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Synthesis of environmentally friendly polycarboxylate
superplasticizer and its application performance in self-
leveling mortar
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Abstract

Green environmental protection type polycarboxylic acid water reducing agent has been widely concerned in the field of building
materials because of its excellent dispersion performance and environmental protection properties. In this paper, the synthesis method
of this kind of water reducing agent, optimized the molecular structure with low toxicity, and developed a new polycarboxylic acid
water reducing agent with low environmental load. By optimizing the synthesis process, the molecular chain structure is accurately
regulated to improve its adaptability in self-leveling mortar. Combined with the fluidity, mechanical properties, volume stability
and other indicators, to systematically evaluate its application effect. The results show that the green water reducing agent not only
guarantees the construction performance, significantly reduces the risk of environmental pollution, provides technical support for the
green upgrade of self-leveling materials, and has good engineering application prospect and promotion value.

Keywords
polycarboxylic acid water reducing agent; green environmental protection; synthesis process; self-leveling mortar; performance evaluation

) BR ¥4 A Ak 32 v

GZEINMRBEIEBEZBRB/AFNEREEEBRFERE PR
VAN

FHERE

SRS

TN AR O FA R A BR AT, B - L N 313023

i E

L6 AR R AR BR ) B A0 B A 5 SRR B, R AR B2 KR, AR S KRR A 69 A Ry

ERTFATR, RIAARIE . T B A SR AT 5 F AR, A S EAIKIRE i 400378 B H BB KA , @it kiesd

RIEAFERIES TFTEEN, RALEARTARPHERE, Z0RIE,. HFHE, KABRBTHRE ZRNIEF, R45%7F

MR B AR, ARERKNA, ZREBAKANAEREAIRG R, BHEKTIRILFT RN, A AR EHAGZES
BRBETHAR LS, AE&ERIFH AL AT 5ES ML,

eS|

RABBAF; ZEAK; SRITL; ARTFIR; HRFN

RGN HE IR R S B PR R RIS, 5
T TR R AT STETE B, HEShEDRE RS NI
ikhk . e mROTIAR R

2 ZBIMREBEBRBKFINARERS X
IR

1515

SRIRIR S s PE R K FINE A K e EEM B R AR R Bk
SMINFH, HEERIRY R A RE R Ot 1T RS Rl i
TR, FRGRRIRIEIGIHE A I R P R A RRRE L 15
QOSSR mRFFIS M SR RS T4 5 &
RRAERRIIUE. S5—TI5H, Bt PRbRIEA—Mrsinshtt .

EEEHE TR, S MIRIRE RER EE ek, e 2.1 RIRBBKFINEZRHESLEEE

TRIEFRAIERI RIS TSI R . FaEtE SRR R, &K
SCRET S EIMREFGRIRIBUIGTRY & s S EREDLAD, @t

[EEEN] 08K (1979-) , &, PEHCDHINA, K
A, Ti2hh, MBFHIRIAR.

SRRERIK R E 20 t40 90 FE AR T I iz A, H
DIESES AR, UHES | ARAZSI N IR, A&
S BRI HE. ERE, DINMERS PR SR H
(ERIERAFETH, BPEUREE AR5 2K, HEsh
R IMIFIE A SRS B FEE S EIDERR KR

21



MRRZEESMARA - $ 045 - £ 028 - 2025F 05 A

Fr, FEERBRRK B R 0 T-LEFaREamias . rEde e e
H K S0 e ERHOER A T R R . SIS ANErG
T, HEAENEE Y RESE. B, HRCEEER
WA RS, (R, (B ERERER, SRS
1o, BIEREY . IRk BAIRY S, TERL TR
B A AR R R AR AR A, B T HAEEE
LRk R AT
2.2 FEIMRBE BRI /KT R E

TG RRBRIK A& B AR R U B LA,
FRIECHIFTSAERE L2, AOGERINESYYRRE, Highn T
AP IR NG SE 5, R BIEE R,
BT AR A R TR, (R ITE MIRSKIS T
PR FEINER B IR IR T % SR EAIMARITRFRERIIK
FILLRT A BUA . AR R R Y R B R, 35
VG B RO IREER . IRRERES IR, [RINNE K&t
PR B SR R RS R . PR ERSE
WO | RERPRLIR R AR AR AR A R O FITERE, BN
AR I EEZE 5. B - T AR E A, SE7kiE
TRIRME . 8. FRE =T T MERERI AR, sz
SNINFIER B R R O AR & 12
2.3 ERIMNEFRBRERBBIUKFIH R AT ENHEE

S sl El Rt e WY SEE JEiN (N S g5 FVAZ S5 )
RIS R FMEREAL A & RS 12 . BRSESHIE AR
BFIA . TEEFFREEARUNAS | % A RS T TR USSP
RS, e RES R T LSS LR F . TES T4
Thb, EEEN RS | AR AR | s R S KR,
K2 ThRELE Kyl /K e AR R s o FEIINAFF 3T RS
BARSHE . RE T2ZH0A EE S AT, R
BiR . FUER . SRS e lIR R, FFRIRHER. (REEEE
Gkt A RS 2. [RIFTDMBE R, FlIE R ERF ST, IR AT HAE
B . SRR+ SRR R (RIS
R, B  DIRE— RO R, AR
MRS T AR B SR
3 FEIMREIBREBRBKFINERIEZIEIT
3.1 B EFES S5 FEMEITRIE

