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i E: LLTBP ARG, FHE AL AR IR RO E X KA N5 Au(T) SEEER CTAB( 78kt 3k = H 3L iR ik
i) PRI B8 S AL B WS AT T AR U T, B 82 T KAH VN N CTAB « A HLAH TBP B4R | 47 77 NaCl 9K B 55 5}
TBP ZH Au( 1) PEREMI R DL B S A HUAH S R FE . 25 RE W fEKAHP N CTAB J5, TBP MRS
MRS e KR FE SR s SO L 4R AN 10 mg/ L A SWIRNE 3 HAETRK G, SMEREKT 95%, %
RAHWRBE /N T 0.5% 1076, ABREEI N & EREL N 3 o/ L MESAH VAT T R EBFST, 24 KSCN HRE X
T 3 mol/L i, XW&HRERKT 93% .
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Solvent extraction of trace gold(I) in
alkaline cyanide solution using CTAB/ TBP system
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Abstract: The solvent extraction of trace gold(1) in alkaline cyanide solution by CTAB/ TBP system was investigated
using a new kind of extraction equipment. Various parameters, such as the effect of addition of CT AB aqueous phase, the
quantity of TBP, the concentration of NaCl were studied. The results demonstrate that the addition of CT AB in aqueous
phase can enhance the gold (1) extraction rate of TBP sharply. Though it has little effect on the gold (I) extraction per-
centage, the concentration of NaCl and the quantity of T BP can reduce the degree of emulsification. T he extraction of 50
L alkaline cyanide solutions in three extraction columns shows that the extraction percentage is more than 95% , and the
gold mass concentration of raffinate is less than 0. 5 x 10~ % in the all extraction process. Gold (1) stripping from gold load-
ed organic phase by KSCN was also studied. About 93% gold (I) in organic phase could be stripped into aqueous phase
when the concentration of KSCN reached 3 mol/ L.
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M7, % F CTAB/TBP & MM R AL P R BRI E Au(T) + 1959 -

PEZAET A BeAE A2 7E, 4 U< 80 i 25 1 HCN
Ak, RS FHRAE ARG I T M, 2) 4
I F AR B SRR T & R R IR, — &
1x107 %~ 50 107 ®SwH, BT DAL G5 i 2 B % 4% 46
AEAAEN AR B (A HLAE: ZKAHSA 10 100~ 1000)
ZM TR AR S, 3) S — M) sSE AT H) R A
Jrik o B TAAEL B R 8, KES 9 AR
BIHEBRAENT & SR N of L Ak 4 i 3 B
TR IR B B ¥

VRS AT 3 ORI ST R BT, g e AR ) 3% T
MR CTAB( 75kt = R ER) %5 Au(])
LRI BIKAR G, H TBP( R =T JiF) &
Bkt 2 P R AR A AR Y, 2N pH BV [ N 3
e EH AR Au(CN); , B4 EMRE/NE 10
mg/ L, XIEHZEERANRBT 100% , 11 HAK S
RAEFAL . AESIERE b, R T8 B EL
¥E, W T CTAB/ TBP AR R4 50 L A (R Kk &
S, DLEBEE VAR AR .

1 5

SEHGBEAS S SR 25 E A H AL Z-8000 #Y

JRF IR G 3% - PHS-3C( 601B %) 5 % B8 & 3f .

HY-2 BIE 2 IR G, BEIEZE A HAT 8 om,
5 100 em, EH)) .« 10CQ-3 BHL F UK EN 2 (L K
AT )  LZB-4 BB BEHE 73 2 b (KM i &)
FWMEME) ) R EBE LR ER R
J7) VZYN40-01 /K H A s HL( Bl BB S d
PUAEBR A A]) ; KAu(CN) o AHfl) - CTAB( T/ itk
— HIERAAR, BEO4r3E) CTBP(BERR =T iR, K
HAL R A7) FKSCN( EALRF)), 2
¥ R 3 A ARk .

