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TR SR 8 428 B e AR R . AEEE SRR A Bk B IS RESE
TR, T RICU? B L AR G5 # (K128 5 D B A i T A ) \ G (K B
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R R MERSS, RS i T E e B U T A R R IR T
UFG R 2% A (DAL B4 IR o

ARy AR, o — Rl LK B T, N 60 AEART ], R Al
R KON R 3 B 103 A R B B AR U Je - 8 ad ARG H R A 2 014>
TG o H A IR AR R R ) E AR AR I, ARl 2010 30 4R HL, 4%
PP AL B IR A T B B R B A 2B A R v 4 T (D) a =Btk
g, i LIX63; (2) FRHE —ZKHif5, W N510; (3) FRIEALeIEMi N5, W LI1X84;
(4) FRHIRHEENG, G Acorga 5000 Z&%1; (5) ZKHUAE s m) — 2K fi ,
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2.1

2.11

2.1.1.1 P507

P507

P507

nRH+M" =R,M+nH"
H+
pH

Pso7

RH+NaOH=RNa+H,0
3RNa+ M"=R,M+nNa"

RaM+nH=nRH+M"

Pso7

NaOH

HCI

H+

Na*

P507

2005
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2.1.1.2 P507

P507
Fe’*>Zn*'>Cu®* =~ Mn?* ~ Ca?*>Co?*>Mg?*>Ni?*
IUDI'
{ i)
£ n)
[
3
L)
h
P507TRE A48 4 M [f) 25 DUl 55 i p H ) 56 8 il £
2-1 P507 pH
Fe pH
pH pH
pH P507—
2.1.2
2121
€y @
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2.1.2.2

D401

)

H+

pH 1~5

( )
HR
( ) ( N&
HR + Na’ NaR™ + H'
)
( )
Na"
,H— (HR) Na’
Na'
D401 D410

—N CH,COONa

Fe3*>Cu®">Pb**>zn?
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C410

[AUCL]

2.1.3

2.14

RN(CH2COONa), +CaCl, - RN(CH2COO0),Ca +2NaCl

RN(CH2CO0),Ca +2HCI — RN(CH2COOH), + CaCl,
RN(CH2COOH), + 2NaOH — RN(CH2COONa), + 2H,

670

[AgCLy]

60

2005
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ZLT
ZLT
Ag*

2.2

2.2.1

(ZLT)

[AuCls]  [AgCL]

5ml
NaOH

ZLT

NaCl
NaCl Au’

3mol/L NaOH

1mol/L HCI
NaOH
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=CV HCL
CV NaOH /CV

5
2.2.2
2221

4% HCI
2.2.2.2
2.2.3
380 2

2.2.4

CvVv

4%
5

ICV
><100%

NaOH

60ml

24

10.0g

><100%= HCI

A2.5g
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2.2.5 ZLT

10g
8
0.05g ZLT
2.2.6
200ml
20 mIHNO; 19
150ml
2.3
1
400ml
60
150ml
1
3
50ml

100mI25% NaCl , 0.1gZLT,
Cl, ( )
0.29
60 ml 1+1 19
8
200ml 8
150-200ml 4-5
50ml 80
1+1 100ml
5%
0.5
5 20% KCI
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2ml HCI HNO; 2

7% 3ml 2 4% 6 2.5%EDTA
0.1g 5 1%
3
0.2g 4-6g
19 750-800 1
250ml 100ml
Mn MnO,
400ml 2%
5 5-6
200ml 3-5d 1 1HCI
4ml 1.5-2
10%BaC1210ml 4
750-800 1.5
30
S%=(W*0.1374)/G( )*100%
4 Fe
SnCl.-HgCl. Fe ( )
SnCl.-HgCl, Fe :  5ml 15ml
300-360 0.3%
SnCl,
20ml 15% Fe
1-2 HgCl, 10ml
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150 0.5% 4-5

Fe Te
5 Cu
Cu
10ml 1+1 2-4
50% K1 5ml 5 Na,S,0; 3mI20%NH,SCN

0.5% 3ml

5m110%NH,SCN
Na.S,0;
6 Ag Cu Pb Zn
0.2¢9 150 ml HC120 ml
30 HNO; 5ml
HCL 8ml  HNO; 2ml
100 ml
2.4
1
Z—8000 (75 ml) pH
(pHS-3C )
HJ-1 (AKW)
200

2
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€y

(2)KLr.0; 150
1000ml
4ml
©)) 150ml
) 15% 15ml
5) 1.0000g
1
1000ml
1mg
(6)Na,S.0; 12.41g Na,S.0s
Iml 1mg
11
50% 3ml Na.S:0;
0.5% 3ml
() 2- P507
(8) (ZLT) R-Cl,
(9)D401 C410

EDTA

700ml

30ml
1 1
Iml

1000ml
20ml

3.5119¢g
Iml
150ml
100ml
20ml
Iml
1 1
4ml
2ml
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3.1

3-1 w B /107
Au(g/t)  Ag(glt) Cu Fe Zn Pb C S
50.35 343.9 2.43 38.43 2.86 1.4 4.42 36.50
3-1 Au Ag Cu Pb Zn Fe
Au Ag
3.2
3.21
50% 70%
98%
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S0,

FeS Fe:0

3.2.2

ZLT
pH

3.2.2.1 NaCl
10g 1:10
pH3 4 8h ZLT 20kg/t 3-1

100 4

T T T T T T T T
L ——
——t——y
90 =y 4
80
s
70
/_4——4-—4
60 R —a—Au
1 —e—Ag
50 —A—Cu|
o —v—Pb
40 v, —e—2zn|
. —<—Fe
30

