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A%
K- A B C D E
() + n(fE)) Cw(HEALFD / 70) (wEKFD /%) 0/ C) (t/h)
1 1.5: 1 2.5 20 120 5
2 2.0:1 3.0 30 125 6
3 2.5:1 3.5 40 130 7
1 3.0:1 4.0 50 135 8
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Tab. 2 Results of orthogonal test

KH G ) BT %) oKD %0 0 Oy V% w/% AR
1 1.5:1 2.5 20 120 5 58.8 96. 0 154. 8
2 1.5:1 3.0 30 125 6 78.4 94.5 172.9
3 1.5:1 3.5 40 130 7 89. 8 90. 4 180. 2
4 1.5:1 4.0 50 135 8 93.1 89. 8 182.9
5 2.0 1 2.5 30 130 8 97.8 82.0 179. 8
6 2.0+ 1 3.0 20 135 7 96. 3 89.0 185.3
7 2.0:1 3.5 50 120 6 93.6 90. 3 183.9
8 2.0+ 1 4.0 40 125 5 96. 0 93.7 189.7
9 2.5:1 2.5 10 135 6 97.3 80. 8 178.1
10 2.5:1 3.0 50 130 5 98.9 73.6 172.5
11 2.5:1 3.5 20 125 8 88.4 81.6 170.0
12 2.5:1 4.0 30 120 7 85. 1 77.8 162. 9
13 3.0:1 2.5 50 125 7 84.0 84.9 168. 9
14 3.0+ 1 3.0 40 120 8 86. 3 80. 9 167.2
15 3.0 1 3.5 30 135 5 98. 8 74.5 173.3
16 3.0:1 4.0 20 130 6 96. 1 85.3 181.4
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Tab. 3 Result analysis of orthogonal test

K A B C D E

k 80. 025 84.475 84. 900 80. 950 88.125

ks 95.925 89. 975 90. 025 86. 700 91. 350

ks 92,425 92. 650 92. 350 95. 650 88. 800

ks 91. 300 92. 575 92. 400 96. 375 91. 400
R 15. 900 8.175 7.500 15. 425 3.275
g 92,675 85.925 87.975 86. 250 84. 450
£, 88. 750 84. 500 82. 200 88. 675 87.725
3 78. 450 84. 200 86. 450 82. 825 85.525
I3 81. 400 86. 650 84. 650 83.525 83.575
Rua 14. 225 2. 450 5.775 5. 850 4.150
g 172.700 170. 400 172. 875 167. 200 172,575
¥, 184. 675 174. 475 172. 225 175. 375 179. 075
¥, 170. 875 176. 850 178. 800 178. 475 174. 325
K, 172.700 179. 225 177.050 165. 775 174. 975
R 13.800 8. 825 6.575 12. 700 6. 500

F AL 1 85 SR 23 A T 0 B 2 2 i A 3R R U B JR A3 B L BT AR B e i T AR R 2%
St G5 525 I H A K. B 2 SR Ak R B A9 3 9 B 0 2% R B AR A I TR Ak R (HLR A AR R ) BLiE fi
2R 5 BN 5 B DR JEE IR 43 B0 S T A B0 1) 18R Ak S5 SUARIG. B0 45 PR 32560 19 A5 AS T ) 6 . 6 1 T IR EE UK L
N $k B T LA T4 2 5P A1 3 5207 ) 35 T Ak 14 T 2R AT DT 486 K L 14 T Ak 256 (HL 38 o R 1
JEE IR U AR 24 38 R 3 P 0 R (MAAD (1 1 &5 Bl E MAA T & 10 38 Jin Fn s By 38 B2 4 T o, 5 5 5 3



