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1.1 I¥®s

BARTHENELREREGRS I T X
L ¥ SR 5 AT #OK BE 0 EEBR I AL RBR 45 R G
BHERSE EERESALWERRY. #Kk—K
YEH, BE MK B pH>10, ATBR & 45% ~50 0 4945,
VEKFERR S, 7T EEHM RALMRE U R
EEFERB R MU RBH TR X 45% 0945, A
ERRUEUR B P REGE EI L 6026 ~T70 % BO8E BE %k
JE B ¥ SR PG B30 WA, BT [ i 20% ~ 25% B9
BB HBERBEES KRR EBBEHAY
PH N 2~2.5, FI#S IR UL S 4 UL UE i 34T % e 18 3
Y. RALRTZARAA KT MBI E T,
R E W ATE 90 % LA k.
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Table 1 Composition of chloride distillation residue
w/%
RS ClL Ca Si0;  ALO;  Fe(n
15.0 30.0 23.0 25.0 7.0 4.0

1.2 $#BKERHE

FHEASEAHR N R &8 R i
FEALMHE S, RARBREPHEYEURY,
TERATEREFHMAGT . BPKBoHED
BARABEMNERS, TRENFLGOERER
B, XHEIETEAHBERESZ M EERIERE
BHBRAEHEULEAERE. Hit, MAEBRER
BHRREFTHAKPMSUR FTES, T ALK
BREBE LK. B A TFEPALIBRPELERNA
KERSBERM.EAKKNBHEBRBERAT , FEHKR
BHEHASSEMESAKIER, A REMSE (B F
EFES, ARKERITXEERBERETHK. T
B MR EREARERE.

GRK EMBRERBLEE BF Y SERE
REIOF SR EILE . —EE EEE Ak,
BALESRARSE SLASC 2B B HHEE, &
BRERER IR SEELMEA ELFHEAR
BHEBWIE S, AT XD 90% L L #9 i .
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1.3 IzhE

EFXMAKGER - BRER-EELNFHERY
HREBEMNTZBANMERERMER T A
HiXRNA KPR R AT AR M.

HRERHBEM—KEEREEES . ANVR
AWM pH £ 1.5~2.5, FBRA WP RN, VTR
REBHBABER BB FHE BILREYE RS
FEET.

2 FHRR

2.1 SHRIFHRR

2.1 REFH®

B 250 g AR MR E BT 3000 mL AR, %
—ERBEB K, RAEMAZEE, T8, 5%
A EEHRRATRA RN ES BRI
P E—ENER L IMA—ERENLR, R E
80~85 CHITHHABR L RELEE%R, BHEAHL
BB BB EE ARERS A SR, ik
F 80~85 C,4#, #H17 1 BB, ER k. B i
BEEEABFERAP, MASEMBER, MAE 80
~85 'CH#T 2 KW@, 18, I W1E N T R B at
MRHF, BEIRFE S ELE.
2.1.2 hERVEEX R H R

7E NaOH ¥R 2. 500, R R B M RRR H , B Wt
H1:6,RHEEF 80~85 C,BHAfA 1.5 h, Bk
EE—ENAEGT,.HARERESROENXRAMNE
1 fiR.
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Fig.1 Relationship between hydrochloric acid concentration

and leaching rate of germanium

B 1R, MM R F 0. 6 mol/L B, 8
HRHRETF 5%; YLMMKERT 0.6 mol/L
i, 5 B Rt 33 ) SRR £ R UK I3 0T B s 2
MEERF 1.0 mol/L 5, #HBHERLABEH
BF—EMHE.

2.1.3 BEWEEHEENEMR

7£ HCI 3 0. 8 mol/L,NaOH ¥ ¥ 2.5%,%8
HiE & 80~85 C, @A 1.5 h, B HHE—-EH
Z4TF, B X B H R E 2 .
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Fig.2 Relationship between solid-liquid ratio and leaching

rate of germanium

HE AR, BRI RENR TR EF, BR
KAh1:8/E, BHEBTEE, AL BETHER
H¥1:8.

