i, va do do6, S=y.1000/ A,=y.1000/(Aos+Ao.).

xA

A A X [N A
c. Chuan do dan dién ké:

+ Nguyén tic ctia phuong phdp chudn do nay 1a dya vao su khdc nhau vé d6 din
dién clia cdc ion. Trong qud trinh chuén d9, tai diém tuong duong, @6 din dién sé&
c6 su thay ddi dot ngot.

+ Vi du: Khi chuidn d6 dung dich HCl bing dung dich NaOH, dung dich
CH;COOH biing dung dich NaOH thi @6 thi bi€u dién sy phu thudc clia d6 din
dién () vao thé tich dung dich NaOH cho vao nhu trén H.V.6, H.V.7 tuong tng.

xA

Vid V4dNaOH Via  VddNaOH
H.V.6 H.V.7
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CHUONG VI. NGUYEN TO GANVANIC.
I. C4c khai niém m¢d dau:
+ Dién cuc: 12 kim loai niim ti€p xtic v6i dung dich chit dién phan.

Vi du: Zn/Zn*, Cu/Cu™, ...

+ Nguyén t6 ganvanic: 1a hé cdc dién cuc khdc nhau bi ngiin cdch bdi 1 16p dung dich
chat dién phan, c6 kh3 ning sinh cong dién, dudc ding 1am ngudn dién.

Vi du: nguyén t6 Panien-Jacobi 1a nguyén t§ ganvanic dudc tao thanh tir 2 kim
loai Zn va Cu nhiing trong 2 dung dich mudi cia ching (Cu/Cu**va Zn/Zn™) va céc
dung dich ti€p xtic v6i nhau qua mang ngin xop.

+ Cdch vi€t cAu tao cia nguyén td ganvanic:

- Ranh gidi kim loai-dung dich dudc ki hi€u bing 1 nét diéng, ranh giGi dung dich-
dung dich dugc ki hiéu biing 2 nét ding.

-Tir trdi sang phdi 1an lugt ngudi ta dit dién cuc Am, dung dich clia dién cyc Am,
cau ndi, dung dich cia dién cuc duong va cudi cling 1a dién cuc duong.

Vi du: nguyén t6 Panien-Jacobi dudc viét 13: (-) Zn/Zn**//Cu**/Cu (+).

+ Thé& dién cuc: 12 th€ xuat hién trén ranh gidi kim loai-dung dich clia dién cuc. Th€
dién cuc c6 thé xdc dinh dugce biing cdch do sic dién dong clia nguyén td ganvanic
dudc cau tao gdm dién cuc d6 va dién cuc so sinh c6 thé da biét (dién cuc hydro tiéu
chuén c6 thé& bing khong, dién cuc calomen c6 thé€ bing 0,2412vén, ...).

+ Stic dién dong clia nguyén t6 ganvanic: 13 hiéu ctia 2 th€ dién cyc.
Vi du: nguyén t& Panien-Jacobi c6 stic dién dong:
E=Q, —@_ =@, =~ Ppzy -
II. Th& cia tirng dién cuc:

Thé cia tirng dién cuc riéng biét dudc do bing cich so sdnh n6 véi 1 dién cuc
khdc tao thanh nguyén t6 ganvanic. Pién cuc so sdnh 1a dién cuc c6 th€ di biét va
tuong ddi 6n dinh (thudng 13 dién cyc hydro hoic dién cuc calomen). N&u dién cuc so
sanh 1a dién cyc hydro tiéu chudn thi ddu cia th€ dién cuc 12 ddu dudng néu trong
nguyén td nay dién cuc nghién cttu 12 dién cuc duong va ngudc lai, 12 Am néu dién
cuc nghi€n cttu 1a dién cuc am. Vi stic dién dong ludn ludn duong (AG=-nFE<0, qui
trinh ty dién bi€n) nén d€ tinh stc dién dong clia nguyén td ganvanic dua vao thé
dién curc, ta can phai 1y thé clia dién cuc duong (c6 thé duong hon hoic it Am hon)
trir di thé clia dién cuc am (c6 thé it duong hon hoic 4m hon).
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II1. Phuong phap do sic dién dong:
1. Nguyén tdc:

Céc nguyén tic thudng diing dé do stic dién dong clia nguyén td ganvanic (E) déu
dua trén phuong phap bd chinh Pogendooc. Uu diém clia phuong phdp nay 1a & chd
nhd phudng phap bd chinh Pogendooc, ta c6 thé xac dinh dugc E khi mach hé, néi
khéc di khi dong dién khong chay qua nguyén t§ ganvanic. Nguyén t6 ganvanic chi
c6 thé coi 1a thuan nghich khi c6 1 dong dién vo ciing nhd chay qua nguyén t8. Do
d6, nguyén t& ganvanic & trang thai mach hd 12 diéu kién li tudng dé do E ctia né 1am
viéc thudn nghich.

2. Binh do E:

H.VI.1 hodac H.VI.2.

E

| |\

dd M;" dd My"*

;ll dd KC1 bh

H.VI.1 H.V1.2
3. Dung cu ding dé do E (dién thé k&) va cdch do E:

Dung cu diing d€ do E dugc vé trén H.VL.3 gém 1 ngudn dién C ndi xudng cic
dau cia mot day din ddng nhat AB c6 dién trd cao. Ngudn dién C 12 accu c6 siic
dién dong 6n dinh va 16n hon sifc dién dong cin do. Nguyén t&6 Ex ndi ddu 4m vdi
di€m A 13 diém ndi vdi ddu 4m cla accu. Pién cuc thi 2 (dién cuc duong) cia
nguyén td ganvanic dugc ndi qua dién k& G tdi con chay D. Con chay D sé& dich
chuyén trén diy AB dé&n khi dong dién qua G bing khong (kim dién k&€ G chi s6
khong). Su sut thé€ trén doan AD trong mach accu C sé& bd chinh mot cich chinh x4c
sttc dién dong ctia nguyén t6 Ex.

Ta bat cong tic k1 sang phia nguyén t& chudn Et/c ¢ stic dién dong da bi&t chinh
x4c. P& kim dién k&€ G chi s6 khong phdi dich chuyén con chay D sang vi tri méi trén
doan AB 1a D’. Su sut thé trén doan AD’sé bd chinh 1 cach chinh x4c sitc dién dong
clia nguyén t& Et/c.

Vi day din AB déng nhat nén ta ¢6: Ey/Eaeci=AD/AB va Eyo/Eaccs =AD’/ AB; suy
ra: Ex=Ey..AD/AD’.
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—"I'CI'F—\

k
A R_D' [B
_Ex ‘
k1||
EY
H.VIL3

IV. Cdc qu4 trinh xay ra trong nguyén té ganvanic:
1. Cdc phadn ing dién cuc va phadn iing chung:

Trong nguyén t& ganvanic, dién cuc nao c¢6 thé€ Am hon hoic it duong hon sé 1a
dién cuc 4m; G dién cuc do, sé cé su chuyén ion kim loai vao dung dich, tic 1a kim
loai bi hoa tan hay con goi 12 bi oxihéa; con dién cuc c6 th€ duong hon hoic it Am
hon sé 1a dién cuc duong va s€ bi khit (tao ra trén dién cuc kim loai hodc khi ,...).
K&t qué ctia 2 phdn tng dién cuc 12 cho ta 1 dong dién chay qua day din kim loai.

Nhu vay, 6 dién cuc 4m, xdy ra qud trinh oxihda va & dién cuc dudng, xay ra qua
trinh khtr; do vay, phdn tng chung trong nguyén t& ganvanic 1a phdn tng oxihéa-kht.

Vi du: nguyén 6 Panien-Jacobi ( - Zn/Zn2+//Cu2+/Cu +):
(—)Zn:Zn2++2e, qua trinh oxihda (Zn bi tan ra);
(+) Cu**+2e=Cu, qud trinh khit (Cu két tia trén dién cuc Cu);
va phdn @ng chung: Zn+Cu**=Zn**+Cu.
2. Chiéu dong dién:
Trong nguyén t& ganvanic, do cdc phdn tng dién cuc ma lam cho céc e

chuyén qua diy din kim loai tir dién cuc c6 th€ Am hon hoic it duong hon (dién cuc
am) sang dién cuc c6 th€ it Am hon hodc dudng hon (dién cuc dudng); do d6, dong
dién trong diy din sé di tir dién cuc duong sang dién cuc Am.

Vi du: nguyén t6 -Zn /Zn**/Cu**/Cu+, c6 chiéu dong dién dugc chi ra trén
H.VI4.

[ <1
anod (- ) catofl {+)
Zn Cu
SO4f S0,
Zn|'— Cu'>
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H.VI1.4: Sd db vé chiéu chuyén dong clia cic cation, anion, dién ti¥ va chiéu
dong dién trong nguyén t& Panien-Jacobi.
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CHUONG vII. NHIET PONG HQC CUA CAC MACH PIEN HOA VA
THE PIEN CUC.
I. M&i lién hé giita th& diing nhiét ding 4p AG va siic dién dong ctia nguyén to&
ganvanic E va phuong trinh thé& dién cuc:
+ Nhu chiing ta d3 biét trong nhiét dong hoc thi A’ .x = -AG=nFE (VII-1).
+ Xét nguyén t6 ganvanic: (-)M;/M["//My" /My (+).
-0 anod (-), x4y ra qud trinh oxihda sau: M;= M[™ +ne.
- § catod (+), xdy ra qud trinh khit sau: My"" +ne = M.
- Phdn tng chung: Mi+My"'=M;""+M; .

- Khi phdn tng dat d€n trang thai can bing thi theo dinh luat tic dung khdi lugng,

a +n .d a +n
ta c6: K = [M—aMJ (VII-2) = K= [aM J (VII-3)
MM Mi"/
aMrn aM+n a +n
Theo nhiét dong hoc, ta c6: AG = RTIn - RTIn(—— )¢ =-RT(InK-InM_)
M M Appin

ag
(VII—4):>E=—AG/nF=ﬂan—ﬂln By =E° -ﬂln M,
nF nF a,., nF

(VII-5),

M
RT
trong d6: E° = —InK (VII-6).
nF
+ Phuong trinh th€ dién cuc tdng quét (phuong trinh Nec) nhu sau:
o RT, ag,
Poxrkn = Poxskn +——IN—= (VILI-7).
nF Kh
0 25°C, phuiong trinh Nec nhu sau:
o N 1,987.298,15.2,303 | Aoy o N 0,059 lgle  (viLg)
Pox/kn = Pox/kn 230621 Pox/kn n .

a Kh Kh

II. Thé dién cuc:
1. Phdan loai dién cuc:
a. bién cuc loai 1:

+ Cdu tao: la hé gom kim loai hodc d kim dugc nhiing trong dung dich chita ion
kim loai hodc a kim do.

+ So do dién cuc : M/M™ | A/A”.

+ Thé dién cuc:
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- P6i véi dién cuc kim loai:

Phuong trinh phdn @ng dién cuc: M +ne=M.

. RT
Phuong trinh thé dién cyc: .., = (p‘;AM/M + F Ina,,.. (VII-9).
n

- Bdi vdi dién cuc d kim:

Phuong trinh phdn @ng dién cuc: A + ne = A™.

’ RT, a
Phuong trinh thé dién cuc:@, .. = @5, + F|n A (VII-10).
A"

+ Cac vi du:
- Viduy 1: dién cuc niken (Ni/Ni’*").
Phuong trinh phin wng dién cyc: Ni**+2e=Ni.

. RT
~ A A . _ 0
Phuong trinh thé dién cuc: @ ..\ = Oy T F In a e -

-Vi du 2: dién cuc clo ((Pt)Cl/CI).
Phuong trinh phan dng dién cyc:Cly+2e=2CI .

. e n 0 RT, Pa,
Phuong trinh thé dién cuc: P ror = Poia- 2F In 7

ClI-

b. Dién cuc loqi 2:

+ CA4u tao: 1a hé gdm 1 kim loai dudc phdl hgp chdt khé tan clia kim loai d6
(mudi hoic oxit) vd dugc nhing vao dung dich chita anion clia hgp chit khé tan
do.

+ Sd @b dién cuc : M,MA/A™ .

+ Thé dién cuc:

- Phuong trinh phdn dng dién cuc: MA+ne=M+A"".

S A 3 A 0 RT aMA
- Phuang trinh th€ dién cuc: @, 0 1 v =P pnjay T =N )
' ! nF aya,,
0 RTI
- (PA_"/MA,M _F naA—n (VII-ll)

Dién cuc loai 2 c6 thé dién cuc rdt 6n dinh, dé Idp lai; do dé, chiing thuong
dugc dung lam dién cuc so sdanh.

+ Céc dién cuc loai 2 dién hinh (quan trong trong thuc t&):
- bién cuc calomen: (Pt)Hg, Hg,Cl,/CI'.
Phuong trinh phdn ¢ng dién cyc: Hg,Cl, + 2e = 2Hg + 2CI'.
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2 0

Phuong trinh th€ dién cyc:@ ca. =@ cal. —Elna =0 cal. - R—FTln ay -

2F O

D& véi dién cuc calomen, véi dung dich KCI bdo hoa va & nhiét do 25%,
thé dién cuc la 0,2412 von .

- bién cuc bac-bacclorua: Ag, AgCl1/Cl .
Phuong trinh phan ¢ng dién cuc: AgCl + le = Ag + CI.

RT

Ina

Phuong trinh thé dién cuc: @\ o\ = (POCI’/AgCI,Ag - hna,,

B 0 RT
+ Chi §: 0,0, yam = Pyn i +FInTMA (VII-12).
c. bién cuc loai 3:

+ Cdu tao: la hé géom kim loai tiép xiic vdi 2 mudi khé tan cé chung anion duoc
nhiing vao dung dich chita cation ciia mudi khé tan thit 2.

+ Sd @b dién cuc: M\MA M’ A/M’™ (Tya<<Twmra).
+ Vi du: Pb, PbC,0,, CaC,04/Ca™.
Pb+CaC,0,=PbC,0,+Ca’**+2e.

(Pb‘—=Pb+2+ se, Pb?+ C)04 2 ===PbC,0y

- 2 2
CaCrO,~—= Ca™ + C,047 )
24 S (VII-13)
Tw cdc phuong trinh phdn vng dién cuc da dugc mo ta ¢ (VII-13), ta suy ra
phuiong trinh thé dién cuc cia dién cuc & vi du trén nhu sau:
RT, Truc,o,

= @° Rlna L =¢® +—1n
Pep+21pp = Ppp2/pp oF Pb*z_(pr*Z/Pb F 3

C,0,72

RT RT . Teco . RT, Teco, RT
=@ 2 ymp T o= MNTco, — o= IN—""=0p,.2,p, TN +—1Ina__,
Pb*™* /Pb 2F 2F ca? Pb™“ / Pb 2F Tca0204 2F Ca
RT RT . Taco
=¢?+—Ina_., (VII-14), trong d6: ¢; = Q2 .., + —IN—"- (VII-15).
(Pl 2F Ca ( ) g (pl (PPb /Pb 2F Tcaczo4 ( )

d. Pién cuc oxihda-khi:

+ Cdu tao: la hé gom 1 kim logi tro nhiing trong dung dich chita cd dang oxihéa va
dang khit.

+ Sd @b dién cuc: Pt (Au, ...)/Ox, Kh.
+ Phuong trinh th€ dién cuc:

- Phuong trinh phdn ¢ng dién cuc: Ox+ne=Kh.
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y RT | ao,
- Phuong trinh th€ dién cuc: Ooykn = Pox/kn + — IN—2 (VII-16).

Kh
+ Vidu:
RT a‘ +3
3+ 2+, 3+ A2+ — (0 Fe
- Pt/Fe”" ,Fe™ : Fe " +1le=Fe™, O s rp0 = Prys ppr + = Ina )
Fe*?

- Pt/H*, MnO,, Mn>":MnO, +8H+5e=Mn**+4H,0

8
0 +RT InaMnO;'aH*
(PMno;,HWMn*Z o (PMnO;,H*/Mn*Z

5F a

Mn+2
e. Pién cuc hon hong:

+ Cdu tao: la hé gom hén hong ciia 1 kim logi tiép xiic vdi dung dich chita ion kim
loai do.

+ S0 dd dién cuc: (Hg)M/M™ .
+ Phuong trinh thé dién cuc:

- Phuong trinh phdn tng dién cuc:M™ +ne=M(Hg).

¢ RT a +n
- Phuong trinh the dién cye: @y g = Prpr g 7 =12 M (VII-17).
M(Hg)
+ Vi du:(Hg)Cd/Cd™.
RT +2
2 _ 0 Cd
Cd™+2e=Cd (Hg), Pca-2icang = Poa2/cd Hg +E|n a
Cd(Hg)

f. Dién cuc khi:

+ CAu tao: 12 hé gdm 1 kim loai tro (Pt, Au, ...) ti€p xidc vdi khi va dung dich
chtta ion cda khi d6.

+ Vi du: dién cuc hidro, dién cuc clo, ...
+ Phuong trinh thé dién cuc:
Xét dién cuc hidro: Pt, HyH".
- Phuong trinh phdn tng dién cuc: 2H +2e=H..

. RT .
- Phudng trinh the dién cuc: @, =@}, +Elni (VII-18).
HZ

J25°cvaP, =latm, ., =0, +0059Ilga, =-0059pH

(VI-19), vigy, , =0vapH =—lga, ..
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2. Mot sé iing dung ciia viéc do sitc dién dong:
a. Po dj pH ciia dung dich:
+ Nguyén tic cia phép do 13 1ap 1 nguyén td ganvanic gdm 1 dién cuc so sinh

(thudng 13 dién cuc calomen) va 1 dién cuc c6 thé phu thudc vao pH clia dung dich
dugc goi la dién cuc chi thi (thudng l1a dién cuc hydro, dién cuc thay tinh, ...).

+ Pién cuc chi thi 1a dién cuc hydro:
CAu tao clia nguyén t§ ganvanic trong trudng hop nay nhu sau:
(-)(Pt), H, (P=1atm)/H"//KCl/Hg,Cl,,Hg (Pt) (+).

E- Pea.

E = 01+ 0,059.pH H=
Peal. + pH =p 0,059

(VII-20).

+ Bién cuc chi thi 1a dién cuc thiy tinh:
CAu tao clia nguyén t6 ganvanic trong trudng hdp nay la:

(-)(PtyHg, Hg,Cl,/KCI//H*/dién cuc thiy tinh (+).

0 Py — Py —E
E=0y 9 =9; —0,059.pH -0, = pH = “Qo—;"g (VII-21).

b. Chudn dé dién thé ké (chudn do do thé):
+ Nguyén tic: tai di€ém tuong duong clia cdc phan ng khic nhau (trung hoa, tao
phifc, k&t tla, oxihéa-khtt,...) dugc xdc dinh bing budc nhdy thé dic trung .
+ Vi du: chudn dd dung dich NaCl bing dung dich AgNOs; mudn vy, ta phai lap
nguyén to ganvanic sau day:

(-) (Pt) Hg, He>Cly/KCl//NaCl/AgCLAg (+).

Trong qué trinh chuin do, ta do thé clia nita nguyén td bén phai hoic do E cia

nguyén td trén, rdi xdy dung dd thi bi€u dién sy phu thudc ciia ¢ hoic E vao lugng
dung dich AgNOs thém vao, dd thi d6 c6 dang nhu trén H.VIL1.

A
E(e)

Vid Vd dA'g NG,

H.VIL1: Pudng cong chuin dd do th& dung dich NaCl bing dung dich AgNOs.
Ta c6:

~00591ga_, ¢, =E?-0059lga  (VII-22).

— — - 0
E_(pcr/AchAg Pca. (pcr/AchAg
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Khi cho dung dich AgNO; cho vao cang nhiéu thi ndng dd Cl-cang bé; do d6, E
cla nguyén to ganvanic trén (hodc ¢ cda dién cyc bac-bac clorua) cang 16n.
¢. Xdc dinh tich s tan ciia mudi khé tan:
Gi4 st ta x4c dinh tich s6 tan ctia AgCl; mudn vy, ta 1dp nguyén rd sau:
(-)Ag, AgCI/HCI/Cl, (P=1atm)(Pt)(+)
Phuong trinh phan ¢ng chung: 2Ag+Cl,=2AgCl.

Vi AgCl nidm cin biing véi cdc ion Ag* va CI trong dung dich bao hoa nén
phdn ting trén c6 thé vi€t dusi dang:

+ _
Ag 4+ %Clz = ALI=Ag +Cl
Taco: E= (Pclzlcl’ - (Pcr/Agcl,Ag

ClI-

= (pouz/cr - (pOAg*/Ag —0,0591g TAgCI

O S =
— IgTAgc| _ Cl,/Cl 5 OSAS /Ag -k — TAgC| — 10k (VII-23)

d. Xdc dinh héing s6 khéng bén ciia phiic:
Gid st ta c6 ion phic Ag(CN), phén li theo phudng trinh phdn ¢ng sau:
Ag(CN), [IAg™ +2CN"~

. , <, . _ Agt " %eN- o
Hing s& khong bén ctia phic Ag(CN), (K)=| ——| dugc xdc dinh

cb

nhd viéc thi€t 14p nguyén td sau: (—)Ag /Ag(CN);,CN‘ [ TAgNO, / Ag(+).

Céc phuong trinh phan Gng dién cuc:

a _
Ag(CN),

(+):Ag” +1e = Ag;(—):Ag+2CN™ = Ag(CN), +1e.
Phuong trinh phan &ng chung: Ag* + 2CN~ = Ag(CN); .

E= (pAg+/Ag - (PCN’,Ag(CN)g/Ag = (P:gWAg +0,059 IgaAg+ o (P0Ag+/Ag o

—0,0591g K -0,0591g aAg(CN)_ +20,0591ga . =

=0,0591g a,. 0,0591gK -0,0591g aAg( +0,118Iga

CN), CN™*
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0,0591g CH E-0,0591g aAg(CN); +0,118lga
0,059

CN™

= IgK = = x = K = 10% (VII-

24).
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#* CAC BAI TAP PIEN HOA HQC *

BAI 1: Do din dién duong luong cia dung dich acid acetic1,59.10*M 1a 127,7Q".
sz.dlg'l.Tl’nh hdang s6 phan li ciia acid acetic trong dung dich trén va tinh pH ciia
dung dich acid acetic trén. Cho).  =349,8 va ) =40,9 QO"'.em’.dlg”".

0,CHZC00™
GIAI:

+ 7\‘0,CH3COOH = }\‘O,H+ + }\‘O,Cchoo— :349,8+40,9:390,7
=a=AJAo=127,7/390,7~0,32685.
+ Phuong trinh phan @ng phan li:
-t
CH3;COOH———= CH3COO +H

oC aC _ o°C
1-a)C - 1-o

Ka:(

=0,31685%.1,59.10™/(1-0,32685)~2,5234.10".
C,,. =aC=0,32685.1,59.10=0,5197.10*=pH=-1g C ,, =-1g5,197+5=4,2842.

BAI 2: Tink héing s6 can bing ciia phdn ving:Zn +Cd**=Zn**+Cd va c¢éng ciia phin
ng nay trong diéu kién hoan toan thudn nghich & dp sudt va nhiét do khong déi. Cho
bi€t:a . =0125, 2 =0,001, @} ., =-0.763 v vi @2 .., ,= -0,402v (nhiét do Ia

/cd
25°).

cd*? 2 Zn

GIAI:
B’ = 02 g = POz =-0,402-(-0,763)=0,361 (v)

AG°= -nFE° =RTInK=1gK=2.0,361/0,059 ~12,24=K=10">*".

A’ ax=nFE ma E=0.-0., ¢ _;. ., =-0,402+0,0295120,125=-0,4286 (v)

/Cd

va @, =-0,763+0,0295120,001=-0,8515 (v).

=E=-0,4286 -(-0,8515)=0,4229(v)=A’ nax=2.23062.0,4229=19505,84 (cal/mol).

BAI 3: Phdi lap cdc nguyén t6 ganvanic va cdc dién cuc nhu thé nao dé trong do
xdy ra cdc phdn iing sau:

1. Cd+Cu**=Cd**+Cu. 2.2Ag"+H,=2Ag + 2H*.3. Hy+Cl,=2HCI.

4. Zn+2Fe’ =Zn**+2Fe™.
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GIAL:
1. (-)Cd=Cd*+2e =(-) Cd/Cd**; (+)Cu**+2e=Cu =(+)Cu/Cu**.Ta c6: nguyén t&
ganvanic 1a (-)Cd/Cd*//Cu®/Cu (+).
2. Tuong tu, ta c6: (-)(PYH/H'//Ag/Ag (+).
3. Tuong tu, ta c6: (-) (PYHo/H//CI/Cl, (Pt) (+).
4. Tuong i, ta c6: (-) Zn/Zn>*//Fe**, Fe**/Pt (+).

BAI 4: Tinh sitc dién dong ciia cdc nguyén té ganvanic tao bdi cdc dién cuc kim loai
ghép vdi dién cuc calomen (e1=0,2412 v, nhiét do 1a 25°).Xdc dinh ddu cia dién
cuc kim loai trong ting truong hgp va viét cdc phuong trinh phdn vung dién cuc va
phdn ving chung.

1. Ag/Ag", c6 A, =0,5 va ¢°=0,8 v.

2. ColCo™, c6 a__,=0,063 va ¢°=-0,277 v.

C0+2

2 2 < o
3. Pb/Pb™*, c6 &, =1,26 va ¢°=-0,126 v.

GIAI:

LO,pg = (pig+ g T 0,0591ga pg =0,8+0,05910,5~0,782(V)>@ca = dién cyc Ag/Ag"

la dién cuc duong = E=0¢,-¢.=0,782-0,2412=0,5408 (v).

Céc phuong trinh phdn ng:(-) 2Hg+2Cl'=Hg,Clx+2e; (+) Ag'+e=Ag; 2Hg
+2Ag"+2CI'=Hg,Cl,+2Ag.
2. Tuong ty nhu trén, ta suy ra: Q. ., =-0,312v; di€n cyc Co/Co™ 1a dién cuc am;
E=0,5532v; cdc phuong trinh phan Wng:(-) C0=C02++26;(+)Hg2C12+26=2Hg +2CT;
Co+Hg,ClL=Co**+2Cl' +2Hg.
3. Tuong tu nhu trén, ta suy ra: @ o2 pp =-0,123v; dién cuc Pb/Pb* 1a dién cuc am;

E=0,3642v; ciac phuong trinh phan tng :(—)Pb:Pb2++2e;(+)Hg2C12+2e =2Hg + 2CI;
Pb+Hg,Cl,=Pb**+2CI'+2Hg.
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phin 111. HOA HOC CHAT KEO.

