@ 36% &35 Vol. 36 No. 3 Journal of Shandong University of Science and Technology

2017 £ 6 A Jun. 2017 ‘ 63

J2 P 2T 4 s 0 o e T TR RS THE 0B - 9 2 114y 535 1)

BB, B KN BEF,AER
LAREXF KFEREILFE. LA F5 266590)

W EARTARTAL % RN R B Ao R 2 38 R 8RR 5 L 40 E R E Y E, R A FT-IR,XRD,
SEM M XE R . SN THFTAFLEZMNNBEREOARBR IR EBREGHANE, ZREN. ARV EGHT LS
A AN T AR AR AL AR R R Ar I BE R G ARAL, FF IR ILB 0 B R R R AR RB L RER FRG,
KB O RRB L R FTRL LT ERE; KIFH

hE S FES TUS28 XEARER A XEHS :1672-3767(2017)03-0063-07

Effect of Sodium Carboxymethyl Cellulose on the Strength of

Ultra-low Density Foamed Concrete
CHU Huichao,FANG Jie,ZANG Haoyu, LU Xianjun
(College of Chemical and Environmental Engineering,Shandong University

of Science and Technology,Qingdao,Shandong 266590, China)

Abstract; The effects of temperature and content of sodium carboxymethyl cellulose solution on the compressive
strength of ultra-low density foamed concrete were studied in this paper. And the FT-IR, XRD,and SEM were ap-
plied to analyze the mechanism of the effect of sodium carboxymethyl cellulose on the compressive strength of ultra-
low density foamed concrete. The results indicate that proper amount of sodium carboxymethyl cellulose could im-
prove the compressive strength of the ultra-low density foamed concrete by reducing the pore size of the foamed con-
crete, promoting the hydration of cement and fly ash.,and increasing the compactness of the pore wall.
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Tab.1 Chemical composition of cement and fly ash %
mH Fe, Oy K;0O MgO Na; O Al Oy CaO SiO; MnO P,0s TiO, SO; Bege it
K e 5.18 0.56 5.21 0.32 7.22 52.76 24. 87 0. 354 0.373 0. 50 1.61 2.78
Koy LK 3. 80 0.73 0. 84 0. 44 37.23 3.83 46. 39 0.039 0.313 1.62 1. 00 4. 88
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SR A 5 B Y 50 C /Y 7K FIEC ] 9 SCMC ¥ W B A 248 #1 B b (SCMC %8 b BT A0 3 19 7K TH A il 48 9 TR TR
B W BT KR S BEPE 2 min J5 5 5 7R BERE B9 R I & ) L AR SR FE 10 s 2 A, 57 RIKETR A kL3 48
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Tab. 2 Base ratio of ultra-low density foamed concrete

K/ % W BEIR/ % BRIREL/ 1% IR RS/ %6 a4t/ % WA/ Y% KK b

70 30 0.08 0.8 0.4 5 0. 48
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1.3.2  PERedt
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XA EE R F KBr JE A ¥k .

Wyt a] 28 d BYRE S U E — ek /N R 5 mm X5 mm X5 mm R E A 2 B 4 E K 4k 24 h, 4t
ik 50 CF, T = e, 4788 W84, F 45 8 i B L8R [ O KA 250 9 VA TR 8 = A T 35 0 FOUL 45 44
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2.1 SCMC BRREERFAEXEFKER T ERENZIN

S FE SCMC 5 W 1) Ik B RS o et % 3 VR VR 858 + BT R 5 B8 1) 52 i o A S 36 v SCMIC B i) 15 vk B
0. 5% IR . /3K 0.70,90,110,120,130 mL (&5 B9 AT 4 b 40 3 R 0. 054%0, 0. 069%5.,0. 085%, .
0. 092%0.,0. 1%0) f AN [R) # B (25 C A1 50°CH () SCMC %M A B FE S 21 i kb . 2, 25 F R CRE
SCMO) WAL 58 JE K 0. 62 MPa, T2 ik 283 kg/m® . IR/KZH 34 %, I AR HCH 0. 049 W/ (m « KD, BJm
T SCMC Wi FE 1y 1% B2 RYJE B 7E 278~312 kg/m® , IR B AYIEFELE 0. 041~0. 047W/(m « K) ,
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SEEUA ] A L B SCMIC 48 51 10 388 i 7K .
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25 CHy SCMC ¥ Wk B, 0 1 5 2 1 728 Ak 1 [ o E 1.0
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TR 1 () T o B2 3k B 5 A0 I B T s o B R -y

1. 06 MPa, b2 FUAE R 71060, S5 50 C /Y

SCMC ¥ W, 90 T TR 458 - 0 0 s 5 B A8 Ak 3 1] %7720 T80 90 100 110 120 130
H0.76~1.26 MPa, H:F SCMC £ 5 90 mL SCMCi{Zf&/mL

