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Abstract

A clay-resistant polycarboxylate superplasticizer (CR-PCE) was synthesized in the redox system
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based on the principle of free radical polymerization by introducing a polyethylene glycol ester
functional monomer (PEGE-FM). The PEGE-FM and CR-PCE samples were characterized by Fourier
transform infrared spectrophotometry. The macro clay resistance of CR-PCE was measured by
fluidity and rheology test. The micro clay-resistant mechanism was investigated by using Fourier
transform infrared spectrophotometry and X-ray diffraction. The results show that PEGE-FM can
effectively inhibit the intercalation adsorption between CR-PCE and montmorillonite. The yield
stress, plastic viscosity, and slurry fluidity loss rate over time are significantly reduced from the
macroscopic performance.
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RRBRI AR — P bl 2 EE R e LA IR, HRA kR, HERD, SO RER S, Bk
FEIR S A o B2 L] [2] [3] [4] [5]. &SR EESFTILIARE, JUBR A IEAE H#THAE[6]. &
FRER /K FHUXS PE R RURR, e X SRR /KGR I B B8 0 20 97K A L5 7] ATk e il i 4 hn 2R
FRIR /KB BRI AP IR, (HIX 2 RBUKR KA M BLKILR, BB 1 722 L RE8]. H
A, WU 2 PR VA S s RIS L e, — Rl i R AR T RI[O] &k 1
PR RS R F HEAT 11 RS, R BUPTAMIRE T4 R LR BCR A W FI{EA . Plank [10]
R I 2 B 5 RRRIOKT RS, AR AE 532 oo 3k LK SR Atk . 53—l SR Ik
TRy 5 G5 R AT et . anERSR[11] 58 51N IR LIRS & MR RIR KR, i LB 8h 2%
I, BRI IA 27.7%, 1 h WIRVE A TR . SROGHE[12]5E TIN - FH LA UL 42 = P 41
FLrEE A M S U A SRR IR, XRD LI B 52t 5K UR A T SR MM, PR T 2R
FRIR ek 5l b PR g

RSO E R 2 RN R B T B B R (PEGE-FM) 5| N R IRIRIBUK A i & i fi v, AT —
Tt HAT AZ IR S5 48 BT e B SRR BRI K FI(CR-PCE), X HLAEMIBEAT T RAE,  J3 7 N AR A P 5 oAt
EHLERHEAT TR 52047

2. SKhy
2.1 [R#H

F LI TR L RS L M BR(HPEG), 4> T8 2400 g/mol. RMEFR(AA). MK (H,0,). HdRIMEZ(VC).
FILHFR(MPA). S AL (NaOH) . B Z ¥ 400 (PEG400). *t# My (HQ). JF &% 98% KK e
(HSO4) ZEWEL, ¥ hmtra, WE gy T AR H R A .

R BT T fE AR (PEGE-FM), S35 H .

W kK 7 (C-PCE), it
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7K P-O 42.5 EiEEERREh /KR, HLR A A 318.31 mPkg (BET %), HAL¥AHM(REE 20, XRF
ENZE 1w,

Table 1. Chemical composition of cement/%
= 1 KGRI AER

Sio, Fe,05 Ca0 MgO SO; f-CaO Al,O4 L.O.

20.70 3.56 62.49 3.38 0.48 0.82 4.94 1.45

2.2, LI

HH-6 5 1E IR /KIEH: IM-B 12001 B K NJI-160 BUK V23 HEHL;  33-5 BUK IR D IZ B RENL;
NXS-11A BYJEFARERETE: 03-1 B A pEas: S IRPrestige-21 BULLAMERE /3T 4: By GPC-20A %Y
BB E A S XRD-7000 2 X SFERATHA; STA449 F3 RU[ED Ao T
2.3. PEGE-FM BY& R

% 700 g PEG 400 A1 5 g H,SO, B T =#keidr, i n#HotniE, FFETHE S 160°CIE4RIE 4.5 h.
FREZS HI 2505, 1% 45 g AAL 5 g HpSO, H15 g HQ IIAKEHiH, THEAS 130°CIHFARR 4 h, 4=
=i, Bl153) PEGE-FM.
2.4. CR-PCE &R

