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chwong 3

Pong trung hop goc

3.1. Phan ing dong trung hop GoC

Péng trung hop 1a phan tmg trung hop gitra hai hay nhiéu loai monome khac nhau.
San pham cua qua trinh dong trung hop dugc goi la copolyme. Co thé viét phuong trinh phan
ung dong trung hop mot cach tong quat nhu sau :

HM1 + mM2 - ...-M1-Ml-Mz-Ml-Mz-Mz-Mz-Ml-Ml-...

Pa sb cac copolyme c6 cAu tao khong diéu hoa, trong mach dai phan tr, cac mét xich
co sO khac nhau sap x&€p mot cach hon don khong tuan theo mot quy luat nao va khong thé
tach ra cac doan mach 1ap di 1dp lai mot cach tuan hoan.

Néu san pham dong tring hop 6 dang :
«..-Mi- M- M- M- Ma- Mp- M- M - M- M- M - Mp- M- M- M-,
thi dugc goi 1a copolyme khbi.

Mot dang khac duoc goi 1a copolyme ghép co céu tao nhu sau:
Il/IZ
-M;- M- M;- M;- 1\|/Il- M- M- M; - M- M- My - M, - M-...
M. M,
M. M,

| |
Mot dic diém quan trong ctia qua trinh dong tring hop 1a néu thay ddi thanh phan va
ban chét ciia hdn hop monome tham gia phan tng ban dau thi c6 thé thu duoc copolyme ¢
cac tinh chét co ly thay d6i trong mot khoang rong. Nghia 1a bang phan tng dong trung hop
chung ta c6 thé thay ddi cac tinh chét co 1y - hoa 1y cua polyme. Vi vy c6 thé noi : “Ddng
tring hop 1a mot phuong phap bién tinh polyme”.

Phén tmg dong trung hop c6 ¥ nghia 16n trong thyc té, nd cho phép tong hop nhiéu san
pham copolyme cé nhing tinh chat quy gia ma timg polyme riéng le duoc téng hop bang
phan mg trung hop khong c6. Dac biét phan img ddng trung hop dugc tmg dung rong rai nhat
trong linh vuc cao su tong hop. Vi du cao su Buna-N 1a copolyme cua butadien va acrylonitril
(polyvinylxyanua) c6 kha niang chiu xing dau rit tét, trong khi dé polybutadien va
polyacrylonitril khong bén trong méi truong xing dau.

nCH,=CH-CH=CH, + nCH,=CH - ...- CH,-CH=CH-CH,-CH,-CH-...

| |
CN CN

San phdm cla qua trinh déng trung hop acrylonitril va
vinylclorua tan t6t trong axeton, trong khi dé pol yacryonltrll
va pol yvinylclorua chi tan dugc trong cac dung mdi c6 di ém sobi
cao va khé ki ém

nCH,=CH + nCH~=CH - ..-CH,-CH-CH,-CH-...
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| | | |
CN Cl CN Cl

3.2. Phwong trinh thanh phén vi phan ciia copolyme
3.2.1. Thiét 1ap phwong trinh thanh phén vi phéin

Khac véi qua trinh trung hop, trong hé phan tng chi c6 mot loai monome va mot loai
gbe tu do tuong umg, d6i véi qua trinh ddng trung hop trong hé phan tng c6 nhiéu loai
monome khac nhau va nhiéu loai gbc tw do (GTD) twong tmg. Giita cdc monome va cic gdc
tu do khéc loai c6 kha ning phan tmg khac nhau, vi vdy thanh phan cua copolyme thu duoc
khac voi thanh phan ciia hdn hop monome ban dﬁu.

Muc dich cta viéc thiét 1ap phuong trinh thanh phan vi phan 14 tim méi lién hé giita
thanh phan ctia hon hgp monome ban dau va thanh phan cua san pham copolyme va trong qua
trinh dong trung hop.

