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KH NG C NG CH T KH  THI C (II) 
2- T C

T NG H P B -ATRP 
 1 1, Tr n Th  2 ng2,  

Nguy n Th  Di u Linh3  Quang Th m3 
T 

Trong  c u  poly(methylmetrylate) (pmma)  c t ng h p   
b ng vi c  ph i  t , b ng  kh i ng  ng     ng c 

 t o b ng  t   electron (art-atrp) i  gi n ti n  l c ni   kh  oxy trong 
dung  monomer,   c   kh    sao 4b pmma v i tr ng ng  
t  c a 40000 Da c thi t k  b i m t  sao b n  tay. K t qu  c a s  c ng ng 
t  h t   quang ph  h ng ngo i cho th y c u  sao b n  c a pmma v i  
ch c  bromua end. v   tr ng ng  t  tr ng ng c a pmma  t  24400 n 
36300 i v i vi c  ng n ng  ng thi c th  hai gi m   th  m.m t ng h p 
t i lo i thi c(ii) gi m t p trung   c a 0.20. cho th y s  n nh nhi t t t nh t. 

T   Polyme, 2-ethylhexanoat. 
1. T V N  
Hi p polyme hi p g c chuy n m ch 

c ng - n ngh ch (reversible addition - fragmentation chain transfer polymerization,  
p g c s  d ng nitroxit (nitroxide mediated polymerization, 

 p g c chuy n d  (Atom transfer radical polymerization, ATRP) 
c s  u c c [1]

c tr   c  c ng 
p th  c a m  t trong nh

nh t trong vi c ki  c a polyme v  
ng h

[2]. K  t  n nay, 
ph n u c i ti n nh m kh c ph c nh ng h n ch  c  ng 

 c a ch c ch t kim lo i chuy n ti y oxi c  m
th  CuBr/ph i t  amin). ARGET-ATRP (activators rerenerated by electron transfer) 

t s  n c n  ti
v i ph c ch u Mm+1/L  m t ch t kh  n ch t 

Mm+1/L v  tr ng  m  ng t m
mu n x  ti ng ch i 100 ppm 
                                                   
1 Khoa Kh  
2  
3    
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 t c c lo i b  tri  [3,4] t kh  c 
s  d u v  ph n ng ARGET-  k  c (II) 2-
etylhexanoat (Sn(EH)2), gluco, ascorbic acid, hydrazin ho c phenyl hydrazin [5-8].  

 u ti n 
 ch (lo i oxi) b ng nhi c - - 

-pump- 2 [9-11] t nhi u 
th i h  th m ph c t

c hi n. Do v  d ng m
 kh  oxy cho h  dung d ch ph n ng th i kh ng c

ng ch t kh  thi c (II) 2-eth n hi u su t, tr  
 nh ng ph  c c v  

2. TH C NGHI M     C U 
t 

Metyl metacrylat (MMA, 99%, ch a ~ 30 ppm MeHQ, t  tr c mua 
t  Aldrich (Hoa K c khi s  d c ch y qua c t nh nh 
ki m nh m lo i b  ch t c ch  MeHQ. Ch hritol tetrakis (2-bromo-
isobutylrat) (PT4Br), v  C21H32Br4O8 ho c C[CH2OCO(CH3)2Br]4 c 
ch  t o t   u [11], ph  c ng t  h 1H-NMR) 

2 - 4,28 ppm, s (8H); C-CH3 - 1,91 ppm, s (24H)). Metanol 
(CH3OH, 99,7%, t  tr ng 0,792 g/ml), axeton (99,7%), 1,4-dioxan (99,5%, t  tr ng 1,039 

c cung c p 
b t Qu c). Tin(II) 2-etylhexanoat (Sn(EH)2, 95%, t  
tr n ph m c -Alrich (USA); 1,1,4,7,7-penta-metyl-dietylen 
triamin (PMDETA 99%, t  tr n ph m c c 

c s  d ng tr c ti p. 
ng h  

Dung d ch g a CuBr2 c pha ch  g m 2,20 g dioxan, 0,30 
g metanol, 0,020 g CuBr2 ch g a Sn(EH)2 c pha 
ch  g 2

ng ch t kh  Sn(EH)2 so v i t ng kh ng dung d c thi t l
ng v u polyme t -

 t ng h ng 1.  
ng c  th   t ng h p m u 4sPMMA-S

ch c n u 2 c  100 mL l t g m 10,7g dioxan, 10g MMA, 0,30g 
dung d ch G1, 0,15g dung d ch G2, 0,183g ch t kh  s  mol gi a 

ng v i tr  polyme mong mu n MT 
t trong ch u th y tinh ch a d y t . 

