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Abstract: Polyether-modified poly (aspartic acid) superplasticizer (PEMPASP) was synthesized by using
polysuccinimide (PSI) and polyetheramine (M2005) as materials and characterized by FTIR. The effects of
different superplasticizers and their dosage on the fluidity and flexura strength of cement pastes were
discussed. The mechanism of PEMPASP superplasticizer was studied by TOC, Zeta potential, XRD and
TG-DSC. The results showed that when the molar ratio of PSI to M2005 was 1 : 0.14, the prepared
superplasticizer exhibited good performance. The fluidity of cement paste containing 0.35% PEMPASP was
increased by 189% compared with that of cement paste containing polyaspartic acid (PASP). When the
mass fraction of this PEMPASP was 0.25% of cement, the flexural strength of cement mortar was increased
by 15.6% compared with that of blank cement and 17% higher than that of cement mortar containing PASP.
The introduction of long-chain polyether can change the charge densty and sde chain structure of
superplagticizer, which affects the electrostatic effect and steric hindrance of superplasticizer on the cement
particles. Thus, the adsorption, dispersion and the hydration of cement are improved, and the
comprehensive performance of superplasticizerisimproved.

Key words:. poly(aspartic acid); polyether; superplasticizer; hydration; fluidity; building chemicals
Foundation items. National Natura Science Foundation of China (21304066); Scientific and Technological
Projects in Shanxi Province (20100311117)

WK FPE—FUK AN, HAEAR AT LIFES P s T R R i L, B I R R R e
A KR T TR+ AT i m b REDY . mosis ik, RRUE PR R L oA el B A A R L
KB 0 WO A FE B A K PR ORE L AW R AN B DK R0 T A o i F T 5 MR AR K PR UL 2 1T L

Uis HHEA: 2018-03-09; & A HHEA: 2018-06-14; DOI: 10.13550/j.jxhg.20180161
EeUH: ERARBAREEFEILSTH (21304066 ); LA BB H (20100311117 )
EE®EN: T 2(19983—), &, WA BERA R EAE(1962— ), 5B, #0259, it : 13603534065, E-mail : zhaoyansheng@tyut.edu.cn,



5512 1 T %,

S BRI IR A RIS R ) i o S L g - 2149 -

A R AT AR SR, T R R IR AR KGR KB
KRR, AT R ARIR & R 808K R A 7
T LT . HEDZ5 M Fanl?4% & Bl 7E R TR s /K 71
HER A 5 A B BE 0 T W R R A, R
it 5| A HLEELEXT K P AR i sh P A A . Liu
1O 5 B T HAT BEM 45 M BRI K, 55k
T 5 ) SRR R K SR i3 T W BT R, [ st
WAELE T KB HIZKAL

BEE NATIAMA R, KRS . 1554/
4 TR B K R L B e SR T AR, A3
SR X e R RAREF 4O | ek fnst
e O T, Wl T ZROKIAMIF . BRL
R —F YRR G, BA SN
P, AP TS5 A A R T B R A P N e e
HAERWOK N RIRAIAL, (AR RLAREA K
N5 T 12 S it s TRl Sz BELAVE T, PR A Ay s 5 ) 8
FHZ SR KBRS o ik, A SC LA SR B F IV iy
JFURE, 5 5 Bk M2005 ( M2005 ) F A% B v
B BT LA T P ok AT IR AR: 205 ) ) 2Rk il P 2R R 4%
ZAR (PEMPASP) WK, BIFFE T AN [m] SR ik i 4 2
%Rﬁmm&& B XS K UERD I i B . AL

ISEIR, IS T %K 14 23 st AR e K AR 7R
mmgou%&%%%za&mmumg PERE .

LI ER ST

1.1 XFIENE
RBEAmW L (PS), Tokg,

1

H

1% BH 2R 1 B

BIRFAEAE; BB M2005, TalkZ, =1k
%Mﬂhﬂﬁ@“? NaOH, 4rAfrali, Kt B 28
el A RA R SAeh, abral, KEoei ik
A%ﬁtJ VAl NOIN-Z B (DMF), 4:#réd,
KETHERH R EAF; BRI K, PSA
325, KRIETHMikKIeBmARA R ; FE 1SO fx
HERD, B SR ERbRERD A BRA F .