CHUONG VIIL KHAI NIEM VE CHAT KEO VA PHUONG PHAP
PIEU CHE DUNG DICH KEO.

I. Khai niém vé chi't keo:

1. Dinh nghia hé keo:
La hé ma § d6 twéng phan tédn -chit tan-dudc phan chia nhd dén trang thdi tip hdp
cédc phan tif ¢6 kich thugc ¢d 1-100 mp va duge phian bd trong mot moi trudng goi
12 mdi trudng phan tdn (dung moi). Toan bd hé thong d6 goi 1a hé keo hay dung
keo, d6 12 hé da phan tdn va 14 hé di thé.

2. Bo phan tan (D):
La dai lugng nghich d4o clia kich thudc hat keo (a), titc 1a D = 1/a (cm™).

Duia vao kich thudc hat ciia tudng phdn tdn hodc dé phén tdn, ta cé thé phdn ra
cdc loai hé sau:

D(cm™) 10"’ 10*
Dung dich Hé Hé phin tdn Hé phan tdn tho
that keo vi di thé

a(cm) 107 10°

3. Tudng phdn tdan va moi truong phdn tdn:
a. Tuong phdn tdan:
C6 thé 1a chat khi, chit 16ng hoidc chit rin.
b. Moi truong phan tdan:
C6 thé€ 1a chat khi, chat 16ng hoic chat rin.

c. Vidu:

Hon hop khi (K/K), suong mi hoic may (L/K), khéi hodc bui (R/K), bot (K/L), nhii
tuong (L/L), huyén phui (R/L), bot rin (K/R), nhii tuong rin (L/R), dung dich rin
nhu hdp kim, d4 qui, ... (R/R).

~ . A') z A
4. Ddc diem ciia cdc hé keo:

+ C6 kha niing phin tdn dng sdng: khi chi€u 1 chiim 4nh sdng manh vao dung
dich keo thi thdy duc vi hé keo 13 hé di thé.

+ Khué&ch tin ra't cham do kich thuéc hat keo 16n.

+ Khong bén vitng tap hop, tic 1a dé lién k&t lai véi nhau thanh hat 16n hon dé
lam gidm ning lugng tu do bé miit, tic 12 dé bi keo tu.

+ C6 kha ning tham tich, tic 13 cdc hat keo khong di qua dudc mang ban thaim.
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+ Thudng c6 hién tugng dién di (cic hat keo thudng chuyén dong trong dién
trudng) vi cac hat keo thudng mang di€n.

5. Béi tugng nghién citu ciia héa hoc chdt keo:
Nghién cttu hé keo, hé vi di thé, hé thd va hé ban keo.

6. Ynghia ciia héa hoc chét keo:
+ Vil tru 12 hé keo khdng 16—d6 1a nhitng dam bui 16n.
+ C4c hién tugng khi tugng c6 lién quan d€n héa keo nhu miy, suong mi, tuyét,
sy tao thanh cdc viing ddng bing chau thd, ...

+ C6 ¥ nghia to 16n trong thd nhudng hoc, canh tic hoc. P4t 14 hé keo phifc tap;
kich thuéc, hinh dang cling nhu bin chit clia cdc hat keo dit quyét dinh kha niing
thAm udt, khd ning hap phu clia dit cling nhu giit cdc ion xdc dinh trong dat, ...

+ Trong cong nghiép, hau nhur nganh nao ciing lién quan d&€n héa hoc chi't keo nhu
nganh cong nghiép cao su, luyén kim, cong nghi€p silicat, thudc da, cong nghiép
héa hoc, nhuém, dugc pham, thyc phdm, cong nghiép dau md, ...

I1. Piéu ché& dung dich keo:
1. Nguyén tdc diéu ché dung dich keo:
+ Vi hé keo c6 kich thudc hat nim trung gian giita kich thuGc phan tt va kich
thudc cdc hat thd hon nén cé 2 phuong phap diéu ché dung dich keo 13 phuong

phdp phan tdn (chia nhd cdc hat thd hon) va phuong phdp ngung tu (tdp hgp céac
phan t, ion hodc cdc hat bé hon thanh cdc hat I16n hon).

+ Piéu kién d€ diéu ché& dung dich keo 13 twéng phin tdn phai it tan hoic khong
tan trong moi trudng phan tin va trong hé phai c6 chit 6n dinh nhim khong cho
cdc hat lién k€t lai voi nhau thanh hat 16n hon, tic 1a d€ tranh su keo tu.
2. Cdc phuong phdp diéu ché dung dich keo:

a. Phuong phdp phadn tdn:
+ Ding ndng luong (co ndng, dién ndng, siéu dm, ...) dé chia nhé cdc hat thé hon
réi phdn b6 chiing vao méi truong phan tdan.
+ Cdc hién tugng phén tdn thuong gdp trong ty nhién va doi song:

- Qu4 trinh tao thanh bui do phong héa.

- Qua trinh tao thanh nudc phit sa do phong hda va rira troi.

- Su xay bot, xay ca phé, su tao thanh sita vdi, sita uéng,...
+ Céc phuong phdp phan tdn: ¢c6 nhiéu phuong phap phin tdn nhu phin tin bing
co hoc (xay, nghién, khudy, lic,...), phdn tdn biing siéu 4m, phin tdn bing hd
quang dién va phan tdn nhg sy keo tdin—d6 1a qud trinh IAm “tan” chat két tha do
su keo tu giy ra (c6 4 loai keo tan 13 keo tdn bing cach rita két tlia, keo tdn bing
cdch cho thém chat dién li, keo tdn bing cdch cho thém chit hoat dong bé mit va
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keo tdn biing phuong phap héa hoc; hién tugng keo tdn khong cé 1di trong héa hoc
phén tich).
b. Phuong phdp ngung tu:
+ D6 1a qda trinh tAp hdp cdc phan t, ion hodc hat nhd hon thanh hat ¢6 kich
thudc 16n hon.
+ Cac phuong phdp ngung tu:
- Ngung tu truc tiép: cho hoi mot chdt vao dung méi, & dé da cé chdt 6n dinh, ta
thu duoc dung dich keo.
- Ngung tu bdng phuong phdp thay thé dung méi: cho dung dich thdt ciia mot
chdt tan trong dung méi so cdp vao dung moi thit cdp (chdt tan phdi tan tot
trong dung moi so cdp nhung it tan hodc khong tan trong dung méi thir cdp va
hai dung méi phdi tan t6t vao nhau), ta thu dugc dung dich keo.
- Ngung tu bdng phuong phdp héa hoc:

* Bing phan tng trao ddi,vi du: cho dung dich AgNOs vao dung dich KI c6 ndng
dd déu rdt nhdé va rat khac nhau thi ta thu dude dung dich keo Agl (N&u thira
AgNOs thi ta thu dugc keo duong va néu thira KI thi ta thu dudc keo Am).

* Biing phan ng thily phin, vi du: tdng hop keo Fe(OH); c6 mau dd, trong sudt
rat dep biang phdn tng thiy phan FeCls.

* Bing phdn tng oxi hda, vi du: oxihéa H,S bing O,  ta thu dugc keo S (cung vé6i
qué trinh trén con c6 phan ng tao ra H,S506 1am chat 6n dinh).

* Nho phdn vng khit, vi du: tong hop keo Au bing cdch khit kaliaurat bing
formaldehit trong moi truong kalicarbonat.
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Chuong IX. TINH CHAT PONG HQOC PHAN TU VA SU PHAN TAN
ANH SANG CUA CAC HEE PHAN TAN

I. Tinh chat dong hoc phin tif cta cdc hé phan tan:

1. Khdi niém vé sy khuéch tdn:

La qua trinh l1am dong déu ndng d6 phan ti, ion hay cdc hat keo trong hé. P6 1a

qua trinh ty ¥ xay ra trong hé do 4nh hudng cia chuyén dong nhiét. Qud trinh khuéch
tdn 12 qda trinh bat thudn nghich, né c6 dugc khi va chi khi cé gradient ndng do

dC
—=0).
(dX )

2. Pé bén vitng sa ldng:

I1.

+ Tuy thudc vao kich thudc cua hat tuéng phan tdn ma anh hudng cia trong trudng
va su khué€ch tdn manh hon hay y&u hon.

- Nhitng hé c6 kich thuGc hat bé thi chiu anh hudng cda trong trudng bé nhung
lai chiu 4nh hudng clia sy khuéch tdn manh, nhitng hé d6 cdc hat phan bd déu
va khong bi sa ling- d6 1a nhitng hé bén vitng sa ling.

- Nhitng hé phin tan thd c6 kich thudc hat 16n thi chiu dnh hudng cia trong
trudng 16n nhung lai chiu 4nh hudng cla sy khuéch tdn bé va do do, sé& bi sa
ling- @6 1a nhitng hé khong bén virng sa ling.

- Dung dich keo chi€m vi tri trung gian giita hai loai hé néi trén.

+ C6 hai trudng hop sa ling 1a:

- Trudng hgp 1: cdc hat sa ling doc 1ap, khong lién két lai v6i nhau; su sa ling
x4y ra chAm. Nhitng hé d6 13 nhitng hé bén vitng lién két (it gip trong thuc t& ).
- Trudng hdp 2: cdc hat lién k&t lai v6i nhau thanh hat 16n hon tirng cum 1 (d6
12 su keo tu). Nhitng hé d6 12 nhitng hé khong bén vitng lién két (phS bién
trong thuc t€ ).

Sy phan tan anh sang:

a. Hién tuong:

Khi chi€u 1 chiim 4nh sdng manh qua dung dich keo thi thdy c6 1 ddi sdng hinh

nén mdJ duc - d6 1a hién tugng phan tin dnh sdng ctia dung dich keo, hién tugng do6
con goi la hién tugng Tanhdan (Tyndahl).
b. Nguyén nhan:

Tia sdng trén duong di cia né gdp nhitng hat cia tuéng phdn tdn va tiy thudc

vao hé thiic gita do dai ciia séng dnh sdng va kich thudc hat tudng phdn tdn ma
hién tuong co sy khdc nhau.
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+ Néu kich thuéc hat 16n hon buSc séng 4nh sdng A thi 4nh sdng sé& phan xa
trén bé mit hat dugi nhitng géc x4c dinh. Hién tugng ndy quan sit dugc & nhitng
hé tho hé keo nhu huyén phu, bui, suong mu, ...

+ Né&u kich thudce hat bé hon A thi s& xdy ra sy nhiéu xa 4anh sidng. Do k&t qud
ctia sy nhiéu xa, tia sang phan tan c6 dic di€m khac vdi tia sing phan xa 13 né tda
di theo moi huéng.

- Né&u kich thudc hat nhd hon nhiéu A thi 4nh sdng phan tdn theo cdc 0° va
180° so vdi tia téi 12 manh hon ca.
- Né&u kich thudc hat xap xi biing A thi 4nh sdng phan tdn theo géc 0° la
manh nhat.
c. Phuong trinh Raylay (Rayleigh):

. - —.I, (IX-1), trong d6: n; va ny 1a chiét
n; +2n;

2 2\? 2
. n, —n Y
+ Phuong trinh: I, = 24 n{ L2 j HEAN,
sudt clia twéng phin tdn va moi trudng phin tdn tuong &ng, v 12 ndng dd hat, v 1a
thé tich mdi hat, A 12 do dai séng cla dnh sdng tdi va I, va I, 1a cudng do clia 4nh
sdng t6i va dnh sdng phan tdn tuong ¥ng.

Phutong trinh Rayldy chi dp dung duoc cho hé keo khd loang, hat hinh cdu, khéng
ddn dién va kich thudc hat nhé hon 0,14 . Pi véi cdc hé keo co kich thudc hat lon
hon thi I, ty 1é nghich vdi A c6 lity thita nhé hon 4.

+ T phuong trinh Rayldy ta rit ra mot vai nhan xét sau day:

- Khi cdc hat c6 kich thudc nhat dinh thi I ty 1€ thudn véi y nhung khi y rat 16n
thi 4nh sang bi phan tdn nhiéu 1an (c6 sy phan tdn thif cAp) va vi vay, phuong
trinh Raylay phai dudc bd chinh.

- I ty 1& thudn véi v* va véi hat hinh cdu thi I, ty 1& thudn véi 1°. Khi ndng do
trong lugng khong d6i, dd phan tin clia dung dich keo cang cao (tic 1a kich
thudc hat cing nhd) thi 4nh sdng phin tdn cang yéu .

- Vi I ty 1& nghich v6i A* nén khi tia sing c6 A cang nhd thi cang bi phin tan
manh v ngudc lai, khi A cang 16n thi cang it bi phian tdn (chd y&u truyén
thing). Piéu niy gidi thich mau nudc bién budi trua thudng c6 mau xanh, con
binh minh va hoang hon thudng c¢6 mau dé.

- Trong c4c dung dich keo kim loai, 4nh sdng phin tdn manh hon trong cidc dung
dich polimer vi ty trong clia kim loai 16n hon nhi€u so v6i mdi trudng phan tin
va do vy, chiét sui't 16n hon nhiéu moi trudng phin tdn, trong khi d6 ty trong
cla cdc polimer khéc it moi trudng phan tan.

- Anh sdng phin tdn doi v6i dung dich that 1a rat y&u vi phan tit ¢6 kich thudc
nhd bé (v rit bé) nén tich sd y.v> trong phuong trinh Raylay khong ding ké. Tuy
nhién, sy phin tin d4nh sidng vin c6 thé manh khi chi€u vao dung dich that 1
chiim 4nh sdng c6 A rdt bé, nhu tia Ronghen ching han.
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CHUONG X. SU HAP PHU, TINH CHAT PIEN CUA CAC HE KEO VA
SU KEO TU

I. Sy hap phu:
1. Khdi niém vé su hdp phu:
+ Dinh nghia sy hdp phu: la sw chdt chita cdc phdn tit khi, 16ng hay rdn hoa tan lén

bé mdt phdn cdch tudng. Bé mdt phdn cdch tuéng cé thé la khi- rdn, khi - 16ng, I6ng-
[6ng va I6ng- rdn.

+ Trong sy hAp phu, ngudi ta phan biét hai loai chat la:
- Chat bi hap phu: chit chit chita.
- Vat hip phu : chat bi chit chita.
Vi du : * Qud trinh hap phu clia NO, trén bé mit than hoat tinh.
* Qué trinh hap phu clia xa phong trén bé mit vdi sdi - dung dich.

* Qu4 trinh hiap phu cla acid acetic trén bé mit than hoat tinh - dung
dich.

Trong céc vi du trén, NO,, xa phong va acid acetic 1a chat bi hdp phu va than
hoat tinh, vai sdi va than hoat tinh 12 vat hip phu.

+ Ngudi ta chia sy hdp phu thanh 2 loai sau:
- H4p phu vat Iy hay hdp phu Vandervan: luc hap phu 13 lyc phan tif va bao gio
cling thuan nghich.
- H4Ap phu héa hoc: Ivc hap phu c6 ban chit héa hoc va ludn ludn bat thuin
nghich.
2. Phuong trinh hdp phu ciia Frendlich (Freundlich):
+ Phuong trinh hap phu cta Frendlich: I'= B.P* (X-1); I'=B.C* (X-2), trong d6: I 1a
dai lugng hap phu, o va B 1a cdc hiing s6, C 1a ndng dd chat bi hip phu va P 1a 4p
sudt clia ch4t bi hap phu.
+ Ngudi ta c6 thé tim cdc hiing sd trong phuong trinh Frendlich bing thuc nghiém
nhu sau:
- Tu (X-2), tasuy ra: Igl' = o 1gC + 1gf  (X-3).
- Bﬁng thuc nghi€m, ta tim dugc cdc gid tri 'y, ['p,...0ng v6i C;, Cy,...tIr d6, ta suy
ra dugc Igl'y, 1gl,...0ng véi 1gCy, 1gCs,...
- V& db thi biéu dién sy phu thudc cia 1gl" vao 1gC c6 dang nhu trén H.X.1.
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lzTs,

B T 4
/ﬂ'{{ . 1
,69’ 0 L;C To

T] ij

-

HX.1
Hx2 ©

- Tir @b thi & H.X.1, ta suy ra dudc cdc hiing s& nhu sau:
o =tgy vi OB =1gB = p=10%".
3. Su phu thudc cia I'vao T:
Khi ting nhiét d6 thi sy hdp phu gidm, titc 1a T gidm, vi sy hip phu ludén ludn
tda nhiét, va ngugc lai (xem H.X.2).
4. Phuong trinh hdp phu cia Langmuya (Langmuir):

. p C
+ Phuong trinh hdp phu cia Langmuya:I'=['p,. —— (X-4); I'=[jax. ——  (X-9),
P+A C+A
trong d6 A vaT .12 cdc hing so.

C 1 A
+ Tu phuong trinh Langmuir, ta suy ra: T = F—.C +— (X-6).

max max

+ Biing thuc nghiém, ta xdy dung dugc dd thi %— C c6 dang nhu trén H.X.3.

i '
< chdt khdbm
I *
chdt it hdbm
chd't hdbm
E
O s O al'e
H¥3 HX4

+ T @b thi, tasuyra:tgy=1/Tpax = Dmax = cotgy va OB= A/ ' = A = OB.
cotgy
5. Su hdp phu trén ranh gidi dung dich - chdt khi:

a. Sitc cang bé mdt (o ):

+ Luc tdc dung 1én mdt don vi chiéu dai bé mit d€ tach chat ra khdi bé mit goi la
siic cing bé mit, tic 12 ning lugng tu do ciia 1 don vi bé mit (dyn/cm, erg/cm?).
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+ Cha't 18ng cang phan cuc thi ndi 4p cang 16n va do do, sitc cing bé mit cang 16n
va ngudc lai.

Vidu: 646 >0 uon > Ocyp, -
b. Chdt hoat ddng bé mdt (chdt hdbm) :

Khi hoa tan 1 chdt nao dé vao chdt 6ng thi tity thudc vao sic cdng bé mdt ciia
dung dich (oy) va ciia dung méi (oy,) ma ngudi ta chia chdt dé ra cdc loai chat
sau day:

i. Chat hdbm: 12 chi't c6 kha ning chi't chita 1&n 16p bé mit, nghia 1a T > 0, tifc
12 ¢6 sy hap phu duong.

Chat hdbm phai 1a chat:

+ C6 o bé hon Gyp, Vi thE su chi't chita né 1&én 16p bé mit méi tw y nhiét dong hoc
va két qua 12 644 bé hon cyp.

+ C6 dd tan tuong ddi bé, vi n€u khong thé thi né cé xu hudng rdi khéi bé mit dé
tan sdu vao chat 16ng.

Pdc diém chdt hdbm la cdu tao phén tit gém 2 phdan: phdn phdn cuc la nhitng
nhém chitc va phdn khéng phén cuc la nhitng géc hydrocarbon.

Vi du: cdc acid béo va mudi cia chiing, acid ankylsunfonic, ankylarylsunfonic va
mudi ciia ching, ...

ii. Chat khong hoat dong bé mit (chat khdbm): 1 chit c6 xu hudng roi
khéi bé mit d€ tan sdu vao chit1dng, ta c6 I' < 0, tic 14 ¢6 sy hap phu am.

Nhitng chi't khdbm c6 tinh chat sau:

+ C6 6 16n hon G, Vi thé qud trinh rJi khdi bé mit mdi ty y nhiét dong hoc, két
qué la o4416n hon c4m.

+ C6 @6 tan cao, vi thé chit tan mdi ty y r&i khéi bé mit d€ tan sdu vao chit 1dng.
Vi du: cdc chat dién ly nhu acid, baz va mudi vo co.

iii.Cha't it hoat dong bé miit: sy c6 mit cda loai chit ndy trong chit 1dng
khong 1am thay ddi dang k€ sitc cing bé mit cia dung moi.

Vi du: dudng saccaroz.

iv.Tém lai: Ta c6 thé dua vao sy phu thudc clia 64q vao ndng d6 dung dich dé
phin loai chit hdbm, chi't khdbm va cha't it hdbm(xem H.X.4).
c. Phuong trinh hdp phu ciia Gipxo (Gibbs):

C do

+ Phuong trinh hap phu cta Gipxo: T = “RT dC (X-7), trong d6: C 12 nong do
dung dich, R 12 hiing s& khi, T 13 nhiét 46 tuyét d6i va o 1a siic cing bé mit cia

dung dich.
+ T phuong trinh Gipxd, ta nhan thdy ring:
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- Né&u C ting ma o ting, tic 12 do/dC>0, thi I'<0, ta néi ring ndng do chat tan
trén 16p bé mit bé hon trong dung dich, ta c6 sy hap phu Am.

- Néu C ting ma o gidm, tic 13 do/dC < 0, thi I” >0, ta néi ring ndng dd chit
tan trén 16p bé mit 16n hon trong dung dich, ta c6 su hap phu duong.

- N&u o khong d6i theo C thi chat tan phan bd déu va khdng c6 sy hap phu.

- bai lugng -do/dC=G goi la d6 hdbm hay tinh hdbm. Ta c6: " = G.% (X-8).

d. Phuong trinh hdp phu ciia Sitkovxki:
+ Khi ndng do clia chat hdbm bé thi 6, -6=A=k.C (X-9).

N . C
+ Khi ndong d6 ctia chdt hdbm khong bé thi A=c,-6=0,.B.In (X+ I) (X-10), trong

dé: B 12 hiing s&, it phu thudc vao ban chit clda chat hdbm va bing 0,2 & 20°C, A
12 hiing s& dic trung cho mdi chdt hdbm, k 14 hiing s6, 6, va & 1 sifc cing bé mit
ctia dung moi va dung dich tuong Gng.

+ Phuong trinh Sitkovxki 4p dung t6t cho céc acid béo c¢é s6 nguyén tif carbon
khong qué 16n (£ 8).

+ Ta c6 thé diung phuong trinh Sitkovxki d& chuyé&n phuong trinh Gipxd thanh
phuong trinh Lingmuya.

Ta s& chitng minh dié¢u d6 nhu sau:

TU phuong trinh: 6, -6=6,.BIn (% +1) = -do = 6,.BdIn (C + A) =0,.B (AdCC) N
+

B B B
do = %2 hay do L L phuong trinh Gipxo, ta dugc: I' = T2 ¢ .
dC C+A dC C+A RT A+C
o,B C
bat =—=T__,tacl: =T . ———, diay 1a phuong trinh Lingmuya.
BT max A+C ylap g gmuy

+ Nhin xét:
- A trong phuong trinh Sitkovxki cling chinh 1a A trong phuong trinh Langmuya.

- I'max phu thudc vao nhiét do, khi nhiét do tang thi 'y gidm va do d6, I' gidm
va ngudc lai.

e. Qui tdc Puclo-Traobe ( Duclaux-Traube):

+ Qui tic nay néu lén dnh hudng clia ciu tao va kich thu6c cia phan tir chat hdbm
dén sy hap phu.

+ Nhu da néi & trén, chdt hdbm phan tif gom 2 phan:

- Phin phan cyc ¢c6 momen ludng cuc 16n, 13 nhitng nhém chitc nhu -COOH, -
COO,

-OH, -NH,, -SO4H, -SOy,..., dugc ki hi€u la o.
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- Phin khong phin cuc 13 gdc hydrocarbon no hoic khong no hoic thom nhu
C17H35-, C17H33-, C12H25C6H4-,....,‘&U'QC ki hiéu la hOéC Sl

+ Chiéu dai clia g6c hydrocarbon c¢6 4nh huéng 16n d€n do hdbm ctia chat hdbm.

+ Puclo-Traobe thiy ring: D6 hdbm ctia acid hitu ¢d no trong nuéc trong mot diy
ddng ding ting 1én theo s& nguyén ti carbon ctia gdc hydrocarbon, trung binh mot
nhém CH2 ting 3,2 1an. C6 thé phdt bi€u qui tic nay mot cdch khdc 13 khi chiéu
dai clia acid béo ting theo cip s6 cong thi dd hdbm (-do/dC) ting theo ciAp s&
nhan.

+ Nguyén nhin cda sy phu thudc dé 1a: Khi chiéu dai mach ting thi do tan gidm
va do d6, xu huéng chuyén 1én bé miit ting.

+ Qui tic Puclo-Traobe con 4p dung ot cho cdc day ddng ding khic clia cic chat
hdbm nhv rugu, amin, ...

+ Qui tic Puclo-Traobe khong ding & cdc nhiét do 16n hon nhiét do phong va
khong 4p dung cho dung mdi khac nudc.
6. Su hdp phu trén ranh gidi dung dich-vdt rdn:

DPay la sy hdp phu quan trong nhdt déi vdi héa hoc chdt keo vi né gdn lién vdi
nhiéu hién tuong va qud trinh xdy ra trong cdc hé keo: su tao thanh, tinh bén vitng
va sy phd hity cdc lioson.

Trong su hdp phu, nguoi ta phdn biét su hdp phu phdn tit va su hdp phu chdt
dién li.
a. Su hdp phu phan tie:

+ Luong cha't bi hdp phu trén 1 gam vat hdp phu (mmol/gam) trén bé mit vat rin -

c,-C C, -
m

trong d6: C, va C 12 ndng do ban diu va sau khi c6 cin biing hdp phu cia dung

dich chat bi hap phu, m 12 khdi lugng vat hap phu (g), V 1a thé tich dung dich chat

bi hap phu (lit) va v 1a thé tich dung dich chi't bi hip phu (ml).

C
dung dich dudc tinh theo cong thic sau: I' = .V.1000 = v (X-11),

+ Su hdp phu trén bé mit vat rin -dung dich ciing tudn theo cdc phuong trinh hap
phu, thudng ding nhit 1a phuong trinh Lingmuya va c6 khi dung phuong trinh
Frendlich & ndng d6 nhd.

Nhic lai cdc phuong trinh hdp phu: phuong trinh Frendlich: I' = B.C* ; phuong
C C do
trinh Langmuya: I'=[,.x———; phuong trinh Gipxd: '= -————; phudng trinh
s Arc PHERE P RTdC’ POE

Sitkovxki: khi ndéng dd nhd:c,-0=kC va khi ndong dd khong nhd:c,-6=c,

C
B.In(—+1).
n(A )

+ C4c yé&u t& 4nh hudng d&n sy hap phu:

- Anh hudng clia mdi trudng: Mdi trudng va chat tan canh tranh nhau trong sy
hap phu nhung ciu tif ndo cé stc cing bé mit bé hon s& bi hAp phu manh hon.
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- Anh hudng clia tinh chat vat hdp phu: Ban chit va dd x6p clia vat hdp phu c6
dnh hudng 16n dén sy hap phu.

