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Abstract: In this study, the reactivity ratios of n-butyl acrylate (BA) and methyl methacrylate
(MMA) were investigated. The copolymerization reactions were performed in toluene at 70 °C,
using azobisisobutyronitrile as the initiator. The composition of the initial monomer mixture and
copolymers was easily determined with the help of proton nuclear magnetic resonance (*H-NMR)
spectroscopy. The molar fractions of BA and MMA in the feed were varied to apply the linear
methods of Fineman—Ross and Kelen - Tudos. The calculation gave the reactivity ratios r,, =0.18

and r,,, =1.73. The computed copolymer composition was relatively close to the real copolymers
obtained, with a 5% deviation.

Keywords: Copolymerization, butyl acrylate, methyl methacrylate, reactivity ratios.

* Corresponding author.
E-mail address: trungpham781@hus.edu.vn

https://doi.org/10.25073/2588-1140/vnunst.5662
49



50 P. Q. Trung et al. / VNU Journal of Science: Natural Sciences and Technology, Vol. 40, No. 3 (2024) 49-57

Xac dinh hang s6 dong trung hop cua n-butyl acrylate
va methyl methacrylate bang phuong phap NMR
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b6 Van Pang, Nguyén Minh Ngoc
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Tém tit: Trong nghién ctru nay, hing s6 dong tring hop cua n-butyl acrylate (BA) va methyl
methacrylate (MMA) di duogc khao sat. Phan ing dong trung hop duoc thuc hién trong dung moéi
toluene & 70 °C, va dugc khoi mao bai azobisbutyronitrile. Thanh phin hdn hgp monome ban dau
va ty 1& cua ching trong copolyme dugc x4c dinh bang phd cong hudng tir hat nhan proton
(*H-NMR). Ty 18 mol ban diu cia BA vd MMA trong hdn hop phan tng dugc 4p dung theo md
hinh tuyén tinh Fineman-Ross va Kelen-Tudos. Hang s6 dong tring hop ciia BA va MMA lan luot

dugc xac dinh 1a r,, =0,18 va r,,,,

=1,73. Khi so sanh vdi tinh toan 1y thuyét theo cac hang sb

ddng tring hop ¢ trén, thanh phéan thyc té cta san pham thu duoc chi 1éch 5%. Két qua trén nam

trong gidi han sai s6 chap nhan duoc.

Tir khéa: Dong tring hop, butyl acrylate, methyl methacrylate, hang s6 dong tring hop.

1. Mé dau

Copolymer cua n-butyl acrylate (BA) va
methyl methacrylate (MMA) da duogc thuong
mai hoa va mg dung rong rii trong nhiéu linh
vuc nhu mang son, keo dan, 16p phu [1]. Khi
duoc st dung trong nhitng linh vuc khac nhau,
ching c6 thé ¢ tinh chét rit khac biét. Cac tinh
chét cua copolymer nhu nhiét do thuy tinh hoa,
tinh chat co 1y deu phu thuge nhiéu vao thanh
phan va cach sip xép cac mit xich monomer
trong mach copolymer. Nhiing copolymer nay
thuong dugce téng hop bang phuong phap trung
hop gbc tu do, ma cac hang sé dong triung hop
ciia comonomer dugc xem la mot trong nhing
thong s6 quan trong nhit. Ching khong nhimg
cho biét vé kha ning phan tng twong ddi cua
hai monomer ma con cho phép dy doan thanh
phan ciia copolymer thu duge. Bén canh dé, no
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cling anh hudng toi tbe do trung hop va su phan
bd cac mit xich trong copolymer [2].