T T T T T T T T T
14 16 18 20 22 24 26 28 30 32
Nacl (%)

3-1 NaCl
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NaCl

NaCl 25% NaCl
25%
3.2.2.2
10g NaCl 25% pH
3 4 8h ZLT 20kg/t 3-2
90 /%:Lv—_v
< :Z: o 4’—\4\’4/\4
3-2
1:10 10
3.2.2.3
10g NaCl 25% 1:10
pH3 4 ZLT 20kg/t 3-3
2 3 4 S(h) 6 7 8
3-3
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1—4 6h
8h
3.2.24
10g NaCl 25% 1:10
ZLT 20kg/t 8h 3-4
100 ‘21 T T T
$ + C 2N .
804 \
) 60+
=
—v—Pb
marl P
04 4\/4/\4
1 2 3 H 5
pH
3-4
pH=1—4 Au Ag
ZLT pH=3 pH
pH=3
3.2.25
Ag
3-5
109 NaCl 25% 1:10 ZLT
20kg/t 8h pH=3
2005 34



100 T T

: =i
80 ¢
604
B —u—Au
A
40 4 —4—Cu
—v—Pb
—e&—7n
20+ —<—Fe
04 e —TTTT———«——
2'0 4'0 6'0 8'0 1(')0
3-5
3-5 Au Ag
90 100 Ag
ZLT
3.2.2.6
109 NaCl 25% 1:10
ZLT 20kg/lt pH3 4 8h 3-2
3-2
%
Au Ag Cu Pb Zn Fe
95.34 89.23 84.40 82.37 84.82 68.72
200 94.52 94.23 95.29 92.62 95.82 69.62
300 97.53 94.92 95.58 93.81 95.94 69.81
3-2
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3.2.2.7 ZLT

10g ZLT
1 10 8h, pH 1 4
3.2.28 ZLT
10g
3-3
3-3 ZLT *g/T
Au(ug/ml)  Ag(pg/ml) Cu Fe Zn Pb
(%) 50.35* 343.9* 243 3843 2.86 1.4
(g.L™h 0.49 2.56 232 16.38 274 1.33
% 97.83 96.54 95,58 42.62 95.94 95.02
ZLT
3.2.3
ZLT
6
16.38 g/L
0.49ug/ml
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ZLT

3.2.4

3.3

ZLT

LT

pH

LT

2005
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Fe Cu Zn

P507

Fe

Cu Zn

v

Cu

Zn

L D401

Cu

v

Zn

i 1m0|/|H2804

Cu

3-6

38

Au Ag Pb

ZLT

Au Ag Pb
C410
Au Ag Pb
i [ s
Au Ag Pb SO,




ZLT

4.1

320

41.1
20

1:6

Fe

6h
Cu Zn Fe
Cu Zn

ZLT

10g

1:6

200

1:6

Fe

2005
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100

R A——4
954
=
90
—a—Cu
851 —e—Fe
804 —&—7n
754
704
654 —
* '\. -
604
554 M
T T T T T
1/4 1/6 1/8 1/10 1/12

4.1.2
20

100
95
90
85
80
75
70
65
60
55
50
45
40
35
30

1:6 10g

1 A7:/_‘£=
4 —=—Cu
b —e—Fe
1 /_\ —h— 7|
.\

] —
: .

T T T T T

2 4 8 10

(min)

4-2

4-2 Cu Zn

Fe
41.3

Fe

200
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20 1:6 6h 109 200

100

804
e
60 —a—Cu
40 Zn
0 '\/l/\a
1 2 3 2 5
(PH)
4-3  pH
4-3 pH
pH 2 pH
pH 3
pH 3
pH 1-2
4.1.4
1:6 6h pH=2 10g 200
50 90
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100

804

—a—Cu
604 —e—Fe
—A—7n

40

204

T T T T
20 40 60 80 100

4-4

4.15
20 1:6 6h pH=2 10g
4-1
Cu % Fe % Zn %
94.40 68.72 94.82
200 97.82 69.62 98.29
300 98.02 69.81 98.54
4-1
4.2
10g
16 6h pH=2
200
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10g 3-3
4-2 *ug/mi

Cu Fe Zn Pb Au(g/T) Ag(g/T)
(%) 2.43 38.34 2.86 1.4 50.35 343.9
(g.L™h) 3.98 24.67 4.67 0.0083 0.01* 0.008*
%) 0.07 39.22 0.1 2.175 8.38 57.23
% 97.82 38.62 98.29 0.35 0.0012 0.0014

4-2

Fe
4.3
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BLE WAL ITTENDE

WG N B Bk, KB B R AR P i —=Fh 200, K
SRS K ST SE T 7 RN (15 TN 2 AT E R /L P < e e = LDV S G DI 5 U
RN KR AR B0 B R N e, AR MEFR B E PR 1Tk, Tk
M ik, IR Feen Bek, Mol #r. (BB Bt KM
AL R B S A BEAREEO AN sy, TS R AR s, B B A
e DAL A 2B R — Tl ) B AR S RE 7 B 58 K 5, BARBRIN 70 B T 1R AL
%2, (HBEW BRI TR LT o ik, JRATT ST 3 S 1) 7 VR A vt
e, AR B IRENS WA, BUSE TR T B A, ARGEIXAN B, AT
R T AL FERA Y = AR, I . SRS AR
Uieih, HFTRoERB S pH=3, FEMMAIEIE T, AR, %I Y
LLAMGE Wi 2 SRR R S, LT KA B S:, R K AL
BURZEG, M T A B R ALK, BORAET AT LR R 2R B, 1%
TR R, A, Ao Rl i R, SRR BrBe, &
WA BRI B TS RS, S A T RRR B, 2 DU i A 0 1
%, fiiE 7 DA0L, JRoeime o B A s, AR ANR .

