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Researches of the Technology and Technical
In the Cyanidation Processing of the
Gold Concentrate

Abstract

Using cyanidation to produce the gold, it has the incomparable higher
recovery than other ones. Applying this method we can easily control the
producing course and reach the large scale of industry production. Because
the cyanide have so huge toxicity, that the gold enterprises have been
disturbed for long time. People so produce the large of gold that many
plenty of the sewage containing cyanide which polluted the natural
environment was been produced at the same time. After gradually knowing
that gold production can pollute the environment, many researchers have
sought for the methods which processed the sevage containing cyanide.
Although these methods may clean the cyanide of the sewage containing
cyanide which had been produced in the process of the gold production, but -
they can not thoroughly dismiss the cyanide and have exiStence of various
deficiencies. The gold enterprises must use multi-processing methods to
process the sewage containing cyanide. But the cost of the processing the
sewage ha“s been increased, also the purpose which thoroughly dismissed
cyanide has not reached.

Realizing zero-drainage of the sewage containing cyanide is the final
development purpose and also is gaining main achievement in the paper. In
this paper the writer firstly suggested a new thought which the sewage
containing cyanide can indefinite circulate in the cyanidation production
technology. Aiming at the prbblem which the harmful ion can make

concentrate in the cyanidation production, The paper writer has advanced a
. IV »



F X FEHLFlEB L ABSTRACT

new method that can process the impurities with acidifying method. Finally

San Shan Dao Gold Mine realized zero-drainage of the sewage containing
cyanide with processing the bearing-gold mineral in the gold producing
technology.

In this paper, according to the property of the production technology
following circuit of the cyanidation and grinding and flotation of the San
.Shan Dao Gold Mine. The writer has done a theoretical researching for
which the San Shan Dao Gold Mine produced the cyanidation sewage in the
cyanidation processing the bearing-gold mineral. At the same time jointing
to mine actual condition, the writer also selected the circuit structure.
Finally the technology circuit of the zero-drainage of the sewage containing
cyanide that was the most suitable to San Shan Dao Gold Mine production is
selected.

By putting into testing production, this technical circuit perfectly
reached designed index in the theory. From beginning to put into production
for one year,the production indexes of the San Shan Dao Gold Mine was
stable. After impurities concentrated in the cyaniding poor solution were
dealing with acidifying treatment and returned to the cyaniding-leaching
circuit. The poor solution has no harmful effects to the production index. So
that the fully circulation of the sewage containing cyanide has been realized
in the San Shan Dao Gold Mine .We have achieved the zero-drainage of the
sewage containing cyaniding.

The dealing method which given in the paper about zero-drainage of
the cyanidation processing in the bearing-gold mineral are advanced in
technology and practical in the economic for the San Shan Dao Gold Mine.
It is first enterprise that realized the zero-drainage of the sewage containing
cyanide in the gold production. This method created huge economic benefit
and social benefit for the San Shan Daoc Gold Mine. It have provided the

experience which other gold mine may use for reference.
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. Technical circuit figure of the San Shan Dao Gold Mine.
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figure of the San Shan Dao Gold Mine in period of the primary production.
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HTZE—RERBAREKR (300—400 /i), BB FEXRBRBRREN
30—40 o/m’, ETAE RERR N EZ IR

2.1.2 W% Bt — el i %

GRAEREFRXBENAERE, EERXENFRTHRINIE. Bt
REBMHFINERT EHEKPEEFEASIEPHOEAR, EEHFEIT
RE, BAFMEN—ANRE] 5. ALK E D H 85.158mg/l IR
B, RAEEMBATFRITE Vo BB 53t 17 R B —— [l & 5 Tk iR
w2 1om’/d LB ELDT, CBEVREBTIHIRNNLDRE DT
0.5mg/1"P° . MM EEFH AR BRERMEH, HEBEMFKREEZR,
R E D, m%‘éw?ﬁﬂsnlﬁtﬁbﬁﬁd&m{iﬂﬁ&ﬂﬁiﬁﬂﬂﬂﬁ{—h
¥, RREVLARERNE, LERARE, UETVRREEEH,
BR-EFELERS 100 FTHHNEE, 6. LIAEBRESTHN 100,
300mg/l BT, W& RN 250 H o, SEEBE 1220, ®LY 377
W, FEYRRMRAE 1700 M, RRTMHMHBRIARHEEEN: HS04 0.5
M, NaOH 0.453 M, Na,§ 0.048 M, /K 17.5m’, @) 12.3kwh. i§
HWRAFERHMEKTESEANGONEE, REI10FEH, BIIrRF L
THEERRLBABTI AT AMERBEET, BERERRERFE
BB, EER, BRFAE—PMRE TRTHBERANRBT K E K
AMEADHETVRR, HRAZUTESERERSHOMBRTE,
BRREREEHFTHERALEA, BERLFAARRELAITRAHLE.
MAEKRE HCN BREBRRREEETRR TSN, RERLF
ST 1994 EFEARM IHEEKTER i R B M 1= 3 1T Bl W
FEWEKPRT, RBETHEAKRR, BB AP Au0.093g/m’, Cu
- 22mg/l. Pb 0.15mg/l. Zn 92.00mg/l. CN~ 4.068mg/l, "R M = 4 Bli&
5| Au 81.72%. Cu 97.73%. Pb 66.67%. Zn 98.26%. CN~ 59.66%.
R BEEA AR 120—150m® £S5 XK, {Emm%ﬁﬂﬁﬁzﬁ 2.0—3.5
W, REAL 2 X, BENRBIN—EB——BRE—RK. BEHWN
AMAERBEHREZLENEKELERBEHLERE, S TERAEF/L

