2021 AR5 9 1Y A4 g GEHER ) (http://ysyl. bgrimm. cn) e 75 o

doi: 10. 3969/j. issn. 1007-7545. 2021. 09. 012
SR ALIL R TR U Ve VR I S

AR mARE TP AR R
W TR R RO

(1. Kb k= BAL¥K,hMH 110819;
2. FIEEHEL FEAT VAR AN, RF & K1 024039)

A AR S L2 R UG R 07 78 B 240 B AT 5 X AT B WAL B . ST X 2 P AL T
MRT M PR T HIEUE I T BT, %5 88 T Yk ik Hoxt 50 08 UF B Ve R AOCR M2 . SE 50 =/ LI 56
WA R VRV /N T 2~ 3 W DR JRBOR B TR ¥ L R B R 2 el KB 4. Uk ikl 3 )R . 4k 4k
B RV U L e R AR et AR W A PR . Tl A o 45 R SR T ST B AT A U A I A T

EWIORTRY e N IS
KR FALRY ;g IEUFE %K
FESES:TFS31 XERFRERL A XEHE:1007-7545(2021)09-0075-05

Pressure Filtration and Cake Washing for Cyanide
Removal from All-slime Cyanidation Tailing
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Abstract: Large quantities of cyanide-containing tailings produced in cyanidation processes need to be
de-cyanided prior to final disposal. Effects of washing ratio on efficiency of replacement washing of cyanide
tailing pressure-filtering cake produced by all-slime cyanidation process were investigated. The results of
small-scale laboratory tests show that washing efficiency rises approximately linearly with washing ratio
within 2-—3. Rising washing ratio beyond three results very limited impact on washing performance. Industrial-
scale tests confirm that there is a suitable range for selecting of washing ratio to compromise cyanide
washing efficiency and facility utilization.

Key words: cyanidation tailing; pressure filtering; cake washing

AL AR G BA R AR G R VT BRI R Al [ O S [ A
O3 LR R Y A R R AR AT B A A CR AT Ml 350 2 1 95 R BR B ) (HT 943—
MIER G4 T, Hl TRt TR ™ 2018)F 2018 4F 3 7 1 HIEASHE . MR IZHAM
R UL FRAC TR AR R HE AL B — O A B R AL B R B RN T 5 me/L

%5 H H#:2021-04-08
HEWMB : FRE SRR H (2018 YFC0604604)
BB B A BF I (1995-) . B i g FF &L R 50 4 s BB EE W B (1977-) . 33 i g = 10k AL, @I 4%



e 76 - 04 g QR HE ) (http://ysyl. bgrimm. cn)

2021 4F55 9 1

H 4 @ FEAE TS e % T A N BR A 22 R B W] A
WA E AR R U R R R 3B R
i AL EE AT SRR (R U TE T R 4y
BURGRIL

Pbt 5 A T HE S AR B9 R e R g % —
PRk 15 5 i i 25 H i AOR A 22 0 U 4R 4
b Tl 5 N FH 98— R AR ke b R A L R
KUV HRBT ARG PORR PR AL R, R
UE S5 P EUE IR D VR AR R IR R AL . TR
TERR L PR S B0 B4R ) S I U SR AR EA
R T Ak ) S b, R R R A — MR Ak ik
R (R WIS - OO S Y o S @S
i

AR 30K A R AR G Al = AL B N
WX G2, I J R 8 S U DR DR () e T2 5T
I S B N DR SRS VIR BOR R E R
I MRS _E F R Tk BB A4 56 3 56

1 RBHS

1.1 REHREE

I BT 4 e FAL B A& S 20Ok [ ki 4
AR S0 A BRAE . LR B SR Ak 27 Bl
43 (%) :Si0, 59. 85,.A1,0; 14. 05, Fe, O, 7. 92, CaO
7.76 . MgO 3.93.K,0 3.01,TiO, 1. 63,50, 1. 27,
FALREY Y XRD WK 1, ME 1 0] RLE &5k
BV W EETYNARE B AR RA A
=k,

A
| ]
H-—Quartz
@ —Anorthite
@ —Clinochlore
A —Muscovite
R |a
A, ° 2 ¢

il R W e Tl i e
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
o

1 SEEH XRD &
Fig. 1 XRD pattern of cyanide residue

S g N N ) R T A E I - 1 0 A
(mg/L): B & 1 701.3, %% B %0 310.5, B & AR
6 611.6, MK NEE FK, SALRED JEIE ¥ %

KM YG-1000 R [5] & 2 A 45 4 2ok 0% 2% » 2k o AR
60 cm®, LA 45 25 SAE S BUL B 0% T U8 A 50 R
IR RE SN ST DA

Tl B A 5 1 ] 2R R GBI AT R
(mg/L) : M4 1 574. 2 WS &L 564. 6 B & 4 652.0,
JIT R 7K A i AL 35S A B )R A U LR 9
TEAE 20~40 mg/L. FALREH I g A I8 D
VeV CIWZ-18/110/30 Y &y 20 1 6 vk ¥ AL, %
HHM9.62m’,