Xét qué trinh ddng trang hop 2 monome la M, va M. Khi d6 trong h¢ phan mg, ngoai
2 monome M; va M, con ¢6 thém 2 goc tu do tuong ing la:

R, : goc tu do c6 nhém cuodi cung 1a monome M; (......... M,°)
R,° : gbc tu do 6 nhom cuoi cung 1a monome M, (......... M,°)

Moi loai monome vé nguyén tac co6 thé tham gia phan tmg véi ca 2 goc tu do co trong
hé, nén ¢ giai doan phat trién mach c6 thé xay ra 4 loai phan trng nhu sau:

ki

(1) R, + M, - R/° vi1 = ki [Ri°][M,]
ki>

(2) Rlo + Mz — Rzo Vi = k12[R10] [Mz]
ko

3) R’ + M, - R/° Va1 = kai[R2°] [My]
ko,

4) R° + M, - R’ Va2 = ko[ R,2°] [M2]

Thiét 1ap phuong trinh thanh phan vi phan dya trén 3 gia thiét:

1. Hoat tinh ciia GTD chi phu thuoc vao nhom chirc cuia monome cudi mach.
2. Hau hét cac monome chi tham gia phan tmg phat trién mach.

3. Trang thai ding dugc thiét 1ap trong hé.

Trong qué trinh ddng tring hop, tdc do tiéu hao cua timg loai monome dugc xac dinh
bang hai phuong trinh sau:

- % - kll[Rlo] [M ] + kzl[Rzo] [Ml] (31)
- d[l:l/tIZ] :klz[Rlo] [Mz] + kzz[Rzo] [Mz] (32)

Ty 1€ tiéu hao ctia hai monome trong qua trinh dong trang hop 1a:
diM,] _ Xk, [RY]IM, ]+ k,, [R5 ][M ]
diM, ] k,[RYIIM, ]+ ko, [RE]IM, ]

(3.3)
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¢ trang thai dumg, 1a trang thai ma ¢ d6 néng d6 cac gbe tr do Ry°, Ry khong thay d6i
theo thot gian. Trong qua trinh déng trung hop goc, o trang thai dung thi  toc do tao thanh
gbc tr do R,° tir gbe Ry°bang te do tao thanh gde Ry tir gbe R,°.

k12[R1 ][Mz] = kzl[Rz ] [Ml] (3-4)
Tu (3) va (4), ta c6 phuong trinh :
kK [RYIIM, T, ko [RE]IM, ]
dIM,] _ K, [ROIM, ]k, [RSIIM,] 5s)
dM,]  k,[RY]IM,] | ky,[R5]IM, ] '
k,[RYIIM, ]k, [RE1M, ]
1 + k11[1\/[1]
d[M, | k;,[M, ]
= 3.6
dM,] |, kulM,] (3.6)
kZl[Ml]
< _ & - kﬁ - qs SN A ax | \
batr = K 1 = TR duoc goi 1a hai hang s6 dong trung hop. Thay ry, 1, vao
12 21
phuong trinh (3.6), ta co:
diM,]_ IM]  r[M,]+[M,] 37)

dM,] [M,] n[M,]+[M,]

Khi d6 chuyén hoa cua phan Umg thap (q < 10%), lac nay cé thé xem cac monome chi
tham gia phan Gng phat trién mach, nghia la sy ti€u hao cua hai loai monome trong hon hop
monome ban dau chinh la bang luong cta hai monome do6 trong san pham copolyme. Phuong
trinh (3.7) co thé viét:

dm, _ [M,]  1[M,]+[M,] .

dm, [M,] n[M,]+[M,] '
m, _[M,]  5[M,]+[M,]
[MZ] rZ[M2]+ [Ml]

hay 3.9)

m,

v6i my, m; 1a lugng monome M, va M, trong copolyme.

_ Phuong trinh (3.9) duoc goi la phuong trinh thanh pl}én vi phan cua copolyme, n6 cho
biét moi lién h¢ gitra thanh phan cta copolyme va thanh phén cia hon hop monome ban dau.
0 d6 bién hoa cao hon thi phuong trinh (3.9) khéng con chinh xéc.

