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[ N AR BT L2340 — B R e 73 4%
B, BHLERAN 2.7~ 3.2m, E/=GEJ397E 55 t/h
LAR o 1 T uge 7 R (A E) 40%) , B 410
PERIAIT B SEIAE — B B S8 A, 38 BB BRI e
MAEIRZ, B0 A AREREEM, T 41 W4
WLPE, UKL E AN, BEHLTRER A BT K
P, RFERE N, IR AN A LLORAIE, R R
A A, A . [E AR ORHRR
2 B B v 1) =K B B K BRAR A B, o T 22
KA, ZRA—BEREY PR ]
Ve ZE, DA EATHI SO R & & T A B Rin +
B BER B SRR RLE L

1 FR$FEFRESE T RIS

1.1 #AHFE

PR B T B A SO — KRS A S T
W RS, EHAA B8 MR . B TR &
RAGVER, JRAEDTR R i n L, 6 Rk o ik
P REE B TR, B4 PR B S AR A B
AR N HERA R R T O L s AR B AL
43 H: ALOs3 55.66% ~ 67. 19%, Fe,03 18. 82% ~
19.26%, A/S 10~ 20 . H 4 2T — K Ali4H
£161.04% , =7/KHA47 0.57%, =& A47 9. 88%, %%
VA1 3.24% , A9 EHE 0. 85%, 41HEH16.30%,
TN 2. 60% , BiARN SRR AR Ti022. 99% . ~F
R 4S5 % K& TH s k5 ur B, @y

@ [YF=BEA 2000- 09- 29; [1&iT BHEA] 2001- 04— 05

A, HAH 3%~ 5% AR &5 e B — /KAl
B, JLPEAEH; fF 250 CRLUREHE, SFRY
AL R EE N BB R 2% ~ 3%, 1
260 C iy 3 H 0, WWAR A E S 1%, 25 A
AR ¥ =t g e S R D K S T | R €2
7, HRHEZEEFER LR, MEHTFREBIIES ., FR
W5 E WAL R AT LR 1.
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N WmT R SN B M RR AL, 1
Bk B 220 o/ L, BEW 40 FE KT 150 Bm 1) /> T
10%, KT 100 Bm 1)/> T 20%, ¥ HEE 243 C
INF, gl mT EAS I = I tH R (AR JE A/ S< 2.0) o Ay
JEERT W — KBRS A R AR &k B B 230
~ 240 ¢/ L, FEH RiE/NT 315 Bm (1,5 95%, /T
63 Um 115 45% ; %5 HRJE 258~ 260 CH}, AHXT ¥
R AIL 94% ety TR/ S A EER ) A E
WHAMT, B 90N 315 bm Y 98. 75%,
/T 63 Bm [l 65% I, A REIA £ 94% Je A4 1K) AH
S R X R R AR R A A

PR AT T AR B0 40 B 0 ¥ 2 52 1)
FRARIGIT ST . LB R 260 C, FEM Na,O K&
230/ L, LRI AR BN BT AL R a) H
1.50( Rp 1. 10), %A 60 min B4 T, AR
BEA A0 FE XTS5 1 T3 2.

M1 28 20040, BRI B 0 v H R A AR OK S i,

[TEEBE N B (1946- ), 5, #I2% & 1.
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Table 1 Content contrast of Pingguo bauxite with others %

Chemical composition

M ain mineral

Mineral type

M ineral

ALO; Fe03  SiO, H,0 Diaspore Kadinite o FeOOH Hard bauxite Brown iron Clay mineral
Pingguo, Guangxi 62.2 14.7 4.37 14.60 60. 89 9.31 20.78 7145 16.7 5.6
Xin an, Henan 71.30 1.17 8.90 14.53 75.53 14.91 Less Main 0 Less
Xiuwen, Guizhon 7L65 110 1§98 13.37 77.13 13.22 Tess M ain 0 Less
Greece 56.0 2.0 4.6 13.10
T2 NFEEY AN E N
Table 2 Influence of different grinding particle sizes on digesting yield
Particle size distribution/ % Digesting result

