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Study on the Test Performance of Double Mixing
Technology in Tailing Aerated Concrete

ZHANG Jusong' ,SU Hang' ,Dong Jianguo®

(1. Materials Science and Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 ;2. Qin Zhen Envi-
ronmental Building Materials Co. Ltd, Liaoyang, China 110000 )

Abstract; The pore structure of autoclaved aerated concrete can be improved by compound water-
reducing admixture and foam stabilizing agent. The density of autoclaved aerated concrete holes
can be improved by the mixture of slag, metakaolin and fly ash,which can also solve the problems
of high water absorption,low compressive strength and deviation of frost resistance. BO6 grade tail-
ings sand autoclaved aerated concrete specimens were prepared to test the dry density ,compressive
strength, mass water absorption and frost resistance of autoclaved aerated concrete specimens.
When the content of superplasticizer is 0. 14% ,and the content of foam stabilizer is 20% of alumi-
num powder, the water absorption rate decreases to 57% , in the meantime, the compressive
strength is 4. 68 MPa. Compressive strength can be increased to 5. 76 MPa and water absorption
can be reduced to 50% by mixing admixtures and mineral admixtures. So when the Double-mixing
technology is adopted, the compressive strength of autoclaved aerated concrete will be improved
effectively , water absorption will be reduced , the requirements of freeze-thaw 50 times in cold areas
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can be meet,and the B06 quality ( A ) freeze-thaw standard can be also achieved after freeze-thaw

cycle.

Key words: aerated concrete ;admixture ; mineral admixture ; freeze-thaw
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Table 1 The main technical indicators of tailings %
w(SiO,) w(ALO;) w(Fe) w(Cao) w(MgO) w(S) w(P)
75 7.22 5.4 2.75 0. 069 0. 06

B : Aok BHAL BB R ) 343 O 1 4%
FYE IR, 40 B R 0.045 mm, J7 FL 0 0 4 &
6. 5% MR FEEEARIEIR IR 2 B,

R2 WK EEB AR
Table 2 The main technical indicators of fly ash %

w(Cao) w(MgO) w(SiO,) w(AlL,0;) w(Fe,0;)

1. 64 3.88 53.21 25.08 6.25

AR AL BAAS o 38 A R & A P A R
REAES 72. 3% |, TH AL FE 8 min 1] ik 90. 2
C ;40 H9 0. 08 mm, 7 LI i 4v i 8% .

K 142, 5 )5 kR ER K Je.

RASM B @

K R FRIK A, kK.

BB ATE O Tl AR 7R R

LT IR 2 A S 1

R - AT 4 1 RERHBAT FR A T
A7 ARSI, B R

fiws 504 £ - 41 4 0. 08 mm, 7 LI i 4%
B <5% ,fi =gl b BB FEAR AN 3.
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Table 3 The technical indexes of Metakaolin %

w(Ca0) w(MgO) w(SiO,) w(ALO;) w(FeO) Kk i

0.2 0.1 50.16  30.12 1.5 6.16

LIRS R A= R TN ) N 7 R )
0.08 m, /7 fLIG T As i < 13% , 0" it 45 i 4%
AR EFEHRILFE 4.

R4 EAEARSE IR
Table 4 The technical indexes of slag %

w(CaO) w(SiO,) w(ALO;) w(FeO)

w(K,0) w(Na,0) w(TiO, ) ISP S Y

30.52 31.24 19. 90 9.35

0.74 0.21 1.22 6.16
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Table 5 Mix proportion of aerated concrete

w(i)/ wOKIR)/ w(EIK)/ wl B/ wEEH) /KR

% % % % % i
66 18 12 4 0.1 0.59
1.2.1 R

TR0 AE 10 T 28 W A (R M A BR A R
5, R /B EARR T ) T2 54 738 it
PR LT e R W S A K A
BRI RUK I IR 5 3R & AR
JEIRAIFEFE 2 min JESURLE , PR AR LK
e SR LA B w48 G kLo i Bk it 22 5
ARPRIEBEFE 2 min, B 5K A B AR S
TNAKTE AR VA T, Fo 53 B 1 Je B AR 9
PEFE 1 min, e BRI SR H & 0B
I B 2 R R, TR s 2 U0 R 5
FE R PR i A ZE IR 2 28 5%, Z 5 VI
B 55 R 100 x 100 x 100 mm FY 37 J7 izt
B B TR TP T R A A 2 %= R
FEUEAT AT BE A it
1.2.2 ks