Dung d c s 2 trong th m lo i b  
n c ti  nhi  70 - ong 20h. K t m ch 

ph n ng b c l nh. Dung d ch sau ph n 
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b c cho ch y qua c t nh  lo i b  
mu i kim lo c thu h i b t t a tr i th  
g p 10 l n dung d ch polyme, k t t c r a s ch 3 l n v i methanol. S n ph m polyme 

c s  nhi  60  c b o qu i v i 
c ti n . 

B ng 1. Kh  t ng h p 4sPMMA  
 

u 4sPMMA-Sn10 4sPMMA-Sn20 4sPMMA-Sn30 
Dioxan 10,7 10,55 10,4 
MMA 10,0 10,0 10,0 
PT4Br 0,183 0,183 0,183 
G1  
C(%) CuBr2 C(mmol/L) 

0,300 
(0,01%) 
0,469 

0,300 
(0,01%) 
0,469 

0,300 
(0,01%) 
0,469 

G2  
C(%) Sn(EH)2 C(mmol/L) 

0,150 
(0,10%) 
2,33 

0,300 
(0,20%) 
4,66 

0,450 
(0,30%) 
7,00 

 
Ph  c ng t  h 1 c th c hi t b  c ng 

ng t  h -d6 (DMSO-d6) 
v i n  1-2 mg/mL  t n s  500MHz. Ph  h ng ngo i bi i Fourier (FTIR) c a 
m  h ng ngo i bi i Fourier Jasco 6600 (Nh t B n)  
nhi  i s   4000 - 400 cm-1 v i 32 l  i 4 cm-1, 
s  d u su t ph n nh b
tr ng polyme sau khi s   
nh t (MV) c  nh ng 

-Houwink-Sakurada, s  d ng nh t k  c pha 
  c l u l c ng 

t c l   lo i b  t p ch t [12].  
3. K T QU   TH O LU N  

ph  H-NMR 
u di  1HNMR c u 4sPMMA-Sn10, Sn20, Sn30 trong dung 

-d6, tron  t hi n  c 
  -CH3  

 
atacti i m  PMMA. D t 
qu  , t  l  n mm : mr : rr c u 4sPMMA-

 ng t  c ng 
gian atactic c c t ng h p b [13]. Pic xu t 
hi n  -CH2- trong m  m nh 
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nh t xu t hi n  -CH3. Pic  4,28 ppm v ng 
 r t y -CH2 xu t hi

c a 4s-  ch t kh c c
c n t  ch t kh

u s n ph  
lo i b   t t a polyme 4sPMMA t  metanol. 

3.2.  
 FTIR c  2 

cho th m gi ng nhau c a 3 m p th  c a PMMA. 
 (c -CH2 3 i p th   

-1 ng bi n d ng ( ) c 3 
(CH2)  1387cm-1. Pic h p th  c a (C=O) xu t hi n   

753 cm-1; a (C-O)  1273, 1244 cm-1 -1. M t pic xu t hi n 
v  y i r t quan tr ng n m  v  -652 cm-1 

 c -Br cu i m nh c c kh nh 
b i ch t kh c lo i b  tri  u 4sPMMA. 

  
1H-

4sPMMA-  
-  

4sPMMA-Sn10, S  
3.3.  

 th   nh t c a dung d c 
  i m u 4s-PMMA-  

ng th ng h i quy c  nh n ph  thu c tuy  t  
nh t t i h  nh nh t   th  m c ng h i 
quy v i tr  nh t. Tr  c u polyme (MV nh nh  g 

-Houwink v ng s  K=1,5.10-5 u [12]. 
B t qu  nh MV, hi u su  (MLT
th c: MLT = H.MT [14]. K t qu   B ng 2 cho th y hi u su t c a ph n ng, tr
t  Mv c ng ch t kh  Sn(EH)2 t  n 0,40 %. V
kho ng th i gian ph n  t  
24400  c gi i t  ph n ng (chuy
n  c t  c a ch t kh  Sn(EH)2 [15].  