* Vat hadp phu khong phian cuc hdp phu chit khdng phin cuc manh hon va
ngugc lai.

* VAt hdp phu c6 d6 x6p cang 16n (16 xOp cang bé) s& hadp phu manh hon va
ngugc lai.

- Anh hudng ctia chat bi hap phu:

* Qui tic Rébindia néi ring chit C sé& bi hip phu 1én bé mit phin cich
tuéng A-B néu chit C thod min diéu kién sau: eA < eC < €B hoic eB < eC <
€A (¢ 12 hiing s6 dién moi).

* Rébindia con dua ra m6 hinh cda sy hip phu nhu § H.X.5.

i, I, 1

* Sy hap phu ting khi khoi lugng phan tir clia chat bi hdp phu cang 16n va
ngudi ta tha'y ring chdt thom hdp phu t6t hon chdt khéng thom.

Vi dLlZ C17H35COOH >C15H31COOH; C12H25C6H4SO3H >C17H35COOH;
C12H25C6H4SO3H >C18H37SO3H.

* Sy hap phu trén ranh gidi vat rin -dung dich ciing thod min vé mit dinh
tinh qui tic Puclo-Traobe.

Vi du: C3H,COOH > C,HsCOOH > CH;COOH.
- Anh hudng cla nhiét d6 va thdi gian:

* Syt hdp phu trong dung dich chAm hon trong tuéng khi vi sy khué&ch tin clia
chat trong tuéng khi nhanh hon trong tuéng 16ng do dd nhét clia chat khi bé
hon nhiéu do nhét cia chat 18ng.

* Sy hap phu cdc phan tir 16n cong kénh 1én vat hap phu c6 16 x6p bé rat
cham. Kh&i lugng chit bi hdp phu cang 16n thi thdi gian dé€ dat dugc dén
trang th4i cAn biing hap phu cang 1én.

* Khi ting nhiét do thi sy hap phu trong dung dich gidm do sy hip phu tda
nhiét.

+ Y nghia clia sy hip phu trong ty nhién va ky thuat:
- C6 y nghia 16n trong cd thé sinh vit, dic biét 1a van dé xiic tic men.

- C6 y nghia 16n trong k¥ thuat nhu tdy tring dudng bing than, tdy tring diu
bing dat sét, tich cidc nguyén t6 hi€m bing hip phu, ...
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b. Su hdp phu chdt dién li:

+ Nhu ta di biét, chit dién li trén bé mit thodng clia dung dich chiing bi hip phu
am, chit dién li 1a chat khong hdbm.

+ Khi ¢6 mit trong dung dich mdt vat hdp phu rin thi trén bé mit phan cich vat
rin-dung dich thudng c6 sy hap phu duong nhitng chat dién li.

+ B4n chit clia vat hap phu c6 ¥y nghia quyét dinh trong sy hdp phu cic ion.

- C4c ion c6 khd ning phin cuc thudng chi bi hdp phu trén cdc bé mit c6 cédc
phan t&f phian cyc hodc ion.

- Céc ion ngudc d4u vdi ion clia vat hdp phu sé bi hdp phu.
+ B4n chit clia chat dién li ciing c6 4nh hudng 16n dén sy hap phu.
- Céc ion c6 cunh héa tri, ion ndo c6é ban kinh 16n hon sé& bi hAp phu manh hon.
Vidu: Na* < K" <Rb"; CI < Br <NO;3 <I <CNS".
- Ton c6 héa tri cang cao thi cang bi hdp phu manh.
Vidu: K < Ca* < AI”* < Th*"; CI' < SO4 < PO,
+ Su hap phu chat dién li 1a sy hap phu chon loc.

Vi du: Tinh thé Agl néu trong dung dich c6 KI va KCI thi ion I" s& bi hdp phu 1én
bé mit Agl tao nén ion quyét dinh thé hiéu clia hat keo Agl (keo 4m).

+ Sy hap phu ion c6 sy hdp phu trao d8i io. P6 1a trao d6i giita ion clia 16p dién
kép v6i ion clia mdi trudng; ngoai ra con cé thé xdy ra sy hiap phu ci véi cic ion
tao nén vat hap phu d6 khi ching dién li ra. Piéu nay thudng x4y ra d6i vé6i cic
nhua trao d6i ion (trong sic ky trao d8i ion vdi cic cdt trao d6i ion cationit va
anionit).

+ Pic di€m cia sy hip phu trao ddi ion:

- b6 1a sy hap phu dic biét, nghia 1a sy hdp phu chi x4y ra doi v6i nhitng ion
xdc dinh. Néi cdach khdc 13 ban chit cla tuéng rin va 16p dién kép trén bé mit
twéng rin cling nhu bdn chi't cda ion bi hAp phu ¢6 dnh hudng 16n dén sy hip
phu trao d6i.

Trong sy hip phu trao d8i, ngudi ta chia ra vt hdp phu acid, baz va ludng tinh.

* Vat hap phu acid x{ sy nhu mot acid va c6 khd ning trao d6i vdi cation clia
dung dich, vi du nhu SiO, (mSiO,.nSi0s>.2(n-x)H*.2xH™).

* Vat hdp phu baz x{ sy nhu mdt baz va c6 khd ning trao ddi vdi anion clia dung
dich, vi du nhu Fe(OH)s.

* Vat hdp phu ludng tinh x& sy nhu mot chat ludng tinh va c¢6 khad ning trao d6i
vdi anion hodc cation 13 tly thudc vao diéu kién mdi trudng, vi du nhu Al(OH),
SiO3H.

- Khong phai ludn ludn thuin nghich.
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- X4y ra chim hon nhiéu so v6i sy hAp phu phan ti.

- C6 thé 1am thay d6i pH ctia mdi trudng khi trao d8i H hoic OH' .
. HP H +Na*+Cl” - vHP Na* + HT +CI”

Vidu:
VHP*oH~ + Na* +Cl- — [VHP I~ + Na* + OH -

+ Y nghia cta sy hidp phu trao ddi: c6 ¥ nghia 16n trong ky thuit, ndng nghiép, hda
hoc,...

- Trong ndng nghiép: kh4 ning hap phu cla dat va giif nhitng ion x4c dinh trong
dat.

- Trong k§ thuat: k§ thuat nhudém, cdng nghiép lam mém nudc, ...
- Trong héa hoc: @€ tach cic chat qui tir dung dich rat lodng, trong héa hoc phian
tich, ...

II. Tinh chat dién cia cic hé keo va sy keo tu:

1. Cdu tao cua hat keo:

+ Hat keo gdml nhan, thudng c6 ciu tao tinh thé, va 16p dién kép bao quanh.
Toan bd hé thong d6 goi 12 mixen hay hat keo.

+ Vi du:
- Vidu 1: Keo duong Agl c6 ciu tao nhu sau:

maigl, nAgj.L[,n -X ;INDE_ ,_XNDE-
nhdn iongdth ion nghich

- T
nhinmixen| 1dphp l3p bt

graniin ‘

| mixen

- Vidu 2: Keo 4m Agl c6 ciu tao nhu sau:

mAg nl, (n-x31 K" xK¥
nhin iongdth ion nghich
P

T
nhinmixen| 1dphp ldp kt

granii ‘

| mixsn
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-Vi du 3: Keo Fe(OH); duong c6 ciu tao nhu sau:

mBPe{OH)3nFe0 ™ (n-x 301 xCl
nhin iongdth lon nghich
-~ .
nhinmixen| 1dphp 18p kt

granun ‘

| mixern

2. So lugc cdc thuyét vé cdu tao I6p dién kép:
a. Thuyét Hemhon (Helmholtz):
+ Thuyét nay coi 16p kép 1a 1 tu dién phing, th€ gidm theo 1 dudng thing.

+ Mo hinh 16p kép theo ki€u Hemhon dudc chi ra trén H.X.6.

A
‘;ﬁ) al LCUZD<CAZ
B
i -
I —~— C1(Z1)
{ s CAZD
— T . - R
_1-_'-. - 4 —E o X
HX6 HX.7

b. Thuyét Guy-Sépmen(Gouy-Chapman):

+ Quan diém clia thuy&t nay 13 cdc ion nghich c6 cdu tao khuéch tin va thé gidm
din theo 1 dudng cong .

+ MO hinh 16p kép ctia Guy-Sépmen dugc chi ra trén H.X.7.

c. Thuyét Stec (Stern):

+ Ldp kép gdm 2 phin: phan th€ gidm theo 1 dudng thing (16p hap phu) va phin
thé€ gidm theo 1 dudng cong (16p khué&ch tén).

+ M0 hinh 16p kép ctia Stec dugc chi ra trén H.X.8.
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3. Su keo tu:

a. Khdi niém vé sy keo tu:

+ Do bén vitng clia 1 hé keo titc 13 kh3 niing clia né duy tri dugc trang thdi phin
tan khong ddi theo thdi gian.

+ Cé4c hé keo khic vé6i cdc dung dich that cling nhu cdc dung dich polimer 13 c6 bé
mit riéng 16n nén ching 1a nhitng hé khong bén vitng nhiét dong hoc va do do,
khong bén vitng tap hop.

+ Chinh vi viy ma van dé 1am cho hé keo bén vitng 12 van dé quan trong clia héa
hoc chit keo va su keo tu 1a hién tudng ciing hét sitc quan trong va dic trung cho
cac hé keo.

+ Tinh khong bén vitng ctia hé keo thé hién theo hai cich la:

- S6 hat gidm di do k&t qud cia su tdi k&t tinh, tic 12 qué trinh k€t tinh c4c hat
16n thanh hat 16n hon va cdc hat nhd thi bi tan dan ra. Nhung trudng nay it gip
va khong phd bi€n ddi vdi cic hé keo.

- C4c hat lién k&t lai v6i nhau thanh nhitng tap hdp (thanh hat 16n hon-dé 1a sy
keo tu). Pay 1a trudng phd bi€n va c6 y nghia quan trong trong thuc t&.

Su lién két cdc hat keo lai véi nhau la do két qud cia sy va cham giita cdc
hat nhung khéng phdi va cham ndo ciing dan tdi hiéu qud ma chi cé 1 s6 va cham
c6 hiéu qud, phu thudc vao tinh chdt bé mdt ciia cdc hat keo.

Khi dua vao hé keol luong nhd chdt cé khd ndng hdp phu thi nhitng tinh
chd't bé mdt ciia hat keo bi thay déi manh va do dé, két qud ciia sy va cham ciing sé
thay doi.

Khi hdu hét cdc va cham déu dén dén hiéu qud, ta cé su keo tu nhanh va
khi khéng phdi nhu vay, ta cé su keo tu chdm hodc hé keo bén viing.

+ C6 hai lyc xuat hién giita cdc hat keo la:
- Lyc hidt phan tif Vandecvan.
- Lyc d4y tinh dién do cdc hat keo mang dién cling dau.

Tuy thudc vao tudng quan gifta 2 Ivc néi trén ma hé keo bén vitng hay bi
keo tu. Khi lyc hit thing luc ddy thi hé keo bi keo tu va ngudc lai, khi luc hit thua
Iyc ddy thi hé keo bén vitng.

b. Su keo tu bing chdt dién li:

+ HAu hét cdc chit dién li déu c6 kha3 ning gay keo tu hé keo.

+ Kha niing giy keo tu ciia chit dién li dudc dic trung bing ndng dd tdi thiu cia
n6 can dé€ giy keo tu mot hé keo nhat dinh v6i mot tdc dd nhat dinh -d6 1a ngudng

keo tu va dudc bi€u thi bing don vi mmol/lit hoic mdlg/lit, ki hiéu ngitong keo tu
lay.
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+ Gi4 tri y phu thudc vao ndng dd clia dung dich keo; do d6, gia tri y clia cdc tc
gid khdc nhau 1a khdc nhau.

+ Quy tic Sundé-Hacdi (Schoulze-Hardi):

- Chi ¢6 ion ngugc diu véi hat keo mdi c6 khd ning giy keo tu hé keo.

- Céc ion c6 héa tri cang cang cao thi kha ning gay keo tu cang I6n, y cang nhd.
+ Khd niing giy keo tu clia cdc ion cling héa tri ting khi bdn kinh ion ting d6i véi
cation va gidm ddi v6i anion.

Vi du: D6i v6i keo Am thi Li* < Na* < K* va ddi vdi keo duong thi CI'> Br > T

+ Céc ion hitu co c6 kha ning gdy keo tu manh hon nhiéu cdc ion vd co cling héa
tri vi cdc ion hitu cd c¢6 kh3 ning hap phu manh hon nhiéu. C4c ion hitu co cling

héa tri, ion ndo c¢6 khd ning hap phu manh hon s& c6 kha ning giy keo tu manh
hon .

Vi dl_l: C17H55CO0O" >C5sH3COO™; CoHy5CcHsSO5 >C,Hy5S8047; C17H35COO™ >

Cl_; C16H33NH3+ >Na*.

+ Ngudi ta thiy ring su keo tu bat dau x3y ra & th& dé ta tdi han 1a khodng 30 mv
(khong xét diu).

+ Sy phu thudc clia tc td keo tu (v) vao ndng do chat dién li cho vao (C) dudc
biéu bién bing dd thi & H.X.9.

Y

Trén @6 thi H.X.9, viing 1 13 viing dung dich keo bén vitng, viing 2 13 viing dung
dich keo c6 su keo tu cham va vung 3 l1a vung dung dich keo c6 su keo tu nhanh.
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CHUONG x1. CAC HE VOI MOI TRUONG PHAN TAN KHI, LONG
VA RAN VA XA PHONG.
I. Cac hé v6i méi trudng phan tan khi, 16ng va rin:

1. Cdc hé voi moi truong phdn tdn khi:

Cdc hé véi méi truong phén tdn khi goi la cdc son khi hay aeroson. Pé bén viing
cia cdc hé nay thuong thdp hon ciia cdc hé keo. Kich thudc va hinh dang hat ciia hé

phu thudc vao phuong phdp diéu ché va trang thdi tdp hop ciia tuéng phdn tdn.

a. Phdn loai son khi:

+ Suong mi: tuéng phin tdn 1dng, cdc hat c6 kich thudc ¢ 10°— 10~ cm

(0,1 >10 ).
+ Khoéi: tuéng phan tan rin, dudc chia ra 1am hai loai sau:
- Bui: c¢6 kich thuéc hat ¢cd 16n hon10” cm.

- Khéi thuc: ¢6 kich thugc hat ¢& 107 —>10° cm.

Cdc hat tudng phdn tdn cia khéi néi chung cé kha ndang hdp thu 1 lugng rdt lon

nudc ciia khi quyén, liic dé hé vita la khéi vita la suong mir.

b. Pdc trung tong qudt ciia son khi:

+ C6 do phan tan thap hon hé keo.

+ Khdc v6i son 18ng (lioson) 1a hé rat lodng va c6 do nhdt thap hon.

+ Chuyén dong Brao x4y ra cyc manh va sy sa ling x3y ra nhanh hon lioson.

+ C4c son khi thudng khong mang di€n.

c. Cdc tinh chdt ciia son khi:

+ Sy phin tdn 4nh sdng clia son khi 16n hon cla son 1éng ra't nhi€u vi chiét suat
clia tuéng phan tin vi mdi trudng phan tin cla son khi khac nhau rat nhi€u. Piéu
nay dudc ng dung rong rii trong viéc tao ra man khéi dé nguy trang cic muc tiéu

kinh t&€ va qudc phong trong chién tranh.

+ Khéi va suong mi néi chung déu c6 mau tring vi cdc hat khd 16n nén ching

phan tdn déu céc tia sdng c6 do dai song khac nhau.

+ Sy sa ling: vi dd nhét clia moi trudng phin tan thip va vi chuyén dong nhiét 16n

ma cédc hat son khi khdng bén vitng tap hop, dé bi keo tu va sa ling rat nhanh .

+ C4c son khi ¢6 hién tugng nhiét di, k€t thia nhiét vd quang di va chi dic trung

cho son khi.

- Nhiét di 12 hién tugng cac hat son khi ty ¥ rdi khdi vat néng, tifc 1a chuyén

dong tr noi néng d&n ndi lanh.

- K&t ta nhiét 1a hién tudng cdc hat son khi bim vao ving lanh cia vat dugc

lam néng khong dong déu.
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- Quang di 13 hién tugng di chuyén ctia cic hat son khi khi ching dugc chi€u
sdng tir mot phia. Hién tugng quang di duong d6i véi hat khong trong sudt,
chuyén dong theo chiéu cia tia t6i. Hién tugng quang di Am ddi véi hat trong
su6t, chuyén dong ngudc lai véi chiéu cla tia t6i vi mit sau clia hat bi tia khiic
xa lam néng nhiéu hon. Hién tugng quang di 1a trudng hop dic biét cda hién
tugng nhiét di.

Hién twong quang di, nhiét di va két tia nhiét ¢ ¥ nghia to lon ddi vdi su chuyén
dong ciia cdc son khi trong khi quyén; né lién quan dén mdy mit va mua.

+ D§ bén vitng tdp hop ciia cdc son khi:

- Céc son khi ¢6 dd phin tdn cao nén c6 tinh bén vitng sa ling nhung khong bén
vitng tdp hop vi nhitng hat 16n c¢6 t6c dd sa ling cao con nhitng hat nhd thi do
chuyén dong Brao manh ma s& va cham giita cdc hat 16n, do d6 dé lién két lai v6i
nhau, tdc 12 dé bi keo tu.

- Su keo tu ciia cdc son khi 12 qué trinh keo tu nhanh va nhanh hon lioson. Piéu
nay gidi thich tai sao suong mu budi sing nhanh tan va khi ta quét nha c6 bui
nhung ciing rat nhanh hét bui.

- Téc dd keo tu cang 16n khi ndng dd hat cang cao. Piéu nay gidi thich tai sao
trong thién nhién cac son khi rat lodng.

- Ngoai ndng d6 ra con nhiéu y&u td c6 thé giy keo tu hé son khi nhu dd da phin
tdn hinh dang hat, dién tich khdc nhau giita cdc hat, sy khudy lic, séng siéu 4m
dong déi lu,...

- Tinh chdt dién ciuia son khi:

Trong moi truong phdn tan khi, xung quanh cdc hat khéng thé xudt hién I6p dién
kép nhu trong son 16ng. Nhung trong nhitng diéu kién nhdt dinh, cdc hat son khi cé
thé mang dién va dién tich ciia chiing thuong khéng lon ldm.

d. Y nghia thuc t¢ ciia son khi:

+ Son khi rat phd bi€n trong tu nhién va ky thuit. Aeroson (miy va sudng mil)
quyét dinh muwa ning va khi hiu ctia cdc ving, c6 dnh hudng 16n d&€n ndng nghiép.

~ N Ve . A N ~ 2 A N X
+ Phan hoa, bao t&f cia cdc vi khuan va ctia moc, cac hat nhe chuyén tir chd no
dé&n chd kia déu & dang son khi.

+ Trong luyén kim va trong cong nghiép héa hoc, son khi sinh ra § dang khéi, chita
nhiéu chit qui va gy 6 nhiém mdi trudng.

+ Ngay nay, ngudi ta dung nhiéu chat & dang son khi nhu dua chat dot & dang son
khi vao 10; khi quét voi, son, nhuém mau thi ngudi ta ding mdy phun cdc chat
thanh hat nhé; thudc trir siu, trir ndim, diét cé déu dugc phun dusi dang son khi;
trong y hoc, nhiéu loai thudc dugc dua vao cd thé dudi dang son khi; trong qudc
phong, ngudi ta diing son khi d€ nguy trang va d€ 1am nhiéu viéc khic;...

+ Ngodi ra, son khi con cé nhiéu tdc hai nén can phdi phd hiiy chiing. Khéi ciia
nhitng nha mdy cong nghiép thuong lam bdn moi truong, lam hai sitc khée ciia con
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nguoi va dong vat. Néu khong khi c6 dé dm cao thi khéi 6 thé tao thanh swong mit
day ddc nhu & Ludn don (nudc Anh). Trong cong nghiép, cé nhiéu loai mdy gdy ra
nhiéu bui nhy mdy tdn, may nghién, mdy xay, mdy sang,... Bui nay lam bdn céng
xudng, san phdm, mdy méc va khong khi.

2. Cdc hé vdi moi truong phdn tdn long:

Thudc loai hé nay cé huyén phi, nhii tuong va bot. PAy la cdc hé vi di thé.
a. Huyén phir:

+ Huyén phit 12 hé ¢6 tuéng phan tdn rin va cdc hat huyén phil ¢6 kich thuéc 16n
hon hat keo. Huyén phil ¢6 ¥ nghia thyc t€ trong thién nhién va trong ki thuét 16n
hon nhiéu so véi cac hé keo dién hinh.

+ P4t 4m, dat sét ngio diing trong nganh sdn xuit gdm, voi vita va xi ming diing
trong nganh xay dung, son mau,... déu 13 huyén phu.

+ Huyén phil ciing hap thu va phan tin dnh sang. C4c hat ctia huyén phii c6 thé
nhin thdy dugc trong kinh hién vi.

+ Huyén phui khong bén vitng sa ling, cdc hat huyén phit khong c6 chuyén dong
Brao, khong c¢6 kha ning khué&ch tin va khong c6 dp suit thim thdu vi cdc hat
huyén phu ri't 16n.
+ Céc hat huyén phu ciing ¢6 16p v4 son vat héa va 16p dién kép trén bé mit hat.
Khi cho chat dién li vao hé thi huyén phl bi keo tu, c4c hat lién k&t lai thanh hat
16n hon roi sa ling.
+Trong huyén phii, c6 mot s6 qud trinh dic trung nhu sa ling, tuyén ndi, loc,...
C4c qué trinh ndy khong dic trung 1im cho hé keo.

b. Nhii tuong:

+ Piéu kién d€ tao ra nhii twong 1a:

- Tuéng phan tdn (16ng) va moi trudng phan tin (16ng) khong tan hodc it tan
vao nhau.

- Trong hé phai c6 chit 6n dinh goi 12 chit nhii héa.
+ Pic trung cia nhii tuong 13 hat bao gid ciing c¢6 hinh cau vi tuéng phan tin 1a
16ng.
+ Phén loai nhii tuong:
C6 nhiéu cdch phan loai nhii twong nhung sau ddy ta chi xét mot cdch phdn loqi
nhii tuong la phan loai theo bdn chdt ciia tudng phan tdn va méi truong phdan tdn:
- Né&u tuéng phan tdn 12 chit 1dng khdng phan cuc (diu), con mdi trudng phin
tdn 13 chat 1dng phin cyc (nudc) thi ngudi ta goi d6 1a nhil twong thuin hoic
nhii tuong loai 1 va ki hiéu 1a D/N (diu trong nuéc).
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- Né&u tuéng phan tdn 12 chat 1éng phan cuc (nudc), con moi trudng phan tan 12
chit 18ng khong phan cuc (diu) thi ngudi ta goi d6 13 nhii tuong nghich hoic
nhil twvong loai 2 va ki hiéu 1a N/D (nu6c trong dau).

Ta c6 thé xdc dinh loai nhii tuong D/N hay N/D qua cdc tinh chdt sau ddy:

* Xdc dinh khd ndng ciia nhii tuong dang khdo sdt cé thdm udt 1 bé mdt wa nudc
hodc ghét nudc hay khong.

* Xdc dinh khd ndng trén ldn véi nudc va dau.

* Xdc dinh mau ciia nhii twong khi cho 1 phdm mau chi tan dugc trong mot tudng
ciia nhii twong, vi dy nhu ding sudan 111 la chdt chi thi chi tan trong dau.

* Do dé ddn dién ciia nhii tuong.

Néu nhii tuong thadm udt bé mdt wa nudc, trén lan véi nudc, khong mau khi diing
sudan IIl va ¢6 dé ddn dién cao thi dé la nhii tuong D/N.

Nguioc lai, néu nhii tuong thadm wét bé mdt ghét nudc, tron ldn véi dau, c6 mau dé
khi ding sudanlll va c6é dé ddn dién thdp thi dé la nhii tuong N/D.

+ D¢ bén vitng tdp hop ciia nhii tuong va bdn chdt ciia chdt nhit héa:

- Nhil tuong 12 hé khong bén vitng tip hdp vi c¢6 ning lugng tw do bé mit 16n,
cdc hat nhil tuong ty y lién k&t lai v6i nhau thanh nhitng tdp hgp va cudi cung,
hé tach thanh 2 16p.

- P& danh gid do bén vitng clia nhii tuong, ngudi ta ding tdc d6 phan 16p nhii
tuong, thdi gian ton tai clia nhii tuong va thdi gian sdng cia tirng hat.

- Nhii tuong bén vitng 12 nhd trong hé c6 chit nhii héa hap phu 1én bé mit hat
lam gidm stc cing bé mit va gy ra luc ddy giita cdc hat. P bén vitng ciia nhii
tuong phu thudc vao ban chat va ndng dd clia chat nhii héa. Bin chat clia chat
nhii héa con quyét dinh loai nhii twong. Qui tic Bancrop (Bancroft):

* N&u chat nhii héa tan trong nu6c tdt hon trong diu (wra nuée) thi s& tao thanh nhii
tuong D/N.

* Né&u ch't nhii héa tan trong diu tdt hon trong nudc (wra dau) thi sé& tao thanh nhii
tuong N /D.

Gidi thich: vi chdt nhii héa cé vai tro cdn tré khéng cho cdc hat dinh két lai vdi
nhau khi cdc phan tik chdt nhii héa ndm trén bé mdt hat, nghia la chdt nhii héa phdi
tan t0t trong méi truong phdn tdn va it tan trong tudng phan tdn.

- Chat nhil héa thudng dung 13 chit hdbm, xa phong, polimer,...