SL5001N, #7 2 000 g (Y HL T FR, M &
0.1 g; B AR 200 g KL TRR, RS E N
0.01 g; 8 KT RAEIR (80 £5)TC;GI -1
(8 F AR AL ; I G Al L K 58
=4 320 mm x 320 mm x 150 mm; YES -
300B HECF AP E AL FYS - 150C
RUGUR IR ; ZRER AR A KRR R 42
1.2.3 Rt
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AR KGRI R 9 TR, B4 00 3l D B TR
1 0.02% ,0.04% ,0.06% ,0.08% ,0.1% ,
ANTFIEOK A2 B A TR R fa AR DL 6.
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Table 6 Performance indexes of different

superplasticizer quantity

WOk YRR, TEEE/ PUEMR Mok, ik

BE/% mm (kg-m~3) J¥/MPa % R
0. 00 210 611 3.88 64  RAUEH
0.02 230 605 3.99 62  RAIEW
0. 04 240 599 4.11 62  RAIEW
0.06 260 595 4.26 62  RAIEH
0.08 275 606 3.85 62 IKMFHEIE
0.10 300 637 3.49 65 KPR

FH 2 6 RI %1, BO6 2 ) ) 3t 3 Jin < T ok
P B EE AL N 3. 88 MPa, T K ik
64% , ANBEIS B EFR LA S K. Bl D8k
FB R L B R R R R,
()T B BEAIR , e B 0 o B 14, WK R
R PRRRAR. AED B FE N 260 mm B 3 F 3T
JEMREET] 1K 4. 26 MPa, ik 2 5% & , bR o
FHFES LIS 9. 7% , Ui B e AR B JiEh
260 mm , FE AR FR BT 1 73 5 S0 i R
SR B B A gk S R R
R B B S RN | Bt IR PN T R T Ak
B B B BB MEAS R A R AR R e 8 2R
TR B BY 1 S AN R S B gk 223 K&
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Table 7 Performance indexes of different

superplasticizer quantity

KR OEUKH TEE/ HURR WoKE/ i
it BE/% (kgem ) E/MPa % /N
0.59 0. 06 595 4.26 62  KRRIEH
0.57 0.08 601 4.35 61  KERIEH
0.55 0.10 598 4.49 61  RAUEH
0.53 0.14 593 4.58 61  RAIEH
0.52 0.16 635 4.56 61 WL
0.50 0.20 649 4.72 62  FULIFH

HH R 7 AT, Bl KRBT i LG BRI ek
ARG BB TR0, PO 5 B E T TR e, WK
RGN R, SRR BT & L AR E] 0. 53 B,
PUERE AT LIk F] 4. 58 MPa, A H KR
Fb0.59 #2751 7.5%. 44k 22 [ A% KR
I, A R De AR E AN A T T 4.
KB i L RF SRR 2 S5, TR 40
AR, FHUKRHT /N R R
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Fae , T2 ) SR, Rl K o ad At 25 5 il

@R BE N

AR R v oK o i e A h 22 0
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R A AKCORHT A 0. 53 [ R
BB AR, K S R — R L
200 mL K, se 504 HE 2 min, B 855 AR
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JER B SEIE RG> TR 8N 2% B, Pk
5 K E) 4. 68 MPa, [] LI K 2% . il 7K 3%

M 61% TRERNT 57%.
4.70 - R 462
4.68 &~ WKkFE
161
4.66
£
4.64 | leos
m 4.62 [ i’f
jL]='§4.60 - 159
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{58
4.56
RFBE/%

B AR R e A
Fig.1 Effect of foam stabilizer on compressive

strength of aerated concrete
T 000 I =R B - 45 44 9 52 i fn 4] 2
Fi7R.