[

« 16 o



R BTy | B SRFRERERF EHE

T ET/F K-S 875 KR M %R T & R 20,
2.1.3 BB

NEEEFKXARETFEHAMCER. GUHBET 20 HE 70 ERF
M REBRTELAESES R AER. BB EREIE FERBEAT
MEMiES), ARBETXBREMNTESEA, BHENSEERFERE WL
BERBEONBERTEFERREATEIEEAMESHREE RE).
REEPHABNSHNELIZSARNRKERHZAR, ENEBHFHEHT
ARERNAER. BEARMATNARERRE: KK NaCN RE 540mg/l
i, HmARALARENT S0mg/l, IRMFELRELREKELD TR
EE29f5. BMESERBRBHEANRM, 2 HHEL Skwh/m®, HHEMEKH
SR B EEAKE 70%8 30%, IRMABMABRELE, BRETES
FRHTENA. BBIT—RABERE TS AR EKPBRERERLY.
ESRAUBRTEME SELRA EAEGESFENTZES. AREK.
BHRA. LBEEEEH. RELECREESH A, ANMNHZELBES RS
FRAEKFLAESRBELRECY, BEXRkEYH S Cu 2034mg/l.
Zn 124mg/1. Fe 121mg/l. Pb 18mg/l. CN™ 966mg/l B B & L K&
WHRARBHET T RRERFAE, #AEZBRESHA: Cub8.67%. Zn
68.55%. Fe 88.43%. Pb99%. CN™ 80.5%, #FEFELRER®, HE
RENRRBATE, SR THEFEL TERKRBERR, #ENE7T
F¥ 2 M 3 B R

GZEZUBSTMEFTTZRERANEARE KARENE, 2FHFH
REERR, BRRALESESEKITHETERR, FHBALSERITK
EHBEZMNURETZF X, BARBMAALEREMEFTHERIEBIRTF,
NERT ERIGKETHIR . & 30H 43 0 1% 18 5 R AL 2 9% 5 gL 8
HEEHERBEARABRBFI AR ZRIERT THRERET, AL E
ROUBARAMNELBHBFEEN, BAARPARTABKTREE
H 3 %8 |
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A oAb K L {E# L P SRGKBEERF EHR

2.2 REAREERITR
221 RBRHEE. AWMEAFHhHE

2.2.1.1 REARE

XITRHSEHEBEN,LEFEEKEERETF IR =), 8 EHEZL 47mm,
EE SR 1140 $/45: 1000ml 484 30ml W EB R E XL, ©300mm St

2,.2.1.2 R M

() BHERLH (FERBLAIA=RH, 4K 98. 5%); @ FiLEH (KL
Far); ) WK () @) TEFBEER (BRK), OINHRREAE
W, OIN HEERFG 2, ML KB EGR 7.

2.2.1.3 &

SN AFERABEERRIMEEP), SKkF LA ERARL
—— BB RERRINERAREBREREEPY, W, B, BET
40T R JP—2 RUR AR i () 121 CRARBRR 7).

