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Fig.1 Flowchart of the comprehensive utilization of fly ash
®1 BERELFERS

Table 1 Chemical compositions of fly ash

%
FE Si0, Al 0, Fe, 0, Ca0 TiO, K,0 MgO Na, 0 HAl
FTESE 44.80 40.00 2.21 1.52 1.07 0.438 0.171 0.092 6.699
FEAS IR 45.50 40.30 2.56 2.57 1.53 0.497 0.339 0. 040 6. 664
K 45.50 38.60 2.26 1.92 1.12 0.496 0.178 0.235 9.691
KK 48.05 42.24 2.79 3.35 1.31 0.480 0.350 0.490 0.940
W HE K 49.32 40.11 2.42 3.08 0.71 0.560 0.590 0.250 2.960
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Fig.2 X-ray pattern of fly ash

3 BERAEERE
Fig.3 SEM images of fly ash
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Table 2 Effects of alkali and mass ratio

of liquid to solid on leaching rate

B/ kg T L HRER/%  Has/(g-L7Y)

75 1.2:1 76.43 0.91

70 1.1:1 76.00 0.90

65 1:1 68.05 0.66

60 1:1 65.00 0.58

55 1:1 62.41 0.50

50 1:1 60.03 0.41

45 1:1 57.00 0.52

S BN NS WL BN L g 0 v DR RS u N i)
BIETESECN

P B 700 kg/t HyHEIK

SN ek B (125 +3) C

TR IE He 1.1:1

SR s} [ 45 min

AACEEIR 1% =72.5 %
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Table 3 Chemical compositions of

residue after leaching with alkali

i AL O, Si0, HAlb &t
/% 46.94 13.01 40.05 100

4.3 BOFENAKE

H B RERRENE R AR Y28, T 75 CAEA
HASHERE 30 min P T—URAR S, — B ST pH (E$E
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B AT RSy . IRERAY L 240y B4y
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®4 FRARBETHARBTREULFERN

Table 4 Chemical compositions of white carbon black produced in large scale experiment

%
R Si0, AL O, Fe, 0, TiO, Ca0 MgO Na, 0
KBk RE 99.43 0.30 0.056 0.10 0.007 8 0.006 0 0.098
R 99.58 0.28 0.031 0.073 0.005 0 0.004 7 0.027
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EM P RE S i TR 21. 10 % , i 484k BR & B T
#159.08 % ,fRfEHC TR 2 2.8 {E B A K P A
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RS5 WENKFEM

Table 5 Chemical compositions of the residue after leaching with alkali

ULk Si0, AL O, Fe, 0, TiO,

CaO MgO Na, O SO, HoAfth

B/ % 21.10 59.08 2.630 1.489

2.128 0.003 4 8.271 1.629

ARHAC ] S AR IR B EE B BE VBR AR L ETT Y
HAHA AT (n R RGEEREO

Lt = ( NNa,0 ko0 )/ ( NFey0, T Maly0, )
= ncﬂo/”swz
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Fig.4 Effects of molar ratio of calcium

oxide to silica on leaching rate of the

roasted sinter
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Fig.5 Effects of molar ratio of sodium oxide
to alumina on leaching rate of

the roasted sinter
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Fig. 6 Effects of roasting temperature
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on leaching rate of the roasted sinter
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Fig.7 Effects of leaching temperature

of on leaching rate of the roasted sinter
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Table 6 Effects of leaching time on leaching rate of the roasted sinter

W BORAY (g - L71)

IR/ P

I} /min - =5 Na, 0 ALO, ak Si0, Fe, 0, AL O, No,0  Maw/%  Mw/%
5 2.417 97.63 109.55 1.47 27.79 3.67 5.49 1.34 88.70 95.79
10 2.417 98.98 110.26 1.48 28.10 3.79 4.35 1.34 91.33 95.92
20 2.519 98.88 11,11 1.46 28.07 3.70 4.62 1.24 90.57 9. 14
30 2.334 99.27 1311 1.44 27.15 3.67 5.19 1.16 89.32 96.36
40 2.234 98.59 111.27 1.46 27.01 3.66 5.16 1.26 89.35 9. 03
50 2.519 99.37 111.03 1.47 27.98 3.93 5.12 1.26 90. 16 96.30
60 2.835 97.92 109. 85 1.47 25.98 3.73 7.39 1.41 85.03 95.64