- N6i chung, tdc dung nhii héa clia chat hdbm phu thudc vao su tudng quan giita
phan phan cuc va phian khong phan cuc clia phan tif vé mit tuong tic vSi hai
twéng. NE€u tuong tdc gifta nhém phan cuc v6i nudc va tuong tdc gilta goc
hydrocarbon khdng phin cuc v6i diu 13 twong duong nhau thi phian t chit
hdbm sé& hoa tan déu trong hai tuéng va s& nim trén bé mit phan cich tuéng
chit khong bi hiit manh vao trong thé tich mdt tuéng nio ca. Su khong tuong
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xttng giita 2 tuong tdc trén s& quyét dinh loai nhii twong. N&u chit nhil hda ¢
nhém phéan cyc tdc dung manh hon nhém khdong phan cuc thi né s€ hoa tan
trong nudc tot hon trong diu va s& dn dinh cho nhii twong diu trong nudc.
Nguoc lai, n€u nhém khdng phan cuc tic dung manh hon nhém phan cuc thi
chi't hdbm s& hoa tan trong diu t&t hon trong nuSc va sé dn dinh cho nhil tuong
nudc trong dau.

+Su ddo tuéng:

- Su ddo tudng la mot hién tugng ddc trung cho nhii tuong. Néu thém vao nhii
tuong mot lugng lon chdt hdbm cé tic dung On dinh cho nhii tuong loai ngugc
VvGi né thi sé xdy ra sy ddo tudng, khi dé tudng phén tdn ciia nhii twéng ban ddu
chuyén thanh moi truong phdn tdn ciia nhii tuong méi va moi truong phdn tdn
ciia nhii twong ban ddu chuyén thanh tuéng phdn tdn ciia nhii twong mdi.

- Vi du: Gid s ta c6 nhii tuong D/N dugc 6n dinh bing xa phong
C17H35COONa, néu ta thém (C;7H35C00),Ca v6i mot lugng kha khd, hoic
thém CaCl, vao nhii tuong trén thi ta s& thu dudc nhii tuong N/D dudc 8n dinh
bﬁng (C17H35COO)2C3.

c. Bot:

+ Bot 12 hé phin tdn khi trong mdi trudng phin tdn 1dng. PO phan tdn cla bot rat
thd (bé), cdc hat bot c6 kich thudc ¢d mm hodc cm. Cac hat bot chiu sy nén cua
cdc hat bén canh nén bi mit dang hinh cau, tr§ thanh nhitng hinh da dién phan
cdch nhau bdi mdt mang rdt méng cda moi trudng phan tdn. Mang trong bot
thudng c6 mau sic, d6 12 do hién tugng giao thoa dnh sdng gy ra, di€u dé ching
té chiéu day clia mang tuong duong véi budc séng sdng sdng.
+ Bot chi tao thanh khi trong hé c6 chat tao bot. C4c chit hdbm c6 kha ning tao
bot nhu cdc rudu mach dai, acid béo, xa phong va cdc chat t?fy rira, protit, saponin,
.... D6 ciing chinh 1 cdc chat nhii héa cho nhii tvong dau trong nuéc.
+ D€ danh gia @6 bén vitng cia bot, ngudi ta ding thdi gian sdng clia titng bot
hoic thdi gian séng clia cdt bot.
+ D0 bén vitng clia bot phu thudc vao ban chit va nong do clia chat tao bot va cic
y&u t6 bén ngoai.
+ Bot c6 thé diéu ché bing cich suc khi vio dung dich chit tao bot hoic khudy,
1ic dung dich chit tao bot.
+ Bot c¢6 y nghia thuc t& 16n. Bot dugc ding trong qué trinh tuyén ndi d€ lam giau
quing. Bot 13 y&u td quan trong trong tdy ria. Bot ding trong ctfu hda chita khi
CO; cén tr§ khdng cho khong khi ti€p xtdc v6i vat chdy, ...
3. Cdc hé véi méi truong phdan tdan rdn:
Cdc hé vdi moi truong phén tdn rdn thuong goi la son rdn. Chiing cé thé dugc
chia ra thanh 3 loai sau.

+ Cdc hé véi tuéng phan tan khi (K/R): d6 1a bot rin, loai hé nay c6 hat rit tho.
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Trong thién nhién ta thudng gip dd bot, loai d4 nay rat xp va nhe, diing dé 1am
bdt mai va lam bé tong bot trong xay dung.
Trong cong nghiép, c6 nhi€u loai bot rin nhan tao nhu thdy tinh bot, bé tdng bot,
vat liéu cdch dién, cdch nhiét, cao su x6p, nhura xap, ...
+ Cdc hé v6i tuéng phan tdn 16ng (L/R): d6 1a nhii twong rdn, rat it gdp trong thuc
thé€ va doi song (vi du: Hg/P).
+ Cédc hé v6i tuéng phan téan rdn (R/R): 12 hé c6 ¥ nghia quan trong hon ¢4, vi du:
thiy tinh mau, cdac dd qui, men, hgp kim, ...
- Thiy tinh mau chita nhitng hat kim loai hodc oxit kim loai phan tin dudi dang
keo lam cho thily tinh ¢c6 mau sic, ham lugng clia ching chi tir 0,01 — 0,1%.
- Nhitng dd qui chita nhi€u oxit kim loai phan b6 dudi dang keo va c¢6 mau sic
tuy theo tirng loai oxit.
- Men 12 hé phin tdn chita nhitng hat keo clia chit sic td trong thily tinh silicat
lam cho n6é mat dd trong sudt va trd nén c6 mau sic. Chit sic td c6 thé 1a TiO,
, Caz (POy)y,. ..
- Mudi mé ciing 1a mdt hé keo chita 1 lugng natri kim loai vd cling nhd
(0,0001%) tromg natriclorua.

- Céc hgp kim nhu gang, thép.... chita cdc hgp chat kim loai du6i dang keo.

Bdc tinh chung ciia cdc hé vdi moi truong phan tdn rdn la khong cé sy keo tu vi
do nhdt ciia moi truong phéan tdn qud 1on, can tré sy chuyén ddng ciia cdc hat.

Cdc hé véi moi truong phdn tdn rdn dwoc dieu ché bing cdch phan tdn khi, 6ng,
rdn trong méi truong phdn tdn léng (ndng chdy). Khi méi truong phdn tdn chua
dong ddic thi hé con mang tinh chdt cia son 16ng, duoc goi la son néng; con khi
mai truong phdan tan da déng dc thi hé la son rdn.

II. Xa phong:
1. Pinh nghia, cdu tao va phan loai xa phong:
a. Dinh nghia:
+ Xa phong theo nghia hep: 1a mudi cia monoacid béo, c6 phan i twong d6i 16n,

¢ tinh hdbm va do d6, c6 nhiéu tinh chit quan trong trong ddi sdng va trong ki
thuat, trudc hét 1a kha ning tay rira.

Vi du: C15H31COONa, C17H33COONa, C17H35COONa,...
+ Xa phong theo nghia rong: 13 tit cd cac chit c6 kha ning tiy ri¥a vi cdc chit c6
khaning tdy ri¥a c6 cAu tao phan ti gin vdi xa phong va ciing ¢6 cdc tinh chat héa
li, tinh chat ki thudt quan trong tya xa phong. Con mudi clia mono acid béo néu
trén dugc goi 1a “xa phong thudng* dé phan biét.

Vi du: C12H25SO4N21, C12H25C6H4SO3N3,
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b. Cdu tao ciia xa phong:

Xa phong néi chung déu la nhitng chdt phdn cuc, phdn tik ciia chiing gom 2 phan:
phan wa luu phén cuc va phan ghét luu khéng phan cuc.
+ Phan ua luu phan cyc thudng la cdc nhém dinh chic: -COO', -S04, -SO;5, cdc
nhém chia nitd, cic nhém -CH,-O-CH,- kém theo nhém -OH, ...
+ Phin ghét luu khong phin cuc 13 gdc parafin thing hodc phan nhdnh, vong
bezen hoic naphtalen vé6i goc ankyl,...

Phdn va luu c6 thé ndm mot dau, 2 ddu hodc gita phan tit.
c. Phdn loai xa phong:

Dua vao cdu tao, ngudi ta chia xa phong thanh bon loai sau ddy:
+ Xa phong anion hdbm: loai xa phong nay khi hoa tan trong nuGc thi phan li ra
anion hitu co hdbm va cation vd co.

Vi du C15H31COON8., C17H33COON3, C12H25$O4Na, C12H25C6H4SO3N3,
CnH2n+1SO4M (M:Na, K, NH4), CnH2n+1C6H4SO3M (M = Na, K, NH4),
+ Xa phong cation hdbm: loai xa phong nay khi hoa tan trong nudc thi phdn li ra
cation hitu co hdbm va anion vo co.

Vi du: C;sH37NH;3Cl octadecylamoniclorua.

+ Xa phong ludng tinh: loai xa phong nay khi tan trong nudc thi phan 1i ra anion
httu co hdbm va cation hitu ¢é hdbm 1a tuy thudc vao pH cla moi truGng (trong
moi trudng acid, ching phan li ra cation hitu c6 hdbm; con trong mdi trudng baz,
ching phan li ra anion hitu cé hdbm).

Vi du: H,N-Cy7H34-COONa aminostearatnatri.
+ Xa phong khong phan li: loai xa phong nay khi tan trong nuGc thi khong c6 kha
nang phén li thanh ion.
Vi du: C,Hapt1(-O-CH,-CHy-),-OH.
2. Cdc tinh chdt héa ly ciia xa phong:
a. Tinh tan trong nudc:

+ Tinh chi't diu tién quyé&t dinh moi tinh chi't khdc clia xa phong 12 tinh tan trong
nudec.

+ Tinh tan trong nudc phu thudc vao cdc y&u td sau: badn chat va vi tri cia nhém
phin cyc, chiéu dai ciia mach hydrocarbon, nhiét d6 va ban chat clia ion vd co.

+ X2 phong thudng 1a mudi cla acid béo, c6 tir 10—20 nguyén tlf carbon trong
phan ti¥, khi hoa tan thudng bi thity phadn mdt phan thanh acid béo. Mudi clia kim
loai kiém, vi du: C;sH3;COONa, C;7H33COONa, ..., thudng tan tt trong nudc.
Mudi clia kim loai héa tri cao hon nhu canxi, magié, nhom, sit,... khdng tan trong
nudc nhung lai tao thinh chi't ban keo trong moi trudng dau.
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b. Tinh hoat dong bé mdt:

+ Khi cho xa phong vao nudc thi stic cing bé mit clia nu6c gidm xudng, lic d6
ndng dd xa phong trén bé mit 16n hon ndng dd xa phong trong dung dich, ta néi
ring c6 sy hdp phu duong cdc phén tif x phong. Sy phan bd cdc phan tif xa phong
trén bé mit nuéc nhu trén H.XI.1.

LLLLL

A Y

H.XI.1.

+ Vi c6 su hAp phu cdc phan tif xa phong 1én bé mit phan cdch tuéng nudc -khong
khi ma stc ciing b€ mit clia nude gidm (Vi oy, < Gy).
+ Su hdp phu cdc phan tif x phong 1én bé mit nu6c ciing tuin theo phuong trinh

. -Cd SN
hap phu Gipxd (Gibbs): I’ :R_("lj“é (XI-1). Ta thay rang I' > O nén ta suy ra

do/dC nhé hon khong, tirc 1a o gidm khi C ting.

+ Tinh hdbm ctia xa phong phu thudc vao bdn chat va vi tri ciia nhém phan cuc va
chiéu dai va ciu tao clia gdc hydrocarbon quyét dinh. Khi chiéu dai cda gdc
hidrocarbon téng thi tinh hdbm tang.

+ Xa phong con 1am gidm stic cing bé mit giita twéng, tic 1a sic cing bé mit
gifta 2 chat 1dng hoic giita chit 1dng va chit rin (cap=Ca -GB). Gap S&€ gidm khi
cho xa phong vao hé chira A va B.

Trong qu4 trinh tdy rira, dai lugng stic cing bé mit giita tuéng quan trong hon dai
lugng sifc cing bé mit clia nudc -khong khi nhiéu.
c. Khd ndng thdm udt:
+ Sy thAm U6t ra't quan trong cho qué trinh tay ri¥a.
- Bé& miit thly tinh, silicat, xenluloz, tinh bot, ... thim w6t nudc rat tot.

- Cé4c bé mit ghét nudc nhu parafin, diu md, luu huynh, ... thim u6t nudc rat
khong tot.

- C4c loai vai sach thim u6t nudc rat tdt, con vai ban c6 dinh dau md thi thim
U6t nude rat khong tot; vai sach ciing khé ngdm nudc vao bén trong vi siic cing
bé mit ctia nudc rat 16n.

+ Vi vdy, cAn phdi diing chat hdbm (x3 phong) d€ 1am gidm sitc cing bé mit cla
nudc va sic cing bé mit gitta 2 tudng bé mit vai sgi va nudc.

+ Trong qu4 trinh tay rira, xa phong déng vai trd chat hdbm.
+ Sy thim vt vai sdi va do diing cling tuan theo phuong trinh Iung:

OR-K = OR-L +OLK- cos0 (XI—2)
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Khi thém xa phong vao nuéc thi og.p va or.xdeu gidm, do dé cos@tding lén, titc la
0 gidm xudng, ciing cé nghia la sy thdm udt ting lén.

+ Kh3 ning thAim uét phu thudc vao ndng dd xa phong, nhiét do, vi tri va ban chat
nhém phin cuc, chiéu dai va ciu tao clia gdc hydrocarbon.
d. Khad ndng nhii héa:

+ Khi cho xa phong vao nhii twong thi nhii tuong tuong d6i bén vitng; nhu vy, xa
phong lam ch4t nhil héa cho nhil twong.

+ Té4c dung clia xa phong 1a 1am gidm sifc cing bé mit giita 2 tuéng dau va nudc;
do d6, tao diéu kién cho su tao thanh nhii tuong dé& dang khi c6 xa phong. Cic
phin t& xa phong hap phu 1&én bé mit hat nhii twong va 16p d6 bdo vé khong cho
céc hat nhii tuong lién két lai v6i nhau.

+ Trong qud trinh tdy rifa, xa phong 1am cho su thAm u6t x3y ra dé& dang va chat
bin dau, md dugc tich ra khdi bé mit vai sgi va dugc giit trong nudc gidt § dang
nhil twvong bing chi't nhii hda 1a xa phong.

+ Kha niing nhii héa ciia xa phong phu thudc vao vi tri vd bdn chat clia nhém phin
cuc, ciu tao va chiéu dai cla gdc hydrocarbon va ndng do clia xa phong.

e. Khd ndng tao bot:

+ Su tao bot (K/L) kém theo sy ting bé mit phan cdch tuéng khi-1dng rat manh, vi
the sy tao bot chi c6 thé xay ra khi siic cing bé mit bé. Ta s& dat dudc diéu nay
khi cho thém xa phong vao nuéc. Nubc tinh khi€t khong c¢6 khd ning tao bot
nhung nudc c6 xa phong c6 khd ning tao bot rat tot.

+ Khd niing tao bot clia xa phong phu thudc vao vi tri va ban chit cia nhém phan
cuc, ciu tao va chiéu dai clia g6c hydrocarbon va ndng do clia xa phong.

7

+ Bot c6 y nghia 16n trong cdc nganh sin xuit polimer, cttu hda, khoan, tuyén
ndi,... Trong qud trinh tdy rira, bot ciing gépl phan quan trong trong viéc tich va
gitt chi't ban trong nudc giit.

f. Kha ndng tao mixen:

+ Trong dung dich, xa phong c6 thé tdn tai § dang phan ti, ion hoic mixen. Mixen
la tAp hgp cdc phin t& xa phong phan li hodc khdng phén .

+ Trong dung dich lodng, xa phong ton tai & dang phan ti va ion.

+ Khi ndng do xa phong dat t6i ndng do tdi han tao mixen ( NTM ) thi trong hé bit
dau tao ra kha nhi€u mixen hinh ciu. Trong mixen hinh cdu, do lyc hiit Vandecvan
ma cdc gdc hydrocarbon quay diu vao nhau, con phan phan cyc phan li thi do tinh
uu nude va do lyc ddy tinh dién giita cic nhém phin cuc cling ddu nén quay ra
ngoai. Mixen hinh ciu cé dién tich khd cao va vé mit ciu tao giong mixen keo.
Trong mixen ciing ¢6 16p dién kép va mdi mixen c6 khodng 50 phan tif xa phong.
Pudng kinh clia mixen xap xi 2 1an chiéu dai phin t& xa phong. Khoi lugng phan
tir ctia mixen c6 12000 —22000 dvc.
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+ Khi ndng d6 xa phong cao hon thi trong hé sé& tao thanh mixen hinh tim va dién
tich cia mixen hinh tim nhé hon mixen hinh cau do sy dién li gidm khi ndng do
tang.

+ Ngudi ta thdy ring tai NTM cdc tinh chit cda xa phong nhu sic cing bé mit,
chi€t suit, 46 nhdt, d6 din dién ,... déu thay ddi dot ngot do sy c6 mit cia mixen.

Vi vay, ta c6 thé xdc dinh NTM dva vao sy thay d6i dot ngot dé khi khio sat 1
trong nhitng tinh chit néi trén.

+ NTM c6 ¥ nghia thuc t€ 16n vi tai ndng d6 d6, theo Rébindia, khd ning tiy rifa
clia xa phong 1a 16n nhat.

+ Cdc y€u t6 4nh hudng d€n NTM:

- NTM gidm khi kh6i lugng phan tif cia xa phong ting vi khi khoi lugng phian
tlr cia xa phong tang thi d6 tan ctia xa phong gidm, do d6 xu hudng tao mixen
tang.

- NTM gidm khi gidm nhiét d6 vi khi gidm nhiét do thi chuyén dong Brao gidm,
do d6 xu hudng tao mixen tang.

- NTM gidm khi thém chi't dién li vao hé.

Vi du: ngudi ta hay thém cdc chit don nhu natriclorua, natricarbonat,
natrisilicat, natriphosphat,... vao xa phong d€ 1am ting kh3 ning tao mixen clia
xa phong.

Khi thém ch4t dién li vao xa phong thi khd ning tao mi xen ting vi khd
ning hidrat héa clia chat dién li 1am ting nong do clia xa phong 1én va su c6
mit cia chat dién li lam gidm kha niing dién li clia xa phong.

+Trong moi trudng diu, xa phong cling c6 kha ning tao mi xen nhung trong trudng
hgp nay, cdc phan t& xa phong trong mixen s€ quay nhém phin cyc vao trong va
huéng gbc hydrocarbon khong phan cuc ra ngoai.

g. Khd ndang hoa tan keo:

+ Nhiéu chi't hitu cd khong tan trong nuéc nhu cdc hydrocarbon thom, khdng thom,
cdc phAm mau khé tan,... nhung chiing c6 kha ning hoa tan keo trong dung dich xa
phong kha dam dic tao thanh dung dich trong sudt, bén vitng nhiét dong hoc.
+ Su hoa tan keo 12 quéd trinh hoa tan cdc chit hitu cd vao trong phan goc
hydrocarbon clia mixen, ludn ludn cé trong dung dich xa phong kha dam dic.

K&t qua cta sy hoa tan keo 13 cdc phan tir chdt ban nim trong mixen va kich
thudc mixen tang 1€n.
+ Hién tugng hoa tan keo c6 ng dung cuc ky quan trong trong qué trinh tdng hop
cdc polimer bing phuong phédp trung hgp cdc hydrocarbon khong no trong nhil
tuong dé thu dudc cao su tdng hop, chit déo tdng hgp, son tdng hop,...
+ Xa phong trong moi trudng diu c6 khd niing hoa tan nudc vao trong dau, d6 1a
qud trinh hoa tan keo nghich, c6 ¥ nghia 16n trong cong nghiép thuc phadm.
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+ Kh4 niing hoa tan keo phu thudc vao vi tri va badn chat ciia nhém phan cuc,
chi€u dai va ciu tao clia gdc hydrocarbon va ndng d6 xa phong.
h. Khd ndng tdy rita:

+ N6 tdng hgp tit cd cdc tinh chat dic trung clia xa phong nhu kh3 ning thim u6t,
kha nidng nhil hda, kha ning hoa tan keo, kha niang tao bot,...

+ Ai cling biét ring giit quian 4o va rira dung cu bing xa phong sach hon bing
nudc nguyén chat.

+ Kha ning tay rita ca xa phong lién quan dén cdc y&u td sau day:

- Xa phong lam gidm sifc cing bé mit clia nudc;vi vay, dung dich xa phong dé
th&m udt vai sgi va ngdm vao bén trong nhitng k& hd clia vai sdi (mao quin cla
vdi sgi), trong khi d6 nudc nguyén chi't khé ngdim vao bén trong mao quén clia
vdi sdi vi sifc cing bé mit clia nudc cao.

- C4c phan tif xa phong hdp phu 1én bé mit vai sgi va bé mit chit ban rin hay
16ng tao thanh mot 16p hap phu c6 khd ning hydrat héa manh; do vay, tao ra
mot 4p sudt ché va 1am cho cdc hat chi't bin dé tich ra khdi bé mit vai sdi rdi
chuyén vao dung dich xa phong & dang huyén phit hay nhii tuong.

- Nhitng mang hap phu trén bé mit hat ban lam cho cic hat c6 do bén lién két
rat 16n, cdn trg su lién k&t chiing lai vdi nhau cling nhu véi bé mit vai sgi.

- Dung dich x2 phong dé tao bot va vi viy mdt phan chat bdn sé tach vao bot,
nha't 12 nhitng hat ban c6 kha ning thim w6t kém sé& dinh vio cdc hat bot giong
nhu qué trinh tuyén ndi.

- Kh3 niing tidy ri¥a cla xa phong chi c6 & ndng @6 16n NTM, ching t kha ning
tdy rifa cda xa phong c6 lién quan dén kha ning hoa tan keo ciia chit ban diu
mdJ vao mixen.

o g N N A N ~ N . 2 z A
+ Kha ning tay rira ctia xa phong phu thuéc vao ban chat va vi tri cia nhém phin
cyc, chiéu dai va ciu tao clia gdc hydrocarbon, moi trudng va ndng dd cla xa
phong.

- Ngudi ta thdy riing xa phong ma phan ti c6 vong thom cé kh3 ning tdy ria
16n hon vi tinh hdbm cao hon, c¢6 kha niang hoa tan keo 16n hon, c¢6 kha nidn g
tao bot 16n hon,... Trong xa phong va bdt gidt, ngudi ta thudng c6 thém mot
lugng ddng ké dodecylbenzensunfonatnatri d€ 1am ting kha ning tiy rira clia
xa phong va bot giit.

- Trong xa phong va bdt giit, ngudi ta cling c6 thém mot chat natriclorua
natricarbonat, natrisilicat, natriphotphat,..... dé€ 1lam ting khd ning tao mixen,
tinh hdbm, kha ning tiy rira, ...
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phin Iv. HOA HQC POLIMER.

CHUONG x11. MO DA U.
I. Dinh nghia va mét so tinh chat co 1y dic trung cla cac polimer:

1. Dinh nghia: Polimer hay hop chdt cao phan tit la nhitng hop chdt cé kich thudc
va kho'i lugng phdn ti cao, dugc cdu tao ti nhitng mdt xich dong déu, cé tinh chdt co
Iy ddc trung khdc véi nhitng chdt thdp phan ti .

m— _ -, —CH PF
Vidy CH, —CHY,  PVC {TCHrCH)
Cl CH;
2. Mét 56 tinh chdt co ly ddc trung:

a. Cdc tinh chdt wu viét:

+ C6 khd ndng bién dang dan hoi thudn nghich; thuong dugc ding lam ném, xdm

16p xe dap, xe mdy, 6 16, ...

+ C6 dd bén co hoc cao, lai it bi mai mon, bén véi moi trudng nén c6 thé thay thé
kim loai va hgp kim trong cdc vat dung va trong cdc chi ti€t mdy.

+ C6 tinh cdch dién va cdch nhiét t6t nén cé thé dung lam véat liéu cach nhiét,
cach dién.

+ C6 tinh bam dinh cao nén c6 thé diing lam keo ddn gb, thiiy tinh, kim loai, ...
+ C6 kha ning kéo sdi, tao mang, khong thim nudc nén c6 thé dung 1am td sgi dé
dét vai, dan ludi, 4o di mua, ..., @€ 1am son, ...
+ C6 ty trong nhdé hon nhi€u kim loai va hop kim nén tién 1gi cho viéc st dung va
chuyén chd.
b. Nhuoc diém:
+ Khd ndng chiu nhiét khong cao nén chi st dung duogc trong mot khodng nhiét dj
nhdt dinh.
+ Mot s6 polimer c6 d6 bén cd hoc khdng cao.
+ Thudng dé bi 1do héa do tdc dung clia mdt s6 yé&u td bén ngoai nhu oxi khong
khi, 4nh sdng, ... 1am cho chiing tr§ nén don, d& ran nit kém phdm chat.
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3. Nhitng diém giong nhau va khdc nhau giita polimer va chdt thdp phan tit:

Pai lugng Chat thdp phan o Polimer
+ Khoi Khéi lugng phan tir 1a 1 Khoi lugng phan tir khong phai

lugng phéan
th

hiing s0, dic trung tiing
chat, vi du: MgCl, ¢6 khdi
lugng phan tir 1a 95 dvc.

12 hiing s, chi 1a mot dai lugng
thong k&, cé tinh chat trung
binh, vi du cao su thién nhién
c6 khoi lugng phin tif trung
binh 1a 100000 — 500000 dvc.

+ TnCaTdd

La mot dai lugng cd dinh,
vi du: Ty, Taq cia nudc la
0°C.

La dai luong thay ddi, dung
lam khdi niém, cé tinh chat
théng ké, vi du: T (PE) 12 120
—121°C.

+ Trang
thai tap hgp

C6 thé ton tai & cd 3 trang
thdi: khi, 16ng, rin.

C6 thé ton tai 2 trang thdi rin
16ng nhung khong ton tai &
trang thdi hoi vi nhi€t do phan
hiy nhd hon nhiét dd s6i nén
chua kip chuyén sang trang thdi
hgi da bi phian huy.

+ Su hoa
tan  trong
dung mobi
thich hgp

Hoa tan nhanh.

Hoa tan rit chim, phdi qua giai
doan truong phdng rdi mdi dén
giai doan hoa tan.

+ Khé ning
phan d@ng

Thudng tirng phan t& phan
ung.

Khéng bao gid c6 hién tugng
cd phin tir tham gia phan Gng
ma tiing doan mach phan t&
phan @ng doc 1ap.