5.1 ZIER
5.1.1 YTEE Rk

AL R R BARBCRAR LT, BRI AR N AE, 2l KESEIATT, Al
AW T — P TR B TT 2, BRI R Al 2 7Kk A s e, 30 o 42 i
JER pH B2 AR IT0E 70 5 ok
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5.1.1.1 VTIEERBEE & M4L%
RISt B 100m] 32 HR, A8 KA N ISR [RELRE , Biive i g
B JE R R % S B S R

5.1.1.2 PLUEVERR SR pH (E 5 AF 555

WIS B 100ml BB, PATANIE Y pH A, KeTiE e R
RIS R T,

RS R S®E p (B) IgeL', Blh21.32gL", #43.98g-L",
Bl a.67g-L"

%52 DUTETR Rk pHA 45 1F 52 56 p (B) Ig-L"
pH Fe” Cu” 7n”'
1 18.78 3.98 4.67
15 12.36 3.98 4.67
2 7.86 3.98 4.67
2.5 3.42 3.98 4.67
3 1.26 3.98 4.67
3.5 1.08 3.98 4.67

M ERFTLUE S, B8 pH BRI, BAes il b i & s AW RN,
HEER) 2 B L AR AR AR, BT ABAT I m] LU 1 pH R S Ik 5
) 538
5.1. 1.3 VTIEERRRLR A & AMFLH
RIS B 100m] 2 IV, 7R 7K B8 A N AR B0 AN R K pH fE A 21 3,
T 8 B W e R P 5 I A

BB e SE p (B) gL', B4 21.32g-L", #143.98g+L",
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Bl a.67g-L"

#* 53 UUTE VA SR et o 4 e p (B) /g-L'
R C pH Fe” Cu” Zn*
60 3 4.8 3.98 4. 67
70 3 3.2 3.98 4. 67
80 3 1.8 3.98 4. 67
90 3 0. 94 3.98 4. 67
=R 3 5.5 3.98 4.67

M ELRIRATAT LLR 2], BEAL A pH RERIHE N, 2k 00 7K A A R i i
Ko BRI BB b, i [ I R AN ) LT AN S, TR B
VHERIE A B K T . 24 PHAIES 3, T2 90 BES, BRAIZKA#
Ko MAREEI & LA . w] LA ] A R g 5 ) 7kt ] LA Bk B
Lo PTUARSCIR XM T ZETERE, W1, HMseE.

5.1.2 P507 ZEHUERR R

HI T TR SRS [ R FILAL B 1 25 1 4 PEIR A, BRI R s A T 2
PE, B R R S AN AR TIE AN I Rk L2 DM TS
JHRG R SE S, BRI BRARI, BTSRRI P507 AL Rk .

P507 i) WG BIALHGR, AN K2 HE R R A RN, I TAEANE pH R
EJENIAICRAR, IR pH SELE 8 2 8] (170 2
51.1.1 &ML

SIS TORNAIR S - AR BARRE . ZEIUN R) L AEHUR LA DR 3
XFERII AR A5, S0 45 2R WK 2-7,
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5.1.1.1.1 B pH X ZEE 1) 0

R4 P507 AEH 4y 85 1) R (L3 %8 2.1.1.2), R pH J& 5 25 1) B A
=, PULE M T pH &SRR .

BWES TR S®E p (B) Ig-L', Bo3.26g-L", Hih3.67g-L", £
y3.96g ¢+ L

BRE pH 4> B OGHE, 78 O/A=1/1, &% 10min, BRI 33.3%,
SACEE T3%4AT T, TR T pH MERE, BHATAERORE . &5 R I 4-1.

1004 —————a N

904

—
32: / ./_/—.
N o _/

60
50
40

—=—Fe
—e—27n
304 —4— Cu|

204
10

T T T T T
0.5 1.0 15 2.0 25
pH

B 5-1 BRA pH X AU 1 520

P 5-1 ] DLBHE pH R8I0, Ak (AR ORI 84, 24 pH=1 i,
W Bk PEAHE Y BSRAE. Y pH EHIXF] 2.5 I, Fe(IN) KA T KAk, BHEH
IPUsE, BreliEHRRE pH=1.
5.1.1.1.2 ZEHGRIR BE ) F¢

F TR A ARET A AR LA A3 B BOR AL, i AR I8 R F A i
VEFRER . 76 OIA=1/1, KHE pH=1, ¥&¥ 10min, ZLEE 73%5AF T, &
PEA [ IR AL IR B AT RE ORI B EG  IRI0 45 R L 4-2.
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a5 —a—Cu

3 EA Q)

L L L L L
20 25 30 35 40 45 50

2 ER oW B

5] 5-2 IR Rk ¢

M 5-2 WA, BHAEAIBGRREE K, 20 ie bo bl 2 A7 MU i 1K,
R E M PN G &S S (R I SN ESR IR 1S N
WAL ZE, AP AHI RS, AR T 2RO AR AT, BT LA S50 308 7 A U
W EA 33 3%.