222 BHRABNELBHIBEENEBETR

RRARERAETNG, SHORERSRE 2.1,
21 BHFPEMBFHUREG R

Table. 2.1. The analysis results of all ion in the barren solution.
£ ¥ (mg/l) SCN~ (mg/l) 4 (mg/) 4 (mg/l) &C(mg/l) PH
8800 4500 1200 18 196 10—11

ATERFEEFHNEEEENRABENEN, EEAREFHT,
ABRBHATTHARBRAE, XERAGHESERL, XMT 5 MEF.
REVHFRARATNET, BMERT# 14T, BHY KKE 40%, &
W1 48 /B, B4 NaCN R B 5kg/t, CaO #EHIK 2—3/7. B
—REANERHNRKBEERSHTEBIE, BHREERELEBABW, W

s I8 o




b kP PEHL | FoF SRFRERERTERE

BEEHBE_RBEAFEH, KKkEH#E, ARENREZERLE 2.1. AK
REGEREBAERG TN E 2.2, £ 2.3,

By Z—400 B4 98%

o — o Wk AR
NERERRABAE |

BE-KABKEAK
-

REHEBRRABEAK
2 24

Y

it 78

—

I Y

w i BEWE (BHE) £B#H
21 MeRHEARARE

Fig. 2.1. The testing circuit of the cyanide leaching.
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FAL K FHREFERL ¥ SR FKERERFTERE
R 2.2 FURHARAEER
Table. 2.2. The closed testing results of the cyanide leaching.
= ] A SBMHE NaCNH CaORE
Cg/t) (g/t) (%) 8B (kg) (VR)
if 5 1 55.89 1.42 97.46 5 2—3 )
R 2 55.89 1.44 97.42 5 2—3
AR 3 55.89 1.50 97.32 5 2—3
R 4 55.89 1.63 97.08 5 2—3
R S 55.89 1.80 96.78 5 2—3
£ 2.3 FieBUABAREEKITGR
Table. 2.3. The analysis results of the liquid which
closed testing in cyanide leaching.

e | SCN~ Cu Pb Zn

95 ,
(mg/l) (mg/l) (mg/1) (mg/l) (mg/l)

R 1 9280 5350 1250 17 216
R 2 9600 5650 1539 18 220
iR 3 9720 5780 1630 16 228
R 4 10200 6020 1850 16 226
w5 11400 6300 2860 19 224

MR 22 B, BERABARRENES, SRARHEETHRE

., MER 23 TR, BERBEBARENOEL, HHH

ERBE LI
T

3%,

A

HEMERHENERE

B T IR X

AP CWETREEHNERNENEERTEFHR

EHTHNRAALEHAETHRERRI

| TR B 3F

AR CuCN I, HET ON R O, ¥ #, WNMEmE&BEgl,

223 EHRBBERIPAHAEFRHERE

H

2.2.3.1 iEHoR B 2 A -
MEBFHEREERHMESBARNNE, RATEEEKR £ F
BT TR A%, EAEBUIL/hHEERBES 2ke &M R R M

e 20 o




AKX FHEFERI Fo¥ SRR RAERT RRL
B, RHBAREWH NG, REIWRAANEE. REHARSRAR
2.4, |

#24 FHUHRBHRARSGR

Table. 2.4. The testing results of the active carbon absorbed.

B 4 (mg/l) & (mg/l) 4 (mg/l) 2% (mg/1)
R B AT AR 2376. 6 219 17 11300
% M 5 3R 1300 133. 59 5.37 6530
HEERR(%) 45.30 39. 00 68. 40 42,21

MNZ2ADHERRFBUEH: REAFEEREGHA LR T
AFEETFABMEE, AHAAETEZRERE, BEATEERNERER
ERBYE, SAMNEMEERALERBFHERENTMABERRA,
BAmRE TAEIVE~RETNHE.

2.2.3.2 BULIREBRHERAR

ZERERAARBEBLLAME PH=1.5—2.0 . RZ=ZEER, BATH
B, AxEELETME PH=10—12, BREZHITHEF. ERUHTE,

REBHETELERNTT:
2Cu*+2SCN™—=Cu; (SCN) , | (A8) (2.1)
Ca?*+S0421 = CaS0s 4 (HE) (2.2)
Pb?*+80,°" —~PbSO4 | (HE) (2.3)
H*+CN~ —HCN (2.4)

KE4A HCN BEBEP, PEM HCNERRSE. B HCN 2B &=
sk, WP RNEFNARNBARTE.
HEiLE®WW PH <2, AP FMZE PH=10—11 R [EI &L, HH

RHEEXBRHAGINE, RENKERNUWT:

CaO+H,0— Ca*"+20H" (2.5)
HCN+OH~ —H,0+CN~ | (2.6)
Ca**+8043” —CaSO4¢ (HE) (2.7)
FHE, FABNRULYEFEUBRFHN FRULRENFHAMR, H
ERTKBHERPKENHRREET.