DF-101S 4 #AUa R #ss S dtds . 95N
IRSZEGA B A PR F] 5 TENSOR27 BILT 4MGIEAL ,
%[5 Bruker /A1) ; TOC-L CPN A ML /TN, &
AR (TR ) ABRAF; 2S00 R LHUAL,
Y R SN AR A PR F) ;. XRD-6000 %Y X S 264t
SHY, BAEHATE; STA 449 F3 [ HTL,
4 [E Netzsch /3 7] ; ETM504C fHbLEa 4l i+ 7 g
AL, RTINS A RA R ; NJF160A 7Kk
FORBEPENL, B GRS
1.2 PEMPASP BI&EL

f£ 40 °C ™% PSI %% T DMF i, FREG—E &
f) M2005 # i T DMF 1, 2} M2005 %5 i 2% 12 ik Jin
% PS| W, 70 °CRN 12 hy K SR 5E 1) 75 1 A5
AJERHRE 50 g/l B9 NaCl i rhiihr, weik. il
JEJ5 , BT 50 CCHEAR N T 24 h, 153] PEMPSI(
Mk i VE SR BRI % ). B PEMPSI % TZ81RKH,
35 °C R AN 2 mol/L NaOH %k i 17 7K fi# %%
pH=9~10, 7§ pH=10 A~ 78 B /K fi# 5E W, 15 %
%MM&%KE%@%%@%MM%N%E%%%
T3 1o R T iR

R 1 AR JFURHAC L 8 588 Pk Bl 58 R 4 2 IR i 7K 57
Tablel Feed composition for preparation of PEMPASP

PASP PEMPASP-1 ~ PEMPASP-2  PEMPASP-3  PEMPASP-4  PEMPASP-5  PEMPASP-6
n(PSl) : n(M2005) 1:0 1:0.08 1:0.10 1:012 1:014 1:0.16 1:0.18
9 CH, CH,
| | graft modified
N]~ + CH:0(CH,CH0)s | (CH,CHO) 1;; CH.CH —NH, ———>

0
PSI M2005

NaOH

]> hydrolys1s NH
O CH3
CH3CHCH2—[— (CHZCHO)-I—(CHZCHzo)(,OCH; CHJCHCH2 {-(CHZAHO) —CH,CH,0),0CH,

PEMPSI

13 5 HEERIiE
1.3.1 FTIR &4

BT 2 EEE, 5 KBriR&ER, R
FLLAMETEAUKTRE S AT A e 1, FHE

PEMPASP

Fil 4000~500 cm 2,
1.3.2 KRARARE AR E

¥ 18 GB/T 8077—2000 ( JR#EE - ~Mima) ¥ Jf 4
Rk ) K R e S



» 2150 -

# tm 4L T FINE CHEMICALS

%35 %

1.3.3 KREEFATIRE

¥ 8 GB/T 17671—1999 { 7K I8 Kb o BE K6 36 )5
¥ (1S0 3 ) MRt YR e RbPL i o i AT , 4%
FIAEKJERE S FE P 3 A1 28 d FHINAE o
1.3.4 PEMPASP f& /K 8 %k b oB I b 4% 6 ) 52

Bt 10g 7k, 10g7K, HIZKIKEE (WIC) 4 1,
Fl—E wMAKGIR A BiFE 5 min, BIAB.LE T,
5000 r/min .0 15 min, B2 8 T 788K #6 B .
{68 B WL A3 BT A SN 2 sk 7K S5 I o TG I ) A AL
fik (TOC ), ARHEU A W BT . S5 09 BE 25 1508
IRFNAE K I Uk I Ay R B
135 Zetawix

FRELC 10 g /K P6, A% 200 g /K (W/C=20)
A —E TP, BEFE 5 min 5, BARES
o, S ESEEUN U i Zeta LA
1.3.6 XRD 5 #7

B 300 g 7k, 105 g7k (W/C=0.35), S5/
%1 0.35% UK AR AHiFE, FIA 18 mmx 18 mm x
18 mmBELHA, 24 h J5BEL, 78 20 °CKP#IME 3
128 d, BUBATCK LEERZbKL, T8, o
BRI, X ST T RAE, HEE 8
(°)/min, ¥ E 4°~80°,
137 # oMt

B il & 7 X5 XRD BRI, B2k kfk 3
128 d BRE LT A E, A R A S BT ASOR A
m 4T TG Fl DSC 43#r. HLEETEEl 20~600 °C, Ft
IR 10 °C/min, £ Ny R0 07

2 ZRE5Te

2.1 PEMPASP RJLISMRAE
PSI (a). PASP (b) #l1 PEMPASP (¢c) HYZL4h
i E 1R

a
3492 2950
1718 1394
W
1710
oo 1400
c
2972 2871 1600 1402 Jio

4000 3500 3000 2500 2000 1500 1000 500
viem™

K1 PSl (a), PASP (b) Fll PEMPASP (¢) MIZLAMEIE
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