5.1.1.1.3 B IR K

M ARG RE TFAW AR T, AR pHFEAR, Bt L 250 in i - AT
GRS e B7KAH P R H A BB S8 AR U Y, R HERPRNRIREE, o8 Rk A
AL . ASCIEPENAOHEO/IA=L/1, kHipH=1, #&% 10min, AWK )E
A 33.3%4 M FHHMTIEAL, RIS R I 4-3.

100 /
90 |
80 |- /
70 | /
% 60 |- /
3 SO / /
= L
30 —=—Fe
20 / —.m—ér:l
10 /
% 10 20 30 40 50 80 70 80
2ALEE (%)
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] 5-3 FAYE X A5 BRI 52 )

HIE 5-3 rlF, RAGEERGE, FHCRBGE, ARUBSEA. (HEAG R
s RBEREC, ATHUAH & IRVED, HTHTIEY, JERE Ak R T g .
AL T3% 4 .
5.1.1.1.4 ZEHUA (B 0 ZE R IR 0

7 O/IA=1/1, ZEHGAKEE 30%, BAGRE 73%, RHK pH=1 &4 T, EH
ANTA] A I TRDREAT IR0, 45 1 LK 4-4.

/sA__’A
95 R
9| 7
85|
sof
~ 75k
<
.
¥ el ~ /
= 60 U °
#w 2F e J—
ssf ___——
50 - —=—Fe
—— 7N
sk ——cu
a0l
a5 ¥ A A A A A A A
2 4 6 8 10 12 14 16
I 18] (min)

[ 5-4 ZEHT IS [) %) A5 HL A 1K) 5

H1 ] 5-4 FT AN, Psor A HUAy 2 B B O R IK 2 ) 2 PR, AP 4
JE 3R, YRR AR 10 208, AKAHRAT HURISEASTE S0P #, 4ke:
WEINAEIUSR], ZEBCR IR I+ 2208, i By B R EUL T AR . i U R
FEULIF ] Ay 10 430, ) SRAFAR A IR AL R
5.1.1.1.5 M L XS AL AU FR B F e

MBS A BEI0AT, MRPEZEIBCR E LA R BCARX: E=D/(D+1/R) X
100%R K, D 7E—Et 8 FORFEAL, HE koK. BT LUAHLEGEOR, #EH
ISR . TEREBGRIREE 30%, BALFE 73%, BRE pH=1 &Mk T, %4
AN HHE AT, RS 25 WK 4-5,
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ook /
O &

75|
= 70F .____————-“'__—_—*

—a— Fe
—e—Zn
40 —a—Cu
35
30

" " " " " " " " " "
0.2 04 06 08 10 12 14 16 18 20 22

K=o

K] 5-5 A LA HCR [ 5% i
P 5-5 w40, AHELEROCAC U AT, HEEA AR ER RS54
GrA, EFEAH LA O/A=1/1,
5.1.1.1.6 FZZAERRK S F

I 10mIENE, TEBAEREEN MBS 4. O/A=1/1, AEUUGIMKE 30%, ‘it
FE 73%, BhgpH=1 T, #HL 10min, BHEA& TESE p (B) gL', BN
3.26g < L', Hiky3.67gL", ¥ N3.96gL"

HIUREEERY| T £ 5-1

*5-1 FRRAS IS
LEITLR Fe* Ccu® zZn**
JE R (g/L) 3.26 3.67 3.96
AARW(Q/L) 0.064 1.59 1.48
AHE (%) 98.01 56.57 62.48

i FRER], P507 BARCE I B m Tale:, X208 HE . 78R
BIE B recu=38.18, B re/zn=29.72. 4 HIP507 43 B2k, 2@ T 22414y,
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WEEE T HERAL Gy, AR 45 R B BUR D & A7 KER 4> B 2 4y, BT
DEIAEREA S o TIAMH T AN RN il — e Vs B L, BEAGR
1Al AL 5), AT A FIFE MR A 43 P R e ok, [ i 478
2R IR N
5.1.1.1.7 REELMRLE:

ATTIEFIHLSO N [ BERR,  WFIL T BRI, AH LRI S i ) 450 e
51 (1 5

HoSOL MK FE s M PEICU Znii%, (HERRIKR L &, JEARHE S,
SRR PH R, T OB IMVEIR IR B, 48350 LA 0. 1 mol/LH2S0y,
HH

SAREE UL, DRSRBCRE LS. FHECAE 2/1, 3/1, 471 1 5/1 I, A
Ve A0, ARPRIBARRUR, JEANERBAHNG, SEE)EIRE. pH K,
WA, R VERAR LB, DR A S0 FRAR L A 511,

RGeS 6min B, AKAHRIGHUAHEEAIA 2P 4, A SOBEmT T
BN, RVEFRMINTENS, 2SL503E R YER TR 10min.

LA RUEAAES25 A - LL 0. 1 mol/LH,SO A VERR, AEE 5/1, [yt 10min,
5 AT LK BRI IR, A1 S BE A A 52.84%, FEIN R UEH K 48.78%
5.1.1.1.8 BRI LKA L

AT HCI A REEIR, WFIC T ARG, AR LU s A5 I T 6o i A5 2k
(RIS o SAR TR B W S A RN 2, (iR BE ¥ HCL S, ik
G BRI, BT AN B BRI S R N R AR, Sk 6
mol/LHCI 4 H.

