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Overview of recovery of gold and silver from silver and lead slag
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Abstract: An overview of the recovery of gold and silver from lead and silver slag was presented in this
paper, including the physical and chemical properties of silver and lead slag, the content of valuable metals
in the slag, the occurrence states of silver and gold, the reported recovery methods and their application
and the recent research progress. Lead-silver slag has fine particle size, strong acidity and high soluble
content. The minerals in the slag have undergone phase transformation from sulfide to oxide and exist in
the form of reconstituted minerals, making the slag difficult to be concentrated. However, the slag has
considerable economic value, due to the high content of copper, lead, zinc, gold and silver in it. At present,
the main methods of recovering gold and silver from lead and silver slag are flotation, hydro-metallurgy,
pyro-metallurgy, combined process of hydro and pyro-metallurgy, combined process of selecting and
smelting. By analyzing the advantages and disadvantages of each method, it was pointed out that flotation
method is a simple process with low cost, but the resulting recovery of gold and silver is not satisfactory.
The latter three methods, despite good industrial application, involve the complicated processes, leading to
high costs. As for the combined process of selecting and smelting, it has the advantages of strong
adaptability and easy continuous operation and high recovery rates, showing great potential for further
development and wide application.

Key words: mineral separation; metallurgy; lead silver slag; combined process of selecting and smelting;
comprehensive recovery
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By, B BSEEER, & REEZ AR,
AT [, A — B B R IRE T . TR
[l AL P < ARAEAER A ORI R R AR B RE 7T, TN
PREIRGEIR T RAZRERCE, ZHATE. W)
EEFERE - CIRES AEE kS TP S s P Y Rga BN O e
B, EMREPSARERE. R MHEET [
W BRAMNAF S XK HbR” , WArsRh
& IRBHEIA L, WIREERZG R REE S
REEIEH]

1 4EEEBE

FE G IR IE R T 20 N R e -7 -1 - FE AL
Va8E, IR U0 R RNE HAARRIR Y, F R
FEAERIRIZ H I B P FEIR R e i R
BERE A IR BRER MBS, Bak
1 t8E, 297742 0.9 t IIEIGRERE, A FRIAGEE
TEE . BRI EGE, MON CEVRE” o PRALERERR A
] RV A — R2-0.074 mm 5 & & 90% LA
b FIEYIRRIREE RS & &b 15%~19%, pH
8 2.0 Ziti. HYREFEN SRS ERIEE R
I TA R, #E &8 02%0.6%, & &
3.0%~7.0%, 5% & & 2.0%~8.0%, R & 150.0~300.0
gt, BEHE 1.0~3.0gt, ANIEEHDEEAE,
FEBAH Y LA . BB R B ST
KAFAE

] P X ATARVE F AR ER T 70 : 1) B EERIE S5
TR IR s 4% R — 2 LU TR A 5 VE SRR A ME 5
2) AERKIe A= ok, BURGES 7 5E A Bk A s
3) L RER VR A R I A0 BE B 218 15 1 K
1EBY, Wi [ SOB PIRIE AT , X [ R R 324
P IR, AME KR BRIE Al
AR RFEB A RUMNE . HMREBTR S E KEE M &
J&, WIRER RS THRARI T, AN AT R 22 4 B0
PRI 8, T ELRE A A A3 T AR 485 2K 3

RS R I AR AL, R AR R
W, UAHIET I AAAAE. EHREE SR
AR RAATE, B E5A — o EEaER. A
TR SURERSE; Y EZONEI, A DB
AT Br R B DVBRIREE . HEIREE . TTREFIE R
1EAEs S MRAPIRES SCROE R, AN B SRR IE
SR LS B ST AAAEN. & R,
BMEM O, XM O E, B
IR Aok, HVEEAR SR AR, FRPERGE, W

BHEES, NEEEREER BHETZEARM
ARV BT AN ], . AR ELEEECR, )
RS WAR, FARFHERE T A AR
e s AR AR AR I VE 5T, BBOOR Bk B2 A,
P B [ R

