36 3
2009 43

W X B

Chinese Journal of Environmental Engineering

YR8 Tk L AR 7010 £ i B AT A v AR
A E S 0/

B A EARY kpAT mEE

(L VYRI5 TR O, KI5 0300065 2. 2287 M AR T RIHOAR G, KR 046204)

Vol.3 ,No.3
Mar. 2009

B OE BT AORMBORAETT R SR R AR R R SR, e AR AR AR BT A SR 90% DL L,
Sl DI B BT . S8 LA vy 22 00T A9 3e i D JsUet R Al SEMLIR Rl XRD 25 234 I3 3 BOW A [l MBCbe RS T
AR AT ZEATIOUIE A A2 B A A AN ) 2 B S W IR s S A 0 A AL E DX IR) 5 AR AT A7 9 3 AL ATL B, 4%
P i A AL BRI AR AR NG o SR A RO AT A P AL BR 5 AL IELE DX 1] 2 600 ~ 850 °C 5 RIS 1o A HH ¥R I SR AL B mT LAAT
TFRERF A7 B Si0,—AL Oy, (AL R A0 51 90% DAL, R 7 45 1F T S B0 B3 th A LU 20% Zihr o AT A
PR R A SR IR AR SR AL T BORIEA , to By K S5 R 2 B Wy i T A A S

REIA AT EALER BORIREE WS

MESHEKS X705  XEERIEE A 0 XEHES 1673-9108(2009)03-0539-05

Study on the effect of calcine temperature and additives on aluminum
oxide extraction from coal gangue
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(1. Center of Environmental Science and Engineering, Taiyuan 030006 ;
2. Lu’ an Mining Industry ( Group ) Co. Lid. Technical Center, Changzhi 046204 )

Wang Dongfei > Zhang Juncai’ Cheng Fangqin '

Abstract Coal gangue is industrial residue that is discharged when coal is excavated and washed in the
production course of coal mine, and is one of industrial solid wastes with biggest discharge. Aluminum oxide
(ALO;), silicon dioxide (Si0O,), carbon(C) account for more than 90% of coal gangue; so coal gangue can be
used. In this paper, in order to explore the mechanism of coal gangue activation, scanning electronic microscope
(SEM) ,infrared (IR ) , X-ray diffraction ( XRD) measurement were used to systematically study calcined coal
gangue at different temperatures. Additive which can promote Al,O; extraction was gained. The experimental re-
sults show that coal gangue is activated being calcined at the temperature between 600 °C and 850 C. Alumina
leaching rate reaches more than 90% with the additive of NaF. The alumina leaching rate is 20% higher than
normal process. This study has a great significance on utilization of coal gangue resources, also provides reference
for low aluminum mineral development and utilization.

Key words

coal gangue; aluminum oxide; calcine temperature ; additive

AT A7 A T SR R AR e e o R HE HE 1
o L R R £ A 0 55, HE R AR 2 A O SO,
(52% ~65%) . ALO, (16% ~36% ) Fil C (4% ~
25% ) %5 it — AP T AR %R, B AT, AT A
R AR A 2 Fh, —Fp A A P kA
P R, T AR LB 5 5 — Rl R AT A R
PR AR A PR KPR Y BT A H T A
FORT A7 HE P K R B A P22k o (DA B 2 FhiR AR EhT
A I AACER R RG22 SCRkRGE T R FEERT
P AA R AR B 2 i D7 D BRI T 2
LT

it LAASAIE 5% DA S i B A AR i it 0 H b, oF

FrIERt A1 AL BRI P RV I T 20T

I E I ERT A1 A B O T L 454 SRR e
P LA LR AR BR B9 R AR, A il Bebe A4 e
SEERT A1 P ) E AR AL A N IR PRI v-AL O5, B
AT YRR 5 (R R o o, MR A bRl TR TSR A

E&WE: "+ EERHSCE T RIWTH (2007BAB24B01 ) 5 1174

22 A RE B0 H (2005 %224 5 025)

U5 B H3:2008 —05 -23; &{T HHH:2008 —09 - 08

BB AR (1985 ~ ), Lo, WL WFFE AR, 3250 DA IR0 [ 44 1% 57
YIS TAE . E-mail ; cuili. 123@ 163. com

w JHIHEE R A, E-mail ; cfangqin@ sxu. edu. cn



540

BN A N

3

T A0 B4 A TP TR B, B
WERT A BB TG AL LB % L0 Ak O 36 P IEL AR

VP 22235 PR R Xt 48 Ak 58 F v 11 A T OF
S NIRRT MR e, A B R R, B
P S REZR B A SRR s BRE TR
L R B KRS R =K
Wyt AR AR AT IR A SR BUBERT A A AL
MISEIR BT, 300 T MERT A0 e AL S 1, (i 4
PEER T FRIR T 71, 49% 1 A5 E LU
JEURHAE P77 R FR 3 A8 S A I ) I D o
TERT A7 00 05 e, (HL 25 9 32 2 R 4R T K R I
RN R AR R IR BT A RGE

