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Recovery of Valuable Metals
from Copper Alloy Scrap

Y. SAsADA, J. TujiNo, H. KiucHI
and T. NAGAI
(Received June 30, 1988)

Abstract

Copper alloy scraps such as German silver are released from communication
machine scraps. Generally, copper alloy scraps are treated by copper smelting, but Zn
and Ni in the alloy are not recovered because they go to slag during the smelting. The
aim of this study was to investigate the utilization of hydrometallurgical methods for
the recovery of valuable metals. German silver scrap was used as copper alloy sample
in this experiment.

As one method, the combination of acid leaching and pressure hydrogen reduction
was investigated. Because there was a industrial waste solution of 709 H,S0O, and 7%
HNO;, the waste acid was used in the leaching. The 2.5-time dilute solution gave the
best dissolution result below 100°C. The imitation leach solution referred to the
leaching was reduced under 20kg/cm? of hydrogen at 180°C in the autoclave. It was
found that more than 709 reduction was difficult to be obtained because the acid
concentration of the leaching solution was higher than 170g H,S0,/1. But when a little
of Bi ion was added to the solution, 96% of reduction could be obtained by catalytic
action of Bi ion.

As second method, the utilization of disproportionation was investigated. Copper
sulfate solution in contact with German silver scrap was heated to 200°C in inert gas
atmosphere. At high temperature, Cu* ion was stable and it was formed by the
interaction between Cu®** and metallic Cu in the alloy. The Cu* ion disproportionated
by rapid cooling of the solution, which results in fine copper powder and Cu®**. Also
the cementation between copper ion and and metallic Zn and Ni in the alloy simultane-
ously occured at high temperature. Therefore, the copper content increased from 579
in the scrap sample to 93% in the final product.
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3. | RHEBRBERRUEER :

B DB & Z DR M OKFEMERTOMA bIC & 5 F1liE&Eo BRI D Cid, Whita-
ker Metals Co. 2 & 2BEFDIF LN T B 7D, Lo, ZOBHE T E=THRET v £
ZULBHIZ L o UTh bl T 5, KR TLERBOBHE S BET L TR, 0BRSS
B2% ) E - Ttz T, B i hhr-7z, 227C, BAOEHE, 1H8E, MHEE~0OBEwRE
B2 REER, HBIRLVEWNTHIEI b -7, HERIZEBLAE L TERL W3 EE2Z
LENANT, BHEIGRRKATETTALNEEbN S,

3Cu (in alloy) + 2NO;~ + 8H* = 3Cu* + 4H,0 + 2NO (1)
3Zn (in alloy) + 2NO;,~ + 8H* = 3Zn** + 4H,0 + 2NO (2)
3 Ni (in alloy) + 2NO;~ + 8H* = 3Ni** + 4H,0 + 2NO (3)

—%, GEOEBRTHCLEARZ T 72 ERICERL T 288/ My 2 20T, HEE
7% - BREET0% & v ) Ml % L D TERE AN EN T b, NEFBETLZ EMELL S
W, SO BEN T EIN 7 e e AR ES Z LK S, TOTERRIC L 3HHNBEERZITL -
TAER, BHOBRERE S OBFRE L TH—1 282, EROEBICE > TBLRIE L T
DIEBCBRIBENTFH N L 3FELE Y, BRERTIZZORCH HEE (W1.5~ 31%) FR
LB BREERFRL L 2EBRVEL N, JIUTDWTE, BIBEARMC & 5 OB
BENEZ oNEY, TOEALELPICTEERIITZ > Ty, L EORR» LEEDR
HUS R C KFEMERTTORBHATIC IIEHRHE A5 2 L & L, ERICHVW 2 OBEER T
WOMBEFR— 21 L 72, M, ZOBAICEEEPOMEIZEREH L L TaTHES N TR
BB LDEREL 72o I AU EBSIB O BIGE IR U ERSROBE L BIET 5 2 & 2%
LNTWAREEEHE LT P, E. I (RV=Fv g 3y) 2FmL 22 KEMERT AT
/RS AN
3. 2 KEMEBTOXRREFERURES®

EBREBIIR— 2 ICRLREBERA— 7V —726HL 2, EBRFERER G00mL ) =74
7 ZABBREIC AN, AT v L ABBISEICEALEHR S ZMET 20kg/cm?) THIRT 5,
180°C CHES,, EBXREFKRFICERL OKEX AWET (10 /min) TETHEIGZHBI 5, Fr
EREREES, BU228RICERL TR Lo, BRECERNEREZ B L GETEL K
Dz, XZDKFBIGIZRRTRENDS L) ICKFA AV ERFIETH S Z &b b, BRNOGER