Du di c¢6 nhidu nghién ciu vé phan tng
dbng trung hop cua BA va MMA [3-6], nhung
két qua cho thiy hiang sb dong trung hop cua
hai monomer lai phu thuc vao nhiéu thong sd
nhu hing sé téc d6 phan Gng cua ting
monomer, dung méi, diéu kién phan Gmg va ca
d6 chuyén hoa [7]. C6 thé xac dinh hang s6
dong trung hop dua trén hai phuong phép: tinh
toan 1y thuyét va thyc nghiém. Tinh toan ly
thuyét chi dua trén két qua mot sb thi ‘nghiém
dé dua ra phuo‘ng trinh cung tham s6 va du
doan cac gia tri hing sb dong trung hop [8].
Tuy nhién, két qua dua ra thuong kha sai léch
so v6i thyc té. Phuong phap thuc nghiém dya
trén viéc thay déi ty 16 cua cac monomer va xac
dinh thanh phan thuc cua copolymer, két hop
v6i cac phuong trinh tuyén tinh hoac phl tuyén
tinh dé tinh dugc gia tri hang so dong trung
hop. Trong d6, phuong phap tuyén tinh yéu cau
phai c6 do chuyén hod nho phu hop dé co thé
xem rang thanh phan comonomer ¢ thoi diém
nghién ciru khong thay ddi so voi ban dau.
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Véi muc dich dé c6 thé téng hop duoc
copolymer cua n-butyl acrylate va methyl
methacrylate c¢6 thanh phan phu hop, trong
nghién ciru nay, chiing t6i da tién hanh xac dinh
hiang sd dong trung hop bang thuyc nghiém.
Phan tmg dong tring hop duoc thuc hién trong
dung dich ¢ 70 °C v6i dung moi toluen, va dugc
khoi mao biang 4,4’- -azobisisobutyronitrin
(AIBN), voi ty 1¢ hai monomer thay d6i. Thanh
phin monomer ban dau va trong copolymer
duge xac dinh bang phuwong phap cong huong
tir hat nhan proton (*H-NMR), va duoc sir dung
lam d@ liéu tinh toan theo cac phuong phap
tuyén tinh Fineman - Ross va Kelen - Tudos.

2. Thuc nghiém
2.1. Hod chat

Cac monomer BA 99,5%, MMA 99,5%
duge cung cip boéi Acros Organic. Toluene
dugc cung cap boi hing Fisher. Dung méi va
cac monomer duoc tinh ché bang cach cho di
qua cdt sic ky dwoc nhdi boi 5 cm bdt min
nhém oxit Al,Os nhim loai bo nudc va céac
chat wc ché trung hop. Chat khoi mao
4,4’-azobisisobutyronitrin (AIBN) dugc cung
cp boi Sigma-Aldrich, va duoc két tinh lai
trong methanol trudc khi st dung.

2.2 Téng hop copolymer va xdc dinh hang sé
dong trung hop

Hon hop hai monomer véi ty 1& xac dinh
duoc cho vao binh ciu 100 mL chira 20 mL
toluene sao cho ndng do6 monomer dat 2 M.
Noéng do AIBN sir dung 1a 1% so voi nong do

ik CHj, 3 4
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monomer. Oxi dugc loai bo bang cach suc khi
agon trong 60 phut. Sau d6, hdn hop phan tng
dugc gia nhiét ¢ 70 °C. Do chuyén hoa tai cac
thoi diém dugc theo doi bang cach dung xy lanh
hat 0,1 mL mAu hdn hop phéan tng rdi chup phd
1H-NMR Thanh phan copolymer dugc xac dinh
bang cach ldy 0,1 mL dung dich phan tmg cho
vao ong NMR nhu trén, nhung tién hanh loai bo
dung mai toluene va mot phan monomer & &p suat
thép trudce khi chup phd *H-NMR.

2.3. Phirong phdp do phé céng hweéng tir hat nhdn

Ph cong hudng tir hat nhan H-NMR duoc
do trén thiét bi phd ké AVANCE III HD
500 MHz (Bruker Biospin), trang bi dau do da
hat nhan BBFO 5 mm. Mau dugc hoa tan trong
dung m6i CDCI3-99% (99%, Armar Chemical).
Phd 'H-NMR duge do & 298 K, 32 scan, do
phan giai 65k diém. Mot ham line broadening
0,3 Hz duoc nhan vao phé khi thuc hién chuyén
Fourier. Pha va duong nén phd duoc didu chinh
tu dong trong chuong trinh Topspin 3.2.

3. Két qua va thao luin

3.1. Xac dinh do chuyén hod ciia phan g
dong trung hop

Phé H-NMR ctia copolymer P(BA-co-MMA)
v6i ty 18 thanh phan BA/MMA ban dau 1a 46/54
(ty 18 mol) duogc thé hién & Hinh 2. C6 thé chia
cac tin hi¢u thanh hai vung riéng biét. Vung
phé tir 0,5 - 2,5 ppm tuong tng vdi cac proton
cua trong mach chinh cia polyme, proton cuia
nhém thé -CHs cia MMA, céc proton -CH,-
CHa-CH3 nhém este cia BA[4].