F T SR H IR AU AL 50 AU o3 85 ke, S8 31 s AR 10 H 1
T S A AR B OFA B R AR I A B 2tk H 1 o 283080 0 52 AH LU TE 571 1,
REEFR N, P AAIRIG LA LRy 5/1.
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AN E) 2 10min 1, AR S RN UL B AP, 250
e H S AN )24 10min.
S RAELAS A . LA 6 mol/LHCI g A, AfEL 5/1. A% 10min,
5T LUK BRI I SRR, BRI A AT IA 82.46%
5.1.1.1.9 P507 ZBUE Rk KR T 241
I PSO7—Hi i A4 R AL 43 25 4k BB IA B R A7 AR IUSCR, HoetE L2444
A
DA AR IAT HH B A AR A A WL 5-2:
* 5-4 IR AR IR AT

AW 2% FHBieH ACHUIR H] min O/A i E )

33.3 73 1 10 131 98.01

(1) AF pH=1 I, ZEBUGKEE N 33.3%, 2ALJE N 73%, HIEL O/W 2k
1o 1, A 10min 20K Z RITATIA B P-4, 18] I SRAFE A7 IO 2 70 B RUR

(2) LA 0.01 mol/LH,SO44 [k, AHLLO/WH 5: 1 I, [k 10min
50T AT IS B LA T A SBE TR, IA BB IR BOR, kb e 4
Ko

(3)  1EH 6.0mo/LINHCIA e #5, FEAHEL A B/1 I, %< 10min,
A LI HUA R I Fe™ AT OR, IR BIMRLFI R AR, AL F] 86.54%

5.2 1% i B I B0 2 A e
5.2.1 IR R IRE

WA TR ERKEEST, FHET R TR S ETE, SERE, N
FIR NG 23 Bk A B, BT LATRAT T Se AT T 0 e g 1) S5
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A R 14 LR B I 43 500 A T R OK 2 A P I BH S R 001%7 . 001%7
(60~100 H). FIEEARIMAE DA01. D412, D418. KFRASLI 7L, #]
AR 56 PR 28 1 FL AR IR v 4 B DA SR BT 00, TR R IR R T
b e v 3 1 U S Q6 e S N R I TR 1= o i s

S MFREC LA IR 2 38, JE A 50.00mL [ENE, F HCI(L+1) %
PH=1.00,{r:1 J)fi bE4s b3ikE 6~8 /NN, BT fEildE, 20l 5.00mL,
FHR 7 1R

RRES TR p (B) gL', #ih3g-L’, #hsg-L’

S &5 R LR 5-3:

%55 Il PR e

KA 001*7  001*7ep-1001 D401 D412 D418
Zn I P 2%  98.86 98.76 0.48 76.94 76.84
Cu WP %%  99.51 99.10 98.19 86.97 86.28

M1 AT LAE 2, DAL A4 i X 4] 25 1A AR e FX MR B 32, AL 9 2 1 PR B
PR A, AREX — TG, SAPEIRIE AL, e TR TR A= I RAL
IO R WG FE — A MR D40, T IRATEZFST DA0L B IR X4
BRI AR R R

5.2.2 BRI Bt SE o
TR SEEAIEST T DA01 B TR A B A5 W B 25 s R B Bf 1), TR S i
A 22 140 S LA R S I TR R A P AR feg Mo P 1) %o 8 3t 2 P 5 10 o

5.2.2.1 B AR IR SR A&
BRBRE: o (Cu™) = 0.183 g/L, p (Zn") = 0.204g/L, #&% 8h.
R4 pH=3, =i, B 10ml, 0.1g BHiE, MMELH,
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M2 WP B IR, AR I AR s B R 224, R o
TSP

Q=_(C=C) *V
W

A, Q: WP E; Co: WRPRAT AR B FIREE; C: PR E W 48 B 1k
BEs We BRI TE, Ve WA
D401 B HEXTCU™ s Zn™ IR AR B, JL&E R LT &

% 5-6 D401 BHE R IRICU™ . Zn® WP 25 & C(B) /mmol « mL*
P R Cu” Zn”
D401 0.87 0.032

MEHTTLLE B, EARRIDHIE T, DA0T g RFCu™ (kWi B B 0] B K T
Zn”, FOERCU” A IR B IR . o R AL 27. 27,
5.2.2.2 1% IR B ik 1)

W& 1gM G, 20mlZ i, Hrhcu™ 0.183 g/L ; Zn”
0.204g/L, PH=3, WK FHANIR] ]

A
2 4 6 8 10 12 14 16 18 20 22
i 1] (min)

5-6 I T Xk Wi B 3 f 2 i
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M BTV, FEARME IR, Cu™y Zn® Wt CLEASR 2 P47,
XU, DAOL XS IRICu™ . Zn™ W B BATECIRIN S ) 2 e o RN AT 1
AL F, DAOL AR JIE ] 4 A Rz Bt 5 Y A B oy T, iy L e 4 T 1) g 34
Ko, W PR AN, A S FE R TR T ATRAT T AR BB Il 43
BAEE
5.2.2.3 pH EKIFMH

W& 1gM G, 20ml2 i, Hrhcu™ 0.183 g/L ;  Zn”
0.204g/L, WPt 30min, 5 I pH

9BE

NF

85F

80 F

1633 —l—C
~ T0F
& 65

B 5-7  pH XU 2R 15

M B FRATTAT A, R ot AR I 1 5 i I AR AR K, (IR B 475 8K
b pH (B IFI3G AN Z2 125 0, >4 pH E36 K3 3 Il R ASE B4, BT LA
A LR AL WY pH B R 3. T FLAR (0 B SR KT8, 88 pH {E 1Y
KA, #IRE G eA 5 5 F
5.2.2.4 i
5.2.2.4.1 AN[RIVR BE HTH,S 0. O A28 Ji 28