AT ERE [ W < AR ) 3 B VA R R I IR
KiE EIREREE IR KIEIR AR LB
BRI BIRRIEIESE, RABRERRE. K
Rk iRk [ER A, KO R o
Rk W RS MWL SRS, &
BB IRIEAEDL,

2 FikwE

FARIE IS AR TR 4 AR H AP RIIRCR
RABLE, R RITE TR A B A b HR R B o AR T 7
YRR, TR, RERRAR . AR LI,
BB A OES. WEEREN, &, Bk
FgE, WRAERRR, XA BILTAT
. BRI, kRO IR E A o R A —
5E 1R PR
2.1 EERE

HRE S AR EZE LA R TR EAR
FULER. R RS AAAE, HEERE T
H AN R S B R, o] DR B2
[FSC, (AR SRR AR AL R R AR T VR e o B
RAEFIEATIEN, BRI, &R, 4
BRI E, I RCA R IR A, BTSRRI E
B, BRI O Ba RS, w S
FIETRALEN . TRIRE: . Bl . SALaveE. % HH
WGERIEFI N T 5 B 24, 2572 MBREH_ RN
fis. ZBaEls. A, XY+ T HEB2. iR
fREh. EAREBEIR £55, BRSO 2427F 1%
F . H FZIEFAE RB. PZ. 2HHAEO, Fiik
JEUNE 2 7 2 A i S AR T A T AR TR 6 A
T, LB TR 140 git, RARHBETEEESR, F
BUONERE. AL, —HMowaE. KIERHA
BN TRACENE RG], OB, TERBAERN
T, 38— VORI PR Ok i = IR I AT IR AR
KSR AN 1830~2000 g/t, [RILZE N 70%~75%.
KPR E N 50 °CHY, X HIR i HEAT iR 7 ik
TRACENIE AR, SO T B 2+ T 4 R 24,
IR PZ, RMBEEALN 3215 gt, HELER
70.55% IR FEHF o
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ERERVERL AN, AR IETE BN I, A
R, SR HE A, TR IR
MUK, & BRECERZH Jesm ™ E, & fEbs
B AR S R B AR I E TR —,
NHFNTS Ik . B 3 RV FE AR S B Y
BRI I AR FR A IR A, kAT R [
R, WaT LA SFRE, DAREnR e A7 7E 1)
& BT YIRE R R R R, AR S ATk
& BT R EIRAE, AR S SRR 1)
FIREPERE PR T, TR B VAR B T 3R AT 4
U FRSCR D), BB V730 1 FH B B4R PR R « OC
AC-0 55 o BUARTFIERS, BAARM K/ NFIE H #i2 5mm
TRAREE IR, IR S5 2R IE MR, FEZK.
FRA R, JE SRR SRR o B AR — R I )
W GBI} AR VA REATIE AL, SR K
RTFIRG T2, HAARRER DL OC NEAE, W
IERAL NG, SR T B B2 5 B IGY) GC,
iR BK201, = AR S 5334.0 g/t, HRIFNCE
7 TLAV Y%V ERE . BREENIR ISR AC-0, A
KM, THHEZ . GC ARG, fEHSR pH I
pH 94 40T, 38 a7 3363 g/t, 4RIEIHL
FAN TLO1% AR AL 3760 g/t, AN 69.47%
PIARAGT o B A ek S U2 LB AT R DN B
TEREE, T HEZSYGH, Plv&iasg, @
T — YR — ORI — IR E I T 2 E, RIS
mn iz 1105 g/t AREIER 69.8% 1) T. 246 xR .