-

HsC

Hinh 1. Phan tmg dong tring hop BA-MMA trong dung méi toluen, sir dung AIBN lam chét khoi mao.
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C6 thé thay ving nay twong dbi phtc tap,
cac tin hiéu phé bi ché)ng 14n nén rat khé tach
biét. Ngugc lai, ving phé tir 3,0 - 4,5 ppm lai
rit & rang va chi gom hai nhém tin higu.
Trong d6, nhom pic ¢ 3,6 - 3,97 ppm la tin hiéu
cua -OCHjs (H2 va H2’, Hinh 1) trong MMA va
PMMA, nhém pic & 4,0 — 4,4 ppm bao gdm tin
hiéu ctia -OCH,- (H5 va H5’) trong monomer
BA va san pham PBA tao thanh. Céc tin hiéu

L

65 64 63 62 61 60 59 58 57 56 55 54
1 (ppm)

ciia monomer con du xudt hién & ving tir
5,5 dén 6,5 ppm, trong d6 pic 5,5 ppm (singlet)
tuong Gng voi mot trong hai hydro vinylic cta
MMA (H1), con hai doublet ¢ 5,7 va 6,55 ppm
lan luot twong tmg véi hai hydro nhom -CH,-
vinyl (H3 va H3”) cia BA. Hydro vinylic con
lai ciia BA (H4) xuat hién ¢ 6,2 ppm dudi dang
multiplet va bi chong 14n véi tin hiéu cua hydro
vinylic khac (H1’, singlet) cia MMA.

44 43 42 41 40 3.9 3.8 37 3.6 3.5 34 3.3
f1 (ppm)

[PV

25 2.0 1.5 1.0 0.5 0.0

Hinh 2. Phd 'H-NMR ctia hdn hop phan tmg c6 thanh phan BA/MMA ban dau 46/54 sau 60 phit.
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Hinh 3. Phd 'H-NMR cuia hdn hop phan img dong tring hop BA-MMA theo thoi gian,
vung pho tu 3,3 — 4,3 ppm (tir dudi 1€n): 10 phut; 20 phut; 30 phut; 40 phut; 60 phut; 120 phat.
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T dién tich cac pic, ta c6 thé xac dinh duoc
d6 chuyén hoa va ty 1& thanh phan cua
copolymer. Po chuyén hoa duoc xac dinh theo
cong thtc:

Sea  Swm _g  _g

a(BA) a(MMA)
p-2—3 (1)
“BA | PMMA
2 3

Trong d6, Swwma 12 dién tich pic -OCHa
(H2 va H2’) cia MMA trong ca copolymer 1an
monomer, Sga la dién tich pic -OCH,- tuong
ung voi HS va H5’ ctia BA trong copolymer va
monomer ban diu. Sawmma) VA Saea 1an luot 14
dién tich cac pic tuong ung véi H1 va H3 cua
hai monomer.

Dé co thé ap dung cic phuong trinh thanh
phén va md hinh tuyén tinh xac dinh cap hing
s0 dong trung hop, ta phai gia thiét rang thanh
phan cia monomer trong hon hop ban dau la
khong dbi trong thoi gian phan tmg. Do d6, do
chuyén hoa ctia phan tung khéng dugc qua 16n
(thuong dugc gidi han trong khoang 5-10%).
Can phai xac dinh thoi gian phan Gmg phu hop
dé do6 chuyén hoa khong vuot qua gidi han nay.
Két qua khao sat phan ung dong tring hop
BA/MMA c6 ty 1¢ ban dau 1a 46/54 theo thoi
gian dugc trinh bay trong Bang 1 va Hinh 2.
Sau 20 phat phan tng, do chuyén hoa da dat
7,6%, thich hop daé ap dung cac phuong phap
tuyén tinh. O do chuyen hoa thap hon, cac tin
hiéu ciia polyme rit nho dan dén viéc xac dinh
dién tich pic khong chinh xac. Nhu vay, cac thi
nghiém tiép theo s& dugc gidi han thoi gian
phan ung 1a 20 phut.

