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The research on the synthesis and performance of ester type polycarboxylic superplasticizer
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Abstract A methoxyl polyethylene glycol ether methyl acrylate MPEGMAA was synthesized by using an esterification reaction
technique. The novel polycarboxylic superplasticizers were prepared by copolymerizing of MPEGMAA acrylic acid AA  o—methy—
lacrylic acid MAA  sodium alkyl sulfonate SAS and maleic anhydride MAn . The optimum parameter of synthesizing this type of
polycarboxylic superplasticizer was n AA :n MAA :in MPEG600MAA :n MAn :n SAS =10.5:3.5:7.0:2.0:7.0 the dosage of initiator
was 1.0%. At its usage of 0.25wt% the fluidity of cement grout can attain 345 mm and there was no loss within 120 minutes.

Key words ester macromonomer polycarboxylic superplasticizer fluidity { potential

1
N N i, 1.1
AA
0 MAA
N DLVO Mackor MAn
MPEG SAS
09QB1402700
11C26113101172 N
2011-09-05 2011-11-22 OPC
1984 o
. WOQF-300  FTIR

4000~500 cm™ 32

<34 - 2012.2



em™ JS94H2 °

1.2
MAA MPEG. .
100 C 12
125C
MAA MPEGMAA 2.1
1.3 PCE-1
MPEGMAA  AA.MAA.
MAn  SAS 75C ,
25h 3h s 75C
1h 85 1h,
o pH :7
PCE-1 )
1.4
1.4.1
1.42 ¢
0.2%
WiC 100 QR
1.4.3
GB/T 8077—2000( )
WiC 0.9,
2
AA MAA MAn
SAS
PCE-1
MPEG600
22
. PCE-1 1

CH;%O—CII;—CH%—(_]
|

CooO- 0=C

| i
—fCHr+W}{HC CH}fcm—«H}{ﬁ—cmi—
a b e d

C00 CO0” 0;8—CH, CH,

B 1 PCE-1 899 FEHMTE

= (. 5%
® (. 8%
Al 0%
¥ 1.5%
*2.0%

0 20 40 60 80
[ 18] /min

E2 SI&H A SRR STt

100 120

e}

AA MAA

MPEGMAA SAS.MAn
MAA AA

i,
PCE-1
0.5%.2.0%

[\

0 1.0%
2h 0

m, SAS

NEW

BUILDING MATERIALS +35-



o (SAS) :n(MAA+AA)=2:1 ¥ n(SAS) :n(MAA+AA)=1:3
® 7 (SAS) :n (MAA+AA)=1:1 & n(SAS) :n (MAA+AA)=1:5
350I 4 n(SAS) :n(MAA+AA) =1:2

A

160
20 40 60 80 100 120
i Ti] /min
3 SAS A EIHEREKFIACGE$RERREE R E
3 SAS
o SAS
1h 2h
o —S05
{
59, —S0y
o —S05 SAS
o —S505
n SAS n MAA+AA =122
2h SAS
SAS
n SAS n MAA+AA 1:2,
2.3 MAA
MAA AA
MAA AA
4,

® (MAA) :n (AA)=0:1 ¥ n(MAA) :n(AA)=1:2
® n (MAA) :n(AA)=1:9 * n(MAA) :n(AA)=1:1
160 & (MAA) i (AA)=1:3 » n(MAA) :n(AA)=3:1

1] 20 40 60 80 100 120
FF A] /min

B4 MAA FEXHERIK T KRS IR 20 R BN E 8 f0

+ 36 - 2012.2

4 MAA

lh 2h 5 n MAA :
n AA =13
MAA 2h
o AA
- MAA
MAA AA
MAA AA
MAA
MAA MAA
MAA
o MAA  MAA+AA
25% o
2.4
—C00~.—S05 PEO o
191
- MPEG
—C00~.—S0y
MPEG
—C00~.—S05 o
MPEG
MPEG
360 -
0= —=- —
Egplt———m—
= ;é: - ® = WPEG2Z00
E 250 !\_ ® WPEG450
=2 < — a4 MPEGB00
g 260 | \\ ¥ MPEGT50
o0 # MPEG1200
2 poo \ » MPEG2000
200 L L
0 20 40 60 80 100 120
i (8] /min
B 5 RZEPEBSFREREIKF SR RN
5 MPEG1200  MPEG2000 lh

2h o —CO00~ —S0y



—C00™.—S05"
v, MPEG600

o

2.5 PCE-1 6

4000 3500 3000 2500 2000 1500 1000 500

BH em!
B 6 PCE-1 A4S

6 3445 ¢cm™ 1725 1320

em™ —(C—0—C—
1578 cm™ 1058 cm™
(1111 em™

2.6 PCE-1 7

360 [

E 350 0. 15%

15‘310 ® (. 20%

* 300 n—/"\_\

2900 20 40 60 80 ulm 120 140
I [ /min
B 7 PCE-1 RREIERFAKRSRRE
7 PCE-1
0.15%
300 mm
0.25%
PCE-1 0
2.7
0.29
8,
8 PCE-1
2h N
CO0~,—S05