3 B

BIVERVE B F VR VR R EONIRIRE . TRV K
BRI ERR s8],
3.1 ERIR:

TR LA PR ARV 8 5 2 T iR 2k R 3T,

PRI BR R B 5 R v ROV R R PR E AT
AR, BRATSERIL. BREREE. MBS R AR
PR HE R, B A MR BE R T
WA, - Ha A uRe. WREETE
BRI, JEN HAR T BRI, BRIRIEE R IE A
5k, [EISCRBGE, A BGR  DALHE e SR
K&, PIEIRIR AT BRI oo, W
i B A HLA DV T LR A A T
XA B RGS o 2 MR R A FARRIR th -1 1

BBV, AR AL 22.03%, IR
59.17%, 5 3286.67 g/t BN Z 85.75%, 45 16.31
g/t, GAIAER 90.28% I EEARISH .
3.2 BRI

IR R AL B ARV 75 BEAE IR AR AT, TN
AT R B, B AL S S AN
RAR A AT, R B AT DA AL
W RUiiE. A, HYHE T Je H R LS R ERIR
K S IR ) I S AR B e S
B, BhEEAREE. RENRE SRS
FRIRAEARCL . BB U700} DU R RS EEE R P AR
RE AT, FAERH, ZERE-0.025 mm &
&l 75.74%, MRS EREE R AR B, R
BN RBP4 SR AP . SRABRER K B
KV JE R E 42 300~500 g/t, T AL BN HTER
BT AL, SRS BRI R AR 2 OB
RO A, R E LA 400~500 g/t, Pt
ATIFAE PSR o K BE 26 1R, BRIR 5 /L, #R % 80 °C,
IFIE) 1 h, VR EE 5:15 3o skt S8 40
kg/t, INBRIREE 75 °C, MR 80 °C, S M [A] 1
hy VFIRSME: BRALEN S keit, TEEZ 600 g/it, 4
R 150 g/t, BZIRTHR AL 2375 g/it, AR AR
N 80.08% M U 4R b o
3.3 KRk

KB R — PR B ) 3, DOKPE A R
FRETERIE . DROAEYRE RS A Rm M mTE SR, o
FRfE, TREREL. MRFRESE. 1EWRBUINMEEA: TK
B, ATE SR OK S, B AKRIBETIR EE RS,
BHAN RS E—EREEE. KRERAR
iX, WAL, (AN TRREREREML, Tk
ATEREMEZE . SRQITFUSIR BEAR ARV AT BT 5,
WEZLLERE, AL, RAKE-F b
T A ARIGAIR RN 91.43%, 1M K BRI
A FRIFAR T AL 2620.25 g/t FRIBICR 63.09% [ HR
o BRI IE BRI BCRUR IRIZ = AR A AR
BHATHEFC, YRV EZE R N ERL, Rk
HWYIRATE. AE. =B, TR, fERE
Eb A 2 mL/g B AR ARV HEAT 7KWk 2 R, SR B IR InA
K FERREN. FRfIR Falsh FH & (g/t)y73 o8 500
2000~ 1500, 75 #ATVIL, S0t — Uk —kdiE
=R IR B R FRAT T AL 47.18% Y RN 76.39%
IEAER
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3.4 FHBZE

£ CaCl» NaCl. HCI T, @A FeCls.
WM. Ca(ClO), YR Hh B A AR AE R M Bl AL,
PESR ISR T KA BN, RS NIRRT
HEE T RPE R G T B SRR R H
. AR L, RABEAGFIEEGR, 87
&, MgEH, RHWATEERH, NHZ, M
FALYIT AR — 8 A R o Ji i 55200
ERHIRE 85 °C, MNIFA] 2.5 h, HELE 8:1,
NaCl # 300 g/L, CaCl # 50 g/L, 22 0.4 mol/L
AT, VR T SR s R -
TEAMEIR W, W E R, PR A,
AR BEHRERT 98%, HHEHRELKT
90% I T Fabn » R RN I G ) YR AT
WAL, ZHEE R EE MR N R B I
HHEEEE Y 20%, AN 200 git, HRFEEAH
AR BRALER, R NaCl-CaClL 32 A &, 76
tt 10:1. NaCl120 g/L. CaCl, 50 g/L. FeCl; 5 g/L.
WA 1 h B&AE T, SRR HE 96%, HHZ HEE 88%,
BR HZE 85%.