Bang 1. P9 chuyén hoa ctia phan tmg dong tring
hgp BA va MMA (ty 1¢ mol BA/MMA: 46/54) theo
thoi gian phan ung

Thai gian phan tng (phat) | Do chuyén hoa (%)
10 3,5
20 7,6
30 13,1
40 14,8
60 27,2
120 41,5

3.2. Xac dinh hcing s6 dong tring hop bdng
phuong phadp tuyén tinh Fineman-R0SS

Thanh phan ban dau cta hai comonomer
xac dinh theo ndng dd cta trng monomer:

___ [BA]
" [BA]+[MMA] @
[MMA] )

¥~ [BA]+[MMA]
Thanh phan cua copolymer dugc xac dinh
tr pho cong huong tir hat nhan theo cong thurec:
E o= d[BA] _
* d[BA]+d[MMA]
S, 25 (4)

a(BA)
(SBA - ZSa(BA) ) + (SMMA - 3Sa(MMA))
d[MMA]
d[BA]+d[MMA]
Suma ~3S(en)
(SBA - Zsa(BA)) + (SMMA - Ssa(MMA))

V6i Fgy VA Fyppa lan luot 13 ty 18 thanh
phan cia BA va MMA trong copolymer. Mit
khac, thanh phan cua copolymer c6 thé duoc
xac dinh theo 1y thuyét thong qua phuong trinh
duoc dé xuat boi Mayo va Lewis [4]:

MMA

Q)

MMA

d[MMA]  Fy. [MMA]
d[BA]  F,. [BA]

Nuva [ MMA] +[B

A
o [BA] (VM)

Trong d6 rvma va rga lan luot 1a héng )
dong trung hop cia MMA va BA. Dua trén
phuong trinh  thanh phin Mayo-Lewis,
Finemann va Ross dd dé xuat phuong phap do
thi tuyén tinh tir dir liéu thuc nghi€m. Ta c6 X
1 ty 1& hai monomer ban dau:

_[MMA]

7
[BA] ()

Y duoc xéac dinh 1a ty 1€ cia PMMA va
PBA trong copolymer

Y= —FIgMA ®)

BA
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5 XY -X . X? dugc cip hang s6 dong trung hop cia MMA va
Ta dat G=—"— va F==-, phuong B 13y luot lar,,, =175 var,, =0,173. Khi so
trinh Mayo-Lewis s& duoc lai 1a: sdnh v&i nghién ctru ctia Madruga va cac cong

su [4] & cung diéu kién do chuyén hoa thap

G=twF—Tea (9 (Y =1,971Var1,, =0,323), gid tri thu duoc

D thi thu duoc (Hinh 4a) sé c6 dang dudng ctia ching t6i thap hon. Tuy nhién, Madruga da
thang, trong do, rwma 13 hé s6 goc con rea duoc thuc hi¢n phan tmg ¢ nhi¢t do thap (50 °C)
xac dinh khi ngoai suy dn F=0.Su dung mo trong dung moi bg:nzen, va nong d0 monomer
hinh tuyén tinh cta Finemann-Ross, ta xac dinh ciing 16n hon 3-5 lan.

Bang 2. S6 li¢u thuc nghiém phan tmg ddng trimgy hop BA va MMA trong dung méi toluen & 70 °C,
véi nong dg monomer 2M, nong do chat khoi mao AIBN 1a 0,02M, thoi gian phan tmg la 20 phut

faa fvma Fea | Fuma X Y F G n ¢

0,19 0,81 | 0,110 | 0,890 | 4,263 | 8,109 | 2,241 | 3,737 1,428 | 0,867
0,35 0,65 | 0,198 | 0,802 | 1,857 | 4,062 | 0,849 | 1,400 1,142 | 0,712
0,47 0,53 | 0,270 | 0,730 | 1,128 | 2,708 | 0,470 | 0,711 0,841 | 0,577
051 | 049 | 0,324 | 0,676 | 0,961 | 2,086 | 0,443 | 0,500 0,611 | 0,563
0,60 | 040 | 0,378 | 0,622 | 0,667 | 1,642 | 0,271 | 0,261 0,403 | 0,440
0,61 0,39 | 0,373 | 0,627 | 0,639 | 1,679 | 0,243 | 0,259 0,417 | 0,414
0,66 0,34 | 0,430 | 0,570 | 0,515 | 1,326 | 0,200 | 0,127 0,220 | 0,368
0,80 0,20 | 0,503 | 0,497 | 0,250 | 0,989 | 0,063 | -0,003 -0,006 | 0,155

0 1 2 0.0 0.2 04 0.6 08 1.0

Hinh 4. Dudng tuyén tinh x4c dinh hang sé dong trang hop:
(a) dudong Fineman-Ross (trai) va (b) Kelen-Tudos (phai).