1.2 REHE

LR /N L3 150 g IR
1 FRE 7 A B2 38 T o ok T o R B Ry 40 0 I
P 1 BB 1 0.3 MPa, i 3825 05 , 00 I8 DR B
FESR AT 2 7K 301 AR Uk i Ui 1 1 B A
(Toxicity Characteristic Leaching Procedure, L\ T
faFk TCLP) . AR 9% & 38 i 56 J5 W a2 9 38 D & 7k
R, TR Yk U U B D e B A e T PR
P JE AN [R) Ue 3 BE A5 10 T 19 e 8 — B DF e R 0%
. YRV H DAV K AR B 5 R ok ik 50 D8 F e A
AR Z R R . X Bk % 5 09 50 DR D, 23 TR
120 g A7 &K Z M E 55 40 B 20 g ##47 TCLP &

Tk A . — R R A B DK R
33.65 t, ABIRMEE 40%031 . 97 T =K 13.47 t,
L (SPUN TSI W S Bl AN AR LR o = D2 AN e R 2 SN
TR VEVBEE R R T PR O i AT, Bt
WAL B[] 40 min 2247, Yo AR AEFE BT JEAS IF 1 F
VR EE . TEDE PR B 45 T 0 R Ve I AN TR ok
Vi LU VRS 1R U 8 D AT IR, B A ISR R 3 1y
FUEFATRE S IFBEHLIBCH 2 AR AT I E
KA TCLP B,

TCLP B2 BACE AR R Y 3= 5 P 7 i
WRER RS FR 75 ) (HI/T 299—2007) #47, TCLP i
WP S R OK BT FAR Y B e 2 R
A3 BE e ) (HJ 484-—2009) 56 25 18 4% 25 J5 15 Il
SE 5 Ui R I AR R R S R A A R AR
HEAT 2% A 2 5 B URR B & FH 4o o B vk
SE S BRPESAE T FH AR 2k W €, M %2 452 nm 4b Y
) A

2 REZERET®

2.1 EHENBKEEEREHFEEER
R 40 % ) EAL B K AE 0. 3 MPa J&
HFSIE)E . SIS KER K 13.96% , 4 TCLP



2021 4F55 9 11

A4 g GEHER ) (http://ysyl. bgrimm. cn) o 77 o

B A TCLP 2 il b &% S 29. 42 mg/L, K ik
AR AL E R FART 5 mg/L YRR AA %
Ko TCLP B W P il 85 5 & i 24 7. 66 mg/L, Bt
FAM A 100. 23 mg/L,

LU BB DF & K & 13096 %0 i, A U kD
Sl B BOUARRL O DL S B POk K B TR K S
DB ety T AR AR LG O PR U b XU R R
TR AP Wl 5 . 50 8 DR 2 R TR) Uk V% L Uk U
J5i > WEHE TCLP 35 W Hh 9 A 50 Ui 25 450 R0 B AU AR
BB A R R TR 2,

80
—a—
70 —o— A
s —a— UR

50

40

[\
=}
T

TCLP & 5URAE

A EDETCLPSS e/ (mg -
2
T

—_
(=
T

:

4
VEVR I
B2 MERESEIRY TCLP = H ik F
BYRSEME R THHE
Fig. 2 Variation curves of content of each
substance in TCLP leaching solution of
cyanide residue filter cake with washing

ratio,laboratory tests

11l 2 AT, Y Uk U He /N T 2 I PR U X U
TEFR VRSO B B R B YR F A 0.5 Bk
Z 15, %G EUE IEYE TCLP & W W b i Ba I
GURBRL SR & B 2 PR AR, RN 1.5 3=
2,5 YE TCLP B W i B U 5. 20 mg/L [
iK% 4. 40 mg/L, GBI E A RBH ELL & TCLP &
FURAE R Y VR LU AR 221G K & 3 A 4 I, AH N Y
FOEIEYE TCLP = W S5k B 43 51 R 3. 30 mg/LL
12,94 mg/ L, BEARIEF AR . BRI, % F 50k 0 DF &
e i 5 L L = AN S K B PRI Ak B 2 5K
35 s Ak L3 TPk U LR U VA R 1 A A A R
VeI I B IR DE TCLP 12 38 b i T 2 50 L B FURR
AR AR T A

LA Y ¢ i U v T e I L U B R
T AR Ay i o MR A R ) Uk U L Uk U T D8 DF
TCLP & H 85 Bk B ik soR 45 8 TR 3,

