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42,5 45 PO 42. 5 IRIEHD AN BERLEL 2. 6, S VR A 0. 120 WLAHIRD 1. 40 A AR 2. 8, &R & 3. 1%, AL
W2 HHEEREL 3. 0, SR 6. 2% s WA RiAR 5~20 mm LRI 0 WBS R T SOk IK

1.1.3 AR sE 500 mL P9 H B s ZD2000 H S N4 s NJ-160A ALK Jé ¥4 3K fi $£ 4L s HIW-30/60 #Y
R IR B B FEHL; TYE-2000B AL i M B AL T B AL 25 A K S8 AL s WATERS Breeze 2 B¢ i (4
WAL,

1.2 HIZ

12,1 fsCHRBY IR dil 4 FEdeA st dE & IR TR B B A 4 A A A
90 “CHRHE 30 min LABRZ: K  FEAR I bR BR IF X6 28 I AN = 2 i (Mo = 20l i — 2 B A0 2 SR R
TG 0 B Y3 06, o R T T 2 R R TR IS T R Y 2 2600, AR SR R 4 b ROV EE R BIAR
12,2 BRBRWBOKFME & ERABREE R A ShnACm U o B AR 4 EPEG K
B MOST IR B KK TS SRR B L R LG IRE 15 °C L in A UK R B K A TR T2 BRI A TN TR
PRV pH F 6 247 - kSR8 HE 10 min, FEIF 4G 43 5030 0BT 28 34 T 500 7K 5 T L % 35k VO IR /K R L TR
T 11 TR T 5 TR K VTR0 T M 45 AR TR 1 e I A VR AR A ORI T pH & 6~ 7, BIAS 3 1 1 R R TR
I 7K 7| PCE-S,

FERA PR R A A S AR DY B AR AF I TPEG R EAR KoK IR Ja e dE 88 .
TSR S I AU K L K A B R A BN N TR s R 4T RV pH & 6 A A AR SR B FE 10 min, BT
U 43 590 8 59T R 3 5 ) A YA i AT TR K VS AL T T R TR s TR 2 T K R TR IS AR 1 b A
AN pH & 6~7, B8 58 R BRI K F PCE-1,

1.3 HEEEMR

1.3.1 JKJEH KM E 1% IR Bk 1 A0 sm &) Bt S 530 75 125 ) (GB/T 8077-2012) BY J5 5 I 5 /K 1 i
K sh g . /KK A 0. 29, K G FH & 300 g.

1.3.2 RELIRAE S8 GB/T 50080-2002( ¥ i IR & + 1 & W kel 5 4 7% ) 1l GB/T 50081-2002
(5 VR BE 2 PR AR S0 O ) I e TR e .

1.3.3 BERETERME WA 0.1 mol/L AHFREM /KK . FREL 0. 02 g #£ 5 T 10 mL Jsh . &
Jisg £, 332 00 32 2% FH 22 [ Waters 23 &) A 1515 Isocratic HPLP pump/Waters 2414 7~ 25 £ 0 %% , 46 0 Asp 3 38
4 0.8 mL/min,

2 #R 5%

2.1 R RS 14 %ot R 4R BR IR K 1 BE O B T

2.1, 1 Rk ERIR ISR XS ROR PR WK R PERE Y RE R [ WR ek H R 3. 8, SRR R LR L EE L RS ) L s
5 Bl 300 P 0 1) o SR T AR R TR A0 1. 824.0. 2%6,0. 6 %0 .9 Yo IR, 5 5% TR Ik o A 2 R o 8 R R D K R
RERYsZm . IR LS R AE 1 Fros,

