mr M EREE S TR

EREES KEL Vol.38,No.3
202343 H POLYMER MATERIALS SCIENCE AND ENGINEERING Mar. 2023

http://pmse.scu.edu.cn

Rt S MERERBUKFINE B ETREHE T EMRAR

X B, MM, BAES, RAES, TTH, BEE,

FEF, RE)N"

(LA Tk K 5 MRS 56 535, b5 1001245 2. 650 115 1T B TR 70 Bt , A6 3T 100037 5 3. 5 Ih fit B Ak 44 R
P 5% e 0 & AL 5 AR U7 WAL B K B AR B A PR A w] L B3 101111 5 4. [ g TRE 2% B oK TR 2% e
TR BN 4511915 5. Hp B G HUAR v B LI T B A B |, 6 AT 100048)

FEE : [ WU kg B ARA ST AR SRR I A 9 Kk, L F R A T % M AT RB B AR A AR A R HH K F B E AL

PR T R E S L AFETE2FE S PR AR, RIEE XS A,

Ak, IA LR &) & BAKRE

HERBARAAKT @ R ALEET SRS KNGZE S VRMNEOEGFNHE, FATREFTZRBERKRE, 24T 1
BRABRHA DT ARRKETT @, A ot R K R A 89 2 & 5 75 A 1 & T ik 09 7 50T A RABERHR 3

KPR 0 T RE s = MR AR IR R s 1) % s TR AR N
NEHS :1000-7555(2023)03-000-

FESES: SCERARIRAD : A

e PR BE K AR iR B L B 5y, A R
OO R R AR AR B R e R A AP B RE
77, A AT BACHIAE Y. TRk, BE A TRk N
FH 35 AR B R R Je DA B TR 5 SR B4 T v 2 e ek
7K T R ) Dy RE AL 2 BE AL T P RE AL S5 DT 1] B
ARC, R TR A AR D . SR, A RE
I 7 7R A 5 N FH P R R RIS, i ok T A A B
HAEIA B TS 9 5 a3, Xt A AT 7e & 113 £ it
FREA AR S0 5 A REAL 1 AL

A 43¢ v 1k B D/ 7R 2 A KU 7R AT LI TR A R
o %, AR R R T2 E Ik REUR T AR
R B 7 i 3 0 A R B AN 08 458 i R, T I o
PR P . BN, LA T O EEER, KE
AR LTI 5 e & 2 18I0 A A B 1 4 9 R
I 5 10FE s AR B B s AR = WA A S
B P O A BT kTS e A . DR, S o A% A
B T EAFAE (1 2 B v B 2 0 5 1k RE SR BT
24 1 1k BE R K AR T REIAOR 5 T R SRR SR I R

9 P L3 T, AT AN D WIF T R R R
ol e A O B RORE, BETE T fT B v A S A B
2, BL R i e R AR A B R R S SR T

doi:10.16865/j.cnki.1000-7555.2023.0028
WA H 3 :2022-05-23

2 25 1k RE IRk KT, B 2 PR T T AR IR S A
TREALR o ARSCNAE L A R & BOR
ST A AT v A ek K TR B g B 5 RE L 4% Y
OB T R, R T AR R TR R
JFREE T et 5 RE I VA AR R KR TT 1A

1 SRl &S ae R k|

e M R ek 7K R ) S i) & AR SR R SR
G RN g 8 N I AR S JE i A R SR XL I iE
A FH 24715 v ik FH oof B4 855 47 fir de /N B0 R T N 2R
e JE 1 4 Rl B 20 PSR II P 1 PR RE AR R
10 A 855 lp 1 17
L1 FEREMY
L1 KRR & R R 3R i & 98 K 5 0 A 5T AR B
MOES BB T HAFEBSEG M2+ E M
A, F5 22 BhE VB R B SR B, T LeE R EE SR T
Tt 90 38 1F) B AL, AR i) o e BT T 0 R TR 2R AT R B K
P DL ] 2% D0 5 98 7K P R B e 1 R 9K R P T T
g1 TR B R .