S IR AU SRR K I B M RERR IR O T Ho 454
AT, BAOE R R SO B RE R G . DU
% (CH=CHCOOH ) AEgEH(A, Wil HHERETIAE
Z RN SRS ( CH,=CHCOO(CH,CH,O)nCH, ) 7F4
FRIEE, AR TR ek R O e 1 528
[RINIFERGN . TESREAEIRSTR SN, 5 AR ARl
BT . DoRFRET (CH,0,) Rl —HHeg R 54
BREMA, WRHS c” BTHNEAIEM, BAsHER
EMERE. BT R ERES SRR . B REFI R SR
firtt, SEEIER G KIERRL I 2 IR, Mifnfititk

22

JERIRIFRah: . PRARERIE S R R, Mgtk
REILS H ARG AT I A5 A
3.2 EM I ESHX BRI

TIRBRIK G B AR TR T 2 S8R s 1
L SERANMERE A e R . RATREXS B AL R N
RNFREREE A B RN, —RAERE 60°C ~80°C 2 [A]
ARSI ST oy F- 55T o 5 L F IS RN Na,S,0, )
TEARAERE B (SO,- - ) I, HIREEHEIERAER
5375, sy 5Kk 2 [ s e HE R R b
Fase . pH (BT a0 P W la SF R I B A S AT,
R E R AR AT R R G SR T8 HUARD
bbrb, INIRER SIRBRRIA BRIV EN 2 « 184 ¢ 1,
NI AT, SRR TSR . VI A HIE
3~5 /NI RIS & B S A — . SRR AT
W55 EE 2 [-CH,-CH(COOH)-CH,-CH(COOR)-In, =%
BB n R A KRR 2 R RE R
3.3 A IEPMERBHIZHIEE

LR & BRI, T KRR R DA IR I 7

SOM, PRI N AR R A OO . DK R A

ERIREENIER, TEIKR VOC HEHOT AL F bR,
5|k 20 BN H,0,-Fe™ 4 Fenton & 2 A SLHUKEENE . 1K
RERES %, AN EAA B R BB DR 5 3. R AL RER
it (CH,0;) SRAFRmb I FTApESEY LR R R, BT
AR & 75 A Al [-CH(COOH)-CH,CH,CH,-O-]n Z5 14
FEEE, ARG AR T IR R S R K R
[ MEREE A A 70°CLAN, FPBERE S b3, R
PREITE 4 /NI AL, AR RSB B g IR gk rT it —
W/ DINR ] . &7l RSB SRR AR T4l
1b, RERINEHES . R ST, MIFRSK IR
taJEbE, SCIEK S e R N A L

4 GEINMRBEERBRBKFERRTEREZ S
BBz M BE S AT
4.1 B FIXT B i T8 5% i 3h 1% B 52 0
SRR i Ho oy B FR L 5 BRIk S 7K e i
R RIS AIAIREE A, T A RscE B3
hERE. FEARRZRH, BEN 02%. 0.3%. 0.4% =FR[H
BRI OIMERRREREK I A TFREAIKE 030 (UE
TP, A BRI TEERETE . AREIR, M
BN 02% I, B FAIE 260mm, ZEEIE 0.3%
JERENEE 4 285mm, AKEEENNE 0.4% B, RAFREIE
IKE] 305Smm. W HEAIBEIK IS R AN 220mm, $2
FHIERE B 18.2%. 29.5%. 38.6%. (ERLIZHHONLEFIF,
ZRUK A By EoKIER, R D FSRBLS, HEEE
KR TER . WEEERRS, shtbET g, (B8
0.4% I B Z oK, R EERINATRESBUK S 82



MRRZEESMARA - $ 045 - £ 028 - 2025F 05 A

Wi T35 500 B Eb R mRK ], A SO & pak
FEERTE 0.3% BESR I T R E afaE matt 5558
Bk, R CRAM TiEN T SRATTEMERE, ST
FEE MR TOR BRI R2 %
4.2 B K FI X b 3% kg5 i 18] 5 12 R RY 2

RIRBR WK FIAE EE R s Y[R B et Bk s et 1) 5 2
PEREAR A B, ARG R bR H R IR R, 1
BI102%. 0.3%. 0.4% SRR, WER)
BESZETR], T 1R, 7R, 28 KO SHUE RN
o EREIR, REBBUKGIRETYIEETR] % 145min, 22EE
BSR4 215min; 210 0.2% JE#JHEEAL I 45 165min, ZXEEAL
% 235min; BEEEE 0.3% 5 0.4% I35 324 185min
5 210min, #ABEAEZE 260min 15 295min, k4 I ] 4L -
SR R =y ATk 50min, EEIR TRRER Y T4 Ca™ T8
EAEFRINET T A= TE GRS . BUESREE 5 TR, AIBH
28 KRBT 34.6MPa, 5011 0.2%. 0.3%. 0.4% J5HSRA S
B2 36.8MPa., 39.2MPa. 38.5MPa, F3H HI5EH G Ra fah,
PUITREE MR IBZHRY 7.5MPa i £ f s 8.4MPa. EEZRIA,
BB IMZRKGTA B T BGERARB 5K s
B RE, (AR BB E LR A RN . 12
JERE TR RTHE R, BEISHITE 0.3% n kS RE %5
Bt THMRMERE, oiE AR TRER A s R e 2
4.3 RKFIIT RN R A TR E 1 S W a1 Be AR = E

