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Abstract

The roughing process of silver in copper anode slime of a smelter is ammonia leaching silver hy-
drazine hydrate reduction method. After hydrazine hydrate reduction, solid-liquid separation is
needed to obtain coarse silver powder containing about 98% silver. At present, the mainstream
solid-liquid separation methods are centrifuge drying and plate and frame filter press filtration,
but no matter which way is used, it will inevitably produce the phenomenon of ammonia emission.
This paper discusses how to replace the traditional filtering method with the filter washing dryer
(originally widely used in the pharmaceutical industry) to solve the problem of ammonia gas dis-
persion.
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Z)EEN 10%~20%. HAT, WAk CEBorsiemcE. Ry M. 0B ECE RG . fi)r3E2E
RS 170 AR P4 B e AR 4 51 < 10 L 2 R B N KB MR 2] He iR i R ) 5 B 4 FH A
Ve 2 e bRt SRR 70 A, WAk, REEAR A, AR K& IHE JF AT B AR R TR & 78
T REVERRD TR [ V7 18 i AT 5 AR 98% 2 A HRURLAR A o RELARUN 22 b R 2% I e i AR B A, R B Al
LA 5 75 30 R 99.99% 25 A4 1) ALt HREE o

ASCCIEHR ot 218 ], SO JE e TRRHLAE R AR B £ 8 V0 125 6 SR AT Wk Tk e
YRS B EROBY B [ W0 B S AR AR AR R AN CAR S . W B B T B L, 1 DRSS

RO IE, A RR AR, RAEAEEES; RAE S IR g, PR, HIRIEA
BARIAE S . iR m A RCR, WA/ E, KA Al e FTARCHE [ i LA AR IR 24T [ 70 8
EARHE R JEHLAE g i R th A & R BRI S b, A vl o 5 AR DR LB P, AR T UE LS L B il
PHURE T g o A i HH =S s, BRI TR S

KB ENLAEAT BB  SAFAE LI AN E . He—, IRIEd R b & e iR R, 33
A b WAL — B A 2 P U UK vy, @ AR BT RO, T ATCikdt AT .
PO SN SR B VR KPR E Y 1 my SR IENLAIRERE KPR E Y 7.5 m, [ RELARKD S5 7K R 2R A E
FEAN T AR A F U B B S 14 2 I e AL R o R DRI M, AR S 28 55 I B ML T 1 FE L 5™
H, TEEN WA BT IRVENE Y, IR T TS 358 .

MR, BAT WA IAGE ORI IS H 23 i, RIS R DEH LV 0 [ 0 B e & IRAF R 1 2
e, R R PR BB T2, B ACRHE IS JE LV DR AR SRR (R IR B e o B2 PR 2547 ML 245287
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2. TZRE
FURAM R B A S TR 2 TR S 4R 1 R RS E 1) Ag (NHL, ), 45 B 1T HE N A VK
AgCl+2NH; = Ag(NH,), +CI”

ik

OMARTE R N T, EIRE N 8%~10%, 1% Ag < 30 g/L HisE BokHE, Hidk 4 h, BARNERBUA
20 m’ (IR BB AT RISERUS, BEATRER B, ARVE A HGE R T R R .
SR KE BRI E)IE S, 1335 6L 98% LA LI 44 -
4Ag(NH;), +N,H, +40H™ =4Ag+N, +8NH, +4H,0 [2]
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Figure 1. The flow chart of the production process of coarse silver powder in a smelter
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1) HER ERERE 4T, Wi HAb 2y, SR R RS & T IE P TR LR s — IR R Stk
A (LI 2), GRS T, AU RS AR B I BIBe gL, BRI 10 kg.
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Figure 2. Filter washer dryer
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Table 1. Filtration and washing test data of coarse silver powder A

= 1. HIRHIEME A SRR ISR
Ag Cu Te Bi Pb Sb aK A
HHERA R (%)
98.12  0.0034  0.01 0.14 0.02  0.0022 29.62 23868
B — IR YR IE M (mg/L) 0.04 2.56 0 0 0 0.43 454432
ey VIR (mg/L) 0.12 0.05 0.01 0 0 0.11 655.11
FREAL = wobisiemimgl) 023 0 0 0 0 0.21 88.2
ZERMETIEDH(%) 97.93  0.021  0.024 0.04 0.022  0.003 2346
B — IR PR IE M (mg/L) 0.11 0.05 0 0 0 0.5 5008.9
ey R KRR ISR (mg/L) 0.12 0.05 0 0 0 0.31 788.25
FUFEA2 = vkiiilimg/l)  0.09 0 0 0 0 0.05 67.21
X ERIEDH%) 97.82 0.03 0.024 0.03 0.01 0.01 2437
Table 2. Filtration and washing test data of coarse silver powder B
= 2. fASRMEM B USRI BIE
Ag Cu Te Bi Pb Sb K AR
FHARAR SR (%)
99.05 0.0122  0.05 0.022  0.05 00033 2953 24816
fagy b KUERIER (mg/L) 0.32 2.56 0.04 0 0 0.24 4865.52
FFEBL s —yopeisibifimgl) 028 2.11 0 0 0 0.22 643.12
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Continued
= IRPEEIE R (mg/L) 0.21 1.05 0 0 0 0.15 76.78
ZEHTUEDH%) 98.31  0.005 0.06 0.04 0022 0003 2521
IR P IE R (mg/L) 0.36 1.87 0 0 0 0.41 475424
flal A RERIER (mg/L) 0.36 1.15 0.01 0 0 0.09 599.31
FHEB2 o yokisiElimgl) 025 07 0 0 0 0.11 75.14
R FLRIEDH%) 98.52  0.005 0.04 0.031 0.01 0.01 23.55