Yo > 250 bm 100~ 250 Hm 45~ 100 Bm < 45 Um ax( Rp) %

1 0. 00 2.72 19. 02 78.26 1. 53( 1. 075) 89.24

2 3.57 9. 65 20. 63 66. 15 1. 54( 1. 068) 85.4

3 1. 00 44. 85 13.25 40. 40 1. 58(1.041) 80.0

PER G PERILAS, Al A ER S BR v R T BF 9%

ity Bk A IG F E AMRAL RS I ERE S
5, R R A PR R A IR e, e TR
AAERA =X BB R I EE R A /N T 315 Bm [
17 98.75%, /M 63 Bm 15 65%, I LAIGLAE AT
g2 s LT

2 FR|UARET TZ

2.1 FR{EBUTFEE IKIERSEN SRIA

S BEHLAS: d420 mm X 440 mm, SEEE
KT TR 2 A d75 mm . PSRBT 84 K&
He &4 K ALOs 62.77%, Fey03 15.45%, A/S
11.21, B AKE <15 mm, % 3.16 g/ em®, K
TS BRI A B /N T 1mm, R NayOy 1
EH N 227 g/ L, Nay0,253.34 g/L, o= 2.53, 25
I 25 % 4 1. 36 g/em®, 90 CIFKG 2 1. 84 x
10" 2 Pa*s.
2.1.1 B#HifEls

IR 45 R BBk 45% I, HELCBKAL B
%, B2 40% VhA Zp3AE, LhG BB R 7r e Bk i
35% TG 00 T BEAT, SEm BRI R E, 5 T
e -
2.1.2  JKIERS 7T 5

JKHE 2% 7> BRI R W fELRHE ) 80~ 100
kPa, /KJigas fFAHELL 0. 4~ 0.6, Z5RPRLE /N T 63 Um
P 25% ~ 40% 44T, Al 2R /N T 315 Bm
[ 98.75%, /NT 63 Bm (5 65% & 77 i,

TP TL 80% AR RIS, Al EFEAN [F
ke E, W3,
R3 GHRRE LR AR RR
Table 3 Relationship between feeding particle

size and content

Content of particle
below 63 Hm/ % 25 30 35 40

Feeding solid
content/ %

35.5~ 37.5 39~ 41 41~ 43 43~ 45

2.1.3 B L ZRERIER

AR — W TR W IHE 30 7t
SEALAR, BRI TR BRG] 85 ¢ BRI ER, SISk
i — BB 5 H T R 0 B B R AR MEAT T X e
F O ) BB e HLBERL, JK e
SEES R ERE, WE 1L 2) WEREBR
R — BB BENLIT B, — BBk LS 7K a5 b i 1)
wEE, WK 2.

X R PR B R S AT T AL R
FEFE, SRR 4. WA B 5 R R4 R
T R EETT B . BR S 55 K e 2% P 1Y N B S R
FE, AMEREFE 73 A A4 0 B LA A f6 07 o 17 2K B LT
BERe I Re i B B AL 5 BR EE LR
NA—E iR G, RGE R KIS D%, AT
SEIR A B, T H AT BLFE 43 0 T R BB ) A7 A
fic PSS A Ak R B BEHLORLE A 900
Hm) T2 BREEHLORLBE R 125 Bm) 57K e 4 7 25 1)
PIBLEE I 7y 0 T 20AR, DA fE Sk s B AT 4
AH N FRT BEHLAN K 1 e 2 .
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Fig. 1 Process of one stage grinding
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Fig. 2 New process of two-stage grinding

2.2 BB MITE

R B HURAS, AT T TR B PRI
K. XL AR, A SMERT I R AR . W
BN A TSR A B T AR A L R
BREEINFEHL, X Lbom B R A

2.2.1 T

SRR B A A B D) PR R B D) FR AL
R RNEKS.

R H BRSBTS KA BB, {E
PRI EE /N T 63 Bm 7 2 65% I IR AH X AT R R
(K) 0 1.17 . PR 5 s A 5 %) b ] B
(K) A 2.25, BIEE 1t PG FrigFEm ThAH 24 F &
2.25 ¢ A
2.2.2 BEVEESIHHE

B BERLE 900 Bm, dgo= 677 Bm; BREERIE 125
Um, dgo= 90 Um .