3.3. Xac dinh hc:ing s6 dong trimg hop theo dé tao ra trong sé bang nhau cho tit ca dir liéu.
phuong phap tuyén tinh Kelen-Tudos Phuong trinh Kelen-Tudos s€ 1a:
Duya trén phuong trinh tuyén tinh Fineman- n= [rMMA + rB_A} E— Ten (10)
Ross, Kelen va Tudos da cai tién bang cach o @
thém vao mot hiang s6 dwong a. K§ thuat nay G F

giup trai rong dit liéu trén toan bo pham vi xét Vo1 = a+F va ¢ = a+F
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D) thi sy phu thude ctia 1 theo & sé& co dang
duong thing (Hinh 4) . Khi ngoai suy dén
E=0va &=1, ta lan luot co duge gia tri cua
—r /@ Vva rywa twong tng. D liéu thyuc
nghiém duogc phan bd ddi xtng trén d6 thi bang

1/2
X Fmax) ,
Fmin V& Fmax 1a cac gia tri nho nhat va 16n nhat
cua F. Tu dr li¢u tinh toan theo phuong trinh

Kelen-Tudos dugc trinh bay trong Bang 2, ta
x4c dinh dwoc «=0,38. Cac hiang sd dong

trung hop thu dugc lan lugt 1a 1,,,, =173 va
r,, =0,18.

cach lay gié tri cia o =(F

min

trong do

3.4. Xic dinh hang sé dong trimg hop theo
phuong phap Kelen-Tudos mo rong

Mit khéc, thyc té 1a hang s6 dong trang hop
phu thudc vao didu kién phan ng nhu ndng do,
nhiét do, dung moi va nhét 1a do chuyén hoa.
Do chuyén hod phai dii “thip” dé ta co thé coi
nhu ty 16 monomer 1a khong d6i, din dén kho
thyc hién thyc nghiém, nhit 1a ¢ nhiét do cao.
Do d6, Kelen-Tudos dd mé rong phuong trinh
thanh phan dé co thé ap dung cho ca khi do
chuyén hoa cao [9]. D6 chuyén hoa vé khdi
lugng dugc dua vao:

(S%— Sa(BA))x Mga +(S’?3MA _Sa(MMA)jx M ma (11)
Son 4 My, + 2

2 BA 3 MMA

W=

D6 chuyén hoa mol riéng phan &, Va &,
cia cadc monomer lan luot duoc tinh theo
phuong trinh:

G = 52 (13)
_ log(l_é:MMA) 14
IOg (1 - ‘fBA) ( )

Trong d6, i 1a ty 18 khéi luong phan tir ctia
hai monomer. Néu ta str dung d6 chuyén hod
mol thi z=1. F va G trong phuong trinh Kelen-
Tudos sé& duoc viét lai 1a [1, 9]:

-~ (15)
Y-1
z

Do do6, chung t6i da thyc hié€n phan ung
dong tring hop BA va MMA nhung vé6i thoi
gian dai hon, 30 phat, nén d6 chuyén hoa dat
dugc ciing 16n hon, tir 17 dén 30%. Két qua
tinh toan dit li€u theo phuong trinh Kelen-
Tudos mé rong dugc trinh bay trong Bang 3 va
d6 thi n-¢ duoc trinh bay trén Hinh 4. Két qua
thu duocty,, =1,476 var,, =0,263. Co thé
thdy hing s6 dong tring hop cia MMA van 16n
hon nhiéu hing s6 dong trung hop ciia BA. Do
d6, polyme thu dugc s& c6 dang 1a copolymer
trong do6 ty 1€ MMA trong copolymer ludn 16n
hon ty 16 MMA trong hdn hgp monomer ban
dau [1]. Piéu nay c6 nghia 1a gbc tu do wu tién
phan ng véi monomer MMA hon so véi BA
[10]. Két qua hiang s6 dong trung hop cua
MMA thu dugc nho hon nghién ciru cua
Madruga [4] khi nghién ciru & d6 chuyén hoa