Table 3. Filtration and washing test data of coarse silver powder C

3. MHSRIMEHE C BRI IR
Ag Cu Te Bi Pb Sb K AR
FHLARH AR (%)
98.58  0.05 0.14 0.1 0.16  0.007 29.52 24759
IR P IE R (mg/L) 0.11 3.06 0 0 0 0.08 4987.36
fA A RERIER(mg/L) 0.28  0.05 0 0 0 0.15 562.57
FFECL = woipililmgl) 023 1.06 0 0 0 0.05 76.32
I IEDH (%) 98.03  0.008  0.08 0.01 0.11 0.005 2331
H— KBRS IE (mg/L) 0.31 0.05 0 0 0 0.2 5011.42
flably AR IER (mg/L) 0.28  0.05 0 0 0 0.17 701.36
FFEC2 =i iEili(mg)  0.09 0 0.05 0 0 0.12 81.14
TSR IE (%) 98.11  0.006 0.1 0.08 0.11  0.003  24.12

Table 4. The removal rate of ammonia nitrogen after the crude silver powder was filtered and washed as it was

F 4. ARMERTIRTFERRAERE

—IRBEB(%) TR (%) =IRVEBR(%) HERE(%)
AR JEFE AL 77.13 11.12 1.50 89.75
FHER JEFE A2 85.02 13.38 1.14 99.54
A JEFE Bl 82.59 10.92 1.30 94.81
FHAM R AE B2 80.70 10.17 1.28 92.15
A R AE CL 84.65 9.55 1.30 95.50
A R FE C2 85.06 11.90 1.38 96.97

3.2. RO

1) ARAREILPINT 10 K, JLECY 3 SUCH AV IEPEREAT 58, i SR R R AL B. C, AR
B IR 55— UG PRI Jo R JERE h R R 5 Bk 80% e dy, =RV, BARMERFEA
£ 90% A L, S REBWIL =Pt aad il )n, AR EAE P R R QAR LB WG, R W ke e
AHR R, =R, A ORI Z kR, SR AT

2) iR JE AL R 2 AE 5 S A ER F AR RE R, 6 e LR B R AT RO P 2% RT3 R LR AR
filf B BEANER[4] [5], SRR eGSR LA th 2 5 P MR B & B A A UM, (H R I X 2%
R ZER IR, BIg ERARE P E R R BUTRAERM S E T, AR EAE TR, 5l

DOI: 10.12677/aep.2022.123078 604 SR AT T


https://doi.org/10.12677/aep.2022.123078

k%

GAARE. HOBERRBEERGERR TR FIRERREA N2, 2 MPHRHRRBSEKAR L
8], SEINAE A, AR A EOR

3) FESE—dLERIN, LT LR S S5 AL SO L T AU RS2 1 I, e
R IR, WA R AT TR 20O elE ek, EEED, FHHRIE T .
PRI AE SE PR, AR B K BEREIRIR AR VR S5 T R 2 R B LGEER,  #lod iR &k
RN FALBEAT BN D AR AL 2
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5) BRI RS, JEAILMBL T 4 QO R SR R B . B ERILR, N T iR
WBURUEAT , g AT H e AR PR Vel [ 5 50 1 DE AR AT Rl 1 , K 8 P SR R AR PR A2 T v 22 5 98 AT PR FF 4 10 mm
MIBE RS, HH AR DR T B I A . G, A SRR B R ok, & T sl
ZEVR GBI IR, BT EORRAE S, EWHE T A I, R AR A AT L RE R L, 2K
NBRE L IE TR

4. TAET

R TERUE, SRV R TV 5%, SOGEH mUR TR R B 38 57 I — B, G H 42
4m J5, VENEIEDE TR 225

A PSR PR R 3 RS, mIE 4 RN, RMETYRE 17 m’, HhIEwEEL T
I A5 B 0.7~1.1 m®s $LEHE 2 & DN1600 HURS BRIV Tl Sk, HAKRSECh: ARt
JEEA 2 m*. W EAE 1600 mm. FIAFE 1000 mm. AFRAEM 2.79 m®. AR 2.23 m’. JEUHEITE
FZ 300 mm. BHHRTHEEE 350 mm. JEUHETHAR 0.6 m . HEREAEHLIIR 11 kw. E&IFE 5159 kg,
2% M5 4358 mmo.

PRAE AT HARIG 25 S I I I, X SR TIRMLIEAT 1 5B 1

1) HTFERTEAALES IR, A TH0EXTEE SRS, FIEY 7 2R TN,

2) FIEFRR B R, WA GRS, HRNIIR D 11 kw 5 22 kw, SRR IE T & 5 th
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AR R e, 6 BB TR 2547 ML A I PRSI ALEEAT 1 — RPN R, BRI HIAE T
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1) B ERARE] 1 ek, T iR TR TR A 25 M T HE T, MR Lk 7 &
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