Cu®* +H, = Cu® + 2 H* 4)
BEBEAHFI»ETICHENTH 2 EFHTE B0T, REBRBELESICL CTRBOEREZ2TL »
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X—3 #Efi—pH diagram (298 K, 1atm)
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Rz L T 295, B 12BN BTHEE A Z D BN LV NI L Co 2 LAHET 5 £ 2 AICBHERY
LOh b,
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~ 3 {2 pH — potential diagram #7179 ¥, @DBEMHKKDEBILBRITFH R L T B0 T,
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[ ZBITHEE L 2 EDbh b, MZORE22CICBITELHTHY, Macdonald & 7 1T &HIET
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52k, XWFNOFERERE T LRITRRE605 6 72 1) 2 5 EITTEDBEINZIZ LA ERH N
B Edbrb, TNLDRTELEDLHICIE, KEGE, KERERFRELEZEDL L
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—7, BMHFFEE T, FBEKBENKERTIZE T BIA A4 2O BRITHE 5 53R
AREENTWEHTY, BFHIC Bl #8NL TERROER LT - 72, ¥, Bild Bi,O; #hitlk
KIZHEIP L 72BN 72, B— 32 ZDFEREZRT, ZD L) IC Bi o#BIIIEHIZKE (,
BICEREIFHMEEZRL 2, ZOHKICE - T, BEBED SMOKEASTILTE 50T, £DHKkIE
B E A HAELE S 2 EIC k- TH - B8 - = 7 LOGBERINDSTTTRETH 2 L EZ bl
b5

BEE—213ERFHOEEETHHHER TH 5, Cul3FMERTH 50, ZOFETERS
NI F R R LTI LD CEBETTEHRBREIBREINGZLLHN, KETH S
WEEED b B, MEFEICHREERTH B, SURBIIRESAEHE T2 Z 210k, IC
BEICHCLNG— A MM LTHIBTE 2 WalE2 AL T 5,
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BEH—2 KEMERTTEINE N8OS EMER

N F5ElE Navoichenko 212 L - THIHE SN T W5 ¥, b b, TREEEGRERSI/KBERPIZ B
EANTA—F 7V —7HTHRIET S L, TRORIC MDA 4 > 2 &BER & ARG % B
Cu® + Cu** = 2.Cur (5)

ZLC— MDA & > HHERT 2 DT, ZOBEBEERT 5 EARABERIGIZ L » T Cu? &R
SADHERLT %, BRCRWT 5 L EBRWOB AR E & U CEBSRIZMEERIC L 5, K—5, X
—6, M—713, TNFNRINEE, ZMOR4 4 > RE, WEBRBEEICL 201 + > D
BRI RIZTRE L2 R T b, ZoEOPMHEICIE Klyain % W ofELH L0, BLZF—
KL TR THL, ZNEOHD L, —liOHA > OFEEREIZIEED L&, X3 Mo
A A CBENO R LIRICEC L), MBBEICRIZEAGEEZ DT W bbb, 2D
72, ERTFHMICEL 2RICHHT 5 &, IR A+ > OFHRED GO GBI K
Wb, ERICAWZEARIRER—1ICRLZ L ) I2EGU E2SHRSIct > TWEDT, ZNDh
B & o TR RN E N2 TTREED D 5, LUTDEEIZ, ZOHEEIC L 28O BINDTE K