3.2.2. Cac trudng hop c6 thé ¢é ciia hai hiang s6 dong trung hop ry, r,

Hai hiang sb dong trung hop 1 , 1, cho biét kha ning phan tmg cta cac gbc tu do véi
cac monome trong qua trinh dong trung hop, néu biét dugce ry, , ta ¢6 thé xay dung do thi biéu
thi sy phu thudc gitra thanh phan ctia copolyme vao thanh phan cua hon hop monome ban
dau.

Hai hing s6 dong trung hop 11, 1, ¢6 thé co cac trudng hop sau:

1.['1 =0 =1
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k
J 11 M A LA A 5 5 a o~ A &
Taco:r = P 1 - ki = kyz : hang so toc d6 cua phan ung gitta goc R,° véi
12
monome M, bang hang so6 toc do cua phan Ung gitra goc R,° vd1 monome M, nghia la géc R,°
c6 kha nang phan ing nhu nhau véi 2 loai monome M, va M,

22 M A LA A 5 5 , [ A r.e
D= = 1 — k» = ks : hang s0 toc d0 cuia phan ung gitra goc R,° véi monome M,
21
bang hang so toc d cuia phan tng gitra goc R,° vdi monome M,, hay c6 thé noi goc R,° c6 kha
nang phan ing nhu nhau véi 2 loai monome M, va M,

Vay ca hai gbc R,°, R,° déu c6 kha ning phan tng nhu nhau v6i ca 2 loai monome M,
va M. Trong truong hop nay thanh phan cia san pham colopyme s& bang thanh phan cia
hén hop monome ban dau.

That vay, khir, =1, =1 thi phuong trinh thanh phan vi phan (9) c6 dang:

m1:M1

m M

2 2

_ San pham copolyme c6 thanh phan twong tmg véi thanh phan ctia hdn hop monome
ban dau.

Pay la trudng hop 1y tudng, trong thuce té rat kho xay ra. Boi vi cting mot gde tu do thi
rat kho c6 kha ndng phan trng nhu nhau véi hai loai monome c6 ban chat khac nhau.

C6 thé biéu dién mbi quan hé gitra thanh phan cua copolyme vao thanh phan ciia hon
hop monome ban dau g véi cac truong hop cua 2 hang s6 dong tring hop ry, 1, trén hé toa
d6 phang. Néu trén tryc hoanh biéu dién thanh phan ctia monome M, (hodc M,) trong hdn hop
monome ban dau, khi d6 trén tryc tung 13 thanh phan ciia monome M, (hodc M,) trong san
pham copolyme hodc nguoc lai.

Do thi biéu dién sy phu thudc cua thanh phan copolyme vao thanh phan hdn hop
monome ban dau trong truong hop nay la duong so (1).

m,

m, * m,
LL.ri=nn=1

2.1n>1, n<l
3.n<l,n>1

4.1’1 <1,I'2 <1

M

1

M‘I+M2

Hinh 3.1. Sy phu thudc giita thanh phan copolyme
vao thanh phan hén hgp monome ban dau

2.r1 >1 ;<1

11 A A 9 7 e
= o >1 - ki > ks : goc Ri° wu tién phan trng v61i monome M;
12
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22
D=1 <1 = ki <ka : gbc R,° uu tién phan Gmg véi monome M,
21

Ca hai gbc R,°, R,° déu wu tién phan tmg v6i monome M;. Vi vdy san pham copolyme
c6 thanh phan monome M, nhi€u hon thanh phan monome M, trong hon hgp monome ban

dau (copolyme giau monome M, hon). DBuong biéu dién sy phu thudc cia thanh phan
copolyme vao thanh phan hdn hop monome ban dau trong truong hop nay 1a duong s (2).

3.r1<1, r,>1.