R4 1eW s, 20ml i, Hscd” 0.183 g/L ;  Zn”
0.204g/L, WM 30min, pH=3, HAIEIKEERIGRR 50ml, f#Hi 30 min, FL
gE Rl 5-8:
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6 R R R R R R
50.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6
H,S0,#& i (moL/L)

5-8 it IR JEE K A it 26 114 5 il

M BRI LU 3, B R S (R, 0 T (10 ik 10t 5 s AN B 18
MR BRI LG K E] 1mol/l B, AR EEAIA BISF4,  F 1.5mol/l I, R4
i o, H IR IR B R S BB A, T ATEIX LA T34 Imol/l 1Y) R
PRATE A i J5E 12 o
5.2.2.4.2 fi# it i i)

W& 1eM G, 20ml2 i, Hrhcu™ 0.183 g/L ;  Zn”
0.204g/L, Wi} 30min, pH=3, H Imol/1f%M: 50ml, fEMiASE K], H.4k
FnlE 5-9:

..............
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
iy 1A (min)

] 5-9  HF TR] X A JI56 4 11 5 Wil
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B FATATCAE R, Bl I R0, e I R O T G, 2
)X 3] 10min 1, CIEARMNE ok T, HMRMR &k 96.72%, [l I (]
FIBE N, MR oA sy, BT DAASIR 56K At Hod isJ 7] 52 >4 30min.

5.2.3 BALL

FAIR K L BEFE DAOL MR IR, AR B 581 T 2 S HOL BT
A EAERK, WAL 0. 8 Ml e BAE N ATHAE, MRS, H
IKVER A, XFEt AR T NIRRT, B A RS

AT IF BT AS IR IR A SRR PH ELREAT SE5G, RAIFF0IK L6 R 506
HEER B R IR, PR R EAE A B A, DSV A . [l R
AETEAT T B0 bR 2560

AT A BT AN IR A SRR pH EEAT S8, R dm AR ¥ B4 47
BOAAT, MR, DASEHAR B R 20 55

5.2.3.1 Wi &4t
WA 100m1 g, Hrpcd™ 0.183 g/L; Zn® 0.204g/L, pH
=3, FE 16em, ANEGREOSI SRR, Hgh RanE 5-10:

100

— ——
ol — ——
8o
il CU

_ o} =
< 60
= sof
= aof

30f

20F

10}

ol T~

2 8 10

4 6
Vit (mL/min)

4 5-10  JEIdENS R By A< (1) 5
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M B R BRATRT LR WL, BT R, HRE AR B 2 AT 50N
AL, R RN, X AT BRI T, SR, R AR R A g
2R ST o o e A I TR e R 4 B Rl e R i AN )
Zetfle P AAS IR E R FE A 4 ml/min.

M B R BRATRT LR WL, BT R, HRE AR B 2 AN T 50N
AL R, IR RN, R TR, ORLBRE AR AT r A B D R
v = gatak A T METRVER el ST A 3 B W e o i 2 NP DB S
LRI 4ml/min.

5.2.3.2 FEE &M

ML 100mliR i, Hihcu™ 0.183g/L; Zn” 0.204g/L, pH
=3, WHN 4 ml/min, ANFAEESIE R, gk R 5-11:

W NEIRT LR S, B AL S G S, IR A AT I, 2o s kg 3
20cm I FEACIL BV . BT LAARES 1 B dm AR AT i 2 20cm.

100

90

80 F —a— Cu
—e—7n

70k

60 |

50 |

40

B < (%)

= 30}
20F
10}
0 s A -
10 15 20 25 30
HE (em)
5-11 A i A W B 23R 1) 52 Wi
5.2.3.3 N[F pH 1M

WA 100m1E %, Hcd™ 0.183 g/L : Zn™ 0.204g/L, Wi
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WA 4 ml/min, #£75 20cm , 32 HVRAS (R pHAEL G IR B 26 1 52 ) 48 9 4 P
h-12:
R 100m] B2 HIE, WIEN 4 ml/min, A5 20cm,

88 3 /-———-—--

3
80k
4 =2
65F w n

B 2 ()

3
ww
ou

&1 5-12  pH X B3 1) 52
M EETTLUE B, BEAE pH (3G K, W2 AT R3S K, {H> pH ) 3
I, IR AR AL BPAET,  T DAASR S P et B AT pH fEh 3.
5.2.3.4 JBLPRHE -
RIS 100mlR I, e 0.183 g/L ; Zn™  0.204g/L, ¥t
A 4ml/min, ¥ 20em ,  pH=3, F§LAAEIA B FIBER AT IR, Whptik
JEE 4m1 /min, AN[RIR FE FRVBRE R R 2R M 2 1) s e 4 ] 413

100 |-

3 L
95
g ool Zn
85
80 |
75 F
70
65

00 02 04 06 08 10 12 14 16
H,S0,#¢ J& (moL./L)

5-13  fit MR VA JSE R A i 4 (14 5 Wi
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M EERTCUE R, Bl R I, e 10 A AR AN BB () 384
IR ERIR LIS B 1mol/l I, i i e AR B4, BT AR 1 B d R A i
PR IR 5 2 1mol/l.