II. Phan loai polimer:

1. Phdn logi theo nguén goc:

+ Polimer thién nhién: 12 polimer ¢6 sdn trong thién nhién nhu cao su thién nhién,
xenluloz, tinh bot, ...

+ Polimer nhin tao: 1a polimer dudc bi€n tinh tf polimer thién nhién nhu

axetatxenlu-loz, nitroxenluloz, sdi len, sdi visco, ...

+ Polimer tdng hgp: 13 polimer dugc tao ra nhd tong hop tir nhitng hop chi't thap
phin t bing phdn &ng truing hgp va phdn dng trang ngung nhu PVC, PP, PE , t¢

nilon, ...

2. Phdn loai theo thanh phdn héa hoc:

+ Mach carbon.
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+ Di mach.
+ Cd kim.
3. Phdn logi theo hinh dang mach:
+ Mach thing.
+ Mach phan nhénh.
+ Mach khong gian (mang lu6i khong gian).
4. Phan loai theo tinh chdt nhiét:
+ Polimer nhiét déo nhu PE, PP, PVC, ... ¢6 thé gia cong dudgc bing nhiét (uru viét
ctua loai nay).
+ Polimer nhiét rin nhu PF (nhya phenolformaldehit), UF ( nhya ureaformaldehit),
... ¢6 ciu tao mang ludi khdng gian.
Nhuta nhiét rdn khdc vdi nhwa nhiét déo la nhwa nhiét rdn khi nhiét do tdang thi ¢
phdn itng va khéng bi mém nén khong gia cong duoc bing nhiét.

II1. Mt s& polimer tiéu biéu:

Hién nay, ngudi ta di khai thidc va tdng hdp ra hang triéu
polimer khdc nhau nhung trén thyc t€ ngudi ta méi st dung rong
rdi chi mot s6 khong 16n cdc polimer.

1. Cdc chdt déo trung hop:
a. Polietylen (PE):
+ Phuong trinh phén @ng trung hgp: nCH,=CH, — ( -CH,-CH>-),
+ PE dudc tdng hop bing hai phuong phap sau:

- Trung hop gbc (xic tic 1a chdt tao ra goc tw do) & nhiét d6 ¢d 100 — 130°C,
polimer thu dudc c6 khdi lugng phan tif trung binh tir 1000 —2000 dvc, thudc
loai polimer tinh thé, c6 nhiét dd néng chdy thap.

- Trung hgp 1on véi hé xuc tac 1a TiCl4+Al(CHj3)3 thu duge polimer ¢6 tinh ning
co 1y 6t hon.
+ Tinh tan: G nhiét do phong né khong tan trong bat ky dung moi nao nhung &
nhiét do trén 700C né tan dugc trong tetracloruacarbon, toluen, xylen, ...
+ N6 tro v6i moi trudng héa hoc, c6 kha ning chéng 4m cao, cich dién tot.
+ Ung dung: lam vat liéu cdch dién, chdt bio quén chdng @n mon héa hoc, bao
2061, lam sgi, ...
+ Nhugc diém: nhiét do néng chdy thap nén khong chiu nhiét, kh3 niing chong biic
xa nhA't 12 bic xa tif ngoai rdt kém nén rat dé bi ldo hda theo thdi gian (mach dé bi
dit ra dudi tdc dung cla dnh sdng).
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b. Polivinylclorua (PVC):
+ Phuong trinh phdn Gng triing hgp:
nCHy=CH ——> —CHZ—,CH}E
Cl Cl
+ PVC dugc téng hop bing phuong phép tring hgp gdc, né thudc loai polimer vo

dinh hinh, c6 Tg = 800C (Tg 1 nhiét 6 ma tai d6 hé chuyén tir trang thdi rin sang
trang thdi co gian) .

+ Tinh tan: PVC 12 polimer phin cuc nén né tan tot trong mot s& dung modi phin
cuc nhu cloroform, ... nhung toc dd tan cham.

+ Tinh niing: d6 bén cd hoc thap hon PE nhung dan hdi hon.

+ Ung dung: 1am mang citng, kéo sgi, vai di mua, 6ng din nudc, ban chdi, ...
c. Polipropylen (PP):

+ Phuong trinh phan @ng trung hgp:

0 CHy=CH ——> —ECHQ—$H}H
CH; CH;
+ PP dugc tdng hgp bing phuong phdp tring hgp ion véi hé xic tdc
TiCI3+(C2H5)3Al & 4p sudt 1 3atm; PP nhian dudc 1a polimer tinh thé, c6 ciu
tao 1ap thé diéu hoa, c6 nhiét d6 néng chdy trung binh 13 180 1820C, c6 kha
ning chéng 4m cao, cé tinh dinh huéng nén c6 kha ning tao mang ding lam son
céch dién, kéo sdi, lam 6ng din, binh ic qui, ...

C6 nhiéu wu diém hon PE nhung gid thanh cao hon PE nén it dudc st dung hon
PE (chi stt dung khi can thiét).

d. Polistyren:

+ Phuong trinh phan @ng triing hgp:

n CH,=CH —> (CH2FH)n

+ Polistryren dudc tong hop bing phudng phdp tring hop goc; né thudc loai
polimer vo dinh hinh, c6 Tg la 800C.

+ Tan dugc trong dung moi hitu co khong phan cuc, nhit 12 dung mdi c¢6 vong
thom nhu benzen, xylen, ... ngay G nhiét do thuong.

+ Mach ciing, gion, c6 tinh cdch dién, cidch nhiét t5t, @6 bén nhiét va co yéu.

+ Cong dung: ding 1am bao bi cho cdc may mdc, linh kién dién tit, lam cdc thi€t bi
chiu lanh, lam vat cach am, ...
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e. Polimetylmetacrylat(con goi la thiiy tinh hitu co):

+ Phuong trinh phdn Gng triing hgp:

g g
nCH=C  ——> %CHz—g—)n
COOCH; COOCH;

+ Polimetylmetacrylat dugc tdng hop bing phuong phap tring hdp gdc; né thudc
loai polimer v dinh hinh, c6 Tg la 980C.

+ N6 tan dugc trong dung mdi hitu cd phan cuc.

+ N6 trong nhu thiiy tinh, @6 bén cd hoc tuong tu nhu kim loai, bén véi moi trudng
khi quyén dudc diing 1am kinh 6t6, may bay, dudc diing 1am son nudc, ...
f. Polivinylacetat (PVA):

+ Phuong trinh phdn @ng triing hgp:
n CH,=CH —_— > -%CHQ-?H—)II
OOCCHj3 OOCCH;
+ PVA dugc tdng hop bing phuong phap triing hop goc.

+ N6 tan dudc trong dung mdi hitu co phan cuc, c6 thé tao mang nén c6 thé ding
lam son va keo déan, c6 thé kéo sdi, ... Loai nguyén thiy it dugc ding, thudng
dung & dang bi€n tinh la:

(—cH,—cH—CHy-ch—) MNOR oy cn—cH,-cH— )
I I 1 -nCH;COONa I I n

OOCCH; OOCCH; OOCCH; OH

Polivinylacetat di dugc bi€n tinh c¢6 tinh bim dinh cao nén dugc dung lam keo
ddn. Pay 12 mot loai keo ddn rat dic trung d€ dan da, dan kimloai, ...

g. Poliacrilnitril:
+ Phuong trinh phén @ng tring hgp:

nCH2=(|jH - > —6CH2—$H5H
CN CN

+ N6 dudc tdng hop bing phuong phép tring hdp goc; né thudc loai polimer tinh
thé, c6 nhiét 46 néng chdy trung binh 13 2000C; né tan dugc trong dung mdi hitu
cd phan cuc G nhiét d6 cao.

+ Ung dung: kéo sdi va ddng tring hdp vdi 1,3-butadien d€ 1am cao su téng hgp.
h. Teflon:
+ Phuong trinh phan @ng trung hop:

nCF,=CF, — (-CF,-CF;-),
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+ N6 dugc tdng hdp bing phuong phip tring hgp gdc; né thudc loai polimer tinh
thé, c¢6 nhiét dd néng chdy trung binh 13 3400C; n6 khong tan trong bat ky dung
mdi nao; nd chiu lanh, chiu nhiét t&t ( -800C —3000C), c6 d6 bén cd hoc cao, chiu
dugc nhitng va cham manh, rat ciing, citng hon ¢4 kim loai.

+ D0 bén héa hoc: né rat tro, véi moi trudng cé tinh oxi héa manh né van tro, bén
hon cd vang va thdy tinh.

Véi nhitng vu diém néu trén, teflon dugc goi 1 niém ty hio cla polimer.
+ Nhudc diém duy nhat ciia teflon 1a c6 @6 bén phéng xa y&u, nhat 1a céc tia o, B,
v. Khi bi tdc dong clia tia phéng xa thi mach cla teflon bi dit ra, d€ bi 1do héa.
+ Ung dung: ding d€ 1lam vt liéu qui, ding dé ch€ tao cic chi ti€t dic biét trong
m4y méc , nhit 13 trong k§ nghé hang khong.
2. Cdc nhwa triung ngung:
a. Nhua phenolformaldehit:

+ Phuong trinh phdn @ng trung ngung tao thanh nhuwa phenolformaldehit mach
thing (nhua novolic):

OH

} CH,
o HQ </ >
n

+ N&u 1ay ty 1& 1:2 vé s6 mol clia phenol va formaldehit va xic tdc acid thi ta s&
thu dugc polimer mach thing (nhua novdlic) cé dic di€ém dé néng chdy, dé hoa
tan, nhat 1a trong formaldehit.

+ Né&u 14y ty 1& vé s& mol ciia phenol va formaldehit 13 nhd hon 1:2 va véi xiic tic
12 ki€m thi sé& thu dugc nhya c6 cAu triic mang IuSi khong gian (nhua rezolic) nhu

sau:
OH OH
--CHy CH,
CH,
OH
CHy.
TN h
CH; CH3
OH

GHa
1
1

Thudng nhua ndvolic khong bén dé chuyén sang nhua rezolic.

+ Tinh chat: bén v6i moi trudng vi sinh; khi bi phan hily ¢6 tinh bim dinh cao véi
kim loai, g8, da, thiy tinh. Nhudc di€m: don nén han ché trong viéc st dung.
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+ Ung dung:
- Dung lam keo dan.
- Dya vao tinh doc d€ chong mot s6 mdi mot.
- Diing d€ sdn xud't cdc loai chat déo 16p, vi du: cho gidy, vdi tAim nhua bakelit
(tén chung ciia hai loai nhya trén) roi ép thanh tAm. Nhitng tim nay c6 do bén
c6 hoc cao, c6 khd ning cdch nhiét tot.
- Dung lam c6t ép.
- Dung Iam nguyén li€u cho mitc but bi.
b. Nhua ureaformaldehit:
+ Phuong trinh phan @ing tao ra monome ti urea va formaldehit:
JMN—C—NH—CH,OH
H N —C—NH, HEHO O monometylolurea

] HOCH;-HN—C—MNH-—-CH40OH
o dimetylolurea

+ Ngung tu tryc ti€p giita urea va formaldehit véi xic tdc acid, ta thu dugc nhua
ureaformaldehit .

Phén ting tao ra nhya mach thing nhu sau:

nHzN—(lI—NHz + nCH,0 —> H{—NH—(”I—NH—CHZQI;OH + (-1)H,0
o)

Né&u du CH,O thi cho ra polimer mach khong gian nhu sau:

: H
"HyOH : LOH ¢HLO
—i’— C r_u—ﬁq—c:]h— ﬁ—co—l?:i CH—N—CO—N—"""

CHy
CH;
‘Hy L . -
e = N—CO—N—CH; —N—CO— N —CHy— N—CO—}-
| | CH.OH CH,OH

+ Nhura ureaformaldehit ¢6 cdu triic mang 1ugi khdng gian c6 nhiét d6 néng chdy
rit cao, nhung kh3 niing hoa tan kém, khong mau. N6 dé dang cho viéc nhudm
mau nén dugc ding 1am cdc dd vat cin trang tri. Nhua ureaformaldehit c6 tinh
bam dinh cao nén dugc dung lam keo ddn g, sdn xuat 16p chit déo, Iam c6t ép.

3. To soi hoa hoc:

Nguoi ta diéu ché'to soi héa hoc (to sgi nhdn tao va to sgi tong hop) nhu sau:
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a. To sgi tong hop:

Thudng dudc di€éu ché nhd phuong phdp tring hdp hodc tring ngung cic
monomer. Polimer ding lam to sdi loai nay thudng la poliamid, poliester va
poliacrilnitril.

Sau day ta s& xét hai loai td sgi tdng hop 12 poliamid va poliester:

+ Poliamid: ngudi ta thudng tong hdp poliamid biing phdn Gng tring ngung gitta
acid dicarboxylic va hgp chat diamin.

Vi du aHNACH)e—NH, +BHOOC—CH)—COOH = —
i
}l—[—HHu{CH-zk—M-!—E—(Cth-@ —OH = (2n-1)H0

Td nilon-6,6 ( di€m néng chdy la 255°C )
+ Poliester: nguoi ta thuong téng hop poliester bdng phdn iing gita ankandiol va

acid dicarboxylic.

Vidum HO—{CHy)y—0OH +01HOOC — C Hy—COOH N
H—{——U—fﬂﬂz}z — D—E— CE,H..—H—L—OH e (2= 1 HLO

Poliester (diém nong chdy la 220°C —222°C)

+ Hai loai polimer trén thudc loai polimer tinh thé, hau nhu khong tan trong dung
mdi hitu ca.
+ So sdnh hai loai polimer trén thi poliester c6 nhiéu vu di€ém hon nén chiing dugc
diing 1am len t&ng hdp.
b. To soi nhdn tao:

Bién tinh mét s6 polimer thién nhién ta cé thé thu duogc to sgi nhén tao, vi du: to
visco tit xenluloz, ...

4. Cao su tong hop:

a. Cao su butadien:

+ N6 dugc tdng hgp bing phuong phap tring hgp khdi butadien véi viéc dung xic
tdc natri (phuong phiap Lébédép dugc cao su buna). Hién nay, ngudi ta diéu ché
cao su butadien biing phuong phdp trung hdp gdc nhii twong vdi viéc diing chat
khoi mao peoxit, diazo hay tring hop & nhiét do thap vé6i su c6 mit clia BFs.

Phan @ng tring hop c6 thé trung hdp 1,4 va 1,2. Tuy theo diéu kién phdn tng ma
polimer thu dudc loai nao chi€m uu thé€ hon.

+ Cao su butadien dugc dung lam sim 18p 6td, xe mdy, ..., gidy va cdc mit hing
cao su khdc, ngoai ra con dudc duing d€ san xuat nhya ebonit.

+ Copolimer ctia butadien vdi styren va acrilnitril 13 nhitng loai cao su tdng hop
thong dung nha't.
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- Khi dua thém styren vao phin ti polibutadien thi Iam cho tinh chi't clia cao su
tdng hgp phan nao gidng véi cao su thién nhién nhung do truong trong cic dau
khodng va dd thAm nudc thap hon nhi€u so vdi cao su thién nhién. N6 bi ldo
héa rit chAm va tinh dan hodi con giit dugc & nhiét @6 thap. Nhugc diém clia né
12 kh6 u6n gap va khong dan dudc.

- Khi dua thém acrilnitril vao phin t& polibutadien thi khd nidng truong cua cao
su trong ddu m& va cdc sdn phdm ddu mé gidm di mot ciach dang ké. Cao su
butadien -acrilnitril dugc sit dung d€ sdn xuit ra cdc san phadm chiu xing dau va
diing 1am bao phi chdng in mon trong cdng nghiép héa hoc.

b. Cao su isopren:

+ N6 dudc tdng hgp biing cach tring hgp nhii twong isopren khi c6 mit clia chat
khoi mao 1a cdc peoxyt hodc hgp chat diazo.

+ V& tinh chdt cao su isopren tdng hop nhu trén khdc hin vdi cao su thién nhién.
N6 khong két tinh duge du 13 1am lanh hay kéo cing va chi s& co 1y thdp. Diéu
nay dugc giai thich biing ciu tric khong diéu hoa cia mach phin tif polimer.

Qua nghién citu, ngudi ta thdy ring cdc mit xich co sd trong cao su isopren tong
hop két hgp véi nhau theo kiéu trans -1,4, cis-1,2 va cis —1,4 nhu & H.XIL.1.

+ Gan day, ngudi ta dd tdng hdp dudc cao su cis -1,4-poliisopren di€u hoa 1ap thé
c6 khdi lugng phin tif 1én d&n 2 triéu dvc, vé ciu tric va tinh chit rat giong cao su
thi€n nhién.

+ Copolimer ctia isopren va isobutylen dugc goi l1a cao su butyl, c6 mot tim quan
trong to 16n trong k§ thuit. N6 tan dugc trong hydrocarbon mach thing. P thim
khi clia cao su butyl nhd hon cao su thién nhién tir 10—20 1an; vi vay, cao su butyl
dugc diing sdn xud't cdc loai thanh phaAm khéng thAm khi.

L

;..Fﬂl'Ba- 1 4 ‘:.:ii' 1:.--{l 218 = 1.4
H.XII.1
5. Cdc polimer thién nhién:
a. Xenluloz:
CHzOH
nhém -OH, tos la [CHO.(0OH )], hay H . o
oH H e
. : H

H OH

+ Cong thitc phan tf cda xenluloz 1a (C¢H;0Os),. Trong mot mit xich ctia né c6 3
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+ Mu6n chuyén xenluloz thanh sgi nhin tao thi phai hoa tan xenluloz vao kiém
vGi su ¢6 mit cia CS,, phdn Gng xdy ra nhu sau:

L

FH, OH
1 _BHO
™ PH N, " NeDH o5 —— b “,
. 1 HoO
. Y
H ! H
(1)

Giai doan nay nhim muc dich ding NaOH d€& cit ngin mach lai d€ cho mach
mém mai hon va dé thAm u6t hon.

Sau d6, ngudi ta két tia dung dich thu dugc bing H,SO4 theo so do sau:

#

u:'_|:|,"f L n, oo
+ UdoHpan, -t g
(1} —— ™ S
= 0, e, 80, L ™, LY
hl H --
i

T vlzco

+ P& ting tinh ning st dung, ngudi ta con bi€n tinh xenluloz bing cdch cho
xenluloz tac dung v4i acid acetic hodc acid nitric dé€ tao ra cdc acetatxenluloz va
nitratxenluloz.

Vi dl_lI[C6H702(OH)3]n + HCH3COOH —> [C6H702(OH)QOOCCH3]H + nH,0.
(monoacetatxenluloz)

C6 thé th€ 1, 2 hodc ci 3 nhém -OH trong 1 mit xich biing 1, 2 hodc 3 gdc acetat
hoic gdc nitrat dé€ tao ra cdc sin phﬁm mono, di hodc tri acetat hoic
nitratxenluloz.

Acetatxenluloz 12 mdt loai sgi c6 dd bén co 1y cao, trong sudt, dude dung lam
chi't déo. Nitrat xenluloz 13 mot chit n6 cé sitc cong phd 16n nén duge diing 1am
chi't nd; n6 con dugc ding 1am phim, son béng c6 dd bén dnh sdng tot.

b. Cao su thién nhién:
+ D6 1a cao su isopren, c6 ciu tao nhu sau:

CHy,  H CHs  H
Cc=C Cc=C
---CHy/ CHpyCH;  CHp-- . . ok
, €6 cau tao 1ap thé diéu hoa dang cis -1,4.
+ Khéi lugng phan ti trung binh clia cao su thién nhién tir 100.000— 500.000 dvc.
Gi4 tri cia khdi lugng phin t trung binh phu thudc vao ciy trong.
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+ Tinh chdt co ly: hién nay, chua c6 1 loai cao su tong hgp nio cé thé so sanh
dugc v6i cao su thién nhién vi né chiu dugc dd mai mon tdt, cé tinh dan hoi cao,
c6 khad ning bam dinh cao. Qu4 trinh Ivu héa cao su xdy ra dé dang, ty trong thap,
tuong d6i bén v6i moi trudng va gia thanh khong cao 13m.

+ Ngoai cao su nguyén chit, con cé céc loai cao su bién tinh sau:
- Cao su clorohéa: ( -C1oH;Cly-)n, dudc diéu ché tir cao su thién nhién.

Ung dung: trong cdc loai cao su bié€n tinh, cao su cloro héa chi€ém mdt vi tri quan
trong. Cong dung 16n nhat clia n6 13 d€ sdn xud't ra mot loai son chiu dudc nudc
bién, khong thay thé€ dugc. Ngoai ra, né con duge ding lam d6 gid da, muc in, vat
liéu cdch dién, chiu dugc mt héa cha't.

- Cao su hydroclorohéa: (-CSHICI-)n, dugc tdng hgp tir cao su thién nhién bing

cich cho cao su thién nhién tdc dung véi HCI khan trong hé dung mdi gom
C6H6 va CHCI3 G 100C.

Tinh nidng: 1a loai cao su chiu dugc moi trudng acid cao, c¢é kha ning dan
hdi tuong ddi ot trong khodng nhiét do tir 80 d&€n 100°C, cao su hidroclorohéa
trd nén mém c6 kha ning tao mang méng, cé thé thay thé PE. Ngoii ra, né con
dudc st dung 1am vat liéu cdach dién.

- Cao su d6ng vong: 1a san phdm cla sy vong héa cao su thién nhién, ci hai
mait xich isopren tao thAinh mdt vong (xem H.XIL.2).

3
mj: =L Gl — Cllg

el

—7 o, CHrCH—
Cac oo 34ng ving
Lirang | vong s& conlai | oM a8
HXIL.2
Tinh ning: né bén v6i mdi trudng héa chat, cé kha ning tao mang mdng rat tot,
c6 tinh dan hoi cao, thudng dugc dung dé bao boc cdc vat liéu sic canh va si
dung rong rdi lam keo ddn kim loai do c6 d6 bam dinh rit cao.

- Cao su epoxi: né dugc tdng hdp biing cich oxi héa ndi ddi clia cao su thién
nhién bing oxi khong khi, phdn ¢ng d6 nhu sau:

|'r_-.H : | 3

- —CH;=C = CH-CH,—- 100y —= "—-r:HE—c\?H—cnl_._

Tinh ning: ¢6 kha ning bim dinh cao nén dugc dung 1am keo din, nhya ddn va
chat déo hoa.
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- Cao su bién tinh bing cdch dong triing hgp vdi cédc loai khéc, vi du CH, = CH —
CN,

CH, = C(CH3)COOCHj3, CHo= CH - CgHs, ... d€ 1am thay d6i nhitng tinh chat clia cao
su.
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CHUONG XIII. T6NG HOP POLIMER BKNG PHAN UNG TRUNG
HOP.
I. Mot so khai niém:
1. Dinh nghia phdn ving trung hop:

La qud trinh nhiéu phin ti nhd k&t hdp v6i nhau d€ tao thanh nhitng phan ti¥ 16n
hon va khong c6 sy tich cic sin pham phu.

Vi dy: 5 CHp=CH —— —FCHQ—(J:H%
Cl Cl
2. Phan loai phdn ing triung hop:
Tiry thudc vao cdu tao ciia monomer va tdc nhdn khoi mao cho phdn ving tring
hop ma ta cé thé cé cdc loai phdn iing triing hop khdc nhau sau day:

+ Né&u c6 phan tif A-B c6 kha ning phin li ddng li nhu sau: A-B — A® +B*, mdi
phin tif chita le tu do, thi ta ¢6 phdn ng tring hgp goc.

+ N&u ¢6 phan tir A-B phan li di li nhu sau: A-B—>A"+ B’ thi ta ¢6 phdn Gng tring
hgp ion.

- Néu A" hoat dong hon B thi ta ¢6 phan tng tring hgp cation.
- Ngudc lai, né€u B” hoat dong hon A" thi ta ¢6 phdn tng tring hdp anion.
3. Pdc diém chung ciia cdc monomer tham gia phdn ving tring hop la:
Trong phin tif clia chiing phdi c6 lién k&t boi hoic lién k&t mach vong khdng bén.
II. Téng hgp polimer bing phucong phép triung hep goc:
1. Géc tu do:
Muén c6 phén ng tring hop gbc phai cé gdc tu do.
a. Binh nghia géc tu do:

La nguyén t& hay nhém nguyén t& chita le khong cé cip (e doc than) & qui dao
ngoai ciing cia minh.

b. Cdc phuong phdp tao ra goc tu do:

+ Goc ty do dudc tao thanh do sy phan li ddng li clia cdc hop chit chita cdc lién
ké&t khong bén nhu -O-O-, -O-8S, ...
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ooty
LT EH I cH
NaxS,0p — w805 ~aMa’ T L I v
s it 1 amicm HC--?--":‘J—I—E}. -—F—-?ﬂ:—l:_. +Ng
i 14 2% ty do H, O CHy

+ Goc tu do dugc hinh thanh 12 do tdc dung cia 4nh sdng (khoi mao quang héa).
Vi du: C¢Hs-CH=CH, —*— C¢Hs*+CH,=CH"
+ Duing tia ¢6 tan sd cao (a, B, v, ... (tia phéng xa)).
Vidu: CCl, —®5CClI; +CI".
+ Dung cdc chat oxihda-khit .
Vidu: Fe* +H,0, - HO™ + HO® + Fe* .
c. Tinh chdt cia goc tu do:
Vidu: CH:
+ C6 khé ning k&t hgp: 2CH; — CsHyo.
+ C6 kha nang phan li: 2C,H; - C;Hg + CoHa.

+ C6 kha niang chuyén mach: CH; + S— C,HsS", trong d6 S 1a phan t& khac.
2. Nhiét déng hoc ciia phan iing tring hop goc:
Nhu ta da bi€t trong nhiét dong héa hoc, mudn 1 phdn tng héa hoc xdy ra thi
AG = AH -TAS < 0.

+ Né&u AH >0, AS < 0 thi AG >0, tic 1a phdn tng khong xdy ra & bat ki nhiét do
nao (G, > Gy, xem H.XIIL1).

+ Né&u AH< 0, AS >0 thi AG< 0, tic 1a phdn ¢ng xdy ra & moi nhiét do (xem
H.XIIL.2).

+ Né&u AH >0 (phdn ¢ng thu nhiét), AS >0 thi muén AG< 0 thi TAS >AH =>T >
AH

AS | ¢6 nghia 12 phan ¢ng phai dudc ti€n hanh & nhiét do cao (T >Tth) va & nhiét
d6 cang cao thi cang thuén Igi vi phan dng thu nhiét (xem H.XIIIL.3).