11 A A 5 I re
n= <1 - ki <kj; : goc R vu tién phan ing véi monome M,
12

22 A I PO 7.
n=a >1 - ko> ks : go6c Ry,° vu tién phan tng véi monome M,
21
Ca hai goc R,°, R,° deu uu tién phan Gng véi monome M, . Vi vdy trong san pham
copolyme thanh phan ciia monome M, s€ nhi¢u hon so vdi trong hon hop monome ban dau.
Duong bicu dién so (3).

4.r<1; rn<l.

= k—” <1 - ki <k, : hang s6 tdc d6 ctia phan tng gitta géc R,° voi monome M,
12

nho hon hing s6 toc d6 ctia phan tng giira gbc R,° voi monome M, hay c6 thé néi goc R,° wu
tién phan ing vd1 monome M, trong qua trinh dong trung hop.
k22

n=1 <1 - k» <k : hang s6 toc d) ctua phan tng gilra goc R,° vdi monome M,
21

nho hon hing s téc d cua phan ung giita gdc R,° vi monome M, hay c6 thé noi: gbc R,°
uu tién phan trng véi monome M; trong qua trinh dong trung hop.

Toém lai, cac géc tu do R,°, Ry° c6 xu hudng phan ing manh véi cac monome khac
loai, két qua 1a copolyme c6 cau tric luan phién gitta 2 loai monome M; va M,. Buong biéu
dién so (4).

Néur << 1,r, << lhaykhi r, - Ovar, — 0, nghia la cac gbc tu do hau nhu chi
tham gia phan ing v61 cac monome khac loai, khi d6 xu hudng luan phién s€ cang cao, thanh
phan cua copolyme c6 sy xen k& gilra hai loai monome. Trong truong hop dac biét nay,
phuong trinh phan ing dong trung hop cé thé viét nhu sau :

1’1M1 + l’le — (_MI'MZ_)n

5.ri>1;5r,>1.

11 A ‘A 3 , 7.
n= > 1 - ki > k2 : goc R,° vu tién phan tng véi monome M.
12
k22
= >1 - kp >ky : gbc Ry° uu tién phan ing voi monome M,
21

Caéc goc tir do ¢6 xu hudng uu tién phan tmg v6i monome cung loai, trong truong hop
nay kha ning dong tring hop xay ra kém. Trong hé dong thoi xdy ra ca qua trinh dong trung
hop va trung hop, san pham thu dugc 1a hdn hop cua cic polyme riéng 1¢ va mot phan
copolyme.
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Néur, >> 1 var, >> 1, khi d6 ki, >> ki» va ks >> ko, nghia la cac géc tw do hau nhu
chi tham gia phan ung v&1 monome cung loai, két qua la tao thanh cac polyme riéng 1é. Qua
trinh dong trung hgp xem nhu khong xay ra.
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3.2.3. Cac phwong phap xic dinh hai hing sé dong trung hop
1. Phwong phap Alfrey

Gia tri cta hai hang s6 dong trung hop 1y, e rat co y nghia trong qua trinh dong trung
hop, vi né cho biét kha ning phan mg cua cac gbc trr do voi cac monome co trong hé. Bang
thuc nghiém c6 thé xac dinh hai hiang sé dong tring hop 1y, 1.

Phuong trinh thanh phan vi phan (9) ¢6 thé viét dudi dang :

M, ]ngE[M] 1@
[M,]3m, [[M.]