SEIG AR E N ARESERG: R B s R E
Bl 1 s - ZEEUKAH 2 — € & KAu(CN) , sl
FEB FKH(Py(Au) =10 mg/ L, pH =10.5), K
JE1e5 Au( D) SR LI CTAB ¥ ¥ il M A,
FCRFR U, KA 345 0. 171 mol/ L NaCl., #
HCRT, MRS FH I 2 L 0. 171 mol/ L 1
NaCl %A1 200 mL TBP . Z5EHUE, A% HCKAH d
HENERAET AN, WEHR 2 L/h, ¥ L
R, P Em RN B, Bk Es
LN 150 o/ min . BB 1/3 ROGZEBURFAX,
FEFRER 2/ 3 BOWWETEX, KB 1R A B IR ) 24 4
FETPREE B 3AE, 7EZCHUB RN Bz 1B i
PRERBEES AR, 43 I K AR A 5 O 38 I O AL VK

T ERBANRER L, FRE 2 L BEE 25 mL.
T T ARV TR AR ug, 20 s R e AR
TRMEEN 2 SR, HEREFARERNEE .

=
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Fig. 1 Flow chart of gold extraction

from alkaline cyanide solution
1 —Container; 2 —Water pump; 3 —Float-type flow meter;

4 —Extraction column; 5 —Stirrer; 6 —Conduit;
7 —Entrance of organic phase; 8 —Baffles

REETTVE: B AN 2R AR 1) & A
(Pu(Au)= 3 g/L, pH= 10. 5) #1 TBP T 4 ¥
HIR A, HUMERY 10 min, BB MGG . BEE
AHUAE 10 mL 525 AFH) KSCN WHWE A, Lk
=% 10 min, HKAHP G, HZERZEEHKR
ERS.

2 HiREiHHe

2.1 /KA CTAB % TBP 2 EUEIK B 4 1) 50

K2 %% T MKMF AN CTAB 57C CTAB
i, H TBP X} 10 L RIREA M 1 HERL R . N
B2 HE I, KA CTAB J5, TBP RILH R
UFHAEEUE R, AEECR BE KA B 3H AR AR 48 n A g
BT, HEPEG 2 L ZARBR B, FRERA
RKT 90% ; KA IS CTAB I, TBP AR HRIR
ik, FFHAERCRTREM, &G 2L R WA H B
RERCRFER T 10% AT . B2 PRI MZER T
CTAB X#5HU Au(CN)> MIEZE/EM .

Kl 2 Fh 2k 2 U4 TBP 7 pH= 10. 5 %4
5 — B AR, 3 2 Bk S 56 B FH 14 7K AH A in
AT 0.171 mol/ L NaCl, £ #4757 NaCl FIE3E T,
A AR A0 R A R B

Nafuy+ Au(CN) g+ mTBP oy ™

Na" *Au(CN)3 * mTBP oy (1)
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KA AL & Y Mooiman! 1 B8 ZE AN 2 4
HUAHAR M S H 5 Au 2 BER B K'Y 11 45 2)5F
SE . BT Na® RFREUN, AKWPE R, Wi 1)
H1 Na" *Au(CN)3 BTFXAEZ R, BIitai TBP
KM EWMERERAE, JFHEAVAHF B
Au(CN) 3 I E3F i T % .

100

2

0y a2 & & 10 12
Accumulated volumn of raffinate/L
B2 R TER CTAB XY
T BP & BRI B 6 ) B i
Fig. 2 Effect of CT AB addition in aqueous
phase on extraction from 10 L low concentration
gold solution using TBP

1 —With CTAB, and P(Au)= 8.0x 10" %
2 —Without CTAB, P,(Au)= 8.65x10°

LKA RN T S5 Au S5 B JR ) 3 T M 5
CTAB J5, ZEUHLERAE T 24k . HILRARMETE
PEFIFHE T CTABY 1 Au(CN): R 4E&Y,
IR AT LU B P2 AR T 40 O I A Ll /N Sk
Au(CN)3 *CTAB* JiLi€, BUARAT Wk v