+ N€u AH< 0 (phdn ¢ng tda nhiét), AS< 0 thi mudn phdn ¢ng xdy ra thi AH<TAS
AH

=>T< AS | tifc 12 phan ¢ng x4y ra & nhiét do thdp (T<Ty, xem H.XIIL4).
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3
M__ 1 =
a0 T adeg T Tth T
H¥TIL1 H.3OI HXIIIS H. X1 4

3. Co ché va dong hoc ciia phdn itng triing hop goc:

Phdn itng trung hop néi chung va phdn ting tring goc ndi riéng la phdn ing ddy
chuyén xdy ra theo 3 giai doan: giai doan khoi mao, giai doan phdt trién mach va
giai doan ngdt mach.

Sau ddy la co ché va dong hoc ciia cdc giai doan dé ciia phdn vng tring hop
goc:
a. Giai doan khoi mao:

R-R(xtic tdic) —= > 2R* (chim, quyé&t dinh)

R* +M — 2R/ (nhanh)

vi = ki . £.C (XIII-1), trong d6: f biing ty sd giita ndng do gdc ty do tham gia
phdn ttng v6i M va tong ndng dd gdc tu do sinh ra va f c6 gid tri tir 0,3 dén 1, dudc
xdc dinh biing thyc nghiém khi phan tich s6 manh cta goc tu do trong polimer, C
12 ndng dd clia xic tc (chdt khoi mao).

Vi du: xét phdn rng tring hgp styren, khdi mao bing peoxitbenzoyl, ta c6:

CsHsCO0-00CCeHs —— < 2C.H.CO0"

C;H,COO" + CHy=CH —y CoHSCOO-CH,-CH
CeHs CeHs
b. Giai doan phdt trién mach:
Bao gdm hang loat cdc buc cong monomer vio trung tim phan ng nhu sau:
RI + M 5 R;
R, + M —55 R}

Ri,+M 5 R’

Sau mdi budc déu tao ra 1 gdc tu do mSi c6 khd ning phidn Gng nhu gdc cii
nhung 16n hon g&c cii 1 nhém monomer.
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Vi du CHC00 —CHy—fHs 7 CH1=r,I:1-1 K2 ¢ Hco0 -%GH,-—-—FH)}-CH,—T:I-L

CgHy CHs Ly CyHs
Ciﬂicm.ECW_FH};cn,—?}h + CH?;‘T‘H _h}.... ciﬁgut?ﬂ-%ﬂﬁ,—ﬂﬁj;ﬂi z—!l‘li
; TeHs Hs EE,H:I gy Crly

CgFsC00 ﬂ[—cm—cﬂ}- C:Fh—cr.H' + (:H:-ci:H K enco0 {—c}h—cui:_iuz—-?u-
CH, CeHs

Néu gia thi€t ring sau mot thdi gian phan g v, khong ddi, tic 1a khong phu
thudc vao do dai cda gdc ty do tao thanh, thi khi d6 Ry =R;=R;=..=R'=R" va ta
¢6: vy=ky. R*.M (XIII-2).

c. Giai doan ngdt mach:

C6 thé x4y ra theo 2 cd ch€ sau day:

+ Ngdt mach bdt can d6i: R? +R” % y R +R,

Vi o Re mf—'l-[,—fl{*+“..:_“f=_‘|'-““—" ';.rm-qi * R o —(H:

Cafly

E =2 —5 kcal/mol .

+Ngit mach tdi k€t hgp: R? +R: —= 5 R,-R,,

VA Rt =yl 1 Ry Oy — e B, OV Gl i
il
Colls G, Gy Gt

E =0 — 4 kcal/mol .
C4 hai trudng hop déu c6: vy = kye. R™ (XIII-3).

Nhu vdy, 2 phdn iing trén déu la phdn iing bdc 2, cé su tham gia ciia 2 goc; E
ciia 2 kiéu ngdt mach trén khdc nhau rdt it nén trong thicc té xdy ra dong thoi theo
cd 2 kiéu.

Nhiém vu ciia ta bay gio la xdc dinh téc dé phdn iing (vpu). Mudn vy, ta phdi
xét phdn 1ing & trang thdi ditng ng véi néong dé ciia chdt trung gian khong doi ,
titc la ¢é bao nhiéu goc ty do dugc hinh thanh nho phdn itng khoi mao thi ciing cé
bdy nhiéu géc ty do bi mdt di do phdn ting ngdt mach, ticc la vk = vng va khi do
vpu = vp =kp.M. R" (XIII-4). Nguoi ta tim R” qua biéu thitc sau:

Vng = Vi hay ky.f.C =ky R? =>R° :{k‘;f'cj

ng
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f.k
=> Vpll'=kp( ™ k

1/2
) M.C"* = KM.C" (X111-5).

ng
Biéu thitc (XI11-5) thuong chi dp dung cho truong hop do chuyén héa thdp.

Nhén xét: Téc dé phdn ving phu thuéc bdc nhdt vao néng do monomer, bic 1/2
nong dé chdt khoi mao va phu thudc vao nhiét do qua K, trong da sé cdc truong
hop nhiét dé ting thi téc do phdn ing tdng.

4. Pé tring hop (P ):

+ Dinh nghia: 12 s6 nhém monomer trung binh c6 trong mot mach polimer.

2 N N \ 2, Y N N A . v
+ Bi€u thic tinh P: P = — (XIII-6), & trang thdi dung thi vpe=vi nén P =,
Vg Vi
— k M M
Ta cé: P= P =K' (X1III-7).

(kk k f)l/2 'C1/2 C1/2
Kopg

+ Nhin xét: Pé trung hop ty 1é thudn vdi nong do monomer, titcc la khi nong do
monomer tdng thi khoi luong phdn tit ciia polimer ting, dé trung hop ty 1é nghich
véi C2, nite 1o do trung hop gidm khi ting néng do chdt khoi mao, trong khi dé téc
do phdn iing lai tang. Do vdy, mudén cho phdn ting xdy ra vdi téc do 16n va cé do
trung hop 16n thi phdi chon diéu kién t67 wu vé nong dé chdt khoi mao. Trong da sé
cdc truong hop nguoi ta chon C/M <1/1000, c6 vdy mdi ddm bdo yéu cdu trén.

+ D4 thi bi€u dién sy phu thudc clia tdc d6 phdn tng va dd tring hop vao ndng do
monomer va nong do xiic tic dugc chi ra trén H.XIILS va H.XIIL6.

E[v w)‘ E':"’ w)‘

sl

Yo
- =

HIIIIS M HXIIL6& T

+ Anh hudng cta nhiét do: trir phuong phap khoi mao quang hda va tia phong xa,
con lai cdc phuong phdp khdi mao khac khi nhiét do ting thi do tring hgp giam,
lam cho khdi lugng phan tif ca polimer bi gidm mic du tdc dd phdn tng ting. Do
vay, ta cAn phai chon diéu kién t8i uu cho phan ng vé nhiét dd.
5. Chdt lam chuyén mach, chdt lam chdm va chdt itc ché':

Trong nhiéu trudng hgp, ngoai 3 giai doan chinh § trén clia phdn tng triing hgp
la giai doan khdi mao, phat trién mach va ngit mach, con c6 giai doan chuyén
mach.

Né6i chung, qud trinh chuyén mach chi c6 4nh hudng d&€n khdi lugng phan ti
ctia polimer.
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Xét phan tng trung hgp, trong dé trung tim phan Gng la Ry va c6 chat AX (c6

21N A - - . A R 2 2 2 - N
thé 12 dung mdi hodc monomer hodc polimer, ...), n€u " c6 du kha ndng lam

dit lién k&t A-X thi ching ta nhin dugc mdt gdc mdi theo phdn tng nhu sau: Ro 4
A-X = Rn-X + A" (phin tng chuyén mach).

Tuy theo tinh chdt ciia géc A° mdi sinh ra ma nguoi ta chia chdt A-X thanh mot
trong nhitng loai chdt sau:

+ Cha't chuyén mach thong thudng (con goi 1a chi't diéu chinh) nhu CCly, C,H,Cly,
..., cdc mercaptan nhu amylmercaptan, tert-butylmercaptan, ...

+ Chat lam chat chAm: 1am cho phdn ng bi cham lai-d6 1a trudng hgp goc A* kém
hoat ddng hon R;.

+ Chat ¢ ché: 1am cho phdn tng bi ngitng hoan toan-dé 1a trudng hdp gdc A°
khong hoat dong.

Chdt vic ché déng mét vai tro rdt quan trong trong thuc té, thuong diing dé bdo
qudn monomer, chéng ldo héa polimer, ...

Vi du: do 4nh hudng cla 4nh sdng, oxi khong khi c6 kha ning khué&ch tdn vao
mach polimer tao ra cdc peoxit lam sinh ra g6c ty do va vi vay, lam cidt mach
polimer. B6 1a nguyén nhidn lam cho dép nhya, vai di mua, ... ciing va gion sau
mdt thdi gian st dung (su 1do héa). Do vay, cong nghiép chdng 1ao héa dang phat
tri€n rat manh.

6. Péng tring hop goc:
+ LA phdn tng tring hop goc giita cdc monomer khdc nhau, sin phdm cda qua
trinh triing hop 1a copolimer hay polimer dong triing hop.
+Vi du: cao su tdng hdp c6 tinh chiu xing diu rdt kém, con polivinylcianua
(poliacrylnitril) rat trd v6i mdi trudng xing dau; vi vdy, néu ta tié€n hanh dong
trung hgp butadien vGi acrylnitril thi ta s€ nhan dugc nhitng copolimer ¢6 kha ning
chiu xing dau rat tot.
+ Khi ta ti€n hanh ddng tring hdp 2 monomer M;va M, thi ta thu dudc copolimer
clia M; vd M,. N&u thay ddi thanh phan clia M; va M, trong hdn hgp phdn ng thi
ta s& nhan dudc hang loat copolimer cé nhitng tinh chat rit khic nhau.
+ Hién nay, copolimer dugc st dung rong rdi trong cong nghi€p. Bing phuong
phdp ddng tring hop, ngudi ta di ché tao ra nhitng vat liéu polimer c6 tinh ning
stt dung tuy theo ¥ mudn clia con ngudi.

I11. Tong hgp polimer biing phuong phap trung hgp cation:

1. Chdt xiic tdc:

C6 thé diing mdt s6 chat xtic tdc chii y&u sau day:
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a. Xic tdc acid Areniuyt (chita proton):

Vi du nhu H,SO4, HCIQy, ... chiing d& khdi mao cho phan ttng tring hdp cation.

=]
W duHS0, o CI—I2=':|:I—I —» CH;—CH | I—IS& { trong dd X 14 nhém dive )
X

Vi di€u kién 1a cdc anion cia acid phdi kém hoat dong, tirc 1a dd 4i nhan khong
cao; do viy, cdc acid halogenhidric it khi dugc dung lam xdc tdc cho phan tng
truing hgp cation.

Trén thic t&, acid Areniuyt khong duoc ding nhiéu vi polimer thu dugc cé khoi
luong phan tir khong cao (chi ¢ vai nghin dvc).
b. Xiic tdc acid Liuyt:

LA nhitng chit c6 khd ning nhin cip e nhu cic mudi halogenua ciia bo, nhom,
thi€c, titan, ...

Qua thyc t€, ngudi ta thdy ring mudn cho phdn ng tring hdp cation xay ra thi
ngoai xic tdc acid Liuyt con phdi diing thém chi't ddng xic tdc baz Liuyt, vi du
nhu amoniac, nuéc, rugu, ... d€ khi tham gia phdn ng khoi mao thi chd't ddng xic
tdc tuong tdc v4i chat xic téc.

Vi du: A1C13 + C2H5OH UJ H+[A1C13C2H50]_ UJ H+ + [A1C13C2H50]_

acid Liuyt baz Liuyt  cdpion ion

Tuy theo moi trudng phin ing ma cdc phiic trén c6 thé ton tai & dang cip ion

hay ion. M6i trudng cang phan cyc thi cAn bing chuyén dich sang dang ion cang 16n.
c. Mot s6 chdt xiic tdac khdc:
+ Khi cho acid Liuyt tuong tdc vdi cac ankylhalogenua thi cic san phim thu dugc
cling ¢6 kha niang khdi mao cho phan ¢ng truing hgp cation.

Vidu: R-Cl + TiCl; [ R*[TiCly]

+ (C6H5)3C—C1 ] (C6H5)3C+ + CI'

+2L 0T +1;

2. Co ché va dong hoc ciia phdn ving tring hop cation:

Phén tng triing hop cation néi riéng va ion néi chung c¢é nhiéu yé&u t6 4nh hudng
dén téc dd phan tng. Do vay, chiing ta khé c6 thé dua ra 1 so d6 phan tng vé co
ché cling nhu dong hoc that chinh xdc. Mdi khi viét phdn ttng phdi néu rd cic diéu
kién x4y ra, b3i vi & nhitng diéu kién khdc nhau thi cd ché va dong hoc clia phdn
ng ciing khac nhau. Trong trudng hdp don gidn nhit, phdn @ng tring hgp cation
bao gém 3 giai doan nhu nhitng phdn tng tring hgp khdc- dé 12 giai doan khoi
mao, phat trién mach vi ngit mach.

Vi du: xét phdn @ng truing hgp day vinyl c¢6 cong thitc chung 1a CH,=CH-X ( X
12 nhém diy e ) véi xic tac 1a SnCly/H,0, ta c6:
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SnCly + H,O [1H'[SnCI4OH]" (1 H" + [SnCI;OH] ( cham )
cdp ion ion

Xiic tiac c6 thé ton tai & dang cip ion hay ion; do vay, ching ta phai xét ci hai
trudng hgp sau:

+ Trudng hgp 1: phdan Gng xay ra trén cdp ion.

+ Trudng hgp 2: phdn ¢ng x4y ra trén ion.
a. Xét truong hop 1:

Phdn ¢ng x4y ra trén cdp ion.

i. Giai doan khoi mao: xic tic tdn cong vao monomer tao nén trung tim
phdn @ng la cation hitu cd (ion carboni hay carbocation) nhu sau:

H*[Srﬂhﬂlﬂ- + Ci‘j—'ﬁ!“ — = EH S:l:l,‘D]-]e ([ nhanh
X X
V=K LG, (e

ii. Giai doan phat tri€n mach: cip ion méi sinh ra phan ¥ng v6i monomer
tao nén mdt chudi phin ng phat trién mach.

H—-c:H:—FI?sw:hmﬁ cﬁl?ﬂ — i—[—(?l—lg—i;[I—CE{z—FH@ SnCLOH®
X X X

!;@cﬁrﬁl—); (:I{rglﬂ?nﬂl.{]}ﬁ- cﬂ?—i}xﬂ H—fcmi—iﬂ);:Hr}ErP SeCLOH®

amgrn) repecto cﬁsfu—-mﬁ?kgarpf sl
: b4 b4

v, =k, MR [ X9

oo o e < P LN R < 7z
iii. Giai doan ngat mach: c6 nhi¢u ki€u ngat mach khac nhau nhu sau:

+ Kiéu ngit mach ty dong: do mot tuong tdc ndo d6 1am cho cic ion duong va
am tach ra khdéi nhau thanh phan ti trung hoa va chit xidc tidc dudc tich ra.

H{CH—~H} CHECHSICLOHR—» 1.0 + m:l.,; H-fCHj—?H}r;CIl:CH‘—K
4 X X

+ Kiéu tach proton:

BcHcn) CHr {1 T5nCLOFR—w X + H'('CH:L"FH CH=CHSnCLOH
X X X

+ Kiéu chuyén mach:
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. . : &, . — ~ “Hy—H SoCLOH?
*ECHFE:E:H‘LCH:—EPS:EMUH LH;T{H (_EHI_:EH ) + H—rii;—y?smw

Né&u ngit mach theo kiéu th 1 va thd 2 (thudng x4y ra hon) thi vye=kge.R* (XIII-
10); con n€u ngit mach theo ki€u thit 3 thi vue=kge.R*.M (XIII-11).

Ta xdc dinh t6c do phdn Gng v6i gid thi€t 1a phdn ng § trang thadi dirng, tic 12 vy
= Vi hay ki.f.Cxe =Kpg. R va khi d6 vpe= v, = k,.M. R™, ta suy ra:

k, .k,.f

M.C,, = K.M.C, (XIII-12). Pay 1a phuong trinh dong hoc cla

Vpu =
ng
phdn ng tring hdp cation theo co ché& cip ion trong trudng hdp don gidn nhat.

Nhu vy, tdc d6 phin tng phu thudc vio nong dd monomer, ndng do chit xic

tac va nhiét do.

— Vv k

b0 tring hgp P=—>= k—PM(XIH-l?)). Nhu vay, do tring hdp phu thudc vao
Vng ng

ndng dd monomer va nhiét dd nhung khong phu thudc vao ndng dd chat xic tic.

b. Xét truong hop 2:
Phén ¢ng x4y ra trén ion.
i. Giai doan khoi mao:
SnCl, + HyO = H" + SnC1 0H "~ ( chdm )
l'?+ -L".H:—-tl‘_‘H — I‘['—Clig*lifl—? £ mheasih 1
x X

vy = ky f.C,, (KIII-14Y,

ii. Giai doan phat trién mach:

H—CHy— }f{ﬁ‘ + ch? S H_f%iﬁ_c%}?
EAR e A S S ad

}F{C&-ﬁﬁm—g g, CH;FEJ;—F ]-I—{-CH;-(Q—[};FH—,—I{‘HQ

v, = kp. M.R® (XIII-15).

iii. Giai doan ngit mach:
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=SnCl, - I_W_OH
eGP uo, *
L on prgenge

r - IE
Vg = Ky Oy R® (XIIL16),

7 , k,.k,.f _ K,
O trang thdi ditng, Vpy :Vp:k—.M =K.M (XIII-17) va P = T

ng ng xt

(XTII-18).

Nhu vy, téc do phdn itng phu thudc vao néng do monomer, nhiét dé nhung
khong phu thudc vao nong do chdt xiic tdc; con dé tring hop ty 1é thudn véi nong
do monomer, ty 1é nghich véi néng dé chdt xiic tdc va phy thudc vao nhiét do.

IV. Tong hgp polimer biing phuong phap trung hgp anion:

Trung tdm phdn ivng cia phdn ng trung hop anion la nhitng anion hitu co
(carbanion). Nhitng monomer c6 khd ndng tham gia phdn ving triung hop anion la cdc
monomer thudc day vinyl CH;=CH-Y vdi Y la nhém hiit e, thuong xudt hién & cdc hop
chdt cé lién két nhu sau: -N=N, C=0, nhitng hop chdt di vong, ...

1. Chdt xiic tdc:
+ Cdc amid cia kimloai kiém (MNH,).
Vi du: KNH,/NH; 16ng, KNH, (1 K*+ NH,
NH, sé& khoi mao cho phdn Wng tring hdp anion. Xuc tic loai amid cla
kimloai kiém thudng diing cho phan ng triing hop anion theo co ché ion.

+ Céc hgp chi't co kim clia cdc kim loai kiém, vi du: metylkali, butylkali, etylnatri,

Vi du: C2H5Na ] Na+ C2H5_
cdpion
Cip ion nay sé& khoi mao cho phén tng tring hop aniontheo cd ché cip ion.

+ Xiic tdc Xigle-Natta: 12 phitc hé ctia cdc hdp chat co kim nhém I, III v6i nhitng
clorua kimloai thudc nhém IV, VIII, trong d6 hé xic tic co kim ctia nhom va
clorua Titan dudc stt dung nhiéu nhat.

Vidu:

TiCl; + (CoHs)Al —— T N

Phic nay sé khdi mao cho phan @ng tring hgp anion.
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2. Co ché va dong hoc ciia phdn itng tring hop anion:

Tuy theo chat xiic tdc sit dung ma ta c6 céc loai phan ng tring hgp anion theo
co ché€ ion, cip ion hay phdi tri.

a. Phdn itng tring hop anion theo co ché ion:

Xét phan tng trung hgp day vinyl (CH,=CH-Y, trong d6 Y la nhém hit e) véi
xtc tdic NaNH; va dung moi 1a NH;.

i. Giai doan khoi mao:
NaNH, (trong NH3) [/Na*+ NH, ( nhanh)

Dung mdi NH; c6 kha ning sonvat héa rit manh , 1am cho NaNH, phin li ra ion
va ton tai & dang ion .

Kha niing phan li cia NaNH, dugc dic trung biing hiing s6 can bing K va
Ke [Na"][NH;]

, trong d6 NH sé khdi mao cho phdn &ng tring hop anion.
[NaNH, | g 2 p g g hgp

2 A =
MH; + CHF(':H —_— HJN—CHz"ifH (cham)
Y Y

K.[NaNH, |

M (XIII-19)
[Na®]

vic = ke[NH; .M =k, .

ii. Giai doan phat tri€n mach:
HzN—i?Hrﬂi:]-P + (“.H;%H —pﬂiﬁ—{[‘.ﬂz—ei'ﬂ)l—CHz—iﬂe
Y ' Y

HEN—E{:uz—iH;l—cm_iHE r CH%H —-}hw—(CHz—iH;j—a_:H,—j;IP

NACE-CH—CHr—CH® + CH{CH —» HNAC —CH—CHO
v, sk, MR (3III-20,

iii. Giai doan ngét mach: dugc thuc hién nhd sy tham gia cia cac carbanion
dai phan t& dang phat trién. Pic diém clia ching 13 cé tinh hoat dong rit cao
nhung lai twong d6i 6n dinh. Do d6, trong nhiéu trudng hdp phan ng c6 thé x3y
ra dén cuing khi khong con monomer nita néu nhu trong hé khdng cé tap chit c6
kha ning lam ngidt mach. K&t qua 1a ta nhian dudc polimer con chda cdc trung
tAm hoat dong, tifc 12 van con c6 khd ning khdi mao cho phdn @ng tring hdp
khac. Cdc polimer d6 goi la cdc polimer "s6ng".

Do d6, § giai doan ngdt mach, da s6 cdc trudng hgp khong xdy ra va khi d6 vy =
0 va vpy = vp =k, ML.R™ (XIII-21).
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C6 thé cho ring ndng do cla cdc trung tAim phan ng bing ndng do chat xic tac,
tic 1a R" = Cy va ta co: vp=vp=kp.M.Cy;  (XIII-22).

Nhan xét: Téc dé phan iing phu thudc vao nong dé xiic tdc, nong do monomer va

_ Y, .
nhiét do, con P =—"-=oo(XIII-23), titc la phdn ving xdy ra dén ciung khi khong

Vng

con monomer niia.

b. Phdn itng triung hop anion theo co ché cdp ion:

Xét phdn trng triing hdp diy vinyl véi xtc tdc 1a hgp chat co kim C4HoLi.
Phén ting xdy ra theo 3 giai doan sau:
i. Giai doan khoi mao:

Cybali === Cyef 1 (ahanh)

B 1f + C&Q?H —*cqm—cm-fﬁuﬁ ( chim )

vy =k, M .r::r[XIII_ 247,

ii. Giai doan phat trién mach:

i.-,‘qu'-Cﬂz—iii-Ph‘B + CHE'E'_*FH — C-J‘T&Hf‘ilﬁrm!ﬁfﬁ?
1 .
CJh‘fﬂIz“J?H}CFk—g-ﬁﬁ | CH..’;EH —— r.t,,l-tg—{{‘_Il,—dilf}i—CHrgI-PL.lm

CHACHPHE R (P10 qi%n —*CMWP&:FPEEI-PDE
ve =k, M.R* [XTIII-25),

iii. Giai doan ngit mach: N&u phan ing xay ra trong méi trudng khan, khong
c6 dung moi thi ta s& nhan dugc polimer’song”.

— v
Vpu = Vp = kp. MIR* (XIII-26) vd P = —2 = oo (XIII-27).

Vng
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CHUONG x1v. TONG HOP POLIMER BANG PHUONG PHAP TRUNG
NGUNG.

I. Mot so khai niém:

1. Dinh nghia phdn ting triung ngung:
Phén tng tring ngung 1a qud trinh lién k&t cdc monomer lai v6i nhau d€ tao thanh
polimer, c6 kém theo sy tich cdc san phdm phu thdp phan t& nhu nudc, amoniac,
khi carbonic, ...

2. Pi¢u kién dé monomer tham gia phdn ving tring ngung:
La cdc monomer phai chita it nhat 2 nhém chifc trong phin tf, cdc nhém chic
thudng gap la: —COOH, -NH,, -OH, -COCl, ...

3. Pdc diém ciia phdn iing tring ngung:
+ Phdn tng tring ngung khdc v6i phan tng tring hgp 1 sdn phim cda phin ¢ng
tring ngung cé thanh phian nguyén t6 khac v6i thinh phin ctia monomer ban dau.

VT dui AN CHy de-NH; + iHOOC—( CH; M—COOH  ——=( 2n- 1)HLO

+ H—fam—(ch, }'ﬁ—u—{-CHz }r'ﬁ +on

I ncilom

Qua trinh tring ngung trén 1a gitta cic monomer khac loai dudc goi 1a phén dng
ddng tring ngung hay triing ngung khac loai, con qud trinh tring ngung chi c¢6 1
loai monomer tham gia phdn &ng goi 1a phdn Gng tring ngung cung loai.

Vi du MﬁN—{c}&h—cmH—rHEmHm{:h—@&pﬂ #(n-1H0
i capron

+ N&u monomer c¢é 3 nhém chifc trd 1&n thi khi tring ngung s& nhin dugc polimer
c6 cau tric mang ludi khong gian.
Vi du: Khi cho acid terephtalic tdc dung vdi glicerin thi ta nhin dudgc nudc va
nhua glyptal ¢6 ciu triic mang lu6i khdng gian nhu sau:
~--ﬂ’>—CHrFli—CHrooc-4:,Hrcao—CII=—cr“1I—CHrO—--—

o0 iy
i..m ?T"*”*
oc poc
—CH 00 C—CgH—COO~CHy- CH-CHy~0—--

II. Can biing trung ngung va khdi ligng phan tif ctia polimer:

Xét phan ng tdng quat:

NHOOC —R-COOH + tHO—R-OH=r= Hu«(—@—n-g—o—n-o-hu +(dn-1]H,0
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Phan @ng nay x4y ra la do tuong tdc cia nhém cacboxyl (-COOH) va nhém
hidroxyl (-OH). Hing s can bing K chi phu thudc vao ban chit ctia cic nhém
chiic, khong phu thudéc vao R va R'; vi vdy, chiing ta xem phan @ng ester hda trén
la phan @ng ciia -COOH va -OH nhu sau:

. - -
~COOH + HO- === -E_u_- H0,c6 K= (M} (XIV-113.
chifc acid chie regu chite ester C _coom “-om/

Pic di€m clia phdn ¢ng tring ngung 13 phdn &ng thuin nghich, tic 14 phin tng
x4y ra theo c4 2 chiéu, va K c6 gid tri tuong ddi thap.