360

= PCE-1 0. 25%
® OPC 0. 25%
A ZERMEIKA 0. 60%

160 : t
0 20 40 60 80 100 120
B (A] /min

B8 EMAE B GRS IR Z R T BN

OPC PCE-1
PCE-1 0PC
2.8 ¢
9
L o
30
25 s
o PCE-1
2 20 a ERMAN
=15
e
w10
0 . —
0 50 100 150 200 250 300 350 400
Bl /min
B9 i PCE-1 FZFEREAKF KRR FRE
{ B ERT T
9 PCE-1 4
{ . OPC
! 2 PCE-1
[13]
3
1 AA . MAA .MPEGMAA600 .
MAn.SAS
R n AA n MAA
n MPEG60OMAA :n MAn :n SAS =10.5:3.5:7.0:2.0:7.0
1.0% PCE-1
B 41

NEW BUILDING MATERIALS + 37



(3]

[7]

SRERERSR SR SR

(1]

2]

(3]

(4]

Hulusi Ozkul M.The utilization of beet molasses as a retarding
and water—reducing admixture for concrete[J].Cement and Con-
crete Research 2005 35 5 874-882.
Kavas T Olgun A Erdogan Y.Setting and hardening of boro—
gypsum— Portland cement clinker— fly ash blends.Studies on ef-
fects of molasses on properties of mortar containing borogypsum
[J].Cement and Concrete Research 2005 35 4 711-718.

[M].
2008 63-64.

pH
[J]. 2008 4 1-2.

Milestone N B.Hydration of tricalcium silicate in the presence
of lignosulphonates glucose and sodium gluconate[J].Journal of
the American ceramic society 1979 62 7-8 321-324.
Thomas N L Birchall J D.The retarding action of sugars on ce—
ment hydration [J].Cement and Concrete Research 1983 13 6
830-842.

Jochen Stark.Recent advances in the field of cement hydration

and microstructure analysis [J].Cement and Concrete Research

37
2 FTIR N

3 PCE-I ¢
. PCE-1

Li C Z Feng N Q Wang D M.Preparation and characterization
of comb -like polycarboxylic water —reducers and its function
mechanism [J].Journal of the Chinese Ceramic Society 2005 33
1 87-92.

Yamada K Ogawa S Hanehara S.Controlling of the adsorption
and dispersing force of polycarboxylate—type superplasticizer by
sulfate ion concentration in aqueous phase[]].Cement and Con-—
crete Res. 2001 31 3 375-383.

Shin J Y Hong J S Suh J K et al.Effects of polycarboxylate
superplasticizer on fluidity and hydration behavior of cement
paste Korean J[J].Chem. Eng. 2008 25 6 1553-1561.

[J]. 2009 31 6 12-15.

[10]

[11]

[12]

(5]

(6]

(7]

(8]

9l

[10]

[11]
[12]

[13]

2011 41 7 666-678.

Zhang L. H Catalan L J J Balec R J.Effects of saccharide set
retarders on the hydration of ordinary portland cement and
pure tricalcium silicate[J].Journal of the American ceramic soci—
ety 2010 93 1 279-287.

Bishop M Barron A R.Cement hydration inhibition with sucrose
tartaric acid and lignosulfonate Analytical and spectro scopic
study [J].Industrial Engineering chemistry research 2006 45 21
7042-7049.

Yoshioka K Tazawa Ei Kawai K et al.Adsorption characteris—
tics of superplasticizers on cement component minerals[]J].Ce—
ment and Concrete Research 2002 32 10 1507-1513.

Zingg A Winnefeld F Holzer L et al.Adsorption of polyelec—
trolytes and its influence on the rheology zeta potential and
microstructure of various cement and hydrate phases|J].Journal
of Colloid and Interface Science 2008 323 2 301-312.
Yamada K Ogama S Hanehara S.Controlling of the adsorption

and dispersing force of polycarboxylate —type superplasticizer

by sulfate ion concentration in aqueous phase [J].Cement and

Concrete Research 2001 31 3 375-383. vy

AR R R R R R R R RS R R R SR R SRR SRR IR IR SRR SRR SRR IR IR SRR SRR SRR

[J]- 2008 24 3 38-40.
(D].
2007.
[J]. 1999
5 26-28.
[J]- 2006 10 49-51.
[J]- 2008 27 6 913-916.

Kinoshita M Nawa T lida M et al.Effect of chemical structure
on fluidizing mechanism of concrete superplaaticizer contain—
ing polyethylene oxide graft chains Sixth CANMET/ACI Inter—
national Conference on Superplastieizers and Other Chemical
Admixtures in Concrete[C].U.S.A American Concrete Institute
2000 163-179.

[M].3 2000.
[J]. 2007 23 5 50-52.

[M].

2002 68-73. &

NEW BUILDING MATERIALS <41 -