AHIFFE A ] FE HB R I AL AT A v A8 AR A
PRI BB Ja BT A R AR 2 AN f T, F
FTHERT AT 4B I BIBIF T LA B % I 70 194 32 B 52 6 AF
5, VISR 3] 5 K PR A BB AR AR 10 H )

1 SCIGER4y

[RE#r#4

ARSI it A AT A B T LS E R 1Y
VERE R AR AT, B R R RS, SR A3
RAERTE A L B EORE , Sk iR R RS SR IR E R TR
PR HELEE IR B 43 04 43 B 75 1 (SD 323-1989) #4174k
S AT HAR S Oy B B R 0 (SI0,)
=41.45% ,w(Al,0;) =23.43% ,0(C) =22.12%
w(Ca0) =3.17% ,w(Mg0) =3.63% ,w(S0,) =
0.30% ,

WA B PE-250 % 400 7 25 =X 5 4 1L s
SR IE W B Je B9 0 RE P GI-1 B A A A 18 B Ky
1A B B R RT A Pt T AR HE T (4% B GB6003. 1-
1997 FRUEAE = ELAR R 200 mm ¥ FRE 539 ) i
43, i 43t 60 ~80 H RT3 AR %

1.2 (RRIRE X R A E RN

#4460 ~80 H MR A 5y A - H 8 o v ek 140 8
M b, A DRZ-12 BY3 BE#E i g v, A I 53 0l 92
18 FHiE % 600,650 700 F1 750 ~1 000 °C ( &7 50 C
NI ) TR — Wbl T ORI 2 b J5 S RP
B B ARV A AR IS R M e T BE T ) SR Ay
URE 430 5115R FH JSM-6301 ZE043$ s T 5 14 ( SEM,
VEHE KRS 7o L H AR ) Nicolet Nexsus670 I {# 37 it
LEAMETEAL (IR JE A K%, 77 #h: 5618 ) . BRUKER
D8 Advance Z iy X SFFAATHFL(XRD, iR, 7™
Hb TR ) XPBRE T JS BERT A A T ROWIE A A2
B AN ) L AT o

1.1

1.3 FmFIXEHEEHEZ MR LR
1.3.1 FhA R LI R

HRE TR B SEIR 4G T, 75 i R T2 4 1
FTUSINGR A 5T . B4 {7 50 g ARIBHE M BT
A, 405 17 2" 3P 4" A ailge VR A 20 AT
AT 10 g BREREA AT 10 g AALES, SR 5 1B E
k337 TN 4" BT A BB RORE 4 (AR L 3 HE 650 C R
1Bee2 ho 17 27F 4" IEEF 4 IR RR IR 3T IEF A
MRS TE N 10 g FALENE IR i Hh AR AL 4R
H B BRI S AR A o RO 58 s L AR Ak 4R 1
Vs R BRI
1.3.2 Fmil miEZmE e LB R

TEIBRR IR IR 2 A5 1 — G DL T, SR T
hsR s aL, 4350 0.5.0.75.1.,1.25 .2.5.5 Fil
10 g, 58 e , AL AR I 38, 2R B 0%
FREE S 23255 5 T A R 25, 1 A AR TS I 7] 7 5
BN

2 HRESH

2.1 BRBEMEFAFENZWAR

WA 1.2 FEAT B T T X R A 3 42 ) 5
ISAESY, HE A [m) 9 B B ee 5 A5 B 0 R A A
SEM XRD F1 IR #4773 Ak, SCge 45 5L anF
2.1.1 SEM %2

SEM MELZE RN E 1 frR o

(©750C

BT AN BB be Jm B A FE S P B IOk
1500 f5 A ROMIE A
Fig.1 SEM images of the samples magnified

1 500 times after calcination at different temperatures
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1 500 and 6 500 times after calcination at 850 °C
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treatment at different temperatures
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