BRIV I [ B s 1 RV s A R N DR R A p IR R Ui e
O R o A A X it

6 BRI A5 AT - a. BOBHER A5 B EL N 1.0,
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By AR TR N 49. 04 ¢/L ) 9 2.03,
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SEIIRYE T TR S0 , G P N T fk, ORLS
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5.4 SRERTMNIR R HVBRREFIRRER 1L R
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IR0 R B VA T P Ak, i v ik IS 28, W6 A2 S B o)
(R, R F P B He i ik 20 26 — B ik Ui B2
105 °C, S (CBARES ) WSt 40 ~ 50, JBifk 3 ~4 h,
ik 454K 300 ~ 3505 25 — B s in A K AT IR FE i
fif IR BE 95 ~ 100 °C, B[R] 1 ~2 h, f4 KM S ~
8 g/L, B AEAE W ik i F5 £ AT 15 600 ~ 800,

O3 B RV WOR PR BR AL 23, 23 i s 52
FEAE 85 CAiAy , BRI Wb 73 70 k32 h 88 %
Ao, I A A AL AR A s B AR — i (LR 7,
Kl8) .
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Table 7 Chemical compositions of aluminium hydroxide sample

)i %ix Al 0y Fe,04

Si0, Na, 0

i/ % 64.3 0.008

0.016 0.19

e
AccV  Piobe  Mag Dt "”'—f‘—|2°““

150V 30 x500 SE 73

AccV  Pobe  Mag | Det F————1 10um
150kV 3.0 x1500 SE 74

8 SHsEtEm SEM
Fig.8 SEM images of aluminium hydroxide sample

5.5 SRUBREHEEMNS
P FAMARIRHET £ 1 100 CHBERE, FTiF A

AccV  Pobe  Mag' Det
150kv 30 x200  SE

PR = a3 B o WL 9 Ak 8

b 1Y

Probe ~ Mag  Det = Wuj
150KV 30 x1800 SE 86 .

9 1100 CTHrKEHI &R EILER~ M SEM
Fig.9 SEM images of alumina prepared by calcination at 1 100 °C
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Table 8 Chemical compositions of alumina

Ay ALO, Fe,0, Si0, Na, 0

i/ % 98.7 0.013 0.010 0.19

6 ZF HERESUTAN
O XA DA 7 A 5 SR A R AL AR ) i R A T

104 HEIERZ

GV T o IR A P 1 i P ) B BLAR A B (LA
1ty BE IR THRIEE) L3R 9,

RRALHE 1 ¢ BRI AE 7= 1 2R 0. 337+, ¢ H T
4 000 Jo/t Mg itaa, (a1 348 oo, NIRRT 1 ¢
KRR IS AN S (1 348 —741.88) JT = 606. 12 G,

PEBU A e PS5 R E R be 2 i B 7= SR Ak
(R BT BREAS Al B (LA 1 v Ry B R T E 3 3 ) L
%10,
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Table 9 Cost estimation for producing

white carbon black from fly ash

e ZFR Bfi WAE B/ RAT
1 B IR t 1 0 0
2 RFE t 0.095 2 500 237.50
3 Vay/3 t 0.536 200 107.20
4 1GFR K t 4.2 1.5 6.30
5 Bk t 5.05 8 40.40
6 e kW - h 13.48
7 2 269. 60
8 B 4 67.40
A1t 741.88
Fz10 MEREFRUBRAREAEE
Table 10 Cost estimation of alumina
dproduction from fly ash
, R ffr/ o
JF5 Ak AN TH#E o) A/ TG
1 i i t 0.659 3 0 0
2 VY3 t 0.21 200 42
3 AL t 0.056 1 500 84
4 7K t 5.54 1.5 8.31
5 HEFE 137.6
6 HHT 103.2
7 Bis4s 51.6
At 426.71

AL T 0RO AL AR 0. 334 1, §%
3000 yo/efi s 1F A, 7 E D 1032 Jo, FE
(1032 -426.71) JG = 605.29 JG.

