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Effect of Carbohydrate Retarding Components
on Mechanical Properties of Cement

DING Xiangqun, HU Tongtong, LI Xiaoman, DUAN Jintao, FANG

Yanfeng
(School of Materials Science and Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 )

Abstract; In order to delay the initial and final setting time of concrete without affecting the later
strength of concrete, two hydroxy carboxylate retarders with retarding components were analyzed
and studied. The test was conducted to analyze the effects of two retarding components on the
setting time , extension, strength and heat of hydration of ordinary silicate cement at different dosing
levels,and the microstructural characteristics of the cement were observed by scanning electron
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microscopy. The setting time of the cement was prolonged after the incorporation of the retarding
component, and the physical properties were best at the dosing of 0. 07% , when the initial setting
time was prolonged by 299 min and 218 min, the extension was prolonged by 35 mm and 30 mm,
the flexural strength at 56 d was increased by 12. 22% and 9. 65% ,and the compressive strength at
56 d was increased by 15.67% and 11.39% ,respectively. As well as the phenomenon of electron
microscopy, the slow setting component slowed down the hydration rate with the increase of
admixture ,and the hydration products were cross-linked with each other to form a more dense
mesh structure, which improved the late strength of cement specimens. The liquid retarding
component can play a better retarding role than the solid retarding component, which delays the
hydration reaction of cement and the generation time of hydration products,thus improving the lap
structure between the products and increasing the later strength of cement.
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Fig.1 Effect of the retarded component on the setting time of ordinary portland cement

2.2 ZFASMNKESEET RENZN
RN SR BRELH 43 X K PRI e B B 5% 1
WE 2 iR, KIGERAERB A GEEL 53 1)
AT Y REEN TS mm, 525 A, Y
FEREE S BB A B S it B
KT 0. 05% B4 Ji 5 T U b 385 0 5 4 9 b 2%
BELH A EAE] 0. 07% I KR T e
FEA B8, 43 503k ) T 110 mm
105 mm , Jf H 4" J& B B & 15 5 09 38 i 14
Ko R TFEE iR 5 R B
RET AT HL R B8 K AR R 4540, M BB R =
BF, XK U A 1 FH S i 3 o B 1) 184 i A,
SRR, PR 2% Bk ALy 7E 15 A TR G S5 0
T RE S 1 EH SR B 4y 2 WA R Tk
gy J B 0 $ i, Ui B 2R 88 41 0 1 XK
VeG54 VR FH

1900 gy
ol - EEE

120
g
£110f

2
EIOO-

90

80

700 0.02 0.04 0.06 0.08 0.10

BRI%
2 GREEH XKUY R BE 1 SR
Fig. 2 Effect of the retarded component on the
portland cement paste

2.3 ZBEE S XK BIRD IR BE B ST

P 3 FIE 4 7350 A [FIHB R T PRh 2 B
Ao P S DU SR B A AR . el P AT
VIE B AGS Y IR KR BT S



4 4

T I R  PURI RSB R R #h 2R ZR BE AL 7 %ok 7K Ve 1 B RE A 52 ) 719

PURMREE Y &2 8 — 2, HBRE
I, PR G2 20 43 Y xR Je i S Bt 5
PUESRE RS, IF BREE BRI, brir 54t
FERSE T FEAS BB B 2438 8k F 0. 09%
BF, SR EELL 5y 1 5 2 19 3 d Brdrom ol T
KT 19.89% 5 7.52% , Hi B 5 B 43 501 T [
T 14.48% 5 8.38% , Al UL, ZZHEELL 4y 1 X
KU R B K, M BELT
0. 01% I, PP 9258 21 43 % 7K Ve i b B B 4t
Pr 50 He o B2 4 — i i el AR x5 10
PURSREE UCEE B R, BT
0. 002% #11 0. 005% It , 22 #ELH 53 1 WIHT 5%
E RS T 7.02% 5 1.27% , GEEH 3 2
BT He i B 20 i 4 5 T 4.24% 5 3.28% .,
JIT LA, U () 2% 5k 4 4 %o T K e e b B e

o 134
—— d
6d

| /‘/\ﬁ//;/

N W

=~

PLITIR BEE/MPa
EN

W
T

~

|

rYi\\\—N\\*Tﬂ

0 0.02 0.'04 o.loe 0.08 0.'10
BEI%
(a)RBEH 531

Pr 5P EEA — & 3R AIEH, OF R &
B8 1)U/ IN I 3 5

BER AN, R o — e R E L
FEAK I s B BT 55 R B2, (B XS
WP 590 R EE Y — i iR AR
o BEIAF0.09% N 225 1 52 1Y
28 d B EM LA HH MRS T
8.13% 5 7.19% , ¥t & 58 & 7wl $2 & T
16.54% A1 11.48% , HM 3 d HEK 5 28 d 19
AR K Ye SR PR TR 2 I 28 d
F SREEIE IR 2218, B 0.09% I, 224
HAor 1 BIPTHERAE 3 d 21 28 d BRI T
2 A%, 28 d F| 56 d R 0E Y
H7.64%

—-=—3
——2
—— 5

HUPTIR B/ MPa
o < o0

w
T

0 0.0 0.08 0.06 0.08 0.10
BE/%
(b ZRERA 52

B3 GBEH SR XKV I B R

Fig. 3 Effect of the retarded component on the flexural strength of portland cement

70
-+ 3d
—— 28d
60 —— 56d
sot //A—__‘
@ ./0—-0/'—__"/—‘
Ay
§40 -
&R
B30
B
20 h——im.\._—‘
10+
0 0.02 0.04 0.06 0.08 0.10
BRI%
(a)BEEA M

701

—— 28d

60 —— 56d

o /R/M
]
& ././"‘_./‘
540-
ﬁw
B

o ——

10F

0 0.02 0.04 0.06  0.08 0.10
BEI%

(REEA 52

B4 ZZEEH I XU 3R 1 2
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Fig. 5 Effect of setting components on hydration heat of ordinary portland cement
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