0
17 (3.10)
0

n=

Pay la phuong trinh tuyén tinh gitta r, va r,. Cac gia tri [M,], [M,], m,, m, duoc xac
dinh dugc béng thuc nghiém. Bang nhiéu thi nghiém khac nhau ching ta v& duong biéu dién
clar, = f(r;). Vé Iy thuyet cac duong thang nay phai cat nhau tai 1 dlem ung voi gia tri cua ry,
1,. Nhung thuc té do sai s6 trong thyc nghiém cac dudng thang ndy cat nhau tao thanh mot da
giac, tur trong tdm cua da gidc nay xac dinh 2 gia tri tvong ung cua ry, 1>,

I

N\

Ty frommmmmmmmmmemmemenees

>

I I

Hinh 3.2. D6 thi x4c dinh 1y, 1, theo phuong phap Alfrey

2. Phuwong phap Fineman - Ross

Tu phuong trinh thanh phan vi phan cua copolyme:
m, _ [M]  5[M,]# [M,]
m, [M,] 5[M,]+[M,]

£ M, o _m
Néu dat F = va f= — , thay vao phuong trinh trén., ta co:
[MZ] m,
Pe-1: -t (3.11)
f f

2

A 1A \ . .~ F F F{ ~ A s ie g
Day la phuong trinh tuyén tinh gitta — ¢ - 1)vp— . Muon vé dugc do thi phai xac
f f

dinh duoc F va f.
- Khi phan {mg xay ra & d6 chuyén hoa thap, co thé xem [M,], [M,] chinh bang nong
5 M
dd ban dau cta 2 monome M,, M,. Vay F = (M, ]
[M, ]
7
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- Bing thuc nghiém phan tich thanh phan cta copolyme chung ta xac dinh dugce m, va

m,. Tinh duoc f= —

m,

thX =1

Hinh 3.3. D6 thi x4c dinh 1y, r, theo phuong phap Fineman - Ross

3.3. Kha ning phén ing ciia monome va goc tw do
3.3.1. anh huwéng cia hiéu ing cam @ng va hi¢u ung lién hgp

Xét cac monome dang vinyl CH, = CHX, trong qué trinh tring hop, néu lién két doi
cia monome cang bi phan cuc thi monome cang hoat dong, nghia la hoat tinh cia monome
cang cao, khi 46 tdc do cua giai doan khoi mao va phat trién mach cang ting.

Do phan cuc lién két d6i ctia monome phu thudc vao ban chit ciia nhom thé -X, sb
lugng va sy phan bo cac nhom thé vao 2 nguyén tur cacbon ¢ lién két doi.

Néu c6 1 hay 2 nhom thé -X & cing 1 nguyén tir cacbon thi s& 1am ting su phan cuc
cua lién két doi, tang kha nang phan ing ctia monome CH,=CHX, CH,=CXX.

Nguoc lai néu 2 nhom thé -X duoc phan bd déu & 2 vi tri cacbon khi d6 phan t
khong bi phan cuc, lam gidm hoat tinh cia monome X-CH=CH-X

Kha ning phan (mg ctia cac monome dang vinyl dugc sap xép theo chiéu ting dan nhu
sau:
Etylen < Propylen < Metylmetacrylat < Styren

Trong khi d6 anh hudng ctua hi€u rng cam ung va hiéu ung lién hop gay ra boi cac
nhom thé -X dén kha ndng phan ng cua cac goc tu do thi hoan toan nguoc lai so véi
monome. Cac nhom thé 1am tang kha nang phan ung cia monome nhung da lam cho mtc do
on dinh dién tir & gdc tu do bi thay doi vi thé lam gidm hoat tinh ctia goc.

Vi du monome vinylaxetat kém hoat dong vi hiéu ung lién hop ctia né gan bang 0 s&
cho goc tu do twong Ung rat hoat dong :

R°+ CH,=CH - R-CH,-CH?

| |
OCOCH; OCOCH;

Trong khi d6 monome styren rat hoat dong nhd hiéu tng lién hop manh lai cho gbc tu
do kém hoat dong.

R°+ CH,=CH - R-CH,»-CH?®
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e 0

Nhu vay su c6 mat cua nhom thé co hiéu ung cam ung hodc hi€u tng li€n hop s€ lam
tang kha ning phan tmg cia monome, nhung lai lam giam kha ning phan tmg cua goc tu do.
Diéu can luu y 14 anh hudng cia hiéu Gng lién hop dén gde tu do 16n hon dén monome, béi vi
linh d¢ cua dién ti ty do cao hon linh d6 cua cdp dién tir nén hi¢u tng lién hop trong géc xay
ra manh hon trong monome.