4 K%

KF RIS R o 1 TG 3R R BN Rl R A R
i WIER VL. WG RIS, LA EE ]
HCE R RE A I & B Y RIS A, AR RE
TP B A F B WA I 8 . H 2 IR
KREE . TEES MRBmE K.

4.1 [BIFEEERD:

(] e 2 2 00 DA B e 7 B A O A 7 T
& MMERRNEUR 261 . FEACFE R N, R
5B R BRI I — R B R A, SN 7
ERERAM T, A a8 PR — E AR IR
SRR, VSRR &R S A A R B A
R, BRI, X4 8 R B B
R, T4, AREAEEE T, BIEEEERIEE R
B KEACER LR R RE, TR, NMH iz H
SRR, SRR, TR, FEE
B I, FGERRAEES, HArizb e
HAB TR i3 D SR AR 22 3 [ 5 2 A
Be, TRk A B N IR AN R4 R 4 R B R
R, HRAEIRCRRIA 70%A 4 . RN KEERIR) T [A]
AL BRI, Y. B AR R, R
MEfaBARZ )G, METHREFENEBNSE
CAAH PG, (HR R EEAK IH T3 .

4.2 JEALIER

SR R S bR R I8 S5 Tk 5 WO [T B 56
R FE . HERA AL S AR BRI, B
IRE RN SHEREY, HREERET
WE, BN SRS RFAREE R, B4
TIHAA AR SR EUS . ARAGE A Tl AR R PSS
SRRSO RLE, (HRKIBFERF R &, £
Ji S ROV AL BT BRI ) T AR A B ) B AR A
ATWEFL, TR e AR BRI e BN R il AR =, 7B
TN 1250 °C B8] 1 hy FECBKEE 1:4 B44ETF,
BREREE. HYERIL. EALER. AR SRR A IRAE
RIRRWL, Hi B B FRIERREIN 82.26%-
99.69%- 99.09%-+ 99.90%, SZILZMA M &EAIE
ELY S
4.3 IRIEERE

NP o o v A P AT ARV 50 TR PR L A 7
M— Bl E, 25k E My e
1300~1400 °CH#& ¥, 7 & S BT R UKER TSR,
SRIGHEH o WIS AT AL Ab B, . B
RS IR R NS o MR 32348 Ji 7R FH 3%
Rim, ZEAERARY, B AR T DB
RS e SRR B TRk, ik adE Tk |
BRI o IR R LV DR ) T
(R ER S AT AR IR R Ik I e AR B, VR DURH A 5K
Wz, B DABRRREE T e [, Bk DADU S8k =8 0%
KA TS, B — S ks, w4
BCRH AR AN [E AR, R e 8 SR BRI AR il R FH 5
EELEAL BN BREREN N 4:6, I JERIRY B ERH
10%, WAV EAERIE 1.215 %, EiREA
900 °CIE#k 1 h, FIIRFFETE IR 85.28%, HREKL
% 86.19%.
4.4 HAh k%

i T LA AL P ) Ok T2 T M
P BEIERE, BATX R L2 AARX A, B
T R FE A AR, P ONITAR . 4. YA M
& JE R T VKB & Jm AR o IS RIS 2
MR IR G R, ARV REIGERE, JEEE RS
SR, RIS RAEEAN IR R R
SEAE A RIE e R n DAk, f@ vk T At
FEM S . BEIGHEEHE R, SEERR,
R JEEE T ES . AR . ARSIk
PNIE IR T M e VSR PGS I 0 v, e PR B
1200 °C, IR R HFEE &R 20%, 7]
FOHLE AR T A7 1000~3300 g/t, R [AIYSCER 90% LA L .
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5 ERREEE