LR PR RARER I I FE M KT IR AR N LA
SRR, R RAE SR R, 7R
R e St A= A TR E . SR R 0.2%.
0.3%. 0.4% H/KFIEY IR R HIE T 28 KT RleE iR,
FEAERE IR N 820 % 10°, BEA 0.2% AR FEE
760 X 10°, 0.3% FfE— R A 695 x 10°, KEE&L, &
BREHRTTE 0.4% BHIERMAITFE 730 x 10°, AT ER
Iness /KR RRIAEE K, Mt RE A5k ) A AR
FaTE o ZBUK IS h & H I SRRk R, RetE/KIEih:
TR, AR R R H KB BGE R,
(KA =5 ST S R RES A, Wb NN BT
RHIREIAE, E— 0 XRD iR B R, 7E 28 KIS IR,
Wi, C-S-H 5 CH A MBS, FLBREHFRIAE
14.5% BFIRZE 11.8%. WCAEMEREMCEIR T/ LSS RS b 5
ERHAC A R DRSS . O R A E R T AR RTHIAR
AL B R R SR R RE D ShU A SMERE, ARt KER
SSRGSy, S TREmAE,
4.4 IMRELE K FI 7SS BRED b4 2R O3S B 1

S 0 IR B SR PR /K FIAE AR TR] B i Sl R B P A
Fa R A R R R B A E ST RE T, fEKEREE
0.28~0.35 (75 Bl N b TPEREIE B e Sl 0, 40 Bl & 40
B K. AESBERARNESBREERA, ks

DK 0.3%, 55 E/RAEZKIEL Y 0.30 IR sh B i ik
290mm, {4 EEEE I AR R EREE 180min, £ 255min,
PLE SR EE 28 KA1k 38.6MPa, L& MEREFEFR L T H Mg
Pbo 79 20% My BEK IR R i, K o B AL s 1
(-COOH ) 5y I 25 T 1 1 22k (4] e A= e FL P, TR
FfaE s ER R, FIHRIFBEEIERME. Bl oT45
4 [-CH,CH(COOH)-CH,CH,OCH,|n 57K JEfA& & FHy Ca™,
AP RS AR, IRy B KRR, R
HEAE. EEOEBEARAT, T pH £ 10.5 JFIRAR
¥ 290mm D) _E Al S Rigfae s, BiZRoks A&
JZ B pH N B Mo L6 AR R R PR At oA e
25°C. 60% IREESME T imahiE 24 /NN RBERIE 5%, #
BHEL A& R SIbr TR 238 TIMEDK . LS EIZ SRk
FIEAR S ORCEE R . MBS AR E
RITZIE R T2 ER S TR AT, SLIRERFEIE 1.

& 1 A EREE R & B iR TR R E &

R U 2l B /mm PLyrsm B/ MPa 4L/ 58 B /MPa

WfE/d F14E 20 min - 1d 28 d 1d 28d
0 143 140 3.6 6.8 11:97 2787
12 145 144 35 6.7 1239 26.12
24 143 142 37 6.9 12.67 27.51
36 146 146 35 6.8 12.01 27.39

5 Z5i&

LR IMR BRI IR FITE B b 3 i iz FH I
HUBE LS ERE Yy, HoyFE5imiat . ERsaifbll
SOt THERER 22Tt , RIH H e R A s
FERZ TS 1o e ehimshit . BRI TR) . DR SilER
TEWRN RGN, Bk TiZ Bk AIERIERE T8RN E
W, BRGEREAE U S EIR A . ARz — (b
Wy FAER S KTEAAR IR RN LIRS RIS, HEEAlER G SN
FIFILHRESERAY . RN R TTIAIAR TR, AR R A 12
HETE AT AR S P
5% 3k
[1] R 2 RN, ] FBIRAR, TG SR A, S R T i 52

K&, T o BARE S A A SRR AR G A B S HERERTF T

[J].7E 8 15, 2025,(03):25-30.

[2] B EPEGIRIHE IR FRER IS/ I I ) 68 M M REIAF 5 (3]

ZRERE,2025,41(03):25-28.

[3] 75 AGREPEG R AR IRERISI T & B L 20 M MR RERF 5[]

[ 7RER,2025,41(02):48-51.

[4] SRIEET AETBIG, IR A U SRR IR KT Y A il S RERF

SY[I IR TH5R,2024,(12):36-40.

[5] 225w, ING BEEe ARPPRIZR BRI/ 5 & 2R 3 oAU T 5 (3] 3

FHHIE,2024,45(06):1-5.

23