(b)B AT

B2 RRshn R - FLAS A 5

Fig. 2 Effect of foam stabilizer on pore structure of aerated concrete
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Fig.3 The influence of slag on compressive strength
of aerated concrete

HITE 3 Al 238 A0 88 e R
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N 20% frf, HAUR SR BE Al K 5. 21 MPa, # L
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Fig. 4 Influence of metakaolin on compressive

strength of aerated concrete
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Table 8 Performance indexes of compound mineral

admixture

TiEsE et TEE BUERE, ok

% B#/% (kg:m™>) MPa %
0 20 608 5.39 53
5 15 609 5.55 53
10 10 615 5.62 52
15 5 620 5.36 53
20 0 624 5.21 54

FH 2% 8 WA, fih ey i L 45 B 4%
JE /N, S8 VG = 0 B AIE LT ik
PEAPT R T B 4 . S i R e 0 £
BT 10% EHGE i 00 B e 5 2 ]
ik 5.62 MPa, 7] LLIE N 20% , WK 32T 55

JIT LA A5 i g U - 52 48 T DAGE 8 5 S
W 2B 2R TR EE R EURE 1R
BB R, 55— T i g = e A Y
HALHESIE TN T e 7=y, 4 v 17 - 40) i

E[ZO—ZIJ .
2.3.4  BRRBEBI IR EE L PEREAY 52 E
FIER AR RS RO, i &
YT AT B ISR EE L. FEB APIFR SN In |
SWMEYHEEREZ E B RIR, B EIR
B R OR B R 10%, 15% , 20%
25% ,30% ,35% , MR ZE 5 W4 9.
R RIS 5 L RE TR AR
Table 9 Performance indexes of different fly ash

content

WK Ry TEE/ HUESRE, BOKER/

BR/% BE/% (kg:m™?) MPa %
0 66 615 5.62 52
11 55 612 5.65 52
22 44 607 5.74 50
33 33 605 5.24 51
44 22 598 5.12 53
55 11 576 4.98 53

& 9 Rl AL, Bl A YR IAB =N ik
HRL 1 28 B AE B W0 /L T B A S R
JE I YRy K 5 iR B 22% B, PR 5
FEIRFNAT 1K 5. 74 MPa, WK F [ 2 AN E 5
FLIRE 50% . WA R IR KB B 4k S
WK SRR 1 T, 0 IR A P AAR K AR I
R R ZEC , HH 0 B R X R b
VAN, I TR0 34 0, i 25 44 S B0 | 4
SEAFLBRAR TR, DA 72758 B e 1 HL
WY IRIR TG K T B, Hh T 40 0k i 5
Bb 2 AR, DT (s 7K B4 07 AR L T 38 K, 7
BRI 2 5K KA BT B Al ik
RIS, DT fof 41 5 7 2 508 13 446 i 22 o B
Bt 1/3 B, AT RE B T 40 R K R K
TRRZ , RES 5 RIS Z | R
JVEFE 2 B A R 0 SRR A ) DTS 3505
&R
2.4 MR LHFEENR

W25 (4, NBAMIF, INBAMInT 5 N
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Table 10 Freeze-thaw

indexes of aerated concrete

BABUKFIE  BAWKT  BATYBSE BATUIBS
o KB KB ) 7‘ ‘7
LD EaR BRPE SR RSN RS AMIng
JE#RE/MPa FRERIR/% )
8 EF /MPa FEHR/ %  PUEMEEE/MPa  BUEIK/ %
im0 ¥R 3.88 0 4.68 0 5.74 0
RAh 15 % PR 15 2.58 5.8 5.18 1.2
Rk 35 % AR W ERES BN W 4.68 2.5
Rl 50 % ENE BN W IR W e 4.08 3.8

128 10 A, SR I XUBRARdl # n <
TRBE U e TR tE Re A I 0 el 3 | def
B Fb AR A Rl SO YRGS, T LAIA 5157
BIREE =4 MPa, V-2 itk <5% , thi W]
fiff FHAUS R BEA SO 4R S ST BE 1 APt
HRPERE.

2.5 MEBEELHASH
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Fig. 5 XRD analysis of autoclaved aerated concrete

2.5.2 SEM /Mt

R RARAERL & LY 28 45 N R
SN 3 Fhar-y45 SRR AL ] BE
SriHAT SEM X L (WLIEL 6) . i AR R
SRS VB G AR RS AR,
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1052 Tk B SOR S e AR (A R R SE R

534 4

(ay=H4

(b)XBH

Be6 - iREELZEIE/S SEM J3Hr

Fig. 6 SEM analysis of autoclaved aerated concrete
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