B IR A AR B VR, A TN MPA. VC 1B 17K; BN PEGE-FM. AA A1 1IK, 4
BT . % HPEG. £ /KBTI, &EKBMRIEE N 22°C, JFEHEsiise, FE
BT ERRIG I HoOy, [ FF AT, AR AW 3.5 h, B IH 3 ho MINES R G 9E 1 h, fRitee
S5 E MR BRI pH 8, 22123 N NaOH VAR 157 pH 3 7 F-#bK,  FERERIR/K T RIH & 5 K
A R[] CR-PCE [# & & 17E 40% /4 45 o
2.5. PEGE-FM 5 CR-PCE B4 /bt FRAF

i BT L8 06 RR IR I KA T E T AL, L EFFER 44, 7E 60°C FHE A T8 24 h J515 3K i .
WA E TR, BUDERES S KBriBSWTEEEF, FZAMGCAE 400~4000 cm ™ 5 Bl A 94
2.6. B RTNEMR

R 45 GB/T8077-20124 Vit AN InFs SIFR M S 6 7 22 )ik AT 1 S A B B 5256, 49 3 5E 0 min< 15 min,
30 min. 45 min. 60 min B % Ve SR B0 B
2.7. REMEMR

HR4E GB/T1346-2011 (/KVRARERIFE /K. LS I0] . 22 E AR i) HI& AR R ek
FETH AR IEAT BT, AR IC SR, B ) R BRI BT DR RS
2.8. CR-PCE 5F IR+ HZMNRM 47

B S B SRR BRI KA, 78 25°C FIERAEFE 1 h, X205 m e ok e H 3 1K
T =0, ARG BRI RS 2 S TR TS 24 h, WFER S I 200 H 5545 AL .

BUDERES S KBr B ST BE L/, FZLAM A AE 400~4000 cm 98 [ A 94
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KH X S RATHAOTRE AT IR . KA. B HIR 30 mA, B HLE 40 kv, H#TER] 2°~12°,
FAHAIER 2°/min. FRIEATHLHE 5 FE (A = 2dsing) 55 H 52 1+ ooy i T A2 ] PR o

3. BZRE 4R
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Figure 1. FT-IR spectra of PEGE-FM and CR-PCE
[#] 1. PEGE-FM #1 CR-PCE BY£I4hAitk

3.2. SRERBRRIIK TR KT B B AR

HRAE GB/T8077-2012 (VRHE ARSI i tESEI8 k) R E BEAT K VB 2R B FE IR, SRR
KB EN 0.4%, ZFEMHEUAREENE, FHEIRBRIEKFR RGN 15 2 IR I
X5 58 Mt L KR 1 R BN FE R s o i o5 52 5 B B OB, ZKVE 2R AR BRI 4R AN IR It 3 P 450 R 3 36
5 2 Fh 9 2 i S DY T A v 8] e — 4R 0 N A M R 2:1 BUEDIRRERR SR, L 2 (Rl B ya i Ae )
R, BARKEIGTEN SR W 1, R PR S NS )2 . R R, C-PCE R4
=5 SN IR AR R 3 B KT CR-PCE, 7EZ M4 &N 3%, CR-PCE [HifishE ik
N 25.5%, C-PCE K452k N =ik 47.4%, X Ui PEGE-FM BELE— & R 1) 55 52 i A b K 7] ) 6 8k
N, KF PEGE-FM 4 Bt CR-PCE AT 88 1 okl 38 i 1%

3.3. BRREGRIKTTIR KSR IR AL M AR

A5 P Rt LT 20 SAE. 1 45 A [R) RGBT A /K YE RS J (85 DR/ ARG BEan P 3 ANE 4 B
HT AT R, SHrRERD S A B DI A ARG E FE 3 BT DI R AR miin /), X RN REE B DI R 3 i, 3
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Figure 2. Effect of polycarboxylate superplasticizers on cement paste fluidity
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Figure 3. Effect of polycarboxylate superplasticizers on shear stress of montmorillonite-bearing cement mortar
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Figure 4. Effect of polycarboxylate superplasticizers on viscosity of montmorillonite-bearing cement mortar
4. FRERBLRIK XS & SR AR 7K e Ry 3R BE RO S0
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Figure 5. FT-IR spectra of MMT treated with polycarboxylate superplasticizer
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Figure 6. XRD spectra of MMT treated with polycarboxylate superplasticizer
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