Wir= 14.53  Wgy= 20.46
LR B E R S,

Wir %10

Wig % 10
BB W o o R 145.3 _
2

[~ Je77

_145.3
= 4.26(kW<h/s
N 12 000 ( )

KB IEHThE: 4.26x 1. 102 x 1. 17 x 85 =
467(kW)

e A ST D R

Kyr= 1.752x D"3(6.3- 5.4V ) f

= 1.752x3.0"3(6.3- 5.4%0. 4) x
0. 664= 6.95(kW/1)

BB 448 =6.95= 65(1)

FEKBEHLRE AR 15, 4 1( A% 40%); FHE
BEHLKE: L= 65=15.4= 4.22(m)

SRR BN : d3.2mm x4.5m, B 630
kW, 10kV S HFIHL .

KM d115 mm~ d50 mm 4N, HK 4.35m.
2.2.3 FREHOEFESIHE

Wi, x 10

5 Wi, x 10
}*}%{32 Wb: JP_ l -
2

I, = Joo

204. 6
13, 7KW e/
J677 ( o)

EF3= (2.44/D)*?= (2.44/3.4)" = 0.936

R4 KEVREEISECE
Table 4 Mill parameters of various grinding flow

Unit consumption

Mill shaft Mill Filling

N Grinding provess [ (kWehet™ ) pow er/ kW specification/ m  rate/ % Ll 1

One stage grinding:

1 partide size 195 Bm 26.36 2241 d4.57x7.7 35 198
Two stage grinding:

2 rod mill 900 Hm 5.27 448 d3.2x4.5 40 65

ball mill 125 Hm 16. 54 1 406 d3.6%x8.5 35 131
Two stage grinding:

3 rod mill 900 Hm 5.27 448 d3.2x4.5 40 65

ball mill 100 Hm 20.93 1779 d3.6x% 10 35 165
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Table 5 Testing results of pond index of rod
mill and hall mill

Pond index W;

Production
particle

Ttaiii Test particle

size/ Hm size d o/ Hm As short  As metric
ton ton
Rod mill 1 680 1340 13.77 15.18
pond index 900 677 14. 53 16. 02
: 150 110 20. 23 22.30
ball mil 125 90 20.46  22.55
POUG reek 100 65 20. 06 22.11

KB EHIIER: 13.7x1.102x0.936x 1. 17 x
85= 1406(kW)

FEIE IR S I Th A

Ky= 4.879 D*7(3.2- 3V,) fe(1- 0.1/

9- fsu) + S,= 10.75( kW/ t)

MAEERIE: 1406 +10. 75 = 131(1)

FREKBEHLRE IR 15, 4 1( ARt 35%); HE
BENLKE: L= 131=+15.4= 8.5(m)

SRR ER BENL K : d3.6 mm x 8.5 m; A HCH
1800 kW, 10kV 5 Hizhil .

KH d50 mm~ d25 mm $HER .

2

2.3 EBNEHsH
2.3.1 BEHLE®E

BEE BENLI KR Ak, Lo 3 R — R AE 80% LA
T, R FEENL, ChBRELEE, Ol R, AR
PRI 25 R, B L LAER3E N 14. 2 v/ min,
A T5% ; BREENL TAER @A 17. 4 v/ min, ik
K 80% .
2.3.2 M FRIFEREENIERT R

KA BEPLI AR R IR, BEFCUER, BREEHLIY
AN 35% I, BN TAEMEREL T 40% , ThiAs S
HURIE TS AT 40% . B FIHEFEREAR, 1A HK
T, BRI EEAL
2.3.3 3N R R N A

) s R R T REFTHOR,  BILE BB ML) 3l R H
30 M Pa I e Hs 0B i S T0i k2, {2 T+ 100~ 200
Um , 00K, BEHLE SR T 11.9%, JA 80 e
% 40% 5 FI9EA> AL R, RIS AT T K
LR P> BB B R A R/E .
2.3.4  [FAHBh AR B HLIK I £

KIBEPLI IR SN T A PP 3 — g R HL
—R B G A L B R R PN A R kR
BL—BEHL . FEEHLR I RS 2 2R, BB e
(CHBUEMER) T~ 9 %), HHEA; FP PSRl
fa] 5, BB BUEE ) 4~ 715, B %