Vi du: Phdn ing tring ngung tao thanh polietylenterephtalat ¢c6 K 1a 4,9 & 280°C
va phdn @ng tring ngung tao thanh poliamid c¢6 K 1a 305 & 260°C. Do K nhd nén
khoi lugng phan ti clia polimer thu dugc thdp, thudng cé gid tri tir 1.000 dén
15.000 dvc, trong khi d6 khdi lugng phan tf clia polimer thu dudc tir phan dng
trung hop thudng tir 100.000 d&€n 1.000.000 dvc.

Cdc yéu to' dnh hudng dén can bang tring ngung:
1. Anh hudng ciia nhiét dj:

Nhiét dj rdt it dnh hudng dén do trung hop, tiic la rdt it dnh hudng dén khoi
lugng phdn tit ciia polimer. Tuy nhién, phan iing trung ngung luon luén thu nhiét
(AH= 8 — 10kcal/mol); do vdy, nguoi ta phdi thuong xuyén cung cdp nhiét cho hé
phdn ting. Néu ngitng cung cdp nhiét thi phdn iing sé ngirng ngay titc khdc.

Khi ting nhiét do thi tdc d6 phdn (ng ting nén phin tng nhanh dat dén trang
thai cAn bing nhung khong thé ting nhiét d6 1én maii vi doi hdi trang thiét bi k§
thuat hién dai. Khi ting nhiét do thi 1am cho cAn biing triing ngung chuyén dich vé
phia thuin tao ra polimer c6 khdi luong phan tir 16n hon do c6 su tdch cdc chat
thap phan tif ra khdi hé phdn ng nhu nuéce, khi cacbonic, ...

Mait khac, khi ting nhiét do thi cling lam ting kha ning ctia phan tng déng vong.
Do vay, ngudi ta chi ting nhiét do dén 1 nhiét do t6i uu ndo d6, thudng nhiét do
t61 wu 1a 100 dén 200°C.

2. Anh hudng ciia xic tdc:

Phdn ng tring ngung mang tinh chat ion, rAt nhay véi chit xic tdc. Xic tic c6
tdc dung lam ting tdc dd phdn ng va ting do trung hop.
Vi du: xic tdc cho phan tng tao thanh poliester 1a acid v6 cd, cdc mudi acid, oxit
kimloai, ..., cia phdn ng formaldehit véi phenol va vdi urea la ki€ém va acid.
3. Anh hudng ciia hop chdt don chiic:

Néu trong hé phdn ttng c¢6 chita hgp chat don chifc, c6 khd ning phin ng vdi 1
trong cdc nhém chic ctia monomer thi chiing sé lam phong téa cdc nhém chic d6
gdy nén sy ngit mach, 1am cho phan ng tring ngung c6 thé bi ngirng lai khi mot
loai nhém chitc da phan tng hét.
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4. Anh hudng ctia monomer:

Hiing s6 cin bing khdng phu thudc vao néng @& monomer nhung téc dd phin
ing sé& ting khi ndng d6 monomer ting, 1am cho cin bing triing ngung nhanh dat
dudc va do vay, polimer thu dugc c6 khdi lugng phin tif 16n hon. Mit khdc, d€ cho
khdi lugng phan ti cda polimer 16n hon, ta phai tich cdc sdn pham phu ra khéi hé
phan @ng.

Né&u mudn polimer thu dugc ¢6 khdi lugng phan tif 16n thi ta phdi 14y 2 monomer
c6 ty 1& vé s& mol 1a 1:1 (n€u s& nhém chic trong 2 monomer nhu nhau).

II1. Pong hoc cia phan ¥ng trung ngung:

+ Pic di€m chung cla phin ng tring ngung 1 x3y ra tuong ddi cham, tiing budc
mot, trong khi d6 cdc monomer lai bi bi€n ddi tuong ddi nhanh. Phdn Gng phat
tri€n mach xdy ra 1a do tuong tdc giita cdc phan t¥ cé khdi lugng phan t khic
nhau. Do d6, dong hoc clia phan ng tring ngung phdi 12 tdng cla cdc phdn ng
khac nhau va vi vay, rit kho khin trong viéc nghién ctru.

D€ don gidn, Flory da néu ra 3 gia thi€t sau day:

- Hiing s0 cin bing clia phdn tng giita cdc nhém chitc khong phu thudc vao do
dai cia mach phén t(, tic 1a khd ning phdn ng clia cac nhém chic khong phu
thudc vao khdi lugng phan tif clia cdc mach polimer va monomer.

- Kha ning phdn ting cla ca hai nhém chifc trong cdc monomer déu nhu nhau.

- Kha ning phadn tng ciia mdi nhém chitc khong phu thudc nhém chife thit 2 da
phan @ng hay chua.

+ Bay gid, ta s& xét ddng hoc clia phan tng tdng hgp poliester.

HCI
NHOOC- { CHy jp—COUH + P HO—{( CH; )p—OH —=

HU—I-@-( CHa )_«-(E—(}—-{ CH, »—O—hH ={ 2n-1 yH,O

dC,., dC
v= -——=——+=k.C_ .C_ han tng bac 2).
dt dt coon-C_on (P gbic?2)
+ Ngudi ta thdy ring d6i v6i phan ng triing ngung thi ty 1& vé& thanh phan cda cic
monomer sé& quyét dinh d&€n khoi lugng phan tif clia polimer tao thanh.

Né&u 2 monomer déu c6 2 nhém chitc trong phin tif va néu 14y sd mol cla 2
monomer d6 nhu nhau thi ta s& thu dudc polimer ¢6 khdi lugng phan tir 16n nhat.

Ta chitng minh diéu d6 nhu sau:

Gia st ¢6 2 monomer tht 1 va thd 2 14 X-R-X va Y-R’-Y ( X, Y 1a cdc nh6m
chifc ) va s6 mol clia chiing tuong ng 13 x, va y, (ban diu); goi X, va y, 13 s& mol
monomer thit 1 va thit 2 & thdi di€m t trong hdn hdp phan &ng. Néu dit x, > y, thi
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- X + .9 N . N < X + <
ta co: P, =—° Yo ; theo gid thi€tkhit —oothi y,,, —0 va Piox =—° Yo : ma
Xt +yt Xt~>oo
X
—+1 .
; N A 5 X, T o m +
khit — oo thi X, ,, =X, —Y,néntasuyra: Piso =— Yo _ ) = (XIV-

X, =Y, ﬁ—l m-—1

Yo
2), trong d6: m=x,/y,.
m 2 1,1 1,01 1,001 1,0001
ﬁ_m 3 21 201 2001 20001

Qua k&t qua trén, ta d& dang thay ring khi xo = yo thi Pis ¢6 gid tri cao nhat.

+ Ta cling cAn biét riing d6 triing hop phu thudc vao thdi gian; thdi gian cang 16n
thi do tring hgp cang 16n. Do vay, néu phdn tng trung ngung ndo d6 dudc tién
hanh véi thdi gian bé thi sé thu dugc polimer c¢6 khdi lugng phan tif bé (chit lugng
san phim khong tot).
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CHUONG XV. TINH CHAT CO Li CUA POLIMER.

I. Tinh mém déo cta polimer:
1. Nguyén nhdn xudt hién tinh mém déo:
a. Bdt vdan dé:

Polimer 13 nhitng hgp chi't c¢6 khdi lugng phan tir 16n, ¢é kich thudc chiéu dai (1)
16n hon nhiéu so vdi chiéu ngang (a). Ma ddi v6i 1 vat thé bat ki du thdp phan i
hay cao phan tif khi ma chiéu dai 16n hon nhiéu chiéu ngang déu c6 tinh mém déo.

Ngoai sy khac nhau nhiéu vé 1 va a, d6i vdi polimer, tinh mém déo con dol
nguyén nhan khéc.
b. Xét phin tit polietylen:
+ P& don gidn, trudc tién, ta xét phan t¥ etan.

Mot trong nhitng loai ddng phan dién hinh clia etan va diy ddng ding ctia né 1a
st hinh thanh cdc dong phan ciu dang.

Poéng phan ciu dang 13 sy phan bd trong khdng gian clia cdc nguyén tif hay
nhém nguyén t khi quay quanh truc lién két héa tri.

Trong phan it etan ¢6 7 lién k€t nhu sau:

H 2

Liic ddu,Vanhdp cho riing cic nguyén tir c6 thé quay hoan toan ty do va nhu
thé& c6 vo sd dong phan ciu dang khic nhau.

H

Trén thyc t&, d€ ddm bio cidc géc lién két luon ludn bing 109628°vi carbon
trong etan c6 lai héa sp3 va do xuét hién cic tuong tic ddy clia cidc nguyén ti
hydro khi & gin nhau nén cdc nhém —CH3 sé& quay khong hoan toan tu do, s& bi
han ché€ bdi cdc y&u td néi trén. Vi vy, hién tugng quay & trén dugc goi 13 hién
tugng nd1 quay bi ham.

N€u chiing ta dit mit nhin tif phia nhém —CHj; thit 1 thi nhém —CHj3 thit 1 nhin
tha'y dugc ki hiéu la‘lY va nhém —CH3 thit 2 bi che khuat dugc ki hiéu 1a

Khi khdo sdt cidc cAu dang clia né bing cach c6 dinh Cy, quay C, cdc géc tir 0°

o hody b ode Ao

p=r  Posc” Por200 P18 P=240° PmoP P=3s0o
ien kS che khudt  sen k& che Khudt  xen k& che khudt sxen kS
H.XV.1

Thac st Tran Kim Cuong Khoa hod hoc



Giao trinh Hoéa ly diang cho SV nganh Méi truong -112 -

dé&n 360° thi ching ta sé nhan dugc cdc cAu dang § HXV.1.

Nhu vay, khi quay nhém —CHj; xung quanh truc lién két chinh C %C mot vong
360° thi hé xudt hién 3 cdu dang che khudt va 3 cdu dang xen ké. O cdu dang xen
ké, cdc nguyén tir H ciia C; & vao vi tri xen ké vdi cdc nguyén tit H ciia C; nén
chiing & xa nhau nhdt; do vay, ching it tuong tdc véi nhau nhdt va do doé, hé cé
ndng lugng cuc tiéu. 0 dang che khudt, cdc nguyén tit H ciia C; & vao vi tri che
khudt véi cdac nguyén tit H ciia C, nén chiing tuwong tdc vdi nhau nhiéu nhdt va vi
vay, hé kém bén, itng véi nang lugng cuc dai. Hiéu ciia 2 mitc ndng luong ciia 2
cdu dang che khudt va xen ké la AU=U 4y -Upnin=2,8 kcal/mol.

Khi bi€u dién sy phu thudc cia ndi ning U vao géc quay ¢ thi ta s& nhin dugc
dudng cong c6 dang hinh sin tng véi cuc dai 1a cAu dang che khuit va cuc ti€u 1a

T &

60 120 150 20 00 30
H.ZV.2 P F)
cdudang xenké (xem HXV.2).

+ Xét phan t polietylen:

Ta ki hiéu phan t polietylen 124 R-CH»,-CH»-R’ (& 2 dAu mach 12 R va R’). Trong
trudng hgp dic biét, khi R trung v6i R’ thi ta c6: R-CH,-CH,-R. Ta ki hi¢u nhém
RCH,- tht 1 nhin thdy IQJ\ va nhém RCH,- thit 2 bi che khu4t la \CP/ :

Giit nguyén C;, quay C, tir 0° d&én 360°, ta s& nhian dudc cdc ciu dang &
H.XV.3.

Nhu vdy, sau khi quay 1 vong 360° xung quanh truc lién két C-C thi ta sé nhdn
duoc 6 dong phdn cdu dang itng vdi 4 loai cdu dang khdc nhau (cé 1 dong phdn
cdu dang xen ké nhau ving véi U;=U;=U,,, bén nhdt; 1 dong phdn cdu dang che
khud't itng véi Uy=Usay, kém bén vitng nhdt; 2 dong phan cdu dang itng véi Uy=Us;
2 déng phan cdu dang ting vdi Us=Us).

ﬁﬁ?ﬁéwﬂ;‘zﬂﬁ

P10 P=ig0 =240 P 300 ﬁ?{a
uacI—I thc Hc,k Rln HlnR In H-ck Rek Hln,Rh-LI—Ialchn.GE.lG.. xk

U=Umin . s Ussly W= UmaxUj—U}Urj B Ur=U
- H.ZV3 .
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Khi bi€u dién sy phu thudc clia ndi ning U vao géc quay ¢ thi ta s& nhan dugc
dudng cong c6 dang nhu trén H.XV 4.

Nhut vay, khi chi xét 1 lién két C-C thi da c6 4 loai déng phdn cdu dang khdc
nhau.

Néu xét hién tuong ndi quay xung quanh cdc lién két ciia phédn tit PE thi hé sé
trdi qua rdt nhiéu dong phan cdu dang khdc nhau.Phdn tit cang dai thi cdc dong
phén cdu dang c6 thé ¢ cang nhiéu. P6 la nguyén nhdn sinh ra tinh mém déo ciia
polimer.

+ Két lugn: Nguyén nhdn gdy ra tinh mém déo ciia polimer la khd ndng ndi quay
cia cdc nhém nguyén tit va nguyén tit xung quanh truc lién két héa tri ciia mach
chinh cho ra nhiéu dong phdn cdu dang khdc nhau.

Uk

2. Cdc yéu t6 dnh hudng dén tinh mém déo ciia polimer:
a. Yéu to nhiét dong:

Gia st & trang thdi dau, polimer & trang thdi ng véi mifc ning lugng U,; do
chuyén ddng nhiét hoic do tic dung cia ngoai luc, cdc phan t¥ polimer chuyén
sang trang thai 2 ng v41 murc ndng lugng U,.

Né&u biéu dién sy phu thudc cia U vao dudng di thi ta s& c6 dd thi c6 dang nhu
trén H.XV.5.

Tir d@6 thi, ta c6: AU=U,-U;. Néu AU cang nhd thi mach polimer cang dé dang
chuyén tir trang thdi 1 (ban diu) sang trang thai 2 (cudi). Do viy, AU c6 4nh
hudng d&n tinh mém déo clia polimer va dudc goi 12 dd mém déo nhiét dong hoc.
b. Yéu t6 dong hoc:

Muén chuyén tir trang thdi 1 sang trang thdi 2, hé phai vugdt qua 1 hang rao

ning lugng E (niing lugng hoat héa). E 1a y&u t6 quyét dinh dén tdc do clia qué
trinh v E dudc goi 1a dd mém déo dong hoc.
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Né&u AU cang nhd va E cang nhé thi mach polimer cing mém déo.

LS

HIV.S cTLr'v:HngETi
c. Anh hudng ciia cdc nhom thé:

Xét day polivinyl, khi th€ 1 nguyén ti¥ H clia PE biing 1 nhém th€ khéc nhu sau:

Corgh gl Cor g (o)

Né&u nhém thé€ cang phan cuc va cang cdng kénh thi kh3 ning tuong tic clia cic
nhém d6 cang 16n va vi viy, cang lam cén trd su quay ctia mach polimer; do do,
tinh mém déo clia polimer cang gidm.

Trong day trén, PVC va polistyren kém mém déo hon so v6i PP va PE.

Ciing vi li do trén ma da sd cdc polimer triing ngung c6 dd mém déo thap hon
so v&i polimer trung hgp.
d. Anh hudng ciia khéi lugng phén tik cia polimer:

Khdi lugng phin tif ca polimer dnh huéng khong ding k€ d€n do mém déo
ctiia polimer. Tuy nhién, polimer c6 mach cang dai, tifc 1a khéi lugng phan tf cang
16n, thi 1am cho td¢ do cla qud trinh chuyén tir trang thii ndy sang trang thdi kia
cang cham.

e. Anh huong ciia mdt do mang ludi khong gian:

Céc polimer c6 mang lugi khdng gian thua thi it 4nh huéng d€n do mém déo,
con cdc polimer ¢ mang lugi khong gian day thi c6 dnh hudng.

Vi du: cao su thién nhién khi dwa Iuvu huynh vao luu héa tir 1 dén 2% thi c6 kha
ning dan hdi tir 10 d€n 20 1an nhung khi ham lugng luu huynh khong dudi 5% thi
chiing rat ciing va khi d6, chiing 1a nhua ebonit, do cdc cau ndi lvu huynh 1am cin
trd su quay clia phan td.

f. Anh hudng ciia nhiét dj:

Khi ting nhiét d6 thi linh @6 chuyén dong nhiét clia phin tif ting 1én nén tinh
mém déo ting 1én.
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II. Céc trang thai vat li ¢o ban cua polimer:

1. Trang thdi tdp hop ciia polimer:
a. B6i vdi hgp chdt thdp phén ti:

Céc hop chat thap phan ti¥ c6 thé tdn tai 3 trang thai tip hdp 1a khi (K), 16ng (L)
va rin (R).

b. D6i véi polimer:

Polimer chi ton tai 2 trang thai 12 rin va 1dng, khong ton tai trang thai khi . Do
khoi lugng phan i cia polimer rit 16n nén ning lugng tuong tic gitta cdc phan tir
rat 16n; do d6, nhiét héa hoi clia polimer 16n hon nhiét phan hiiy va vi vay, polimer
bi phan huy truée khi hda hoi.

2. Trang thdi tuéng cua polimer:
a. Doi véi hop chdt thdp phan ti:

Theo quan di€m nhiét dong hoc, dua vao su bi€n ddi nhiét dd va céc
thong s6 nhiét dong khac, vat thé c6 thé ton tai & 3 trang thdi tuéng 12 R, L va K.

Dinh nghia tuéng: 1a 1 phin cla hé, ngin cich v6i nhitng phan khac bdi bé mit
phin cdch. Trong 1 twéng phdi c6 thanh phdn va cic tinh chit nhiét dong dong
nhat hoic bi€n d6i lién tuc theo toa do khong gian.

Néu chiing ta so sanh trang thdi tip hdp va trang thai tuéng thi chiing ta co:

Trang thai tap hgp:
Trang thdi tuéng: tudng tinh thé }ng vdh tu’dng 16ng tudng khi
b. Do6i véi polimer:

Dua vao cdch sip x&p cdc phan tf trong khong gian, ngudi ta chia polimer
thanh 2 tuéng 13 tuéng tinh thé va tuéng vd dinh hinh.

+ Tuéng vo dinh hinh clia polimer: trong d6 cdc phan tif dugc sip x€&p theo 1 trat
tu trit ty gan.

Trat tu gin: trong d6 kich thu6c viing c6 trdt tw nhd hon nhiéu kich thuéc phan

tu.
+ Tuéng tinh thé cla polimer: trong dé cic phan tif dudc sip x&p theo 1 trat ty
Xa.
Trat ty xa: trong d6 kich thu6c viing c6 trat tu 16n hon nhiéu kich thudc phan tir.
3. Su chuyén trang thdi vat li ciia cdc vt thé:

Ta s& xét 3 loai mau vat 12 vat thé tinh thé thip phan ti, thly tinh thap phan ti
va polimer v6 dinh hinh.
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Khi tic dung 1 luc F khong ddi vao 3 loai mau vat trén, vdi tdc dd luc khong ddi,
ting din nhiét do 1&n thi khi kh3o sdt sy bién dang cia miu vat (g) vio nhiét do
(T) thi ta s& nhian dugc cic dang dd thi trén H.XV.6.

=f | ot | Sk

L

o L

R ,E-/

—— i ﬁ—i/
— 7t %
varthe doh the thi¥ tnh tpt polimet vdh

H.XV.a

+ DP3&i v6i vat thé tinh thé thap phan t, qua trinh chuyén hé tir trang thdi rin sang
trang thdi 1dng 1a qud trinh chuyén tuéng, xay ra & 1 nhiét dd nhit dinh, goi 1a
nhiét do néng chdy. Tai nhiét d6 néng chdy, cic thong s6 nhiét dong nhu ndi ning
U, entanpi H, entropi S, do bién dang ¢, ... déu bi€n thién nhady vot.

O day, ¢ bi€n thién nhdy vot 1a do su bi€n dang tir thuan nghich sang bat thuin
nghich -d6 1a sy bi€n dang chay.

+ Ddi v6i thily tinh thdp phan t&, qud trinh chuyén tir trang thdi thly tinh sang
trang thai chdy khong phai l1a qud trinh chuyén tuéng. Pay chi 1a qud trinh chuyén
tl trang thdi vat li rin sang trang thdi vat li 10ng dudc xdc dinh bing nhiét do héa
thdy tinh (Tg). Tg khong phdi 12 1 dai lugng xdc dinh ma Tg c6 thé giao dong
trong mot khodng 10—20° 12 tiy thudc vao ban chit clia ciu tif va diéu kién bén
ngoai nhu tdc d6 dun néng hay 1am lanh, luc tidc dung cd hoc, ...

+ D&i v6i polimer v dinh hinh, do thi cda né dugc chia thanh 3 viing tng véi 3
trang thai vat li khdc nhau la:
- Tir Td d&€n Tg, hé ton tai & trang thdi thiy tinh, & thudng c6 gid tri nhd; tai
viing nay, polimer nim & trang thai rin.
- Tir Tg dén Tc, hé ton tai & trang thai co gidn c¢6 6 mém déo cao.Trang thdi
vatli nay chi thdy & cdc polimer, con cdc chit thip phin ti khong cd.
- Tir Tc d@&n Too, polimer & trang thdi chdy.
Vi du: poliisobutylen & nhiét do thudng ton tai & trang thdi co gidn, c6
tinh dan hoi cao, khi dun néng thi c6 thé chuyén sang trang thdi chdy nhét, con
khi 1am lanh thi c6 thé chuyén sang trang thdi thily tinh (gion).
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I11. Pudng cong cd nhiét cia polimer vo dinh hinh: xem H.XV.7.

Eh E4
T
e i
S :
. ! s
. . /
e = / . .
Tg Tc T Wp,oh Mp
HXEWT HXV.2

1. Trang thdi co gian:
+ Chi xué't hién & polimer .
+ Ban chit co gidin clia polimer khdc hin ban chat dan hoi ctia chit rin nhung lai
tuong ty nhu bdn chat dan hdi cla chat khi.

Chzzmg han, n€u ta c6 mot miu cao su va ta tdc dung vao d6 luc F thi mach phan
tr dang & trang thai cudn cong (tuong tv nhu cdi 10 xo0) 1ap titc bi dudi ra. Khi khong
c6 luc tic dung nita thi do chuyén dong nhiét, mach phan ti lai co lai.

+ Bay gid, ta s& xét xem lic dudi ra hay co vao d6 thi y&u t& nao thay ddi va yé&u
t6 nao quyét dinh dé€n toc do bi€n dang clia polimer.

Theo nguyén 1y I ctia nhiét ddng hoc, khi cung cap cho hé 1 lugng nhiét d€ vat
liéu polimer bi bi€n dang 12 §Q = dU + A (XV-1).

Mit khdc, theo nguyén 1y II ctia nhiét dong hoc, ddi véi qua trinh thuin nghich thi
0Q =TdS (XV-2).

Tir (XV-1,2), ta suy ra: TdS = dU + A (XV-3).

Khi kéo miu ra thi cong kéo miu 1a SA=-Fdl (XV-4), trong d6: F 1a luc tdc dung,
dau trir 12 do lyc tir bén ngoai, dl 1a dd bi€n dang.
ouU 0S

T (XV-3,4), ta suy ra: Fdl=dU -TdS = F = (ﬁj - T(Ej (XV-5).
T T

Bi€u thifc nay cho biét riing khi tic dung 1 Iyc tir bén ngoai viao hé thi giy ra 2 su
bi€n d6ila Uva S.
- B6i vdi cac chit § trang thai tinh thé, khi ¢6 ngoai lyc tic dung 1én hé thi cic

vat rin s& giao dong xung quanh vi tri cAn biing va do d6, S ctia hé thay d6i khong

0 oS oU
dang ke, tac la: (—j ~0,nén F= (—j (XV-6).
a ) a ),
- P&i véi polimer ¢6 d6 co gidn cao, khi kéo thi cong cla ngoai Ivc hoan toan
bi€n thanh nhiét, chi cAn 1 ning lugng nho thi S cia hé sé& thay ddi rat manh va
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gidm di rit nhanh do phan t¥ bi dudi ra tuong ty nhu sy gidm thé tich trong qud
trinh nén khi tdc 1a F= _T((Z_?j (XV-7).
T

Vay, bdan chdt ciia s bién dang co gian la chuyén dong nhiét ciia cdc doan
mach quyét dinh, hoan toan phu thudc vao yéu té entropi.

2. Trang thdi thiiy tinh:

+ C4c hdp chat thap phan tif va polimer déu c6 ton tai & trang thdi thly tinh.

O trang thdi ndy, cdc chit & trang thdi rin vo dinh hinh. Ciu tao clia polimer &
trang thdi thly tinh 1A cdc phan t & nhitng hinh dang ngiu nhién, khong tudn theo
1 trat ty ndo ca. Do kich thudc 16n, cong kénh nén & trang thdi thdy tinh héa, cic
polimer khong thé sip x&p chit ché dugc va giita cic mach polimer v6i nhau
thudng xuit hién nhitng khoang tréng; vi vay, chiing thudng cé ciu triic x8p. Chinh
vi vy ma linh dd chuyén dong nhiét ciia cdc nhém trong polimer tuong ddi cao,
1am cho polimer vin c6 khd niing bi bi€n dang, nhung sy bién dang khong cao nhu
& trang thdi co gidn; trong khi d6, dd bén co hoc lai cao hon va kha ning chiu nhiét
ciing tot hon.