Goi R°, R,°, M va M, 1a 2 gbc va 2 monome khong va c6 nhom thé c6 kha ning lién
hop. Khi d6 néu tién hanh dong tring hop thi ¢ giai doan phat trién mach c6 thé xay ra 4 loai
phan Ung sau:

1 R° + M - R°
2. R° + M, - R,°
3 R,° + M > R°

4. RS+ My - Ry

Duya vao anh hudng cua hi€u tng li€n hgp dén monome va goc ty do, ching ta c6 thé
sap x€p thir tu kha nang cua cac phan ung trén theo chiéu giam dan nhu sau:

2 > 1 > 4 >3
3.3.2. anh hwéng cua hiéu irng khong gian

Néu monome dang vinyl chi c6 mot nhém thé thi s& 1am cho do phan cuc cua lién két
d6i tang 1én, ting kha ning phan tng cua monome. Néu c6 hai nhom thé cing nim & mot vi
tri ciia nguyén tir cacbon thi do phan cuc cua lién két doi cang ting, kha ning phan tmg cua
monome cang cao. Nhung néu hai nhom thé & hai vi tri cacbon khac nhau thi mot mét khong
lam tdng d6 phan cuc ciia monome, mdt khac néu kich thuéc cta hai nhém thé cang 16n s&
ngin can cac monome tién dén gin nhau dé tham gia phan tng trung hop. Hién tuong trén
duoc giai thich 1 do hiéu tng can tré khong gian cua cac nhom thé ¢6 kich thude 16m.

Vidu: 1,2- diphenyletylen khong c¢6 kha nang tham gia trung hop
n CH=CH > khong trung hop

0 ©

3.3.3. anh hwéng cia do phan cuc

Khi tién hanh phan tmg ddng tring hop tir 2 monome, néu tich sb hai hang s6 dong
trang hop ri. 1, — 0 thi san phdm c6 tinh luan phién cang cao. Vi du anhydric maleic c6 r, =
0,015 va styren c¢6 1, = 0,04. Ngudi ta thay rang su ludn phién cia copolyme 13 do do phan
cuc cua hai monome quyét dinh. Do phan cuc cang cao thi sy luan phién cang l6n. Chinh vi
vy ma anhydric maleic (chét thu dién tir) va diphenyletylen (chat cho dién tir) c6 kha ning
ddng tring hop v6i nhau duoc trong khi timg monome riéng 18 khong c6 kha ning tring hop:

nCH=CH + nCH=CH -~  (-CH-CH - CH-CH-),

| | | | | | |
C6H5 C6H5 O:C\ /C:O C6H5 C6H5 O:C\ /C:O

O O
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Alfrey va Price dd chirng minh anh huéng cia d6 phan cuc dén xu huéng luan phién
cua cac nhom monome khac nhau trong mach copolyme qua phuong trinh ban thyc nghiém,
phuong trinh nay dugc chirng minh dya trén 2 gia thiét:

1. Xu hudng luan phién la do twong tac dién cia monome va gdc tu do gy nén.
2. Dién tich cuia monome va gbc ty do 1 nhu nhau.

Theo Alfrey va Price thi hang sd toc do cua 4 loai phan tmg & giai doan phat trién
mach trong qua trinh dong trung hop la:

2
“e e

ki=prPqe” ko =paq,e "™

-ee

ko = PQe '° ko =P,Q.e °
voi - P;, Qi 1a hai dai lvong dac trung cho kha nang phan ung ctia goc va monome
- €1, ¢ la dién tich trén goc va monome.

ki, - &e-el(el-eZ)

r = (3.12)
kp, Q,
k
b= 2 &e-eZ(eZ-el) (3.13)
k2| Ql
Tur (3.12) va (3.13) ta co:
.= g @-e2y (314)

Ttr biéu thire (3.14) chung ta ¢6 nhan xét:

+ Néu e, = e, tirc 12 r.r, = 1. Pay la trudng hop dong tring hop 1y twong: khong c6 sy
luan phién.
+Néue, Ze, tic lar.r, <1, san pham co su luan phién giita hai loai monome. Néu

su khac biét giita e, va e, cang 16n thi ri.r, << 1 hay r.r, — 0, san phdm c6 sy luan phién
cang cao gitta hai loai monome.

