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{Abstractd

. (Title)

IMPROVENENT IN REGOVERY PROCESS OF PRECIOUS METALS WITIl A4 NEW CUPEL

by X. Moriyama, C. Segawa and T. Ensakabe

{Contents)
1, Iatroduclion

In Niihanma Copper Refinery, an Yaglish type cupel had been used fbr the recovery
of precious metals, The introduction of a new cupel hecaze necesssry in order to

neet the increzsing gnode producticn rate.
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Charge of Bullicn and Silver Anode Production with Cupel Operations
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2. Operaticn of 0ld Cupel

Lead Refining Sline Rbaszed Sline Return Haterials
L J

Electiric Purnace

Rocking Furnaca ——— Dust intimony Alloy

et Production
lChioridizing Furnace
Cupel
I
1, 1 ] 1

Dust Seda Slag Silver ircde Litharge

Acasting Tellurivn Silvepr Belining Biseuth
Procass Recovering Prceess Kecovering
Pronsss s ?rocess

Fiz. 2 Recovery Process of Fracious Ysials

Table 1 Compesivion of Insut and Qutput

(%)
Kzterials Authdy Sb Fb Bi Tc oy
Input Bullion 3.0 16,0 8.2 24,0 5.1 1.1
Matte 22.2 0.8 15.0 1.0 11.4 23,0
Output Silver inods 23,0 te, 0.3 0.1 tr. 2.7
Litharge 39 " 0.6 12.5 R 1.8 8,7
Soda S)ag 4,1 5.8 8.4 20,5 15.6 12.4
Dust 3.6 28,2 13.9 52 8,5 0.2
tr.: (0. 01
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Table 2 Specification of Main Equipments

4/12

Equipment | Specificution
Cupel Type: Enzlish Type
: Effective Voluze: 0,252°
Helting Capacjiy: 1500kz/Ratch, ss Silver Anode
+ | Heavy Oil Burner
Lance Size: 50mm 4 x (250and)
Humbzr of Lence: 3
Flow Rate: zpprox. 5a®/nia./Lance
Air Pressure: 0.8~1, 2k7/en’
Bag Filtering Arca: 925p2 g
Filter Filler Haterial: lleat Resistanc Nylone Cloth
Exhaust Air Flow Ratve: 8G0n*/min.
Fan Air Pressure: 700mniq
Silver Nuobar of uoculd: 50 Ancde
inode Voluse of meuld: 2222%/incde
Castey !
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Fig. 3 Schewatic dutline of English Type Cupel
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Fig. 4 Operational Procedure

3. Outline of New Cupel and [ts Ozeration

EB0C (Bot:om Blown Oxpgen Curel), which w
E

Lid. was apnlied Tor vhe improvenent of
5.1 Speeiileation of

The capscily of new cupel is 3.5L-charaze

1\.!.1']&1 Jd.,t.a g
Dana Reliner

3 ﬁrvmioa@d by Brizania
retal process in Nii;

ard it is 1,5 tiaes as old one's.

Table 3 Yain Specificaticn ¢l A New Cupel
Fquipmeat SpeéiffuaLiun
Cupel Type: B3C
Efficient Volume: 0.564"
- Helting Cepacity: Bullien 3500kg/3atch
LPG Gas Barner
Lance: Two Concentric Tube
Bullion fol leng Conveyer: Single
Castep Casting Ladle: 550mm ¢ x300mmH, 500kg/Ladle
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3.2 Cperation

The operation cycle time, from charge Lo annde casving, is about 2Zhcurs.

The cutlin2 of new process are :

1) Herd and hot work saving.

2) 500 kg bullicn ingots are charzed by overhead erane,

3) Discard litharges zra put iato pot and earrled by crane,

4) Oxyzea injection js echieved using a nitrogen shrouded lance st the botten.

5) Licharge and refind silver 2nd easily discharged by tilting the furnace and
gas flow from the botlom.

Colleeting llecd

A
Sallion s

%

0sition of chargzad Deposits

Fig. 5 3chenatic Disgzran Showing The Positions of
Depesits, Oxygen Blewing aad Litharze Removal

at early stage, the impurity ceatents in silver eanedes zre catber high, The puri-
ty of anode was isproved siably with the introduction of computer nodeling with
sensval inspection of 2 sample button and oxyzen pressure oeasurneni, Ia the case
of EEOC, the otygen efflcancy is extremaly high and the metallurgical balance is
easily dzveloped end available. ' :
Oxvgen consumption and soda ash snd lead tharge ate controlled by the calculation
output fron a personal computer using the model, '

~
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Fiz. 6 Variatizca ol Silver Anode Quarlity

3.3 Operazicn Resuly

Rficiency Facter | 5200 | 01d cupal]
[ - . 1 i 1 -~ -
Bullion, Xatte Treated 1©/Bztch i 1.5 8.5 l
Silver inods Prcduced (/Batch | Zusl 1.8
Tine hrs, ! 22 72 !
| =8 : —~
| Csygen Efriciency 4 | 53 8 i
" - 1 ! - ¥
! Fuel Consusption CJ/u=Ag | 13 g3
i
Lﬂ?xhnusaed Gevey ded fain, J 120 ° 800

4, Result ¢f lemprovesncat

This improvemeat by the introduction of EBOC saved hot and lzbor work crestically
and rea)ized the wodacsizavion of the cupellation in Niihana Reflinery. Cost saving
is assumed teyond 38 aillion yea o year,

1) Production rate becumes twise.

2) Reduction of lnventcry,

3) Hizh eaergy efficiency,

1)} Oxygen efficiciency is above 859,

5) Labor saviag., 30 man-day/moath.

6) Precious metal centent In litharza is decreased,

7) Dust yield down from 15% o 19%,

8) Kigh bismuth content fn lithasge makes bismuth process productivity higher,

oy
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5. Summery and Acknowledgzenment

The imprevenent of precious matal process was carcied out using BECC, The besic
stedy of cupellatien process in research divisien and operator training in advance
night b2 the reasons why we could use the new cupel operationally ia a short tipe.
We are golng to develop the more efficient Precess 1o trzat copper slinma and lead
slime in the plant,

We are greatly indebted to MIX Technology Xarksting Limited for providing us the
permission to publish this report,
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