CTAB* + Au(CN); = CTAB* *Au(CN); ¢

(2)

KA Ik A B FRVR AR X B, B KRR B
IKPEMI 4G [ Au(CN) > *CTAB* | ¥ f# T TBP
Hr B R AT sk ( 3) AR EUR e T

CTAB* *Au(CN)7 + mTBP(op+ nH,0 —

CTAB* *Au(CN); * nH,0° mTBP oy (3)

HF R (3) F I RKEBE A Au(CN); -
CTAB" [t Na" *Au(CN)z &EFXI{E TBP H it E
MEEL, FIkK 2 g 1 WARCRBRE, 7
HBEE KA BT ARG I, ZBCE T RRAR D . AT
XTI CTAB J&, TBP Xt Au(CN)z ZEHUHLER B
GRS T L YAE TBP H I 45 W 4L R
[ CTAB* *2H,0°2TBP] *[ Au(CN); *2H,0°2TBP] .

2.2 TBP HEX &A1) 5200

MURFEEFE N Y TBP &, X 10 L SRk E
%1 KAu(CN) 3 WTERL T 1 AL . i3 8 FF
FEE 10 FHAHE R RWIKEE .

HE 1 Haf AR, BT 4YAEVAEA 50 mL 5
X4 ZE R LKA, B AU 20 A5 B 5%
AR . SER R I, AU B & FL A,
KA B HLAR ek 22, (A3 TBP A& X
BT B AERAS, BRI T DU SER Y ECA HLAE R
200 mL .

#£1 TBPHENEFERRAEMN
Table 1 Effect of quantity of TBP on

gold extraction
8thrliter raffinate

Pag( Au)

Volume of  of origin

10tlr liter raffinate

TBP/mL solutiorﬁls/ Paa ffl;) I g Pl ffn;) E
10° 10 10

50 9.1 .38  84.83 1.04  88.57

100 9.96 0.85  91.46 0.86  91.36

150 9.30 0.80  91.40 0.80  91.40

200 9.56 0.82  91.42 0.79  91.74

250 9.20 0.81  91.11 0.82  91.09

2.3 EhATH NaQl ¥ B X B 5% i

AL G BTN E R, TOHLER B e K AH
KA B0 T B K o T H8aEwed, 77
T RO R AL IS . Bk, FE2T AT
NaCl IR EEXZEBUR 5L . R 2 W40, NaCl ik
JEXSREMERFE AR, NERINEKRE, W
NaCl )& FE Re A R i A HUAE I FLAL, Itk 2
AL, a2 K AR XS A HUAH B R f7, {H 2 NaCl K
JERRm W VR As, B SEEe ik ) NaCl
W R 0.171 mol/ L.

2 T NaCl o BE X <6 25 U ) 5 0
Table 2 Effect of NaCl concentration on

oo0ld extraction

P,y Au) 8tlr liter 10thr liter
¢(NaCly/ of origin raffinate raffinate
O solutions ) o(Au)/ o Au)/
busPL ™) o PeAWT g P AT g
/10 10°° 10°°
0. 085 9.30 0. 80 91.40 0. 80 91.40
0.171 9.70 0.78 91.96 0. 82 91. 54

2.4 TBP X} 50 LRI E & FALMB 3 FAHL

34T H TBP X 50 L &5 AWK 3 %A
WG R . AT HENAR R, 5 4 &
EURE A NN 100 mL 1F 4 FH R 4l S 7K A I 5 A
WH#E) TBP .
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M7, % F CTAB/TBP & MM R AL P R BRI E Au(T) + 1961 °