Tuy nhién phuong phép trén c¢6 nhimng han ché la: dé c6 duoc phuong trinh (3.14) hai
tac gia da thura nhan h¢ so dién tich cua goc va monome la nhu nhau, dicu nay khong chinh
xac, béi vi :

- Pién tich ctia gdc va monome khong thé bang nhau.

- Néu monome va gdc c6 mang dién tich thi dung méi véi do phan cuc khac nhau s&
anh hudéng dén kha nang phan ing cua ching.

3.4. Su phu thudc giira thanh phin copolyme va d9 chuyén hoa ciia monome TRONG
QUa trinh dong trung hop

Chung ta biét rang tinh chét co 1y cta copolyme phu thudc vao thanh phan cta ching,
nhu vy danh gia sy phu thudc thanh phan copolyme vao do bién hoa ctia monome 1a mot
cach gian tiép danh L gia sy phu thudce tinh chat co Iy cta copolyme vao do bién hoa. Piéu nay
c6 1oi trong thuc tién san xuat, nguoi ta chon dd bién hod phu hop dé thu duge san pham c6
nhitng tinh chét co Iy mong mudn.

Xét qua trinh déng triung hop hai monome M, va M,. Gia sir hdn hop monome ban dau
chirta M mol cia ca 2 monome M, va M,. Goi:
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- F; 1a phan s6 mol cua monome M; trong hon hgp monome.

- f; 1a phan s6 mol ctia monome M; trong copolyme.

Sau thoi gian t, gia st c6 dM mol monome tham gia phan tng, tong sé mol monome

con lai 13 (M - dM), phan sb mol ctia monome M, con lai 1a (F, - dF,) va trong copolyme c6
chtra f;dM mol monome M;.

Theo dinh luat bao toan vat chét thi sé mol monome mat di trong hon hop ban dau
chinh bang s6 mol copolyme tao thanh, ta co:

F1M - (Fl = dFl) (M - dM) = f1dM

(3.15)
FM - F M + F,dM + MdF, - dMdF, = fidM
vi dMdF, 1a dai luong v6 cung nho c6 thé bo qua, ta c6:
MdF1 =(f1 - Fl)dM
h e 3.16
y ¢-F) M (3.16)
Lay tich phan phuong trinh (3.16), ta c6 :
I dF,  _ J aM _ M
Fm (f1 - F1 ) M M Mo
h [—h M 3.17
- n
ay j i (3.17)
Mit khéc ta ¢6 d6 chuyén hoa q dwoc tinh theo biéu thirc:
M.~ M 4 M,
q= M, Y
h Mo 3.18
ay v o1-q (3.18)
Thay (3.18) vao (3.17),taco :
[ LA (3.19)
= In _
F'[| F -f) 1-q

~ Phuong trinh (3.19) cho biét sy phu thudc giira thanh phan copolyme (f)) vao do
chuyén hoa (q) cia monome.

Tich phan & vé trai ctia phuong trinh (3.19) dugc xac dinh bang phuwong phap do thi
nhu sau:
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Foi F, F

Néu gitr nguyén 2 can Fo va F, ma thay doi dai luong f hodc giit ¢b dinh f,
ma thay doi 2 can Fy, va F, thi ta s€ c6 dugc moi li€n hé gitra dién tich S va do chuyén hoa q,
tr d6 suy ra su phu thudc gitra thanh phan ctia copolyme va dg bién hoa cia monome.
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