(b): 4sPMMA-Sn20

(a): 4sPMMA-Sn10

(c):4sPMMA-Sn30

 2000 4000
-1)

3500 3000 2500 1500 1000 500
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m u 
mMMA 

(g) 
mpol 
(g) 

H 
(%) 

MLT = 
H.MT Mv 

Sn10 10 5,25 52,5 22600 24400 
Sn20 10 6,64 66,4 26560 28400 
Sn30 10 7,25 72,5 31440 36300 

3.4.  
 TGA c c t ng h p v

ng Sn(EH)2 i nhi t t  nhi  t qu  
 t  gi   b y (Tonset), nhi  t c 

 y c i (Tatmax i c a m u   
trong B n nhi t  kho ng nhi t 

u kh  TGA c a m u 4sPMMA-  d ch chuy n 
nh  v   cao, m  b t 

 Tatmax i 2 m i (B ng 3).  d i nhi  250 - 45
m  y m  kho ng 410 - t qu  c 
cho th ng ch t kh  Sn(EH)2  b n nhi t c

  th p khi s  d
ng ch t kh  0,20% ppm. V ng ch t kh   0,40%), polyme thu 

  i thi  b n nhi t.  

Sn(EH)2 nhau 

m u 
Tonset 

 
Tatmax 

 
Kh i (%) 

nhi  
   

Sn10 266,1 315,2 74,57 36,68 9,82 
Sn20 286,4 326,3 84,18 34,88 4,91 
Sn30 284,2 326,2 81,60 28,61 2,73 

 

  
 

y = 0,00246x + 0,01651
y = 0,00203x + 0,01403
y = 0,00175x + 0,01267

0,010
0,015
0,020
0,025
0,030
0,035
0,040

0 2 4 6 8

4sPMMA-Sn30
4sPMMA-Sn20
4sPMMA-Sn10
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4. K T LU N 
c ti  ph n 

 ch  t
v i ph c ch 2 ch t kh  Sn(EH)2. Ph  1
m ng t  c C-Br cu i m ch c
t  ch t kh  t  n 0,30 % (so v i t ng kh ng 
dung d ch), hi u su t ph n tr  c
t  n 36300 Da. K t qu  c t ng h p v i ph c 
ch 2 t kh  Sn(EH)2 v i n  u 

 b n nhi t t t nh t. 
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INVESTIGATING THE EFFECTS OF RECERENCE (II)  
2-ETHYLHEXANOATE ON THE PROPERTIES OF SYNTHETIC 

PMMA BY ARGET-ATRP METHODS 
Khuc Duong Huy, Ngo Xuan Luong, Tran Thi Ha, Dam Xuan Thang,  

Nguyen Thi Dieu Linh, Do Quang Tham 
ABSTRACT 

In this study, poly(methyl methacrylate) (PMMA) was synthesized successfully by 
atom transfering radical polymerization with the application of activators regenerated by 
electron transfer (ARGET-ATRP) under simple proces of nitrogen purging for the removal 
of oxygen in monomer solution. Tin(II) 2-ethylhexanote with different concentrations of 
0.10, 0.20 and 0.30% was used as reducing agent, CuBr2 complex catalyst was fixed at 
concentration of 0.01% (100 ppm). Four-arm star PMMA with target molecular weight of 
40000 Da was designed by a 4-arm star initiator. The obtained results of nuclear magnetic 
resonance and infrared spectra led to the 4-arm star structure of PMMA with bromide-end 
functional groups. Viscosity average molecular weight of PMMA samples increase from 
24400 to 36300 Da with increasing tin(II) reducing agent concentration. The PMMA 
synthesized at tin(II) reducing agent concentration of 0.20% shows the best thermal stability. 

Keywosds: Polyme, 2-ethylhexanoat. 
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