%Al KBS S5 ORI WK I R BIR G L2 423

MAA 5 MPEGMA 1200 [ % , T FEA% T 00URE 9 0 k43 4505 2 2 5 7K 00 6 Pk 07 0K 18 Al 52 17 7 21
f) 7K 5 EH 2 IO 2 4 K7 P I 2 [ 2 P TR P38 L 0 Bt MAA 5 MPEGMA 1200 %2 5
S YO R 2R 4 KA R 45k 5 S K R T B T4 g8 R L IS A L LM R UK R 3
PR A5 5 8 A5 A T 28 A 735 A o (LB %65 52 07 6 1] £ 4B K, MAA 1 MPEGMA 1200 45 53 % A= 1 3 5 b
S Y B (A 28 L R AR T LS 1 R 43 L 5 4 S0 T 3 00 R A 3 0 75 o i 8.
MR IV 9 25 B 48 B e fE T2 561 AL CoDLE, B BREEBE AR e 2.0 ¢ 1o ft Al 300 55 ik 4 B
4% B KR AN 40 96, SRR EE 9 130 C BB 1] H 6 b i IR P 4% 14 » 1Ak B2 7 ) I 2
1 98. 9%, DUHEEE AR A2 KON 91, 190, W R AE— AN (KK - FLERB 48 50k 190, 0 T oA 92 36 4% 1
TSR, BT L, Fk R R B R AL AR I do g oo L
FRY LR B8 R 43 550 S R T B0 % € G AL R 0L U 4 B e e
R A2 O 52 o B8 AR T 2 A 0 ol
2.3 MEFARESBNEARRVRERS ML ol / o
VY6 DR 45 2 S S0 R 2 3 0 » 76 T A wl A | &
SRR B F T LU T AGE B 00 L A B gs//
AN IR AL ORI B 2L 2B R — 25 0 s
B AR T AR GRS T RS R A A BoR Y5 10 15 20 25 30

Lrate | 188

94 |-

v/%,x1%

1182

V7 Ak 58 OBUHEE PR 7R 4 B S ), 5 RN 18] 1 s iK%

P P 1R s B BE SRR A B A 3 TR Ak S 08 i b Pl 1 LSRR R A 3 Ok i AL R
s 22 BEL 5 0] 5 EE A Bk 2. 090 B T AL R B i K s 4k 4k i AL B K 43514 5 W
T BHL 5 50 A A R Al AR W s 2D 5 DR T e BEL 3R R0 Fig. 1  Effects of mass fraction of
AR 2k T 8RN T 5%1&7'@51%%3[9] CHE 1 ®E polymerization inhibitor on the esterification
A0+ 2438 0 B A L 0 XU A R X i rate and double bond mol fraction

IR 3 BCEEAR 5 Bt 265 EL R 751 2k %0 385 o R0 JBE R 50 T 984 R, 2 B SR ) A A Bk 2. 5 0 i TR R
AT L BEL SR R B A A 5 BEL LR T R R D TR 2 T B HY RS D TR 5 A O P A 2 T B SRS RN
NLEE T 5 1 2545 48 50 i BHLR 7 s i/ B0k 2.5 %.
2.4 L5 HRIEDH

R T ROV TR B AR ) % MPEG 1200 5 #1453 K48+ H.48 MPEGMA 1200 #4740 4% 1%
FAE A& 2 FiR.

a. MPEG 1200
b. MPEGMA 1200

. , 2872 l , . 1109

3600 3200 2 800 2400 2 000 1 600 1200 800 400
v/em™!

B2 HARP= 4 A
Fig. 2 IR spectrum of target product

By 2 AT T4 a 9 3 482 em BRI — OH M 45 R 2005, 2 889 em 't ifE B — CH, XFFR
PR 204, 1 113 em ™' B B C—O—C WA 45 Pk 2l 06, 3R B 43— vb A7 A0 12 6 L PR R gl ke 25 R 41
Mk b 5HhZk a 75 R ZHOH R P8 EA AR 2 i A 4g IR sh g . &l 2 i@ A dh 2k b 78 1 638
em AR C=C B (R 4 4 sl e, R WITR AL W) vh & A AU 78 1 719 em ' I 3 BRER B BE C= O iy f
AiPR s, FL R a 900 7 R AR, UL & AR T R . X FE B R £ W ek S R 3 N A IR 7 FE 4 IR
IS5 o R BT % A i Tt LB AR IR e R 119 2R £ . HY ik FHY RE T 04 IR TR R B




424 R (8RR D 2012 4F

1) 38 ik B2 R A vk T 8 T SR R R 28 i A R0 9 M R A 2R £ T VY TR FH RS T R R O 3 ok 21 A
J X FIr A5 2 58 7= W AT 45 48 R AE L 10 5 S H AR ).