MIULTTIEEREEZRABERINE 2.5,
a 21 »



Ak FHREFLE®RT B ¥ ASRFKERERF EHR

#25 BUNEEEFAREGR

Table. 2.5. the testing results removed impurities with precipitating method,

I H 4 (mg/1) & (mg/l) | C(mg/1) 2% (mg/D) *
I AT R 2376. 6 219 17 11300
L A fe 8 70 80. 60 3.2 6320
ERE (%) 97. 05 63. 20 - 81.18 44. 07

WNE24 K25 ABRERTUED, FI KRR ENBRLIIREHH
FENTREZRALBARBPRE, BRRAZAHR. RBFEHERD,
BERE, EREAEEER, BXERFAETH. FNZHREBIK,
BRBHERMBEMGE, ELAREREPMARETHEEREE, 48
BRI BUEEERARANZREERMAARBEABALATE,
FTFABRBEHEL, HENEZREBCER, BEBAESR, B=ZURE
FERARLEGKLERE, TURARATREREETHRE, LN
18 hn % 5

2.3 FHRBEBRAREEBEBRER B AR

ATRTEFEURABLEBABRAFARNALRHERUENE R, X
HTTEHRBRARRLELZRAAE, EREAAASBTRNE PH~10
~11Jg, R, ERARTABEE, KEKET R ER KB
77T &BHN AR,

231 RBRAEE |
COXITHRHUSHNLEAE(KERT VN 7™): MR ER 47mm;
A & 300mm XNATIEH: 30ml WEFREEXR.

2.3.2 KB HZ

- BEEEAes (4E 98. 5wt AR ) A ahd; 0. IN
WERLAERBER/IMALBRBHEKRR.

2.3.3 BB & H

REFARHEVRETZLEEGY “HESHBY . ATRIEERE
FERBRBBEEAENSBHEHER, EHARSFAHATRHATTHRRER,

R ATHEFW, FHRALGT, HWETTAGE~£HFTHRLE
« 22 . |

bl




% 4tk AR 4 F A5 H L Fo¥ SR FKERERF EMRE

AE. RELEH: By 4K -400 BdG 98%, BERE 40%, F4AK
B 15s—18/7, BB RE 23/, KRB . —XKB DB K 8% 24 MEf,

2.3.4 AR ME
FRAFEARBHRERRRAELE 2.2,
2.3.5 AR 4L R
RRERINFE: EXHMBREE, R LK 2.6.

#26 WMUABEZRZ2EFERBEHERER
Table.2.6 The testing results of the cyanide barren solution

after removed impurities was returned.

(97 & sEHE WHUEPE HLHEE
S (g/t) (g/t) (%) B’ (kg/t) & (kg/t)
i & 1 62 . 56 1. 34 97 . 86 4 .72 2.5
A5 2 62 . 56 1. 37 97 . 81 4 . 84 2.5
X5 3 62 . 56 1. 28 97 . 95 4 .63 2.5
KB4 62.56  1.42 97 . 73 4.091 2.5
RH 5* 62 . 56 .35 97 . 84 5.03 1.7

*RE s vIABREREFHTRRE.

ME 26 MABRGERTUEN, EZRULESHSTNER, ARYP
MEERBERHRE, NENRHEBRFEW, BEHTEREBETZTH
SFWERCN, TREALHHE, BTHRBRBRULEZRSAAWPH
AR, A, BRPMEZROBEREI FUEHMLS (B HE®N. B
AT BHES R, HARUEZREARBETNRARE, RLELEBREPH
FHRERENZRAARHIESTIZ, FaNENBUFER WM. TEH
TFELUBEVIRENEFLTZ, BREFEANTE.

. 23 o



FIEXFMEFERL FoF SRFKBRERT ERR

] i
By & —400 B 5 98%
o
ARABRERHAR | V
gy % 7K
— & 24 /I
i Y s
AR R B B W
- -
Y %
-y, 124 7 I
.
Y Y
W7’ SEHWE (BHEH) £8#&

Bl 22 ZRFEMEBHBEERARAER

Fig.2.2 The testing circuit figure of the clear liquid containing

| cyanide after removed impurities was returned.
2.4 ARG ®
 BAARETUBREEFABPASAR, KBRS L RIS
SROEW, NERETRIFARNCTEELRNLEHR, NTERALT
KA “FHB”, FREFAARENR.
“ER LU T A
MRABRMEOMBEEITRE, ZREFOIRRET. ZZECAFHE

e 24



Atk F 4 a8 FoF SR RKBERERTEMA
WAL, BAEE. BEASBHSMRA. BN, TENBSTFRAK, £
HESLE M ABMNESTRAL 107, FEEATFRARLELE
SEEAMEL T ETREARYE.