2.1.4 BUEBEAIRHENER

7 HCL 3k 0. 8 mol/L,NaOH ¥ ¥ 2.5%, &
W 1:10,BHIBHF 80~85 C,MHFF—EHN
HUET . HTT 4 RGEEBUER. BKYAF 0.5
hBERB NN EAMNBHRE, EFEKR Bt
BHERLERR. KMSHEMI . AEBENY
#E, BT LAR i B[R] BL 24 0. 5~1 h.

2.1.5 HARBRBEAENBRHENER

srBjEcH HCL ¥R B 0. 8 mol/L M Tk BR #0
MM, NaOH ¥ 2. 5%, Kk pcE WL 1 8,8
GEWBHERL 1: 6, HRBBEREL 1 ¢ 4,811
BE80~8 C,HMARE—C AULEHARRAR
Xt @ HRH YA 3 iR,

HEITR, &2NHABRBREIAMA—CEYH
RIERM N EORER L RILFRELW, K08
HHR7E 89. 7T/ ~91. 4% Z 18], FI SR B UE R B H B
WARAMTFERBRBRNOSEE B WA, B3
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BB R, R RERRRTHERE RRTH
B —MP 20~80 mg/L.

o5t
e T T

851

%%

5% 02 04 06 08 0
ThmsRBERARL

B3 RERMABSRUEMNXR
Fig.3 Relationship between dosage of residual acid after

distillation and leaching rate

2.2 B#ENRRIERE

2.2.1 RBHF®

BEREZRHEBRBHBESZREEN 1 KE
B ERERS, ARRATRESHEN pH, %R
BHTFHEESREBHN S0~T5 FRMAER, REHS
G B E AT 60~65 C,ZEMBE TR A%
E10REHETL] IR BHREARLD,
BABH A TE 550~600 C TR BEEE.BREH
7.
2.2.2 VIETH A pH XL BER B

AR pH FTHEUEMRREREY, Y pH
HL5~2. 50, BN ERR. SE45ERET R
L F Al W, EEM pH F 2.
2.2,3 WKARXE KRB R

BERBXMEEWRGFEHNE4 R BT
BHAFHE . B. . BE L&A BT HHERESR,
EREMARMA SO BEBNBE, FHMERA
HOSKER B, LT MER DR, A
e HEA AL BEENERHEEIERY
65~70 fi&.
2.2.4 RARBRER

MBHBDERD, FHEKRY 85% ~
BN NRBAKFTMADNEHD, M E KRN
8046 ~91 %0 HEMET LN 4. 5% ~6.5%.
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Fig.4 The impact of extract dosage on germanium recovery

3 &%

WBESRRRR. AL TAELEBRE KRN
BEFERENTEHREN  PKBER-ERE B
R-BENHFBERERBE R BBREREEK
BRI R~ Z LR A LA, E0E
WA,

QBT HEHFRR, FENSENTERG:

oK% BB 1 (6~8), BUKIBE 80~90
C, R Y ¥TE 0. 5~1 h;

HEvk%E . BB 1 (5~6),BWEF 0.8
mol/L, B ¥ciR BF 80~85 C, ¥ ¥%AtE 0.5~1 h;

SEMAREERBE BWE 1 (2.5~),
SELHIEBEE 2% ~2.5%, BB HAEME 0.5
~1h

BREAVRE .pPH=2, BBRFARNZ LR %
B 65~70 {%.

RBELERTZHBRE NEBAKFHES
XD, BB E R 80%~91%.
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Germanium recovery from the neutralization sludge of chlorinated lime
by hydrometallurgical process

PU Shi-kun, DONG Ru-kun, XU Yue
(Yunnan Lincang Xinyuan Germanium Industrial Co. ,Ltd. » Lincang 677000, China)

Abstract: This paper studies a germanium recovery process from neutralization sludge of chlorinated lime;
using hot water to wash away calcium first, next leaching germanium with dilute hydrochloric acid and re-
moving calcium, from the sludge obtained thereby using a two-stage countercurrent alkaline leaching
process to leach Ge, after that, mixing acid leaching solution and alkaline leaching solution, adjusting the
pH to 2~2, 5, and using extract to precipite germanium, finally roasting the precipitated sludge and the
Ge concentrate is obtained thereby. For the Ge concentrate obtained by this process, the germanium recov-
ery can reach above 90%.

Key words: neutralization sludge of Ge containing chlorinated lime; germanium; recovery