5.2.4 DAOL % i 126 45 1 % S 40 PR B £ 2 A«

WIS R — R FNEARI, AR LS DAL0 A% AR IR e CE W B o A S b
E YU

(1) D401 4 HEXS4 I BEVE R B AF 0P BE IR B = AR/, LA
W, X BRI UE SE T, IR A B AR Ak B, FAT T U
> LA s s N R TN TB 7N K 22

(2)  E ARG, AT LI FIDA0L B e 13 21 b5 AR R
R BB A s 1 IR PR 10mI¥R R Cu™ 0. 183 g/L ;
Zn’ 0.204g/LE W 30min, WRMF ATk 98. 78 %, FRHIMLIT AN 0.53%,
IXFERE T LA B 2 B TR . eI A R . BRIRIK SIS ] 1mol /1, fi#
it 30mingh m LA I AR (1 8 it A8

(3)  FAIRK K B EDA01 W Re v, EARAG 31 58 3 (1 L 2 S 40k
LT A A EAAES, BF 100mIWE RHCu™  0.183 g/L ;  Zn" 0.204g/LE
R A E RS KR 20em, W 4ml/min, pHIEA 3 I, 4 (1K
BRIk 96.56 %, B ME Rk E] 0.18%, 4r B BURBLT . e _EAT AR
ZAF g BRIRIKIE A mol/1, WA 4 ml/minBI ], 4 R 35 51 96 % LA
b RIBCRAR LS

(4) LA RIXSES RO A B oy B PRt T R AP I

5.3 /J\éé[::
AT FEMA TR LB T2 0L LR e Bl P A B i o 2 . ASK
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K MR B BR et TSR %, B PSO7 AXIMUGARREL, XA kER
Yerid, EARBGAOHRS B35, 17 HLAR SO N HE,  AEACHER R, 4
PR POE L, Gk, HILZmBRESS, PrABAII st 15 — 485
Koy, SATEREREk, XMOINEBON R 54T, Wk A 5 S KT
s, RATIRBERT pH R K IR UTUE 70 B R oK, BEAS SR R ] SR AT
HAEMHEE, Akl ik,

XTI 1, AFCR AR A G DA0L X 1R I R IR Ff X —
Fr il CRAEE N BITR, PR SRR ARSI, SR IR N 1 etk L2
FAF
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6.1 ZLT

4-3
ZLT ZLT
NaCl 25% 1:10
ZLT 20kg/t 8h pH=1—4
6-1 ZLT *g/L
Au Ag Pb(%)
(9/T) 50.35 343.9 1.4
(ng/ml)) 0.49 2.56 1.33*
% 97.83 96.54 95.02
6.2 C410
6.2.1 C410
C410 250ml 100ml
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20ml 1h,

6-2 C410 (9/L)
)
Au(pg/ml) 4.93 0.07 4.86 98.58
Ag(ug/ml)  24.43 0.05 24.38 99.80
Pb 1.33 1.3292 0.0008 0.060
Cu 0.42 0.4198 0.0002 0.048
Zn 0.48 0.4798 0.0002 0.042
C410
100%

Bawrm 1.61*10° Bum 8.09*10°
6.2.2

6.2.2.1
z10ml +5ml +35ml
30min, 3% 20min Au 6.6501g/T Ag 14.3089
g/T Pb 1.33g/L,

110

100 I

e { ]
90 S

80
70]
o

60

50

40 I
. —e—Ag
.

30 Pb
204
10

= T T T T +
0.0 0.2 0.4 0.6 0.8 1.0

6-1
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09 ¢ 100%
6.2.2.2
10ml +5ml +35ml 19
, 3% 20min Au 6.65019/T
Pb 1.33¢/L,
100 /:
90
o] ./'/
70+ l/_‘o
col S
“ 50 '/
40 ° —m— AUl
2] I
20
10
A T A S A R R A A A
m(min)
6-2
C410
30min
6.2.2.3
10ml +5ml +35ml 19
, 3% 20min Au 6.65019/T
Pb 1.33g/L,

Ag 14.3089 g/T,

Ag 14.3089 g/T,
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100

'-\
. :7-/ s
{ ]
80 =%
60
N —u—Au
—e—Ag
a0 Pb
20
0 : :
0 20 40 80 100
6-3
70
50
6.2.2.4
10ml + 19
20min
100 N
= =
80
60
<
—n—Au
—e— Ag
404 Pb
20
0 T T T T T
5% 10% 15% 20% 25%
HNO3
6-4

30min, 3%

Au 6.6501g/T  Ag 14.3089 g/T, Pb 1.33g/L
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20%

C410
6.2.3
6.2.3.1
10ml +5ml +35ml 19 30min,
20min Au 6.65019/T Ag 14.3089 g/T
100 |- ]
“r -
80
Sof
60 -
50.-
40: H
30. A 1 A 1 A 1 A 1 A 1 A 1 A 1 A 1 A
00 05 10 15 20 25 30 35 40 45
)
6-5
3% 3%
6.2.3.2
10ml +5ml +35ml 19 30min,
3% Au 6.65019/T Ag 14.3089 g/T
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Au

I 1
i
%0 ——Ag
;\;\85.- /
~eof
sl /
ol —
65 -
60 | _-/
55. L " L " L L L " L
4 6 8 10 12
(min)
6-6
10min 10min
6.2.4
C410
5.3mm,
PH
6.2.4.1
100ml +5ml +35ml
6.65019/T Ag 14.3089 ¢/T 12cm
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40: —n—Au|
351 —*—Ag
304 Pb)|

t t t t t
2 4 6 8 10

( ml/min)