ETHREAREE T ¢ REK B B A D (606. 12 +
605.29)JC = 1 211.41 J&,

PRI, A B AR 25080040 35, 00 ELKE 7™ At 5 Y
2B R PR

7 £5iF

1) P PR B 7E 3 R ( < 125 °C) T IR BUB &
JK 45 min , By B AR AL RE SRR IR S 72.5 % L)
b EARER R BIA R <1.2 %

2) FHBR A o0 1 TS 380 1 ek R A L, T LA
AP ARRE S i > 99 % WA IT 1 e R VAT R 4R
ferEEEAL R >98 %

3) RBUEARE S P AR i > 55 %, R

TSR <20 % 4aEH =2, 7, 38 BRI AT K e
g AR

4) Bl A7 K BE 25 8 B EL D7 - Bk ok 0. 95 ~
LOEG N 1.8 ~2. 05 BEE5 IR . 1 200 ~
1250 °C.

5) ARHA 1R 75 ~ 85 °C, B[] 10 ~20 min,
AL R 0 [ Y R > 86 % . ik YR A Ak i A
<3 %,

6) £ R TR HE IR A 7 1 i ARV ARAL SR &2 3
s Mt Ses B
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Extraction of silica and alumina from fly ash

Jing Fu, Yi Maosen, Zhang Zhongwen, Rao Shuanmin
( China Coal Pingshuo Coal Co., Ltd., Shuozhou, Shanxi 036006, China)

[ Abstract] The fly ash, discharged up to 300 million t each year, is one of the largest industrial waste resi-
dues in China. The accumulation of large quantities of fly ash will cause serious problems in nature and ecological
environment. So it’ s significant to comprehensively utilize fly ash. A new technology is proposed in this paper. The
fly ash is leached with alkali solution at the atmospheric pressure to produce white carbon black, and then alumina
is recovered by soda-lime sinter process. The technology can realize the utilization of fly ash economically and com-
prehensively. Research results indicate that the extraction of silica in fly ash is up to 72.5 % and the total extrac-
tion of alumina is less than 1.2 % when the fly ash is leached with alkali solution at the atmospheric pressure
( <125 °C) for 45 min. White carbon black with silica content of more than 99 % can be achieved from the sodium
silicate solution by the carbonation process. During the production process of the white carbon black, the conver-
sion rate of silica in the solution reaches 98 % . The residue after leaching silica, with alumina and silica content of
up to 55 % and less than 20 % respectively and mass ratio of alumina to silica of about 2.7, is suitable for recove-
ring alumina by soda-lime sinter process. The optimum conditions of soda-lime sinter process are as follows: molar
ratio of sodium oxide to alumina being 0.95 ~1.0, molar ratio of calcium oxide to silica being 1.8 ~2.0, roasting
temperature being 1 200 ~1 250 °C, leaching temperature being 75 ~85 “C and leaching time being 10 ~20 min.
Under the above optimum conditions, the recovery of alumina is more than 86 % . It has remarkable economic and
social benefits in comprehensive utilization of fly ash to produce white carbon black and alumina.

[ Key words] fly ash; white carbon black; alumina; comprehensive utilization
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Design of three-phase induction motor with flame-proof
variable-frequency used in scraper conveyor

He Huiming' , Yang Xiaozhou' , Xiao Hong' ,
Fan Zuozhi' , Qian Liang' , Fan Guang’

(1. Fushun Coal Mining Motor Manufacturing Co. , Ltd. , Fushun, Liaoning 113122, China;
2. Shenyang Branch of China Coal Research Institute, Fushun, Liaoning 113122, China)

[ Abstract] This paper describes a new product, the flame-proof variable-frequency induction motor used in
coal mine. The motor is integrated with frequency converter to meet the requirement of high efficiency and energy
conservation. According to the traditional electromagnetism calculation program, we add a new method for the vari-
able-frequency motor, combine this method with ANSOFT 2D finite element to analyze and examine it, give a parti-
cular description of the frequency conversion motor principle and control tactic, provide a sample motor and intro-
duce its design and manufacture technology.

[ Key words] flame-proof variable-frequency; induction motor; construction design; electromagnetism cal-

culation
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