G= (16)

thip. C6 thé do diéu kién tién hanh phan {ng
u+X , ) NP .
Eopn = W{ Y } (12) cta ching t6i khac biét (70 °C so vai 50 °C).
Bang 3. S6 liéu thyc nghiém phan tmg dong tring hop BA-MMA vdi thoi gian phan timg 30 phut

fea fvma p Fea Fvva Z F G n 13
0,25 0,75 14,0 0,169 0,831 1,656 1,798 2,373 1,101 0,834
0,26 0,74 13,6 0,172 0,828 1,745 1,583 2,189 1,128 0,816
0,27 0,73 17,2 0,183 0,817 1,751 1,455 1,977 1,091 0,803
0,29 0,71 12,2 0,212 0,788 1,521 1,605 1,782 0,908 0,818
0,35 0,65 15,0 0,241 0,759 1,808 0,964 1,190 0,900 0,730
0,39 0,61 17,6 0,276 0,724 1,794 0,816 0,905 0,772 0,695
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0,53 0,47 29,4 0,382 0,618 2,095 0,368 0,293 0,405 0,507
0,54 0,46 29,7 0,372 0,628 2,286 0,323 0,300 0,442 0,475
0,58 0,42 17,1 0,413 0,587 2,132 0,312 0,197 0,294 0,466
0,67 0,33 22,0 0,503 0,497 2,263 0,193 -0,006 -0,011 | 0,350
0,75 0,25 13,5 0,555 0,445 2,653 0,114 -0,075 -0,159 | 0,241
0,77 0,23 25,7 0,606 0,394 2,533 0,101 -0,139 -0,302 | 0,221
0,80 0,20 28,8 0,628 0,372 2,891 0,071 -0,141 -0,328 | 0,166
0,81 0,19 6,0 0,639 0,361 2,532 0,088 -0,172 -0,385 | 0,198

Bang 4. Cac gia tri hang s6 dong triung hop thu dugc theo cac phwong phép tuyén tinh khac nhau

Phuong phap tinh

Phuong trinh tuyén tinh Mvma lea R2

Fineman — Ross

y=1752x-0,173 1,752 | 0,173 | 0,997

Kelen — Tudos

y=2151x—0,470 | 1,621 | 0,173 | 0,961

Kelen — Tudos mo rong

y=2,213x—0,737 | 1476 | 0,263 | 0,984

Trung binh 1,616 | 0,203
Tuong ty, voi ty 16 monomer ban dau la
y 56/44, copolymer thu dugc c6 69% MMA, gan
& v6i gia tri tinh toan 1y thuyét 1a 72,5%. Gian dd
o8 ./// su phu thudc Fumma va fuma tir phuong trinh (17)

0.0

05

T T T T
0.2 04 086 08

Hinh 5. Budng tuyén tinh Kelen-Tudos m¢ rong dbi
v6i phan ung c6 d6 chuyén hoa cao.

3.5. Tong hop copolymer ¢é thanh phan xdc dinh

Dua trén céc hing sd dong tring hop dugc
xé4c dinh & trén (Bang 4), hai mau copolymer da
dugc tong hop. Tir phuong trinh Mayo-Lewis,
ta co thé xac dinh ham lugng cua monomer
MMA trong copolymer tur ty 1 monomer ban
dau [10]:

r.l\élMA fl\iMA + fMMA fBA > (17)
r.MMA fMMA + 2 fMMA fBA + r-BA fBA

FMMA =

Két qua phd NMR cho thiy ty 168 MMA
trong copolymer dat 82,7% dbi véi ty 1¢ ban
dau 70/30. Theo phuong trinh trén,
VOif,,, =1,616var,, =0,203, ty 1& hai
monomer trong copolymer phai 1a 81,4/18,6.

(Hinh 6) cho thdy van c6 su sai l1éch nhat dinh
voi dit lidu thuc té, nhung nam trong gidi han
chap nhan duoc.

1

Hinh 6. Buong Mayor-Lewis cho h¢ BA-MMA.
Céc chim () 1a céc dir liéu thuc té.

4. Két luan

Hing s6 ddng trung hop cia BA va MMA
trong dung moéi toluen ¢ 70 °C da dugc xac
dinh. Két qua thu dugc bang cac phuong phap
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tuyén tinh Finemann-Ross, Kelen-Tudos va
Kelen-Tudos mé& rong phu hop véi thuc té khi
ham lugng ctia BA trong copolymer ludn ludn
nho hon thanh phin BA trong hdn hop
monomer. Mit khac, két qué ciing cho thiy anh
huong ciia do chuyén hoa dén hing sb dong
triung hop cia MMA. Céc gia tri hing s6 dong
trung hop thu duoc co thé dugc sir dung dé du
doan va tir d6 tong hop cac copolymer c6 thanh
phan xéc dinh.
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