View metadata, citation and similar papers at core.ac.uk

-

-
brought to you by ,i CORE

provided by Xiamen University Institutional Repository

¥R mES: 10384 SRS R

%5 20620091151281 ubC

B R}
m £ ¥ i X

AHREE R F IR ERADEN
TZiHi

Optimization of Hydrometallurgical Purification for
Quartz in the Process of Preparing Solar-Grade Silicon

MR 3

1FHIFIEL . H3E-F HKR
+ ¥ & AR F LT
WXFRE H: 20125 A
WA FE A . 2012 F A
FERTFAM: 20125 A

BHERSERE
B A

2012%F H


https://core.ac.uk/display/41409667?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1




BIARFEFEMILICRE 1A

AN B AR SR A NAE T I T R, JRAL 58 T 7E 1k
Ko ANERILEEH S AN NSk O 2 KRR,
PYLE SO DG 207 AW EAAR ], R AT SR RVE AT (R TRSAIE T
FEEARESITE GRAT)) .

Fh, AR ( ) R
(4D MW TORAR, 15 ( ) RE (D A TRESE
WEmue, f£ ( ) SEEGE e GEAEL BT

WIE S R B 7 0T N B  = 20K, R = A &1
A AAMEREA o)

FIAN (B4
£ H H






BiIRFZF AL E(EUE A ARA

ANFBEEITRERYE (e N RS E 2267 2 B8 AT St 7
50 S RLE DR AV I Z2 AR 0, IR 1A 8B 1T B R e HLA R
AR (HARARTURAT L TR0, SEVFA AL 18 SCIE N T2
FUE R A AP ANFIRE TR SR A A8 SO
Y EC 1175 N 10 i S VAL PSS S8 R VA 6 )i g o O e i VA 7
PR S tH s, SRAI B, e En el e 7 SUE B A ) A
Wi,

N SVATS G

( ) LG FITRFIRE R =¥ e N IRE AL 3L,
T F A HEE, BEREH BRI

( ) 2. AR, 1E BRI

CELERLEARHE S 4T “ V7 BUE EA A Z . (REEAR
N DT TRARER R a ¥ e A 3, REFE TR
TR 22 & H e AL UM R IF AR 3. e IS

1, BV A ITANR S, $3E F_EIR AL )

FIAN (B4
¥ H H






=

OK BH B FEL Tt A R ) E R 2 PRI B AR, AR Rk 2 2 i R S
IR, 2 SRR RS . il e T2 45 07 5 B e 5200 K B R F it (R 40 A A
R . TERPHAEN £ it (SoG-SD fHil# I 2R T2, WaEIETETTRES I
CROTTARIL T MR IR 3 HHIBVER S R K% % SoG-Si ITALEE Ty, #e
W KR REARA T & &, 32 M KR RS IR R . 0k S 3 4ih Skt
(MG-SD) ik iRai JFoRbA 08, AL A A R0l 20 5l N, I RE S A =i
FEH) IR, MOKFRMK SoG-Si il & A g

AR AR H A 5 TR 2R 5 1 A0 AT R, R G 5T TR RAR Al A B T2
FESME . 2T EME NG & IH% SoG-Si AL T, ATLAEBR K24, 4
G AL SR LA R 2k i e LY, AT % SoG-Si MRHEA T i A 5
[ T 282k

IR T ARRIREE . IR . AEIRIREE . BRIZIIE . AR, W
PCAE IR R RRVE S Al 0 T2 R R i, ) AR R A 55 0 T R S i
% CICP-OES) . X &% Ju i A (XRF) 3 &I 3 il L 1 2 fl Bt
(SEM) HHATRAE. 4R RWHRAE T 2% M4 wHF) = 2 %. w(H,C204) =
3 %. W(HNO3) = 30 %. f¥ZHA] 4 h, fH¥ckifE 100 H ~ 120 H. REE 4 :
1. BRIZHEIE 60 C. Fe. Al. Ca. P ZRJi ) 2 Br &4 ik 2] 99.99 %,
35.37 %. 78.61 %. 90.00 %, ZWRiEALHR)S e 46 e B I & S =
1.102X10%, Z4Jf & R MRS, BRAERIE.

I, SEIGHE T R iRaifa 3 T2 AL R Z) 15458, fEftE T
AT E SR 2 SR I 2o P TR T R R S AR ORI AL, AL %R
R XA [ B A] t 55 R 30N 1-[1-XAN] = kot 3= H R AT R N
A =58204.04 s, M FENMIEILAE E = 44.5881 ki-molt, & TAb2% s Bidzs il

SRR KIIRERE: 0 kG B






Abstract

Abstract

The most important constrain of the solar cell development is the cost. Among
these, the cost of materials is the largest one. The choice, fabrication technology and
quality about semiconductor materials directly affect the conversion efficiency and
yield of the solar cells. Among a variety of technolgies about preparing solar grade
silicon (SoG-Si), metallurgy takes a great advantage in energy-saving and
environmental protection. Treating hydrometallurgy as a pretreatment process of
pyrometallurgy for preparing SoG-Si, it can significantly reduce the impurity content
and improve the yield of the pyrometallurgy. As a pre-treatment unit for preparing
solar-grade silicon, hydrometallurgical route can remove most metallic impurities in
quartz, prevent the system from impurities and raise the final product yield. Acid
leaching of quartz can reduce the cost and energy consumption of industrialized
development. Combined with high purity of reducing agent, the successor process of
pyrometallurgy can achieve “continuous casting”.

This topic based on the distribution of impurities in the quartz properties, and the
process conditions for the hydrometallurgy of quartz was studied systematically. By
combining the high purity carbon and follow-up pyrometallurgical processes, it will
become a low-cost route for SoG-Si preparation and has a broad prospect.

Factors such as the mass fraction of acid, acid leaching time, the particle size of
quartz and the liquid-solid ratio were investigated, and the samples were characterized
by ICP-OES, XRF, SEM, etc. The optimal reaction conditions were as follows: w(HF)
=2 %, w(H,C,0,) = 3 %, w(HNO3) = 30 %, acid leaching time 4h, the average size of
guartz powder particle 100 mesh ~ 120 mesh, the liquid-solid ratio 4 : 1, and

temperature 60 C. It was found that the final removal rates of Fe, Al, Ca, P impurities

could reach 99.99 % . 35.37 % 78.61 % 90.00 % respectively and the mass
fraction of total amount of impurities could be reduced to 1.102x10.

On the basis of previous experiment, the dissolved rate of Al from quartz with
hydrometallurgical purification unit was studied. Under the optimal reaction
conditions, this paper speculated that the kinetics of Al conformed to corpuscular

model which was based on the interface reaction model 1-[1-X(AN]**= k,”’t with the



Abstract

frequency factor of 58204.04 s and the apparent activation energy of 44.5881

kJ-mol*. The overall leaching rate appeared to be controlled by the chemical reaction.

Key words: solar-grade silicon; quartz; hydrometallurgy; kinetics
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