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Figure 1 XRD pattern of the fly ash examined in the BJa, K HE TR AR 20 K o B 5
present study HEERN 412 wt%, X—HETKTEEMS

HTEIKF (65 wt% ).
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Table 1 The factors and their levels for L9(3*) orthogonal experiments (Unit: wt%)

Factors A B C D
Levels Fly ash Lime Cement Na,CO;
1 68 17 8 0.1
2 69 18 9 0.3
3 70 19 10 0.5

k2 EXERER

Table 2 The results of orthogonal experiments

Number A% B C% D% Gypsum% O xgiﬁf?y S(Efefggtflf/sl\s/};z
1 1 1 1 1 7 498.1 1.74
2 1 2 2 2 5 494.6 2.84
3 1 3 3 3 3 509.4 3.94
4 2 1 2 3 5 484.8 2.88
5 2 2 3 1 3 505.5 236
6 2 3 1 2 4 4853 1.99
7 3 1 3 2 3 483.9 2.94
8 3 2 1 3 4 490.8 3.04
9 3 3 2 1 2 496.5 3.50

k1 500.7 4889 4914 500.0
k2 4919 497.0 492.0 4879
k3 4904 497.1 499.6 495.0
R 103 8.1 82 121
kl 283 252 226 2.53
Compressive k2 241 274 3.07 259
strength k3 316 3.14 3.08 3.29
R 075 062 082 0.76

Dry density

HHE 2 WAL, SEmiARE T % FE & R E T N: D (Nap,COs) > A (BrEAK) > C (Ke) > B (A
K)s FEMRPUE SR A& R R BRI A C (KJB) > D (NayCOs) > A (HHEK) > B (F1 %)

— UL, AP TE RN PURMRE S, WEME M BN L s TR R, )
PR FEX A RHUR S B B . 1% 2 v LA e BB B0 70wt% B, SRR e o B o 1 »
TERERCN; ARIEE 17 wt% HE 19 wt% B, SRERIIEEK, T2 EARR /N KA
9 wt% M2 10 wt % I, T8 EEEIRECOR, MR EL G Na,CO5 S INEN 0.5 wt% I, i
JEGRE K, AMEIL 3.29 MPa, TMEH T2 EEF . 2560 EabT, AsBsCoDs N R4 G, RUK AR
K AR IKIe FAE =70:19:9:2 (Wt%), Na,CO3 INIEN 0.5 wt%.
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ANZEEZEN, LL3.5°C/min (P25 FHR 22 K /7353 0.9 MPa, 1.0 MPa, 1.1 MPa 1 1.2 MPa J-f&
JE 6 h, HEHFRFEMBRERI, UISEMRAIIZEEE ) (R fErtEat b, BIRRTE Rk
FEJT R4 AR Shy 6 hy 7 h Al 8h, 5 %E4H He I (DA ot 530 B2 PR 2, DAAS B0 Ao i s B 18] o

B2 g5 T 78 U0 U SR T IS A . B 2 AT, BEE R T e, RRR LR
SRFEST G BRI, SR 1.1 MPa BPRE S IPTER SR AR, 1k 3.88 MPa; i — B3 Nzg e, A
MG, X REME RN &, SWERERZ FF, MER 1 Sio, Ml ALO; EfEIE, Itk
T KA SR FEM, T R 22 4T SR A S A, AR P S R K. R i KR
MR A SR AR, BR T RA A= g, N SEGRE K. XRD & B R,
IR JI4 1.1 MPa Al 1.2 MPa B # 5 R DL SR A I & &5 29.3% F121.4%, #E—BENUE 7 E
WA, EH AT A L AR R 708 1.1 MPa.
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Figure 2 Effect of the steam pressure on the Figure 3 Effect of pressure holding time on the
compressive strength of the prepared samples compressive strength of the prepared samples
(pressure holding time is 6 h) (steam pressure is 1.1 MPa)
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K HI T IR AR BC L 2 B b . TFRAS BIIRAR, MR N 78RN, LL 3.5°C /min
[P ZE TR 2 /7R 3 1.1 MPa FEORIK 6 h il 2 4F i, FERTRE S P REEAT 17K, 3% 3 NS A
PEBE 5 E bR GB/T11968-2006 MH ARFEFRIG LA, T WAE 105 TR bR AT T BOS Zai & b i 2
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JEZ FLAREM L, AN R A K e B B I 1 — 2% 0842



%1 # (IRFEAMEE) Advanced Ceramics, 2016, 37 (1): 62—68 .67 -

% 3 H &5 EAT BOS K H & AT LI
Table 3 Technology index of the experiment product and national standard of B05

Technology Dry density Compressive Thermal conductivity
index /kgm™ strength / MPa / W-(meK)™
. Classy <500 >3.5
National standard . <0.14
Qualified <525 >2.5
Sample 493.8 3.88 0.109

4 %

AR TR B BB T BB 5 AR, Si0, KR R TE A JERI SR A S5 4 bl b, TRITT S B2 PRI
{EIX PR ZER (AN NapCOs) $RmTETE)G, AT A 4 725 6 2 FLAE R b AR . A 70 im
R IEAZ IR, BT TR AZ A AR TR K ) 4% 28 2 FLARIRAT R R R R LA L A s R B A K
KA E =70:19:9:2 (Wt%), Na,COz IRIIEN 0.5 wt%. F TR MERIALL 3.5°C/ min 3R THE
THEJE S 1.1 MPa FHEIE 6 h J&, FISFEM T4 2 8 493.8 kg/m’, HLIESEEZ A 3.88 MPa, &
HARKN 0.109 W/(meK), S8 EFR GB/T 11968-2006""t1 BO5 ZA 4% 5 1k .
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Preparation of Autoclaved Porous Heat Insulating Material
with Inferior Fly Ash

WANG Han, YANG Zan-Zhong, LIU Min, DING Qi, WU Qi-Yang, YUE Hong-Zhi

School of Materials Science and Engineering, Shandong University of Technology,
Zibo 255049, China

Abstract: Autoclaved porous heat insulating material was prepared by using inferior fly ash
from Inner Mongolia. Based on the property characterization of fly ash, the combination ratio of raw
materials was determined by orthogonal experiment, and the relationship between the autoclaved
system and product performances was discussed. It was shown that the reactivity of fly ash is poor
because of its low glass phase content, and that can be effectively improved by adding Na,CO;.
Samples in investigation were prepared by compounding materials in accordance with the mass ratio
of fly ash : lime : cement : gypsum : Na,CO; = 70:19:9:2:0.5, and by autoclaving at 188°C under
hydrothermal conditions with steam pressure 1.1 MPa for 6 h. The dry density, compressive strength,
and thermal conductivity of the resultant porous heat insulating material are 493.8 kg/m’, 3.88 MPa,
and 0.109 W/(m'K) respectively.

Key words: Inferior fly ash; Porous material; Activating; Orthogonal experiment; Autoclaved
system