NZDREDES - = 7 VOBBIZFANDL I &2 HWE L UTE - 72,
4, | EBRFHE
EBREBIN—2IRLEA—F 7V —72FBWEHLZ, ¥AIZ, KEEZRE(TE20H
Y& TV 2 A SIROER 2 MR ICURT L 7218, 2z Ric o F i oz k& L,
EBRPIRTRCE AR L R 2 AL, SRV 2ZMET (20kg/cm?) THIBEL, FEDEE
THRESEDL, KT, BRE2EBZVATERLZ)P—"— B L Tam L%, EEX
FiEFCHRHEIL, EHZ T OARAI) B L 72, WRIZEE A EEEICH»T, A2WEEIL,
SR ER I N T ZN L EULL 72, AHIBAEIEZ I CPIck-> TRESHEB S
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FkHE, BEAKTHEL 2B, FIAr—TEBREL URE L2, ¥, BRRIZ500md, FEERAE
H1319.4g, EF /2K EIZ 1L /min, ) F— x—WNEEIZH 5 CTETHOEREZITE > 72,
4, 2 HEEBABRHEROEERICL Z2ERERRUEE
(1) BEZETOER RIEEHERVBERMBREZ ZNFNE—4, F—51I277, INLDE
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i3, BIFERE TOREEBIZ & 28R EROHRTHE LN TV I &2 SZ 0L TiEL
2o Thibb, —liOEA A LA PEICET 2 0ICLELEMIIE, BERRHSIRE Az
DL REMOKE AL D% SIF0GRRE THSTH 275, RAFECRRKOEREZFERAT 2D
THRIGE 2 B BRE L . XX 7 F IIKFERTERM 0 PEI RIS, S50 FIGE~DF%E
BUSIOBERHIET 5 2 A RHEEIN T 20T RML 2. M, B— 4 DRISEEIZLT
NETHEBRTHBTH 5,

ZOEBOWER, VY — =L fRrR s, BE— 3R F0EEETHEHIGEETH
b, WEH2 ~3um TH), ICH—2 MR E U OKEZERTH LY LEL T 2 W8Ik
B, NEREOW L 2RR, BRRICHES = vy APERE LTRSS L Thd 2 Edhh -
72. F— 6 IFEBRBORBBERTPOEN = S AF L THOBEREZRL Tnd, ZOBLIENR
2% - RERIC DWW T, EBRBEOEARMERIC» L VESAEL T2 b, TR
AT arEBILRIENEZLND, ZOTEER, EOR— 3125 T CudZn®

Cu** 4+ Zn = Cu + Zn** (6)

Cu** + Ni = Cu -+ Ni** (7)
HBNE N ORFLERBIZL > TRENDZLDTH B, &B=v 7V E~NDEHD L £ >~
T—ia iy SIVEBRED SOMOEICHEINDE Z 05w 19, L L=y 7y VEREI
B LD R L B F N RIGET 2T 50T, BBt TR LN EE= v ¥ L H
WhH B, RFRTEZTOBEFIGERERLNT, = v 7 M 3EerloEi Ll Ty a5ICE D
N3, 2=y " APERICAESILL T2 RoONERE L TELLI ENTESL, D, ],
Mackinnon & 7 |4, = %L & ~= v 7 ILE4E (30%Cu—70% Ni) OFERRKAR RIC B
oAy T—32 3 2HRLEY, BEOHEITIIUSEIEFICENZ LE2HEL T 5,
IR L ASEFEROBMEINE VLS E RN TV AP EADOESIC IR ESREER
DR NENT E b FOBUEBEI LT DEEZ LD, B—6 C/RLIZEH - =v 7
NOBERZENLEBICHEL TEEHT 2 £0.090mol 127 D), #EA L7280 € /L E130.063mol TH
B, TORRICEMZTIEIZLONE - = vy NOBHER L 21 ST 2B P 0D
WABII AT 2R L TLRWEELN S, XZOBEINE N NERIT3.29
g Thoi2, ERBOBIRNOMBEIL, v A T—ra ild» TEEPOMBEIRIT L &
b, 45.9g/8 127 - Twiz, ZOWEICBIT 5O A A4 > OFEREITHIE/L THY,
ERBOBEEIIMTH - 722 &b 5, ERIANEIIN4. 13g L HETE S, ZoRICEbD
T H 555, SFROERBIZI—MOEA 4 IBE» LFELEEIZIZ-RT 5 LBbN 5,

Kiz, E—60ELP LEBRBOEARBZEZEILSEZENME - B - =y WDPBEL Tw5B &
EZLNBNT, A—nFEEBE&EVELERL TEERERFLVIICEZ T, B—&HTEL
BoOEBREITL -T2,
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B Ewlrbs
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BHERBRAOERICHEL T4 %o Twa 2, ZE—HEHOEREI/NE W2HTHY,
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B = FIICHL T B E(Znd, 9g, Ni3., 52 2FMLBRCERZPITL -2 &2 5,
S« = NN EEZ LV IZIZFEEOESS - = rAPBER L 2O T, BEPOER - =
TS E > TENEDBE I EINDL Z L IFENLEBbNLS,
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B (250g/0 BBE I VLETH B &‘/""”"1 Lilh,
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