IR0 1 o B R B B K, O 1. 26 MPas A 1 25 C I B 1 SCMC &R ER BB A%
AT e AR E S 19%, s [l AR BRETRERENEMN

103% ., X4 SCMC BB EKF 110 mL .5 Fig.1 Effect of temperature and content of SCMC solution
RN 50°C [ SCMC 7 W 1 38 B #H 1L VR i 25°C on the compressive strength of foamed concrete
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2.2 SCMC i ik iB & T 7L & ®3 AEHBSH
Al EA! Tab. 3 Data statistics of pore structure
I VA T B - 1 B B B 5 e I Jit LA /mm LA /mm
LY RS B 5315 B VTAH G 2 (iR 1.7 2.5 1.1~3.7
HT % g8 SCMC Xt id i 1R 5E + VEIN 110 mL 25 C SCMC %kt 1.5 1.4 0.7~2.3
FL 45 44 19 5% i, {f A Image-Pro Y 90 mL 50 C SCMC kB 1.2 1.1 0.7~1.7

Plus {40 52 T 38 FE 19 FL 25 19
SRR 3 R,

Bl 2 428 R RE RN I SCMC 3 W AR I FLAR /A FRAE . B 2 i DLE & IR LA 1Y
A) L FLAR I K P LA B AN T SCMC % W IR 19 AL 2 AL AR Bl /D o FL AR i B/ » AL o A
AITE N5 o WL TRIRBE 1 9 0 5 B 52 B AL 40 A 9 38 ST PE 52 s a0 SRASAL RN 50 it TR IR B - 32
BRI RS AN A) SR B BORFL AR S B IS TE B2 4% A I, ISR LA 38 50 WLz F135 50
AT PR B . PR SAL I AT VAN BRI I AR B PR SRE  . AR 3 A e AR E L 2 (R
FHFLAAEN 2.5 mm, TR T SCMC (3R 19 - B FL A2 2 08/ . 1B 2(h) Fi (o) 43 2 ¥R i T 110 mL
25°C SCMC W il FE R N T 90 mL 50°C SCMC ¥ B A . AL 51 1.4 F1 1. 1 mm(5R 3) .3l
TEXE AT DU N T 90 mL 50°C SCMC ¥ W il R ) A FL 43 A3 5835 49 FLAR S 4 /0N, PR 22 80 4 o
PR . MORAE S ALERORE 25 RS AL RN 1. 7.0 AT SCMC B RE (1 S FL 1B BE 43
S 1.5 F1 1.2, BB SCMC A FI| #8500 i A M 0800 A B0 A0 i it . X i — 20 UE B VR
50 CHYy SCMC ¥ WiCBE A I T 52 00 1 DR TR B + 0 o B i 1 1<

EERRTAR

(a) (b) (©

QAL

B2 Z=Aik#H (a)fFM SCMC ik # (b)110 mL 25°C ((¢)90 mL 50°C & K
Fig. 2 Images of the blank sample (a) and the sample with SCMC (b) 110 mL 25C,(c) 90 mL 50C
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O—C—OmM Mk shig, 2 922. 21 cm '"AbE C—H PRI sh16 .3 447. 25 em ' Ab & — OH B 45 P 2y 0
1326.77 cm "1 1 418.95 em 43 lE— OH Ff1—CH, 25 ih4E 2.1 059. 20 em ' & C—O—C (i 45 3%
B, b 21 4 R Tk AR G5 4 1 R AE O

Wi 5 SCMC 1403 & i % b IWES T T 90 mL 50°C 5y SCMC ¥ Wk 19 ik BE (4 21 41033 1 7T DL & 5],
1.059. 20 cm " Ab A REAE MRS 2 . 3 H 1 326. 77 cm PRI 2 922. 21 em &b AR IR 2 L B B SCMC 1]
RS 5 T RN . K ZHCA WLE IR A K U8 . #8459l I B 30 K U J80RE 8 K k7= g 2 T R
SCMC 2Bl B B £F 2 Rl 2, oy F 4 i [ Cs H, O, (OH), CH, COONa ], , ZE /K W 3 E . Bk 3
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Fig.3 FT-IR spectra of SCMC and Fig.4 XRD patterns of the blank sample and
the sample with SCMC(90 mL 50 C) the sample with SCMC(90 mL 50 C)
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2.3.3 SEM 4:#F
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5 ZTAIKE(a)(c)FEFR M SCMC X # (b) (d) B9 SEM
Fig. 5 SEM images of the blank sample (a) (c¢) and the sample with SCMC (b) (d)
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