OETERM. RANEEARNSEFUSAFRET, EFHET
ARLRELER, FTHEERESABRTARENE.

GOEERABRORENERRE, B AREHERTHARE, £
WRFRUETEARED P THTER 34.61%.

BR AL Ui VR 0 7R 7E LA T B 5

OMERSERGE, PN, S5RN05 LT HETES 76NN
RIS, ATTHERLEANE. KRERMT. '

ZnCN ™~ +Cuy; (SCN) ;—ZnCu (CN) ;7 +2SCN"™ | (2.8)
QFNERBLPETRSERENRBESLEEDHE, ANTiaX s
EEBRERERIEE.

B ARFRTURE FHE S

W, EERBHETUEREFRRARTOREE T, BERERE,
MERBRWEHNEALAREEEE LN RRETELE, LEREER.

@. ARLARETENREBARABFORE, BEEBHT
EEMELERKELBREL . BXEaTFRESBEETHAER
BEOEE, ATHEREBERTHFESHRMRIA, CRERLRSET
EREFEPHMEN——BRERN, ERRREEE, HELAE
SRAMERIE, BURIE 0% 78 [ WAL 5 1 2 3T 8 SR 47 o A
ARER, DL BB R MR RRAR .

@), FARKEEZRAERBTORFENRER, SFNEER
FLBHEET, 2RENSHBHRTEB0H, ERETELAAE,
EEMLE (B WEREFEMN.

B EERBLERSKRRFROTE, E4S LB & AR
TE, REAWMEH, FEAHAESRE, BERAE, RULEFETEH
e, BAEETRHRRELES RS2 RN SLE.
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A KFHEF4 0L B2 A2k H

B=F EFEIZEEF

ZELTEVMR, EMETIRFAKREEZBRILZE, <8HEEN
REFIZHNER. AEEE~T 2, EXZBUTHEE.

1. FHITLZHREBERENRETEN, EAEWMETZRENEHR
ik

2\E%Eﬂﬁﬁrﬁmﬁﬁﬁﬁ,ﬁﬁ%MWﬁ%ﬁ%%%%F%
19 %5 /5 | '

3. BERFBEFLZHNAGYE, e NHT L ZHFREEHBAFEAN
TZHE, e EAGREMK, NMERIEREEIZHENENEH
RE#RE, |
4, E&ﬁ%wzzﬁﬂm%ﬁﬁmmmwmmm”

3. HESHV HEEEREATAEVRETLZ

RENZIEZRENREEBEFIZFHMN By EEAEEIE
B, FERVFPHNEXRERZRR, ERKEHNE&HET ARLERAE

L'

EREBHEANGRLEY, HEBENAKBREABEZALER, TR
RE LA 3.109%,

i% T % 5 A -

1. BEERTVEEEAEBASE, TUSX—ABGKREN, AE
8 A% 4% 9 T L3R B 25 S K

2. FIRAMERNTARBE B, LEREMELTLEE SN
MRS, RESSHREIELKEEER,
O ERABENREESEN, dTERTEBERENEL, B
BHHAKBRETL, WBRAESSHREATIEL L KED T EIE
WHHKHKE, BTFEARMAELHARTLE:

% TE 0 R

CHTFRRSHET EEEANERES, EARENS EEN Y S

% A%ﬁ@,u%m-ﬁM%kﬁiﬁﬁ%Wg |
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ALk FHEFERL FEZHF AFILH%F

HFEERY

N

E 3% #l

V Vs
KIBFRBEZEEZE #HHE

-

7K 71 BE it %&

R B O b

&t ftﬁ%ﬁ

wE N

Y Y Y
ME (BIWF) | amBASE GRXBHE

tr ¥ Fn

Y

B8 MR 4%

B3 1 REeHy EBE# A ARLFELITZRE
Fig.3. 1 The technical circuit figure of the flotation concentrate

after pressure filter put into cyanide works.
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AL K FMEFLEHT

F=F £ 71V

2. HTRBESHVEHEANERBN, £87 1
RELEA LR “RE” FR, BRTEASEETVHRES, X
THEEVBYRIER, EHTNSEMBRETHELERE.

3.2 RiEERY RE )52 KUk F 4k

RENZTLZAEEZESRVHEABRAREN, 2BRAREHEH
P EREETT —RTH, BLPTEHTHTHBANESE. 23BGE
MERmy BiaAEKEl, EENLBH (&85 S2ERBHATRLEL,
EHORE B EFFEL. HRENIZHELE 3.2,

ZLZRMNA:
1. BESRy &4 — &WQMM%%KF

W) BEAKE, #HTEUHRS, BT

W RRE S E

RET.