Zheng 55 "V i 2 0 ORI R A LR E L R R
17 3 A O AT (TPEG) M N IG TR L Rl % 5 2 T

FETUH - S AR FE G 5B ITH (51578025) ; 5 A T 52 B 7K 44 48k [ 53 B i S5 JT JCUR 8 3 4 (SKWL-2021KF29)
PG RN XI5, 32 2 SURORE A AL 2 40 n 570 &% T e A RH9E 5T, E-mail: liux@bjut.edu.cn ;
ARG, A2 BN BT KA RE B B AR AT, E-mail: sjrS99@iCloud.com



2

A 2 TR R Yk /K 7 (PCE-Ls) » i Fig.1 T 7x - A
R MB BN 0.15% , PCE-Ls 4 B ME A 15 =
T A% 58 B R W R /K 7 (PCE-B) , 2 I H 58 A1 1 75 32
o, BAGM JE RS S R . X EEREAN
PCE-Ls LA ¢ ik 3C A0 IR 85 14, 76 7K U $0RE 3% 18 7T
T 5 JE B WP 2 A T B 5 ) S I 7 BEL AT 3K
R B (Fig.1(c)) » 43 R B 1k 7 /K Y MWk 2 18] 1) 3R 4
P S A PR . EF S EE — R T
PCE-Ls HJJR &t - /)% 16,1 d,3d,7 dF128 d 1I#1L
J& 98 B EE 0 B N 189% 5 183% , 170% Fl 155% , 5
PCE-B # A4 — 3, 3 /& S it T 225K o

K 5 PCE B A B8 1 55 K 1, AR T 7K e
AR KRR T, A DL R AR B B VR B L o B R
1 I R, R 3 I T 3 R T 3R G5 0 B AN TR
VB IK 73 7 LA 2% 37 B4 B F K i 3 2E PCE. A K
U V368 Jok A 0 R A T 2R T AL R R S AN T R R A 3
R & 7 — Fh R ALK T R 5 PCE. Zhong %5 A
FH W20 G i T B B R OR J 2 4E PCE, B 58 % I 3
IR 3 2 Uk K R AT IA 25% DL E, HEAS I 1) N 13.9 s,
T PCE 11 18.2 s, R I H I 1 11 43~ 5 P A0 8 266 12k

H+O,
oA S
BREnO@“:Q‘F"'CM
3~y o ]
Cl
HO o
aNoA AN EEE 7Y
> 3
< NaOH i °g’
)
o 5 z [ >
° = . ° = IO roal o
“c i -
\
7 N '\
T \
\\
(a)™=--
350
——PCE-B
—PCE-L2% PCE-L2%

300}~ PCE-L10%
——PCE-L30%

| PCE-B 3

§ 250
E PCE-L10%
S 200f
B
=5

150f

100}

1 1 1 1 1 1 1 1 1
0.07 0.09 0.11 0.13 0.15

Dosage/% ( b )

R 95 A= i 8 I PF Al (LCA) , #1 EE PCE , A it 2 %
PCE [ fil] £ 0] 715 48 A1 4k % IR 30%~62% , 18 /b 15 4L 4
I 28%~60% , % I tH A Jii 2 Jik PCE ¢ €4 A Bk (1) £
KO RARIGFIAET S SHRAH . (HARR RS
RSB BEE R B ER ML T &
BRI BE 3 B 7, B S B A, o T E
ARG, FEZ VR A AR o T W] B AR AL 2 0K
PERA , 7893 R A% AR R 2 Gk R B A0 35 10 R e 32 7
72 AN LG R R S SR T R i R ek K R T
R 5 R B RIE 5T 5 1A
112 "M EBRaER DR A ERTE
B R E WK E Y, 7 B A SR 450,
J& TR AR B, HORVE FEE AR IK R PR B K
U R E B ) & e PR REJROK R, A R T 9%
Ak B IR S AL, 980/ B HE T, S IR UR K 7 A T 4R
ER A ANE R ¥ I S A

SERSRR IR RN Al - SN (R T Y gA
2 Wk o 78 & KRB R IR, A 5T

ST R A A M TE R 4 BOAR AN R K
Pl £ e Ky 52 PCE . 5 4" FH I 4k e 6 350 2 BX

OH, O g%\,‘k&\,o);u
ANANAANANAND
wo\/‘«)'\.ﬁp\ﬁof\ =
OH OH OH ’

(¢)

Fig.1 (a) Synthetic routes of PCE-Ls, and (b) dispersion performance and (c) dispersion mechanism of PCE-Ls in cement paste'”
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Fig.2 (a) Synthetic route and (b) molecular morphology of starch-based PCE"!
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ABSTRACT: With the implementation of the strategic goal of “carbon peak and carbon neutrality” and the
concept of “energy saving and environmental protection”, the energy-saving preparation and application of high
performance water reducer based on green materials instead of petrochemical raw materials and novel technologies
have achieved significant progress and rapid development, showing great application potential. Therefore, in this
paper, the advantages of concrete high performance water reducer prepared from green preparation and low energy
consumption process were systematically reviewed, and the chemical methods and technical principles were
summarized, the application effects were analyzed, and its future application and development of green and energy-
saving chemical admixtures were also prospected. This paper provides a theoretical guidance for the research and
development of green and energy- saving preparation methods of concrete high performance water reducer
materials.

Keywords: green; energy-saving; high performance water reducer; preparation; concrete; application