6-7

4ml/min
6.2.4.2

100ml +5ml +35ml
6.6501g/T Ag 14.3089 ¢/T 4ml/min

3

—a— AU
—e— Ag
Pb|

REHREEHE

(cm)

6-8
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12cm

6.2.4.3
6.2.4.3.1
100ml +5ml +35ml Au
6.65019/T Ag 14.3089 g/T 4ml/min 12 cm 50ml
4ml/min
100 A-v-
95 —— AU
1 2 3 (%) 4 5
6-9
3%
3%
6.2.4.3.2
100ml +5ml +35ml Au
6.65019/T Ag 14.3089 g/T 4ml/min 12 cm 50ml

3%
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100 ’w —a—Au
995 | * ——Ag
N
R C/min) ?
6-10
4Aml/min
6.3 C410
C410
1 C410
2 C410
19 20ml 10ml
Au 6.6501g/T Ag 14.3089 g/T 30min
Au 99.15% Ag 98.46%
3 10min Au
98.78% Ag 97.64%
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3 C410

100ml Au 6.6501g/T Ag 14.3089 g/T
12cm 4ml/min 5ml
92.34 88.34
3 4 ml/min
99.32 99.68
4
6.4
6.5
C410
ZLT
90%
C410
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Abstract

The mineral resources are precious wealth that humanbeing rely on
existence, hence the importance of it in the national economy goes without
saying.Among all natural resources which are necessary for humanbeing, the
mineral resources occupy 70% or so.However, most people don't know much of
the unreproducibility and the limitation and the nature that assure supply which
can't fill of mineral resources .With continuous development of the natinonal
economy,the different degree of crisis also emerged in the mineral resources of
our country.

The characteristics of mineral resources in our country is that we have
more lean mines,more compound mines and more mines that are difficult to
choose and geographically their distribution is very unbalanced.Therefore,it is
very significant for us to practice the resources and environmental protection and
synthetically develop and utilize our mineral resources.On the basis of this
tenet, This thesis adopts wet method metallurgy means to complete the separation
of multi-metal chemical element of difficultly chose metallurgy mines and
increases the utilization of the resources and increases the economic performance
that mineral industry develop and makes the good environment benifit. The most
important thing is that it provides stable technique support for the continuable
devolopment of our mineral industry.

This thesis mainly introduses the separation of multi- metal chemical
elements in the unmanagable gold mines .In the separation of multi-metal
experiments, we divide three individual departments experiment at the same time,

The resin separation system; The extraction separation system;  The
chemistry method deposition separation system.

At first we adopt the pretreatment technics of low temperature chlorination
to convert gold, silver and colour of metals into the chloride at the same time: the
chloride of copper, iron and zinc can dissolve easily in water, while leaden
chloride in gold and silver don't dissolve in water and can't be lixiviated,so we
use the water to lixiviate a large amount of copper ,iron and zinc; gold ,silver
and lead will stay in the steep. By finishing this process we could realize the
separation between precious metals and base metals and make full preparations
for the later separation.

The existence of a mass of Fe interfere the whole process of the
separation ,so we have to separate the Fe out of the lixivium.This thesis will
adopts two separation methods: one is the P507 extraction method, the other is the
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chemistry depositing method.The P507 extraction method is that we utilize the
principle that Fe has different equilibrium pH than other metals cation's to extract
and separate the Fe.While the chemistry depositing method means we can use the
nature that Fe can dissovle in water easily to deposit and separete the Fe out of
the steep by controlling the temperature and value of pH.Then we can prove that
D401 resin has stronger selective adsorption to copper than to zinc by a seious of
experiments.Then we can adopt this speciality of D401 resin to separate the
copper from the zinc and find out the best absorption condition .Consequently
we can offer useful parameters for industrialzation.

Besides gold ,silver and lead, there is still a little iron,copper and zinc which
don't leach out of the steep.We'll choose a new lixiviating gold technics ,ZLT
innoxious lixiviating gold technics. The ZLT which is called things load
chorine iron is a kind of organism chloride that have active chlorin atoms which
can function oxidation performance consumingly. ZLT can oxidize and dissovle
the monomer of gold and silver into dissolvable chorine complex iron, then we
take NACL as leaching impregnant to lixiviate all the metalic ions out of the
leftover.By the experiments we can see the ixiviation rate of gold can be up to
96.16 .After all metal ions lixiviate,we will separate them step by step.We find
out a kind of resin, C410 resin, this is a kind of strong-alkaline anion exchange
resin which contains nitrogen .In the acid medium it can absorb gold and silver
selectively very well and can be easily extrict and reprouduced. According to the
experiment results, under the existence of a mass of  iron, copper, zinc and lead
etc, it can separate enrichment gold and silver with a high selectivity, while it
hardly adsorbs other metals:then we can separete gold and silver from the other
metals.The recovery rate of gold is up to 99.32%; the recovery rate of silver is
up to 99.68%.After separating gold and silver, we will add some watery vitriol
into the remaining liquid, for the sulphate of lead doesn't dissovle in water while
the sulphate of other metals dissovle in water,hence lead can be diposited and
come out.

Above is the technics courses of the whole separation experiments.The
whole separation process can be operated very simply and we can get better
separation result than usual, so we can expect this new method a more practical
future .

Key Phrases: unwieldiness gold mines multi-metal element
separation extraction selective absorption chemistry
disposition
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