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Table 1 Chemical compositions of cement clinker
B SiO, Al, O, CaO MgO Fe; O BERE C;S C.S CA C,AF
FREF®/%  20.70 6. 00 64.0 3.40 4.30 0.02 59.3 14. 10 7.83 13.19
2 kIRAME S SR
Table 2 Physical and mechanical properties of cement
. B 458 1] /min T i FE3R B /MPa U7 3% B /MPa
WRHEREE/ %
) % RuE GRBEE) 3d 28d 3d 28d
27.0 170 270 &8 22.3 45.8 4.7 7.5
k3 THENRERBLERS
Table 3 Chemical compositions of mineral powder and fly ash w/ %
ﬁiﬁ SlOz Alz 03 Fez 03 FeO MgO CaO NazO Kz O T102 P3 05 MI’IO lOSS
7% 31.85 16.69 0.16 0.76 9.52 35.50 0.37 0. 62 0.64 0.012 0.40 0. 25
¥ K 46.90 36.63 3.62 1. 26 0. 80 4. 30 0.10 0. 50 1.2 0.18 0. 05 5.21
F4 WHLILFEARM
Table 4 Chemical compositions of kaolin
ﬁ’z 6} SlOz Alz 03 Fez 03 FeO T102 Pz Os
BES/ % 45. 01 35.53 0. 90 0.21 1.20 0. 36
%5 REIMEAL
Table 5 Mix proportion of concrete
7022 K ¥ AF B K RAKE ¥ H Bt HAZ
%5 /kgem™) /kegem™) /(kgem™®) /J(kgem™?) /J(kgem™?) /J(kgem™®) /Jkgem™®) w/%
158 165 760 1120 165 205 149 0 0
28 165 760 1120 165 203 134 15 10
35 165 760 1120 165 200 119 30 20
15 165 760 1120 165 198 104 45 30
55 165 760 1120 165 197 89 60 40

FH5P1ESNREEK2E 32425245
HELEBHRER 10%,20%,30%,40% M IEBRR
g4 iRE.

2 RBRERE5SH

2.1 BEBK Y
B 1 ke mut 169 SEM 5 FTIR 5. g

B 1) T Rt + R KRB ABCKREE R

MPRBRAR, SHMKERS, XHYSHEFH L
TRARSEHE. B 1) 85, %8P 3552 cm™ &b
g5 ¥y BC AL K F1 2 B R K 59 H—O S i dr 3h
g, RABREENRL T RAT2BRK.MERLE
L5 7K 51620 e Ak R Si—O 45 ¥R 3h i, 1097
e b A E K L+ AlI—O—Si IR B 1§ ;469 cm ™ b
R Si—Al Hr3hig. X4 F GE A B IR J 1k £
FERBBLSY, RAKILE L.
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B 2 AT, RER IR BE i R 9 i 48 R e TR
R B+ W48 R b, LR e R MR
BB 20008, SRR B 4E R LS 9506, 4k BEHE
RIGem e 1 oy B UK, REE T A R LR R
HE. BREFRELIHPIHTRENE LT HAL
AL O; #1 SiO,, Al O, #1 SiO, 5 Ca(OH), & M A B,
HERBSHRREEM S, E—PHE T RELTH
B E—ERE LT HEREKST BT

FRL.
2.4 BEDREMAGERGE

MyEtRE GB/T 50082-2009¢ I & 1B £ + K M
it AMERRIA S 7 35 ), W IR BE LA R 5T 28 d P
JEHATR BRI R, 2 200 ARG, AR 4
RIVFR.
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Table 7 Comparison test of low-carbon concrete samples before and after freeze-thaw

ERm/g HLE 3R /MPa
HKEHRS — FRBER/% — — BB AR/ %
7R Rk Ay ks %R HY R
18 9646 9566 0.83 32. 6 30.0 7. 90
28 9638 9569 0.72 33.8 31.7 6.12
3B 9625 9561 0. 66 32.1 30. 2 5. 83
4B 9620 9559 0.63 31.9 30. 1 5.56
58 9616 9557 0. 61 31.7 29.9 5. 67

B 7 AL REFRRIR S , B A R
BESpEREY HIKERK. HBERK L ERT
BB S B0 20000 BB L IR R B Bk &
MYLEREE K R0 B L HEHEREFHB S T 0.17%
2. 0706 dh B 38 KMB pe i 0 = 9 B AR 3, IR 19
REBRAEMPUERER KRB XERERN
BRI T AMRBKIREE )5, 98K 4 50 Bk B
IO TRE L AMIALE, FERKBELSEHWE
BB, TS T AR IR BE 1 BB R Rl R

3 &

(DS00CHEERS L EHXKENHKREER,
FRAB, EHRMHMERS, SHLENEHK, X
FYBEBEE SR L P EEAAS YWER &M
& KA TE .

DOYBEBR L HERTHREES TR 205
Bt EBRIBEE AP ERE S E IR E
UL, R 95 % 40 200 IRGRTER 5, 1

FEBRAFMIIERERRELEERE LB T
0.17% %1 2.07%.

(3) B8 1= W8 = B 49 K 4R S50 BT 3E 78 380 R A T 4k
TR RRAERREBEE LRV EENER.
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Study on the effects of calcined-kaolin powder on low-carbon concrete

GUQ Chunfang' , ZHANG Ming?
1. Shandong Silk Textile Vocational College, Zibo 255300, China; 2. Shandong Huawei Yinkai Building
Materials Co. , Ltd. , Zibo 256410, China

Abstract; The calcined kaolin powder was replaced by mineral powder in a certain proportion to prepare low
carbon concrete. The characteristics of calcined-kaolin powder and the effects on the mechanical
properties, shrinkage and freeze-thaw resistance of low-carbon concrete were studied. The results show
that the calcined kaolin powder has a filling effect and a high hydration activity. When the mass fraction of
the substitute mineral powder is 20% , the compressive strength of the low carbon concrete is similar to
that of the reference concrete, and the 28d shrinkage ratio is reduced by 5% ; after 200 freeze-thaw cycles,
the mass and compressive strength are lost. The rates were reduced by 0. 17% and 2. 07% compared to the
baseline concrete, respectively.
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