100

801
& 60
B
¥
R 40F
—a— G
20f —Oo— it B
—a— AR
1 1 1 1 1 1 1 ]
0 1 2 3 4 5 6 7 8

Ve
B3 MELREEIRP R E
B 5% % Pt T4k £
Fig. 3 Curves of washing efficiency of
cyanide residue filter cake with

washing ratio,laboratory tests

H1 &1 3 1] Do 43 391 AR A B R B AR i
TN PR B RORAFAE —E 25 . IR 22505k A LUR L
AT Ho— AR AR UE HI 484-—2009 Fr 45 19 5
R LUK N 2 T 454 7 3k B O — R R IR S .
Xof U DR DF VR A I O FRATT 232 A A R Uk ik DB
T BT e iy AR DR VAR VR 4 R VR RS DR R BT B
T ) 6 U R A B R R A B T Y
Yk i A . T U B U A A R DL U R 4
Tl i 5 SR FH 4 i T AR L B R A . TR
LRI T4 B B b v 1) 2% O A A SO0 T 2
PR . = Bk I R U B AR
BIFFAE & S 80 A8 25 % B B 1R 22 B 2 Je 4 7%
TRTRLA3 5 Bt AR B8 76 28 03 2k i vp 25 PR3 43 43
fife AT — IR AR O D IR A SRR S A
HI B EE M IE R ZEN ., Wik, T HATT
SR FH IR 43 BT 2% 1 A o R b 1 5 I TR W e R 0k Wk
RCR LU B F R I 7 78— 2 2250 .

SRS G DAV A AR T R L A R AR DG I
R » LRV I 25 50N B AR T 2R 1 PR MR AR
FOTEVR UL 1.5 b s B0 G 3 455 05, R L AT 2
o 3 22 B YR LB, LA PR VA RIS T R 1 TR A
ROR WA A R
2.2 TUHMERIEEERFREER

K CTWZ-18/110/30 #3525 I8 e ¥ HL G Ji
SR R 40 20 1 AL R W T R T AR Y P g
I K8 G S IRV &K R HE N 14. 7%, K
Ve A UEUE TCLP 2 b B30 29. 84 mg/L,



e 78 04 g QR HE ) (http://ysyl. bgrimm. cn)

2021 4F55 9 1

WA 26. 80 mg/L, i E MR 63. 29 mg/L,

R A Pk U D8 UF (0 35 &K 3 14, 70035 K
T I 1L LB S AL 1 PR U VK AT R
UE S EE R DE I VR S . R LA E S D
BEAK %W e A i AR R . TR RS B0 DR OF
TCLP ¥ 1 25 5L B vk % L ) 22 A1 0 T 4, JF
DAV A 50 8 DR iR 1 P A 000 5 R CFE i 17 R A
fh 27K, M4 ATUL PR N 1 = 2. 67
B, U IR F TCLP 32 MW 18 S5 T 25 0 A
TR R RS, SRSy 3. 33 B A4S
FUESEATRE MY TCLP 32 i B s & &0 9 K
4. 38 mg/L F 4. 57 mg/L, ¥ /& FUE #F A e 0 e 4b
B REUBRAE SR 4k 2 1 PR I LL L X P R R
F14) TS D I A B

80
2ok EATRER 1 AT A2

= ek —v— iR —— R

—a— R —A— B

N
=
T

401

FUEIEDITCLPA Y (mg + 1
w .
=
T

201
TCLP A FBRAE
10r \
ofF
1 1 1 1 1 1 1 1 1 1 J
0 1 2 3 4 5 6 7 8 9 10 11
BRI

B4 ITitis&iEiRs TCLP 2 H ik
BYREEMERILTLHLE
Fig. 4 Variation curves of content of each
substance in TCLP leaching solution of
cyanide residue filter cake with washing

ratio, industrial tests

Tl A (1 45 SRAR G gk 1 52 g 5/ R
H vk a0 19 45 18, RIXF T 0 DR DF A e Bk
VRIS VEIR HLRE O 2~ 3 BONIE B, % 18 2 Toll
ST P 7 B B K S A — E R R Tl
IR I UE K % SV 20~40 mg/L) , PE H T i 2
PR 3~4. st b e BRLOE DF U U OR M DL 3K
B JUJ 07 DA R FEE 4 A T K | B sk B 8 B A5 U A B L
U8 = AR 7K AL T8 L I A 4R A D AT LAk . A
B N IR T LE B SR 380 K R s g
BRUEABCR MR HOCRAR T M. —J7 i Peiik 1L
I — i R B I U TR AAOR BB A L B AR AT BR
377 0 » YU He g R S BO0E % 48 AR I [ 80 IE L A

1 BEAIG T B A Ak B A L L AR 5 R A R v A B
A B

3 L

PLas e w3 4 T2 9wk B W 3K o T 5 X
G o1 Ot e T AC 5 = /N Y e B R 4% 3K e A Tk AR
) R 0 U TR B0 UIE IR B0, 2 B R T R IR b U
PEDFVR R R , S5 SRR