ML AT D, D o 588 ik BRL 4R B ol 11 5 R R Uk /K 3R 45 AT RF 45 . SR FH APEG & BT 3R F2 2 /K 57 400 4 14
RSN /N, N 189 mm, A It s HPEG 4 A AY 38 B2 2 Uk /K 751 400 4 v 3K 370 30 B B8 KL 3K 220 mm, fH
PURAIP 1 h UK 35 mm; iR H TPEG & B B F2 B Wk /K 57 #7) 4R v i 30 B2 B 2% F HPEG, {1
SR BN T EPEG A B 58 52 12 0 K 390 0 76 470 B 43 #50E BE R ORI B8 O T B Db et . X2 T
EPEG B4 i SUsE 18 M 25 (1 75 L R A 0% M 35 T APEG. TPEG . HPEG"™ , A D45 2 55 43 4 55 157 1
B A o AR A A K R BE T A O 5 L R R FH EPEG 4 R FR IR UK 711
2.1.2 PR X SRR IR ISR R MERE MR [ AR LR R R e B ) L v s 6 B ) G Ol R
Mk B A B TR 1) 1. 890.0.2%6,0. 6 %0 .9 Y0 I, 5 58 1R Tk Ll X 3 R 1 D /K R R 14 R L 25 SRR 2 TR

2 AT, Rk LN 3.0 MR F 3. 9 B, IR AR MR UK R 1 4 BT BE R BIOOR M BB A 2B 4 L B
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Figure 1  Effect of polyether monomer type on the performance of polycarboxylate superplasticizer
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Figure 2 Effect of acid-to-ether ratio on the performance of polycarboxylate superplasticizer
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Figure 3 Effect of the amount of micro-crosslinking additives on the performance of polycarboxylate superplasticizer

2.2 BEReiLam
W 0 35 P R PR R 9 /K 7R PCE-S 1838 3R AR R 08 /K 77 PCE-1 HEAT 88 S (0 335 M, Mg SR L% 1,
MR 1 Al LUE R &R EPEG KEUR G B PCE-S MG 6% 92. 10% . B b & TR H
HPEG KHAE i PCE-1.3% & i1 T EPEG S b i A (0 A XU B 35 5 — A U AR E H Y B
—41 C—O M/ T 454 . HPEG KSR o 5 R 1 F0 SV 5 — AN R F AE B il — 41 C—C B F
SERY LT C—O BERYHE L TR ISR T C—C #1153 EPEG B i SURE () Sz IO 376 7 LE # J0 K B ik vy o
5y F AT B A R 18 5 1% 8 g 4

*1 EREENKER
Table 1 Results of GPC tests

T i M, M, M, M, /M, Lig it Y
PCE-1 18000 44000 164902 2.42 84. 67
PCE-S 26000 51000 37154 1.99 92. 10

2.3 BRSNS
2.3.1 HUKWMIERN M FERREE LR 3.9, ST L ) B A B AR L g Bk B AR A o 43 0 Ay R Tk PR {4
ST 1.8%6.,0.2%6,0. 6 %6 .6 %0 A 44 N A A e a1 R R R WK 1) PCE-S, I 5 38 3 5 4R R s /K 7
PCE-1 2R JH A [A] i /K P8 147 v 3% 3 30 BE 3L A sl 3 1 #8 s 2 k 0. 1% iR 25 R an sk 2 Fiows

M 2 AT LIF . #8 PCE-S MY7K I K01 46 1 21 35 i #2K, HL 60 min J5 48 PCE-1 7K e3¢ Uit 3l B 4t
RBKR HZH W48 PCE-S /KK i 2h FEAR SR BT 90 min ZJ5 .48 PCE-1 0945 25 5L 2 i & 1, 1
PCE-S BRUCRAT 4T, R W] PCE-S HA #5 fm YW 46 43 FCME RE RN 40 DR R PERE . DRIt , 5 38 e 2R TR sk 7K )
PCE-1 #fl Lt . PCE-S 78 F R0 AS [R] i R K e T 10153 30k 20 B8 082 sl /D 3 I HL 55 K U Ay 338 1y 1k
2.3.2 SEREMENYE R A RR IR K ] PCE-1 5 3 I M R AR IRk /K 57 PCE-S SR ) 4
PO 42.5 KPe 47 P [F 15 5 IR EE £ REXT H, B A H (kg/m®) R om OKIR) = m (BB 2 m (1) ¢
m OB TR = m (B8 = (JK) =330 : 700 + 1040 = 80 : 90 = 160, iR I 45 L3 3,