EENLBG (&

EEO B ESLEY, F

%?E%fﬁmgwgiméﬂﬂﬁr%imﬂkﬁﬁﬁﬂﬁimﬂﬁ

BE T &l

2. RENKMEZRLAEREN, TMEBRENEROES, T
EENAKRBRENGT, AR EENST ROREE,
3. RAGLZHE, TUEEREV EBRERREMEARNIL B

A, LR ELHNSERR, ROTERRA

4 BTERVEBRABEER Uy BR2HESMN, TUERE®

ANEHSREMHRAESHERI, XERTULH

G—LkER, TETEBNBEREHNEGRH;

5\ ATRERENNEEEHT BARKEBF#TE

ERVBEERSGR

s U8 AR K, W)L

LARKELHSANTET, FF TREEAELR HBIERE.

% L 2RI R

. RAGIERE, NELRERSERBT RANREAYT, &
DREERRARBEERL BA, AL AR EFEALE SN S 8K,
IR A SRR E B R G, BB R 40 5 ik 5 b

2. BT ERER R AR T AL BN, FEEE:

A [A] fig B, X

AR s e o O I K Nl ﬁﬁﬂAﬁ%%ﬂﬁWﬁ%ﬁ

FB, BRBERELIER

3. —HEAEVH ST REANEEER, RSB

e 28

TR R AR,
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EEY
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FAL K FHEF4aHL e S N % ¥
K32 BAaeHVBEAREEEHARNLMELIZHEHR

Fig.3.2 The technical circuit figure of the flotation concentrate

after removed medicament and filtered put into the cyanide works.

3IBFEREFY BESRBRAKGELEEHAANRML T ZHE

HITEZREREFENERV2RARKE, FARNULREFTHNE
BAEEY, B ARENART SKREIE KRS E A EBNIET
Bk, BAKEHNEBTV2IEXTHEANRMALELHROEY, BERRE
FERZAG/AEBHAH. HIZHEENR 3.3

Z LT Z A

1. RBEIZHE, A THEBIERENIEG (&8 ) &9
ARG ABEREHRAREEL, BETUHRHENE —HENE
KR, BETRERN, TAHTITERBBERE,

2. BT &MV ERREREBT S REWBEHBKLE, EENL
FoUEBRENRANEAILIRRE. REHSYT, ;T WHIHFE,

3. KHZIZHE, TJUBEBEVEEERAMEVRHBHREN
BEE—E, ’NGAR] FH., WHTERRHA.

ZLEHRA:

IWKARIZRES dTRZEEEFEE#TRMAMMELARYILE,
EKRABEBREBNADABDERT, URIERHEREBEHNRE,;

2. ATHREFHNEHEHEALRBERX, MEBRANEREEZ RS
BRE, VAR FRENRE, U LEERKEANBRRRBZBERSE,
B R E R AR |

34 SEHEKERMERTZHE

ZEIRENABREER, =LV HEFTZRE, ETRE
KEBERZARRZEZBRLLE. A TERALRHREREVFRERER
HEBERELNFRAEZEIWNET. TEBRREELGT, R FREAORK
FRERKMANLEFHIAE, NTEARLFHNERAEKEIRRRE
MAGRR, EEREKERRELGTHIRA . ARER AR,
FREKRKTHEEALRERFAMDERRLESE, ERETEHLESHE

SAALHKERBTREERBELPBTREIBRHAESEFHPOMYN, 585k
o 30
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33 BELSRT HE2EBRKEELEES# AL T EHRER

Fig.3.3 The technical circuit figure of the flotation concentrate after

reground and classified and dewatered and filtered put into the cyanide works.

FRIEK

I | HmE
l Y HCN

R | mu BRE >

CuCNS{iEH & |~ I 1€ i NaOH & U 8%

Y

L% W R

Y
# BB R
18 B th R

34 SMBEKLETZHER

Fig.3.4 The technical circuit figure of the sewage containing cyanide processing.
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#db K A F A8 L Zo¥d £ X1 ETHAFE