1) X 0 UE D 1 B e Uk % AR A BRI VR IR L
SRR, DL B T KO U DR R AT VR Y Tk
VLG /INT 2 B Y A 205 38 B U U4 L G fn R 3k S e
WKER, VRRE T 2 5 3 5, 1 R Uk H N
VR EF AR

2) vk k A A /b U L AT I Y R i
He R 3~4, A FUR A R AL B e B E N T
5 mg/L WYBRME R, (R KW Pk %t 2 5 BUE U8
R VA A 3 AR S5 20 R U TR ¥ Ak B B Y
GEARFI R

3) M UEDF B 4 Uk i S AR R R L I R TE e IR
Fb 3~4 N I8 DRk I RICR A RE 3B b o T 1 DA 13 Uk
KA IR D PR VA B A A A R N T AT R
BRI VR R AN SR B RO AR AR i 42

(1] Adk. 8EL By Rk, TAHALI T AT] 8
4,2000,21(5) :40-41.
BAIJ L,ZHAO L Q. Technology of pressure filtration
and dry piling of tailing[ J]. Gold,2000,21(5) :40-41.

(2] TR VPEW . HE S RAF R EiE TR AR
BACH Y ,2017,33(7) :89-91.
YU S H, YI Q F,LU ]. Dry stacking technology of
tailings pressure filtration inJinfeng company [ J .
Modern Mining,2017,33(7) :89-91.

(3] X5, 2220 A b 2, 45, & mUR T vE B e i 5 [ .
# 4 ,2017,38(5) :69-72.
LIU Q. LAN X H., CONG Z K, et al. Experimental
research on cyanide tailingsrinsing [ J]. Gold, 2017,
38(5):69-72.

[4]  wBsER. FUIk R i [ W o) B R U R /Kb T2 5T .
i 1] F IR RS FH .2019,37(12) . 5-7.
GAO T Y. Study on purification process of cyanide
tailings solid-liquid separation washing wastewater[] ].

China Resources Comprehensive Utilization, 2019,

37(12):5-7.
(5] TR/IhAC. i e ik v ok I A g F 52 LT ). 845 2020,
41(6):76-78.



2021 4F55 9 11

A4 g GEHER ) (http://ysyl. bgrimm. cn) e 79 .

L6]

[7]

[8]

BIAN X D. Experimental study on decyanation of
cyanide tailings by pressing, filtering and washing[ ] ].
Gold,2020,41(6) :76-78.

P LY, 2L RN L SE. U MG T AL A BB R
REWEsE[J]. #4:,2018,39(6) :65-68.

FEI Y L, LI Z H, LAN X H, et al. Experimental
research on non-hazardous treatment of cyanide tailings
backfill technique[J]. Gold.2018,39(6) :65-68.
CEERNE L ERAE L RO AR R A el Ui R
FUH RSB 72T ). #4:.2019.40(7) . 71-74.

LAN X H.YE ] J.GAO F X,et al. Experimental study
on cyanide residue backfill in a gold enterprise [ ]].
Gold,2019,40(7) . 71-74.

XUTH LS W KA s A B 30T B — IR R TE 4 0 F Ak
Fe i uE U o h B R VR K A B R R BT R LT R A
.43 J8 ,2018(20) : 178-180.

LIU Y B,YANG Y J,SHI X. Research on the optimum
washing multiple of the technology of high efficiency

and energy saving in the filtration and washing of gold

[9]

(10]

[11]

cyanidetailings[ J]. World Nonferrous Metals, 2018 (20) :
178-180.

XKL BRI, 0 L 5 35 B Mk 2wl UAL DA Ak
TR, #4:,2019,40(5) : 78-80.

LIU Y J, CHEN A G, LIU Q, et al. Engineering
practice of cyanidation process optimization in Jilong
mining company[ J]. Gold,2019,40(5) :78-80.

AR W R A B A5 F o ot o B N e Ak iR
S P SCN [J]. @16 45 ,2018,37(6) :506-508.
ZHU Z B, ZHOU F J, YIN X B,
Spectrophotometric determination of SCN ™ in cyanide
solution[ J ]. Hydrometallurgy of China, 2018,37(6):
506-508.

A S BRKEL SR R 5T L 5E L AL B R Eh K B
U A i e Ty g BF g L. 4. 2019,40(10) ,
76-79.

GE Z Y,CHEN Y H.ZHOU X L., et al. Methods for

et al.

total cyanide determination in water containing sulfide

andthiocyanatel J |. Gold,2019,40(10),76-79.



	有色金属冶炼2021-09目录.pdf
	有色金属（冶炼）2021-09正文.pdf
	有色金属（冶练）2021-09广告.pdf