MR 3 W] F B D b S e i R 8 R AR R K R PCE-1 MR BE + T/EMERE I shie K, &
e B ) Uh o Wb R AR SR fE B 2% L T PCE-S MR BE + T/EMEREA MFa e, SR B m i B A R i
FRI40) 3R A3 BIPE BE AR BV fE L W] PCE-S X 43 8 5 B R4 i 32 1k 47
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Table 2 Adaptability of polycarboxylate superplasticizer and cement

WA B/ mm

AT R TR i
0 min 60 min 90 min
PCE-1 280 250 210
2 P+O 42.5
PCE-S 275 283 255
PCE-1 190 155 100
MR PO 42.5
PCE-S 210 190 185
PCE-1 240 200 220
H4H P-O 42.5
PCE-S 260 240 230
PCE-1 260 240 220
Tt P+O 12.5
PCE-S 260 255 250
PCE-1 225 196 135
463 PO 42.5
PCE-S 240 213 190
x3 BEBAKNESREENENE
Table 3 Adaptability of polycarboxylate superplasticizer and mud content
(Y& /9" FE) /mm HUESR E /MPa
E dh ih & P st/ %
0 h 1h 3d 7d 28 d
PCE-1 0.1 205/530 195/450 30. 3 44.5 54. 6
PCE-1 3.1 200/500 180/400 31.0 44.7 54.7
PCE-1 6.2 195/460 165/350 30. 6 44.0 54.3
PCE-S 0.1 220/550 200/480 31.5 45.2 55.2
PCE-S 3.1 220/580 200/500 31.3 45.9 55.8
PCE-S 6.2 210/530 200/455 31. 6 45.2 55.4

2.4 ITENH

R WKF PCE-S fEAR @ N KA /) T i TR AT TN 2 TR R 2 5 C50 R EE +
WG A BT s M4, 1 h BR AT JS MAK T AR ME SUFE T Rb A AN FRE % U ot I 8l o, i 5 3 2R R 1R Dl
IRV Ry R, I e il s o TR M . TR i YR 1 bR B2 TE 45 L LA ISR S 7 an gk 4 ISR 5 TR .

x4 BELIEMHRESL

Table 4 Concrete raw materials and mix ratio

FAHL it B K e LRI/ i £l 2 K

JH & (kg/m*) 486 48 646 630 424 155

£S5 SMmMFEF

Table 5 Admixture formula

PCE-S PRI G EE TH I 51 VS

125 80 10 0.2 0.5 789. 3

SLEGZE A AR ] PCE-S FE6il (1R BE + 00 46 0 80 P 4, 0 22 Pk R 47, 90 46 I B R R B 43 00 Ok 225
580 mm, 1 h Ji5 # 2% J5 U 8 1 W 48, A0 B R T . HLORS UK 8 i 3 R R i Ol 220 A
530 mm , 2 IR FA R MR /K 77 PCE-S $ il 19 TR 5 1 5 & TRt T2k .
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Preparation and Properties of Highly Adaptive
Polycarboxylate Superplasticizer

LLAI Hua-zhen”
(KZ] New Materials Group Co. s Lid, Xiamen 361101, China)

Abstract: The esterification of diethylene glycol and maleic anhydride is used to prepare the micro-crosslinking
assistant, and then copolymerized with unsaturated polyether macromonomer and unsaturated acid to prepare a highly
adaptable polycarboxylate superplasticizer. The effects of the polyether monomer type, the ratio of acid-ether and the
amount of micro-crosslinking auxiliary agent on the performance of polycarboxylate superplasticizer were experimentally
studied. The results show that when the acid-to-ether ratio is 3.6 and the amounts of oxidant, reducing agent, chain
transfer agent, and micro-crosslinking aid are 1. 8%, 0.2%, 0.6%, and 6%, respectively, of the total monomer mass,
the polycarboxylate superplasticizer prepared can effectively improve the adaptability problems caused by the complexity of
concrete raw materials and the high mud content of sand and gravel, and it has good tolerance to sand and gravel aggregates
with high mud content.

Key words: Adaptability; Polycarboxylate superplasticizer; Micro-cross-linking; Performance
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