FNE I ZXHAE

HMZLGETHEREFTZRE, ESRBTMHRT, 2%
MEE, RERABLEEET2ERERKE, BRAEEIEESHT
FENENSEEFHEANGAELNEBES RRASE, HBHBENES
EERd%. EARSKERLBERENRAMBMRAELE, FEANE
ENHNERTRALEFRLZCERAFANRABESHEREN, FREKL
BEBARHARENERTRROSRSKAERE, RRIRHHR
LEREMMNRE. EEFERFFEAMZIERBRANES T LEE,
TEREFARENEE, WARED, ABR ERGREE>RES
FAEFHERT, WTHTETRR, RTURTESRBRSE, £
THAR, SRT RS TREICENRE. FHECRBRZENEE
HAERERMELT BN, EAFHEES F, FALTHERIT, R
MR T &R RIS R R, Bk T 8P A 58 7 5] 2
BEAETRE. FABTEEENAERT KRABERA, SHT KB
BEHT WA, BRTHEARLBT P RELNT BSEHE, FE
ETERBERBRT ERSEMALAELER. MR, B TERLEL
R T ASENREY, FRAAELRAEABHTRE, EXKTEHT
R, RM&RBERMLER. 82, BEFTZRESAT=
LS &FHEEER, ERALESR, 2K ELTF. RXRSRNSKEH

BHREETIERE. ZLSEV TEERNEREAFHFRE~STZREL
4 1 [201041](42]
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F 4k K F A+ F T Fo¥ A XTIV RAEFTR

SRy

m%im
' 1

BB EF RS i Bl

ammnrn  |e

i

W M) EHBAN

aRGKAEE SRBEWBRK

v ;
rmmwﬁ lm

B TR =Q§%QL;
| Y ETE B

a1l ZILBEV 8 s AKFHRILERARHE

Fig.4.1 The technical circuit figure of the sewage containing cyanide zero-drainage of

the San Shan Dao Gold Mine.
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3t K A+ it L FELE HLLABERBHER

FHE L ZHEERE R

5.1 # L2 HESE e A MR

THIZHABERAT=LSE&T £+, mﬁTaﬁmﬁ% T
e TBREITUTHER:

1. A TEXELEFIETHESREALERSE. RIAELHER
EAERALIEHRBALHERE, REFQULULREANFEETRENER
¥ 400mg/l1 LA ZE 4500mg/l, ERNBHERELIBRERRE T, M
EMTREABNLELMEEEF LN ESRNEKEER.

2. HT &RV ERBREREERVBEAHRER, ERINWEHHE
HRERMRBERFEARLELYHBT 2REAR, EEHRABTLPITEAE
M, RERTHEALDETF PR, RAEKTE£HBRONE.
HTFROBVHEN, NTERKELHERHBREHRES.

3. HTRMETERGEARABULLEBERE KEHMLEIEL, FLE
RBMARGEKERREFLE R MU ENY, RR7EEF RS0 RR
SEEMIBHELRNEN, AHTRAELHE, FEKBRBETERITKA
BRY.

4, TMTRAMAELFTHSHBFKEBHER, AAZTAT=H&§5 T
WEKFEROFAIEERAY, #UTAEBENTE, WETRAN
HeMHE, IZUBSEVHTRHRENRERE TER.

BHEMIERBRAFHUR, 23 NLAMANET, BEEITER,
EEfRE, ZRAGNZLURETHESFTIZHRRITHNEREKEAR
TEHMBRUEBEASHEHN, HEAKEF. FEFLZHERAFH
WEREFTEHEAEBIRALR 5.1, RMUAUBHRKTEERATEZMAUALR
5.2
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Table.5.1 The main cyanide works economical and technology

targets around zero-drainage.

m B8 FTHWEC2001 F£1—9 ) FHMFE (20024 1—-9 )
R (g/td 61.51 60.75
M (g/t) 1.57 1.40
RUFE (%) 97.45 97.69
H# (g/m’) 0.14 0.3
PEwE (%) 99.95 99.90
W (g/m’) 17.53 22.67
KW (g/m’) 0.05 0.05
BH#E (%) 99.73 99.80
FH (g/m*) 0.04 I& HE 1
NaCN (kg/t) 7.40 6.34
Zn ¥ (kg/t) 0.25 0.25
B RS 4 (kg/t) 0.10 0.15
AR (kglt) 1.75 2.23

K52 FTHEANEESRAKRBLTER

Table.5.2. The analysis results of the Cyanide Water composition

around ...zero-drainage.