2) AT b A Ok 25 5 R Ak 38 HRUEE BE IR 385 DL R 255 T 45 TR 2R X 1R Ak 23 0L JBE R 43 B
Wi B € 1A B MPEGMA 1200 MYt L2450 . BRI FE /R o 2.0 ¢ 1, BH SR G 5k 43 8 (L T
IR T BT o 2.5 %0 AR B 5 2 AR (LA SR & W B W ok 5 1) O 4 20 - 485 KGR S 40 50 (LA R L
JiE i) Ry 4026 W S 130 C L W ALY 6 he FE A 1T L B Ak BN Y TR Ak 2R 98, 906, XU
FE IR A H R 91.1%.

S & k-

[1] skate st . SR ARIR AR A P RE ISR AR S H R S i 34 [T ] Il P 2 31, 2010, 36 (12) : 160-161.

(2] MR, B85 TR IR R WK F K HIE MPEGMA Ayl 4 (1], B 5TA R 2£311,2009,12(1) :101-105.

[3] PLANK J,POLLMANN K,ZOUAOUI N,et al. Synthesis and performance of methacrylic ester based polycarboxy-
late superplasticizers possessing hydroxy terminated poly (ethylene glycol) side chains[J]. Cement and Concrete Re-
search,2008,38(10) :1210-1216.

[4] LI Chong-zhi,FENG Nai-qian, LI Yong-de,et al. Effects of polyethlene oxide chains on the performance of polycar-
boxylate-type water-reducers[ J ]. Cement and Concrete Research,2005,35(5) :867-873.

(5] 2S48 B T3k, 4 bk, RIRIR FR oK 5 AL 5 S v e Ak o 7 it 50 B2 40, 2004, 7(2) :194-201.

(6] R A BRI R RO AR (T K FHREMN GRS RIELT ] @ HMF29R,2010,9(3) : 312-
316.

L7] SKkAERYE. A PLUE RE I E B0 AT LM L db st A 2f Tolk i 4t , 1990 575-577.

[8] PAPAYIANNI I, TSOHOS G,OIKONOMOU N, et al. Influence of superplasticizer type and mix design parameters
on the performance of them in concrete mixtures[ ] ]. Cement and Concrete Composites,2005,27(2) :217-222.

(9] B3R .o/ 00T, 55, 0 R R AL 16 ) 4 TP L DU IR 2R 2 I B W K- 750 TR L) 0. W U W R 2F 2 e - B AR B2
R ,2008,44(1) . 64-68.

Research of the Synthesis Process of Polycarboxylate
Water-Reducer Active Macromonomer

ZHANG De-liang, WANG Wei-de, ZHAO Peng, YAN Rui-jing

(College of Chemical Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract; The active macromonomer, methoxy polyethylene glycol methacrylate-1200( MPEGMA 1200) , used for poly-
carboxylate high performance water-reducer, was synthesized by direct esterification taking methacrylic acid (MAA) and
methoxy polyethylene glycol-1200 (MPEG 1200) as raw materials. Through the orthogonal experiments, comprehensive
evaluation of mole ratio of MAA to MPEG, dosage of catalyst, polymerization inhibitor and water-carrying agent, reac-
tion temperature and time on esterification were investigated with the esterification rate and double bond mol fraction as
measurement indexes. The optimum conditions of synthesizing MPEGMA 1200 were confirmed as follows: mole ratio of
MAA to MPEG was 2.0 ¢ 1, dosage of polymerization inhibitor was 2. 5% of MAA quality, dosage of catalyst was 4% of
MPEG quality, dosage of water-carrying agent was 40 % of the total reactant quality, the reaction time was 6 h, and reac-
tion temperature was 130 ‘C. Under these conditions, the esterification rate was 98. 9% and the double bond mol fraction
was 91.1%.

Keywords: methoxy polyethylene glycol methacrylate; esterification; water-reducer; esterification rate; double bond mol

fraction
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