+ Cdc y€u t6 4nh hudng dén Tg:
- b6 phan cuc ctia mach:
Polimer c6 dd phan cuc cang 16n thi Tg cang cao vi ning lugng tuong tac giita cac
phin tf ¢6 cyc 16n hon khong cé cuc.
- Mat dd va kich thudc cia nhém thé:
Né&u nhém thé cang 16n va cang cong kénh thi Tg cang cao bdi vi cdc
nhém th€ ¢6 dnh hudng dén linh d6 chuyén dong nhiét cia mach phan t¥ . Mit

kh4c, trong phin tif c6 nhém thé, cdc nhém thé s& dudc phan bs déu din hon va
do do, Tg cao.

Vi du: Copolimer butadien—styren goi 1a CKC: néu CKC-10 (titc 10%
styren) thi Tg =-80°C; n€u CKC-50 thi Tg=-46°C; néu CKC-90 thi Tg=+34°C.
- Kh6i lugng phan i clia polimer:

Ban diu, khi khdi lugng phan tif cda polimer ting thi Tg ting nhung sau
d6, khi khdi lugng phan tf cda polimer ting dén 1 gid tri nao d6 (gia tri gidi
han), khi trong hé da xuAt hién trang thdi co gidn, thi Tg khong phu thudc vao
khdi lugng phan tl clia polimer nita.

3. Trang thdi chady:

+ Trang thdi chdy 1a polimer & trang thi 16ng c6 do nhét 1 rit cao.

+ Co ch€ clia sy chdy 1a: theo li thuyé&t vé ciu triic chat 18ng, & trang thdi 1dng, cdc
phin tif ¢6 ciu tric giong nhu mang IuSi xdp, chira nhiéu 16 trong. Binh thudng,
cdc phin ti luon ludn chuyén dong giao dong xung quanh vi tri cin biing va ludn
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ludn thay ddi vi tri biing cach nhdy vao cdc 16 trong va dé lai cdc 16 trong khic sau
n6. Nhitng 15 trong nay chuyén dong hdn loan trong thé tich chit 1dng.

+ Khi 1 phan tf nay mudn tich ra khdi cdc phan t¥ xung quanh dé€ nhay vao céc 18
trong thi cAn phdi c¢6 1 ning lugng dd 16n dé€ vudt qua hang rao thé ning (ning
luong 16n hon hoic bing ning lugng hoat héa cia sy chdy). Biéu thiic bi€u dién
su phu thudc cia d6 nhdt vao ning lugng hoat hda va nhiét d6 nhu sau: n:A.e'E/RT
(XV-38).

Su phu thudc clia ning lugng hoat héa E vao Mp nhu trén H.XV.8. Twr su phu
thudc d6, ta thdy ring: ban diu, khi Mp ting thi E ting nhung sau dé, khi Mp da
ting d&€n Mp,gh thi E khong ting nita va khong phu thudc vao Mp nita.

K&t hop céc dit kién trén ta c6 thé dua ra két luin sau: co ché cla sy chdy cida
polimer 12 do chuyén dong nhiét. Pon vi clia chuyén dong nhiét 1a nhitng doan
mach doc 1ap. Do d6, dudi tic dung ctia ngoai luc, cic doan mach di chuyén theo
chiéu tic dung cda luc, tuong tu nhu sy di chuyén ctia con siu do, 1am cho trung
tAm phan t¥ di chuyén theo.

+ Pic di€ém quan trong clia sy chdy ctia polimer 13 trong qud trinh chdy, do nhé6t
clia hé khong ngirng ting 1én do phan t polimer bi dudi ra 1am cho ning lugng
tuong tdc gitra cdc phan td ting 1én, bdi vi ning lugng tuong tac gitta cdc phan ti
dudi thing 16n hon ning lugng tuong tic giita cdc phan ti khi cudn cong.
+ Hiéu tng ting dd nhGt trong qua trinh chdy ctia polimer dugc ¥ng dung rong rai
trong ki thuat kéo sgi va tao mang mong (trong ki nghé son).
+ Trong thuc t&, ngudi ta thi'y c6 2 phuong phdp 1am to sdi sau day:
- Chuyén polimer sang trang thai chdy nhét, rdi nén qua mot khudn giong nhut
khudn 1am bin, r6i diing khong khi néng say khd.
- Hoa tan polimer vao dung moi thich hdp, rdi nén qua 1 16 thanh dong vao chit
c6 kha niang gay keo tu, ta thu dugc polimer & dang sdi.

IV. Trang thai tinh thé cta polimer:

+ So sdnh hgp chat thap phan t& va polimer: xem B.XV.1.

Hop chat thdp phan o¥ Polimer
-Tinh thé 13 1 hé ddng nhat, giita cic - Tinh thé khong ddng nhat, giita cdc tinh
tinh thé c6 bé mit phan chia 10 rét. thé khong c6 bé mit phan chia.
-Khi k&t tinh thi toan bd hé déu & - Khi k&t tinh thi hé vira ton tai § trang
trang thai tinh thé. thai tinh thé , vira tdn tai & trang thdi vo

dinh hinh nhung viing c6 trat ty 16n hon
viing khong ¢ trit ty, do két tinh bao
gi® ciing nhd hon 100%.

- Nhiét dd néng chdy, nhiét do két tinh

Thac st Tran Kim Cuong Khoa hod hoc



Gido trinh Hoa ly dung cho SV nganh Mé6i truong -120 -

_Nhiét do néng chdy, nhiét do két chi la 1 dai lugng c6 tinh chat thong ké,
tinh 12 hing s6, 1a 1 dai lugng vat 1y |  rung binh.
c6 thé duing @€ xdc dinh chat dé.

B.XV.1

+ Pic diém cha polimer khi két tinh 13 bao gid ciing c6 hién tugng dinh huéng,
lam cho mach polimer bi dudi ra, do @6 @6 nhdt ting 1én; vi vdy, kha niang tao
mang, kéo sdi clia polimer tinh thé ciing dé dang hon.

+ Kh3 niing bi€n dang dan hoi clia polimer tinh thé bé hon polimer vo dinh hinh.
+ Tinh ba't ding hudng va dd bén cd hoc:

Trong polimer tinh thé, cdc phan tif dugc sip x&p theo 1 chidu nhit dinh.
Néu tdc dung 1 luc theo phuong dinh huéng thi polimer c6 dd bén co hoc rit cao.
Ngudgc lai, n€u lyc tic dung theo phuong vudng géc véi phuong thing ditng thi do
bén cd hoc thap bdi vi dd bén co hoc theo phuong dinh huéng dudc quyét dinh bdi
cédc lién k&t héa hoc & mach chinh, con theo phuong nim ngang dudc quyét dinh
bdi cdc lién k&t vat 1i y&u hon.
+ Piéu kién d€ két tinh 1 polimer la:

- Mach polimer phdi ¢c6 1 dd mém déo nhit dinh. N&u mach ciing qué thi kha
ning linh dong kém nén khé c6 diéu kién dé sip x&p theo 1 trat tw dn dinh.
Né&u mach mém qué thi cling khdng k&t tinh dudc vi né sé linh dong qud nén c6
tdc dung phd vd nhitng trinh ty sip x€p khic nhau.

- Poi héi polimer phdi ¢ 1 dd phan cyc nhat dinh. N&u ludng cyc 16n thi mach
s& citng nén khé két tinh. Ngugc lai, né€u khong ludng cuc thi mach s& mém lam
han ch& qua trinh k&t tinh.

- Nhém thé€ khong quéd cong kénh.

- Ch€&€ d6 nhiét do: tdc do 1am lanh cho qué trinh k&t tinh phdi thich hgp. Néu
1am lanh dot ngdt (nhanh qué) thi polimer khong két tinh dudc.
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CHUONG XVI. DUNG DICH POLIMER.

Dung dich polimer la dung dich thdt. N6 khdc véi dung dich keo & chd & dung
dich thdt qud trinh hoa tan la qud trinh tw dién bién, ticc la AG,<0.

I. Qua trinh hoa tan polimer:

II.

+ Khi cho polimer vao 1 dung mdi thich hgp thi khdc vé6i cdc chdt thip phin ti (do
khdi lugng phan tif thAp nén qud trinh hoa tan 1a qué trinh khué&ch tdn twong hd cla
cé chat tan 1an dung mdi), cdc polimer qud trinh hoa tan bao gid cling xdy ra qua 2
giai doan sau: giai doan truong va giai doan hoa tan.

+ Do kich thudc phan tif cia polimer rat 16n so véi kich thudce phan tif clia chat
thap phan t¥ nén diu tién, dung mdi s& khuéch tin vao polimer, lam cho polimer
bi truong phdng 1én; khi dé, kich thudc clia polimer ting 1én nhung hinh dang
polimer khong thay d6i. Giai doan nay cin phdi c6 thsi gian tuong ddi 16n (hang
ngay).

Sau khi két thic giai doan truong thi linh @6 chuyén dong nhiét cia mach
polimer ting din 1én va sy hoa tan chuyén sang giai doan mdi—-d6 1a giai doan
khué&ch tin tuong hd clia ci 2 chat vao nhau.

+ Giai doan hoa tan:

- N&u polimer mach thing hoic mach phan nhdnh, khong c6 mang ludi khong
gian, thi qud trinh hoa tan cit ti€p dién cho dé&n khi tao thanh dung dich that.
- N&u polimer c6 ciu tao mang Iu6i khdng gian thi qué trinh hoa tan chi x4y ra
cho dé&n khi k&t thic giai doan truong; sau d6, kich thudc miu polimer s& khdng
ddi vi qua trinh hoa tan khong thé 1am phd v& cdc lién k€t cAu ndi cAu tao nén
mang lugi trong polimer.
+ Trong thuc t&, ngudi ta diing cd dung dich dAm dic va dung dich lodng. Dung
dich loang 13 dung dich ¢6 ndng do cd tir 0,5% trd xudng.

-100%

. . m,—m vV, -V

+ Néu goi do truong 1a o thi oo = —2—2-100% (XVI-1) hodc o= -—*1—2
mO VO

(XVI-2), trong d6: m; va m, la kh6i lugng polimer sau khi truong 1én va khdi lugng

polimer ban dau, v; va v, 1 th€ tich polimer sau khi truong 1én va thé tich polimer

ban dau.
Dic tinh ctiia dung dich polimer dam dic:
+ Do bén than polimer c¢6 do nhdt rat cao nén ngay cd cdc dung dich polimer lodng
ciing c6 dd nhét rat 16n, con cdc dung dich chita 20 d&€n 30% dung mdi thi vé tinh
ning cd hoc vin gidong polimer ban dau.

Diéu khic nhau cd ban vé tinh chit clia cdc dung dich d6 vdi polimer 13 nhiét

d6 héa thuy tinh va nhiét d6 chdy 16ng gidm khi ting ham lugng dung moi. Tuy
nhién, lic d6, cac tinh chit khac ciing bi bi€n ddi it nhiéu.
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+ C4c dung moi nhu th€ mém hon va déo hon so v6i polimer ban diu. Tir do,
ngudi ta goi cdc chat thAp phin ti dua vio trong polimer 13 chit lam mém hay
chat héa déo.

Sau diy 12 mot s6 chat héa déo thudng ding:
- Ngudn goc thién nhién:
* Dau thuc vat: dau béo, ...
* DAu thong va cdc sdn phim tir dau thong.
* S4n pham chung than d4, dau m9, ...

- Ngudn gbc téng hdp: chi yé&u 1a ester nhu DBP (dibutylphtalat), DOP
(dioctylphtalat), DOA (dioctyladipat), ...

Nhitng ester nay thudng diing chat déo héa cho son, nhua, ...

+ Khi dua 1 lugng 16n chit héa déo vao polimer thi @6 bén ctia hé bi gidm di
nhiéu. Piéu d6 gidi han liéu diing chit héa déo trong thuc té.

+ Khi dua 1 lugng 16n dung moi vao thi lam cho dung dich polimer ¢6 do chay
16n trong mdt khodng nhiét do tuong ddi rong. Cac loai son va cdc loai keo
khdc nhau 1 nhitng dung dich nhu th€. Tuy nhién, cdc hé nay rit linh dong so
véi polimer tinh khi€t va vin gilt dugc toan bo cdc tinh chit dan hdi cao phifc
hop va cdc tinh chit khic, c6 ching chi khdc 13 tdc do cla cdc qud trinh nay
tudng d6i cao.

+ Tinh chit cla c4dc dung dich polimer dim dic rit ding dugc quan tAm vi
khong nhitng d€ hi€u bi€t qud trinh diéu ch& va xi 1i cic dung dich polimer ma
con d€ st dung cic polimer di dugc héa déo trong cic sdn phadm khic nhau sao
cho hdp Ii nhat.

I11. Dung dich loang ctia polimer va phuong phap xac dinh khoi lugng phan t
cua polimer:
1. Dung dich lodang ciia polimer:
+ Kh4i niém dung dich lodng: 1a dung dich polimer trong dé thuc t&€ khong x4y ra
su va cham gira cdc dai phan tg.
+ Gidi han giita dung dich loang va dung dich khong lodng ctia polimer phu thudc
vao khoi lugng phan tif cia polimer. Polimer c6 khdi lugng phan tf cang 16n thi
ndng do gidi han cla dung dich lodng cang nhd, c6 nghia 1a polimer c6 do triing
hgp cang cao thi ndng d6 gi6i han cda dung dich loang cing nhd, va ngudc lai.
+ Céc dung dich lodng ciing tudn theo cdc dinh luat vé dung dich nhu dinh luat
Raun, Vanhdp, ...
2. Cdc phuong phdp xdc dinh khéi lugng phén tit ciia polimer:

Polimer 12 hé da phan tdn nén gid tri khoi lugng phan tif clia né x4c dinh dudc
dii biing phuong phdp nay hay phuong phap khdc déu 1a gid tri khdi lugng phan ti
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trung binh. Thong thudng, c6 3 phuong phap chinh d€ xadc dinh khdi lugng phan tif
clia polimer 12 phuong phdp trung binh s&, phuong phdp trung binh trong lugng va
phuong phap do do nhét, tuy nhién sau day chiing ta chi xét 1 phudng phip d€ xic
dinh khoi lugng phin tif clia polimer 1a phudng phap do dd nhét:

Day la 1 trong nhitng phuong phdp théng dung nhdt (dé lam, tuong déi chinh
xdc). Co sé ciia phuong phdp nay la dua vao su phu thudc ciia do nhdt vao khéi
lugng phdn tit chadt tan.

Trong khdi niém do nhét, ngudi ta phan biét d6 nhét tuyét doi, dd nhét tuong
dé1i, do nhét riéng, dd nhdt rit gon vadd nhdt dic trung.

+ Do nhét tuyét doi: theo Poaday, khi 1 chat 1dng chidy qua 1 mao quin c6 bdn
kinh r dudi tdc dung clia 4p suit P, sau thdi gian chdy t chit 16ng chdy dudc thé
tich v thi dd nhé6t tuyét doi 1a: n =k.d.t (XVI-3), trong d6: k 1a hé s6 nhét k€, d 1a
ty trong ctia chit 1éng va t 1a thdi gian chdy.
. t . ,
+ DJ nhdt tuong dodi:n,, = N _ T (XVI-4), trong d6 t va t, la thoi gian chay
T]dm 0

ctia dung dich va dung moi tuong Gng.

t—t
+ D0 nhét riéng: n, = " =1y —1 (XVL)).

(o]

+ D0 nhét rdt gon: n, = % (XVI-6), trong d6 C 1a ndng do dung dich (s& gam

chat tan/100ml dung moi).
+ D0 nhot dic trung: [n] = 1 irrg% (XVLT).

Giita dé nhét ddc trung va khoi lugng phdn tit ciia polimer lién hé véi nhau bdng
hé thitc sau:
[n]= KM* (XVI-8), trong d6: K 12 hiing s& phu thudc vao bin chit ciia dung
moi va nhiét d6 va o c6 gid tri tir 0,5 d&n 0,8. Bi€u thitc (XVI-8) 1 bi€u thic do
Mak—FEuvin néu ra.

[n] dugc xdc dinh biing thuc nghiém nhu sau:

Pha cdc dung dich polimer c¢6 ndng do 13 Cy, C, ..., Crnax=1 g/100 ml, 16i do
d6 nhdt (qua thdi gian chdy) va tir d6, suy ra:n,;, Mypses Ny max -

Sau d6, ta tinh ra dugc do nhét rit gon &ng véi cdc ndng do6 khic nhau Ia:

2— 2 oo v @ thi bidu didn sy phu thude clia % vao C (xem H.XVL1)
1 2

C

max

va tir dd thi, ta suy ra dugc do nhét dic trung [n] = OA.
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Bi€t d6 nhdt dic trung, ta suy ra dugc M theo biu thic nhu sau:
lg[n}-lgk

M=10 < (XVI9).

¥
C

(o

HXVI1

Thac st Tran Kim Cuong Khoa hod hoc



Gido trinh Hoa ly dung cho SV nganh Mé6i truong -125-

Muc Luc
Phan 1. DONG HOA HOC. ..oucurcenneenscnnsesnsssssssesssssssssssssssessssssssssssssssssssssssssssssess 2
Chutong I. MOT SO KHAI NIEM CO BAN. ......vveoeeeeeeseeeeeeeseeeeeeseeeseeese s resseeseresenes 2
I. Toc d6 clia phan ng hOa hOC: .....oovvieieiieeeeeeeceeeeeeee e, 2
II. Sy phin loai ddng hoc cdc phan tng hda hocC:.....c.ccvevievviciieieieieeeee e, 3
I1I. Phuong trinh dong hoc va hiing s6 toc do clia phdn ng héa hoc:................... 6
Chutong IT. PONG HOC CUA MOT SO PHAN UNG HOA HOC. ...ooooveeeeeereeerere, 8
I. Phan 'ng MOt Chi€t DAC MO ......oeoeiveeeeeceeeeeeeeeeeeeeee e, 8
I1. Phdn 'ng mdt chi€u DAC hai: . ...o.oueeieieieiiiice s 8
II1. Phan Gng MmOt Chi€t BAC DAz ...veceieeeeeeceeeeeeeeeeee e 9
IV. Phdn t'ng mot chi€u bAC KNONE: .....oeovieieieieiececcccceecceee s 10
V. Phan 'ng MOt Chi€U DAC Ni...voviveceieceeeecceee e, 11
VI. Céac phuong phap xac dinh bAc phan Tng: ......c.coeevieviieiiiieiececeeeeeeee, 11
VII. Phan tng thudn nghich: ........cccooiiiiieiiieeeeeeeeeee e 14
VIII. Phan tiNg SONE SONE: ...ccveeuviieieiieieetieiteesee et esteestesteesseessesseeseessesseeseessasseensas 16
IX. PhAN (NG NO1 HED: ceeeeeceeeeececececececeeeeececeeeeeseceeeesasesesesasssassssesasssesassasesasanaes 18
Chutong III. LY THUYET VE CAC QUA TRINH SO CAP. ..o, 21
I. Anh hudng ctia nhi€t do d&€n t6¢ A0 PhAN TN ...ververereeeeeeeeeeeesereereeseeeeesenes 21
II. Thuy€t va cham hoat dong va thuy&t phic chdt hoat dOng:..........cceveeeeennene. 23
Chuong IV. PHAN UNG QUANG HOA, PHAN UNG DAY CHUYEN VA KHAI
NIEM VE XUC TAC. c.ooovooocoeeeeeeeeeooeeeeeeeeeeooeeese e ssesssesse s 25
I. Phan ng qUAng NOQ:........coueiiviiiiieiieieeieeeeeeeete ettt sbe e 25
I1. PhAn ng dAY CHUYEN: «..oeveieieieieiecececeecececcece e 27
IT1. Nguyén ly ndng d6 6n dinh va viéc 4p dung nguyén Iy nay trong viéc xdc
dinh phuong trinh dong hoc ctia phdn Gng phiic tap: .....ccccveeveeveevieieieiecieeieeienea, 32
TV. KNRAT NHEM V& XUC LAC cutnveveeereeeeeeeeeeeeeeeeeee et et eeeeeeeeee et e eeeseeeeeeaeeeeeeeeseeeeeeeeneens 33
Phan 11 PIEN HOA HOC ... ciercrnnernsscnsscssssssnssssssssssssssssssssssssssssssssssssssssssanss 38
Chitong V. DUNG DICH CAC CHAT DIEN GIAL ..o 38
I. Tinh chat chung clia dung dich: ..........cocooviiiiieeccccccce e 38
I1. Dung dich c4c ChAt IEN GI&1:..cvvuivivereiieieieeieieieeee e 38
III. 6 din dién cla dung dich chat dién gidic......cooeviieeeeeecccecceeeeceeeeene 39
IV. Phuong phdp do do dan dién va tng dung clia NO:.......coceuvueerererercecncececernne. 41
Chitong VI. NGUYEN TO GANVANIC.........oeeeeeeeeeeeeeeereseeeeeseesereseeeeseeseseesseesesee 43
L. CAC KNAT NG TG QAU 1.ttt et et et e et e e e e eeeeeeeeeeneees 43
I1. ThE cla tNG GIEN CUC: ..veveeeeeeeeeeceeeeeeeeeeceeee ettt s e enenens 43
III. Phuong phdp do STc di€n ONE: .....oovvuiieiiiiiiiieeeiieeeee et 44
IV. C4c qué trinh x4y ra trong ngUYEN t& SANVANIC: .......cvevevreveverereecerereeereeeeeennans 45

125



Gido trinh Hoa ly dung cho SV nganh Mé6i truong - 126 -

Chutong VII. NHIET PONG HOC CUA CAC MACH PIEN HOA VA THE PIEN

CUC. oottt ettt b et b st s et bt e st et e b e s b e se s ese b ese st esens 47
I. M&i lién hé giita thé ddng nhiét ddng 4p AG va stic dién dong clia nguyén t&
ganvanic E va phuong trinh thE dién CUC: .......coveveveveveeeieeeeeeeeeeeeeee e, 47
L TRE GIEI CUC: .ottt ettt ee et et e et e oo ee et eneeseeseaeeaeane 47

Phdn II1. HOA HOC CHAT KEO. ...ouvvvveeeeeeesssssssssssssssssssssssssssssssssssssssssssssssssssssssess 56

Chutong VIII. KHAI NIEM VE CHAT KEO VA PHUONG PHAP PIEU CHE DUNG

DICH KEQ.......uooouioiiiiieiee ettt ettt ettt ettt e b nbesaees 56
L KNAT NEEM V& CRAT K@ittt et e et eeeaee e 56
I1. Piéu ch€ dung dich KEO:......cvvveeieceeeeieecceeeee e, 57

Chuong IX. TINH CHAT PONG HOC PHAN TU VA SU PHAN TAN ANH SANG

CUA CAC HE PHAN TAN ... 59
I. Tinh chat dong hoc phan tf clia cAc hé Phan tAn: .......ocoovveiieccccccceeeee 59
IL Sy phn tdn Anh SANE: ..oocveiiiiiiie e 59

Chuong X. Su hdp phu, tinh chdt dién ciia cdc hé keo va su keo ti......................... 61
L SU DA PRUL e enaranas 61
II. Tinh chat dién clia cAc h& KEO VA ST KEO tU: wvveeeveeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 68

Chuong XI. Cdc hé véi moi truong phan tdn khi, Iéng va rdn va xa phonG. ......... 72
I. Cdc hé v6i moi trudng phan tdn Khi, 10ng VA TAN: ...cevieieieieieieiceceecececceeeeee 72
IL X PRONE: ottt ettt ettt e e e e e b e e eraeeenneeeennes 77

Phdn IV. HOA HQC POLIMER. .....ccuueumscsummscsssssessssscssssssssssssssssssssssssssssssssssses 83

CHUONG XIT. MO DAU. ..o s e es e es s s e es e 83
I. Binh nghia va mot s8 tinh chdt co 1y dic trung ctia cdc polimer:..................... 83
ILI. Phan 1021 POIMET:.....coiiuiiiiiiiiiie ettt 84
II1. MOt S& POIMET tHEU DIEU:......veeveceveceeee e, 85

Chutong XIII. TONG HOP POLIMER BANG PHAN UNG TRUNG HOP............... 95
L. MOt SO KNAT TEIIN: .ottt ettt ettt ee et eeeeeeaeeaeana 95
II. Téng hop polimer bing phuong phap tring hop g0C: ...c.ovvervevreeeeeeeereeeeeene. 95
I1I. Téng hgp polimer bing phudng phap triing hgp cation: ...........cc.ceevevenn.e. 100
IV. Téng hgp polimer bing phuong phap triing hgp anion:..........cccocceveveveneen.. 104

Chutong XIV. tong hop polimer biing phuong phap tring nguRG........................... 107
L. MOt SO KNAT TEIIN: c.eeveeeeeeeeeeeee ettt ettt ee et ee e ene e 107
II. Can béng tring ngung va khdi lugng phan tf ca polimer:................co........ 107
III. BOng hoc clia phdn TN trinNg NEUNE: ...c.eeveeeuireeieieierieieieeieeeeeie e 109

Chitong XV. TINH CHAT CO LI CUA POLIMER. ..........oooooeeeeeeeeeseroeeeeeereseeesenees 111
I. Tinh m&m d&0 ClA POLMET: ......ooeivvveiceeeeeeeee e 111
II. Cac trang thai vat 1i co ban clia POIMET:......cccovevviriieiieiieieeeeeeeeee e 115
III. Budng cong cd nhiét ctia polimer vo dinh hinh: xem H.XV.7...................... 117
IV. Trang thdi tinh th€ ca POLMET: ..........ccveveevreeeeereeeseeee e, 119

126



Giao trinh Hoéa ly diang cho SV nganh Méi truong -127 -

Chiutong XVI. DUNG DICH POLIMER. ..............cccoueivieeiieeeeeecieeeieeeieeeaeeeee e enenas 121
I. Qua trinh hOoa tan POIMET: ......cccueviiiiieiieeieeeee ettt 121
II. Bic tinh cla dung dich polimer AAm dAcC: .....cooveviieiieiieieeeeeeeeeee e, 121
III. Dung dich lodng ctia polimer va phuong phdp x4dc dinh khoi lugng phan
CUA POLIMIET: .ttt ettt ettt e e b et e sbesbeeteeseesaeseessessessessesseeseesenns 122

127



	hoa_ly0001_2023.pdf
	hoa_ly0014_5482.pdf
	hoa_ly0027_0384.pdf
	hoa_ly0040_52.pdf
	hoa_ly0053_8723.pdf
	hoa_ly0066_3781.pdf
	hoa_ly0079_7372.pdf
	hoa_ly0092_1407.pdf
	hoa_ly0105_6578.pdf
	hoa_ly0118_0779.pdf