105

100 M
95

Pa(AU)=9.3X 1076

70 i 1 — 1 . |

0 10 20 30 40 50
Accumulated volumn of raffinate/L

K3 TBP X 50 L {KWKE ST 3 RAELE R

Fig.3 Gold extraction from 50 L. Au( CN) 3
solutions by 100% T BP for three times

Bl 3 KM, TBP X F/KAHINA CTAB HIEHRE
SWBRA RIF AR RE, fER R E] 20 L
PART, BERATHEIRERNF 0.1x107°, &%
HUARIEAL 100% . 50 L &FALBAER e I, AR
KA G W ENTF 0.5 x 107 °, EEER KT
95% . BEL L, FH/KAHF A CTAB J&, 100%
T BP & MR IR AU EK

WG, 4 XHETHRAEIMEP SRR TE3
o NETR A E W, B XHETERTHST
86% VA LM, 3 HAERE, SHFMCRTE 97. 8%
Fidi, FHAHIRKRL N 25 mL, BURER 4.2 % /2
Ao LA, EARZKBUAZR S, TBP BHUKEA
K, FFH, 9 4 AR B IE+ L AR ff o 4
FETK AR A HUAH, AU B35 2k K b .

®3 AXERE&REEB A YA
Table 3 Concentration of gold loaded 100% T BP
after extraction from 50 L Au( CN)3; solution

Vorg! 4 org Porg(Au)/  Recycle ratio/
Column M
mL mL (g L- Y %
1st column 200 165 2.62 86. 46
2nd column 200 180 0. 26 95. 82
3rd column 200 200 0.051 97. 86
4th column 100 130" " — —

* —n-dodecane; * * —TBP and n-dodecane ; * * * —Recycle percent
is based on total quality of 50 L Au( CN) > solution; V, is original volume of

organic phase; 14 org 15 volume of organic phase after extraction.

2.5 XA KSCN I Xt 4 s A5 1 520
MAZEEAR R A BV BE AT 401, RS Wil 2
RTFEHE S TIHRR, EAEVMHETHESEE . §)

TSR IL, KSCN ¥R RE 6 4 & ] B A KA .
AR e A KSCN Rk B 25 5 HL X 4 I A5 R 1Y
HNEE RN T 4 .

100

90

80

701

S$/%

60

501

PugAU=2.97 g/L

40 F.

o 1 2 3 4 5 6
o(KSCN)/(mol-L-)

Kl 4 KSCN KB4 ZEBRK N

Fig. 4 Effect of KSCN concentration on
gold stripping rate of gold loaded CTAB/ TBP

M 4 BT UL, KSCN ¥R B 804 A MU ) R 26
HEMIRKR, 24 KSCN #E/NT 3.0 mol/ L K}, A
5 KSCN ¥ BEHI N, 40k & s 3 n; 4
KSCN ¥ KT 3.0 mol/ L i}, &HRARAL
TR, &MRFEREEAIEE] 93% . KSCN KA
SHIHLELN &8 T BB 1 A R Y, PIRIRA:

CTAB* * Au (CN); * nH,0 * mTBP(oy +
SCN{ag= CTAB* *SCN™ * nH;0 * mTBP(u,g + Au
(CN) 2(ag)

R Au(CN)2 BT X CTAB* HIsEH JIKTF
SCN™ 5 CTAB* (36& ), HT7KAHF SCN™ #KE
AEw K, MAEGHAF Au(CN) 3 IR AN BN,
K24 KSCN 5% 3 mol/ L I, BEWKFAu(CN)2 K
T R FENIKAM o REFENIKF I Au(CN) 2 7T ELH
R 7 A 4

3 e

1) KA N5 455 BER R & PR CTAB
Ja, WERET TBP MHEHKE L& HATERE . H 3
PAEUFE, XF 50 L S FALB AL B L0 R I, AEHL
RBKT 95%, EAWEKRENT 0.5%x107°,

2) KSCN ¥k X F 4 1 R AU 1R K,
4 KSCN WK EERT 3 mol/ L I, JRAZ S>
93% .
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