X T EER A 1) (B, ANANCR et - B A
A BICRAG: CRANG & T BAEE AR RIS
&N, MR MEASRE 4R RO R 2%
IR G TTVELEE TR . &S, AETiE
VB RN R ARV () TAL 79, W DICR IR . ki,
W7k E R R, H AT, BB ik
RLRECAT 1Z, BAABUFRR R 5. B &R0}
FEACI AR AR VIR AT 7T, VR
YN, BRIREE. OB . WA, A
EIREA T E, AR 40%, K 4%IEREN
1200 °C2cM FIBJERERE 1 h, HYEUCRK 98.85%, 4F
HICR 91.60%; R bt 4ot ik -ikik T 2 ISk
B8R, o RER SR AL 71.58%, [RIWLEEN 95.29
IR, ARSI A 548.10 g/t, AR N 91.2%H)
HURSH AR AL N 70.55%, ZRIECER N 40.71%(F)
BRRENT, SEL T BV TR AL . SR AR SRR
PEIL BT AR IEAT I 7T, SRR R LR be- T i
BRI TS, MBI BN 2.0 kg/t, 800 °CHE
B ah, KAMHIF T19, WHAFIBRERS, Gl
FIEE-30 HEAT PHER RS, SRS ERAET F AN
1755.48 g/t, ARFEIE A 84.17%, HRAEN &4 12.16
g/t, &N 90.52%. ] J5 & 5EBALLE R G
TR BRI B AL B, BT 9.44%, 4R 91.71
g/t, REERIAH-0.037mm, FiE & 65%, IE ™
H, BETHIETY. KRR SRIES-KE-iR
WRBIFIE T2, mii. BRI AR kL)
hEEgE R, (EE. BN SRS, KA
KGR E 58T 0.5 mg/L, BNMERALE. K
oA FRREIRER . TR, R EHT R
ik, BRI AL 43.49%, RN
75 18%HIHFEN ", Hih SR 370.85 g/it, HREIE N
70.34%. FRHEHEEBIN HARE AT L, KIS
B AR DL S T AR R AR IR S AR AR E,
CEARMEORE, RAKPRB-FRTE, £l
[ oA 2:1, &R 70 °C, BFEIA 2 h 444 T K #
B, & B\t ESE, FRA T19. IR B
-30 VFIE, PASEURET AL AL 3805 g/t, ERIFIIK
N 86.82%, HUEN T4 258 git, &FIREA
94.96%.

6 HBIE-KIEBRE

M5 - KIEIR G i WL R R L5 - R
H BRE-TRIZ . REbe-EUR IR R e R 2%,
- KR RIS ERE A h &8, TTSEI 2
A& FE ES, R R, (EIRE- KRS
TERBEESR AR R, AT AZEDIN A it
T HTRE, K25 SRR, BRI e R F
N TR B BE. RESE: BRFEONMERAREMA
Rk, BROLE; R EZEDBRRAR S AP BE—i0
IYNTTEREE, WIRIREE, A 0 B R
BE; B R R A RN, Ak R B A ARE.
KA KA -SRI T2, EWE N 5:1, pH
N9, WEE 85 °C, JNimI[E] 1.5 h #AT A KA,
FERRACANIREE N 2600 g/L, pH N 2~3, L/S=5, i
¥ 85°C, [MHIE] 1.5 h #HATEERE L, MRER
80%, HIFINE 60%. 4 XRSEBOIR LA K H
THRR B ER-mRR AR T2,
AR R, Bl FAORHER, iR
96.40%, RIFIZ 78.5%.

7 B

MRVE IR R IR BRI, SRR
HIBTRE AL BHRIET SR ZMENT &R,
MR P 256 [l R < RO H R RE Y
KilaH. MEGEMEr R, LA rE doE Hikh™
SEJSE R, B — R BE 5 20 DA s RS 0 0
YR P R IR AR, AR e IR A T Y
MRAF RS RGBT 5. VRIS TR 32 2 AR
R FARAAAERT, AR AHRA PR
FULAACER . BRIERIRAF LI, M IR Kiks
YRS TR EE AR . BRI MEA MR
RS, WHECE T Z. mRE L245E 1k,
AR, FAB I TN AT
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