H FHEIET 2001 4 1~9 H 4 (mg/)) FHK 2002 £ 1~9 H £ (mg/)

## & NaCN SCN~ cCu** HME & NaCN SCN~ Cu**
1 7500 3500 900 840 18220 9250 1810
2 8000 3700 1000 1123 21570 9600 1950
3 8200 3800 1100 1040 22000 11168 2050
4 8500 3900 1150 976 22600 12400 2620
5 8700 4200 1250 877 22800 12800 3350
6 8800 4500 1230 967 23100 15100 3500
7 9000 5500 1300 1023 24680 16400 4280




FRALKFMEFERL FE2¥ HILAREABHER
8 9500 6000 1400 988 26050 17150 4290
9 9900 6300 1450 267 27300 19750 4320

5.2 i L& %iFE S5k 5 I 3 77 4

FHAMEGRABFKEHRITE, BTERNTEREKFFR, AT
WA T RKBHHRE, E¥RTEWT:

gl T E H %k 330 Rt 8|
BROHEBEVEBEHIELHTHEAN 92.65t/d:

S R S B 1 R B U K 4 17%:;

SRV IIREVHT K E P& 70%;

2 IR 40%

EMAEEME. EGEXBREHFEFHT.

HTRERBTE, #SARULRLEHKESHHK KBRS, A6
EESLEVHERTES, A TREFPTELAHFHBIRBMETRKL
EEY, HEWNT:

BT E2RFNETIRES 70%FRE 40%, BRF\IMEE

= (30%:70%— 40%:40%) X97.65~81.34m’

FHEHBENKS= (17%:83%) X97.65~20m’
FRERE S RE= (40%:60%) X97.65~146.48m’

BRI HER B =146.48—20— 81.34~45,48m’

Z@RErEBHELFEHBEERLAERY 3.5m’

e rh ¥ T K B R 3w’ it

1 K E S HER H=45.48+3.5+3~52m’

BEFEEHTREZ LS ST SRABWHHEH 54m’

GG KABENRA KA LR 5.3,

SEEAKLEEYEHE 2 AW, MEBKARKETIA, E=
SAEVEFTHITARABATE | Axit, ZLS&T SRS KLEMRER
- |

52X 330X 34.73+9=68.597 J5 JG .

FRANEFTLZABRERBERARLE 54,

Ly

-l
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Table.5.3 The processing cost table of the sewage containing cyanide

of the San Shan Dao Gold Mine.

M oE 2 K LN 22 Bz B X T /m’
H,S0, 11.15 4.46
NaOH 3.99 9.96
H,0, 2.13 4.25
CuSO, 0.13 1.28
CaO 4,59 1.73
HEMH 1.97
#H 7R 0.68
o 10.4
&it 34.73

RS54 ZMEXEHERERA—UR
Table.5.4 The equipments price table of the sewage

containing cyanide zero-drainage.

m B & R 0N R B4 (F Jt)
ERARSE 1 47
% R 1 6
WRR 2 2X2
BRI RS 1 2
+REYG g
& 63

FRANEETERBAREKLBBEFERE, BALIE L
FEREKERAAEBEETEF K, FASITEHAR, BEEA
WEHT., SETKERAFRANE 5.5

i.38|
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Table.5.5 The removing impurities cost table of the sewage containing cyanide.

M B 42 #R # ¥ (kg/m’) B A& (FT/m®)

H.SO,4 11.15 4.46
NaOH 3.99 9.96

CaO 4.59 1.73

=] 4.0 2.2

& 1F 0.5

&t 18.85

SEBKERERESHER 20 Rit, SRLABEWE s2m’ i, W
ERMBKERBARE A

20X 4X52X18.85=7.842 F5 JC.

Ak, ZLBETFBRANERSKZHRIZRAE, EFERL

EWERESBEEKRKEBRETRRELE, BEESRTAREDA: 68.597—

7.842=60.755 A%, FEEFH]

[6] B BT W (5] 3¢ 3%

ARSI ZREBRAER, THARESETHNA
*BEGRTZ WG T FEBK-F

TEHERADREE. B

CEMBANERE R, A—Enn

AR —A |,

X | &

FAERENTHSEFNARSASHRTE, ROTHEBRTEY

AR, BEYTHFLWEA

MRHREEXR. RPRNTHERERE
TRERAS. WEEARANEF, F

CEBHTRmM, XA T

b

HERRBYFEHAMNNXR, AZLUBET B

AKX

- B T R OE M T EH R R VR A H

ReFsY., LRI RULZFNERGEN, AZLWBESTRABTR

NIRRT,
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MR, #RBTRHNRE. SIZABRAEHUER, SATAEBEK
AWBH, NETRIINELR. SEREH , ZHEANE YR,

2. BHITEEZ LSSV RAGEE, REFERBFERPER, &
MRARKELHBHEFRBERE, 2N ANER, TEREERT
P

JIWHILEABAMALUR, SLUSETV SHTHER X EH#E®L
hiE, RIPTEMTHESETIE.

BZ, FTEEZ LSSV HEE, ERERSEFTFLUIATE
EEEKER, RPTVENABRRE, Y LR LT ETHANE
o MH.
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