I HB B D, ke K H 8 s LK) .
2.3.5 s AL A

— ), Hm Ry 6kv Bk . 48
FPCELE TR 10 kV SR AL, HHEE o
1) TJ 10kV BHMEPERERK, BILKYZEHEHLE
AN, XFH RN, 2) BN O R A A
10 kV = Hs AL A5

2.4 KAOmERFEEANEE

MR K e ds i3 45 3, RH d500 mm, f%E
Eb 0.5, #RO d132 mm, %D d200 mm, HER
1 d90 mm (7K I HER 2% 6 & A K iEss 4, 3
BI81T, 3 G4 . KBELS LR U IR 15 HE 2,
R K E 2R I T oA (s g« gk o) AHTR], DLER
R SR A

3 MEREBHIZHES=EITER

T RAIE I B PR BB S 7K ) e s 70 e 46T
1995 4 7 H 23 ¢ B BNAT=BAT . I T HIRE"
HrE S G A, AEAT SR A A 2 e IR
FDALRD 2, — HLR DILK e % v 0 B KL, m) 37 B
MG T 3 DR AD, AT ERAE T 0 S 4 R . L
TER B AR S BRAE B WU I Y BB 93 e
AR, FooRIE T He BE WU RE RE 1K« Bk BB LA B
BB, /KBERS D IBE R A, T8  HARTEE,
BAE I, RERAOR BB 0 R AR R AT
WK HUHIL A, 4% 5% R AR FE 100% , 7K g
a5 GURTE S PN LE, HUBRHE K b, 1853
KARFEm, W& 5 R FE 1k 80% U b, J5& 1
50% ZE AN A ez e — BolR B 3k
JE/NTF 63 Um &R CIE 10% ~ 20%, /K Ews s 2%
G, BEHENEUWT IR, B R gk e AE T BEREE N K
ATk B IR IN R B BR ) B A

1997 4F 1~ 7 HA KA Hidn Wk 6.

F6 U LpEGiHERE
Table 6 Practical data

Content of particle/ %

Capacity Operating

T Particle Particle Particle
/(th™7) rate/ % below below below
500 Hm 315 Pm 63 Um

81.5 91.3 100 99.98 79. 35
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4.1 THH

SRS — BB AH LG, ARk B0 A R 9 77 fe % BB
WAHEET, R 15 4. 55 kWeh, %
1997 4F 6 J Seil s vh 55, SR D AN 20. 14
kWeh/t, T5H, 6. 22 kWeh/t, 2000 EEEH" 85 Ji t,
7 AN 0. 50 6/ (kW eh) 3, WI4EATH 529 J7
kWeh, HELTUM 264 J17T/ a.
EEAiETE
S ARl AN 1= 0 7 5= S N 3 B o | N U
HEEACER ] B AR AR A T ORI, 1997 A AL R
PR O WA 10% LL_E, 2000 4 52 FR 58 R
42.5 77 t AR, w R R RNRCER | AR R
AR PRIAH ST B3R/ T 63 Bm
BB 10% DL L, WHEE AL s R R
WARM; PGt EdE, AR SR 2 4. 6% T,
NIRRT 2 77 A0S 2. 43 7 1, HehEmi4a b 50 A
1 600G, NEEAERT 3k 3 888 J1 JLIILE HF AU A -

PLE 2 TG, BEAERER 4 417 T T A 5L
fm. .
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Development of two-stages grinding in alumina refinery —

new process of water-cyclone grinding and classification

TANG Shrtai

(Pingguo Aluminum Company, Pingguo 531400, P.R. China)

[ Abstract] In view of Pingguo bauxite properties, the requirements of the attrition of bauxite and digesting performance for grind-

ing process, twostages grinding —water-cyclone grinding and classification new process and giant mill were developed, one is rod mill

open-circuit, the other is ball mill and water-cycloneclosed circuit. With sufficient advantages, the equipment is giant, making full

use of the different characteristics of rod mill and ball mill, solving the grinding problem of difficult attrition bauxite. Compared with

the traditional one stage grinding,

nomic benefits of 44 million yuan (RMB) were achieved.

the power consumption was decreased about 6. 22 kWh/t, the digesting yield was increased, eco-

[Key words] accumulating bauxite; attrition; digesting performance; rod mill; ball mill; water cyclone
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