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BRI AN : Lol 4l ALY : Tl 46 (Au <0.02 g/
t,Ag <0.2 g/t) s llRD : Tolb 2l ; — 48k hik . Tl 2k, #y
W@ﬁ*ﬁiﬂz@,g@é’z\wm =99.99% ;?E%E:OJA% =
99.99% ;3 UK LR - 3 T 4 B IR - 3 Mr 2t ; 3R R - 73
205 B BT T EROT S AR HE AR AT (1 AR
Jht) o 1 mg/mLs 5 B HY R SR S R HETR
- R B B BT R AR M A BOR BT
SO R VAR B 0.5 mg/L 1 mg/L,
2.5 mg/L.5 mg/L. 10 mg/L,
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Table 1 Elemental compositions of copper

telluride sample

w4y Cu/% Te/% Se/%  Aw/(g-t™') Ag/(g-t!)

S 20~40  22-~60 1~25 3 ~300 100 ~ 10 000

L4 R
1.4.1 Fck

HERAFREL 2. 0 g CRERA 22 0. 000 1 ) IAFE , S5HkIR
AL AR RE AR TERRER 2 BOR T R T
Zh IR A, 552 10 mm JRE 3 15 7] (kR
B AR ARRE =201, TR L) o

R2 EBHERTTR 1

Table 2 Proportion scheme [ of raw materials

g
FokE mEREN RALHEY AALGE ik TEH
JFik 30 200 10 15 3.0

1.4.2  K&mEm

PR IR A SRS N, T 930 C 45l
15 min J5FHEZ 1 100 °C 275 10 min 57, B 3 3y
SERE M BERE BRI R 3 TR, B A TR A BREGH
TR RV H G o0 B8 5 0 AR 10, B i miior 7 i
AR OB OG5, i Ay 35 ~40 g) S [l
IR R 28 1

1.4.3  JKWK

B SEIT AR B F# (900 €, 30 min )
U BRI, SR PATAF T o s AR T 2 T SR R
LJe TP T B A S R IR 428 il £E880 °C,
AR BN R, WK WA BN R, K I U
TITTORR RO, 5B T A8 25 mL (9 &Y
A, L [ WA 2 A R S I
1.4.4 —R*ME

R A 55 IR i A R I R s N BRI
TBCE TR B AL PR i AN, SR (81 A 500 mL %
IR, SRR RS At AT R
3R 3 FORr R TR IR A, B 15 20 10 mm
JE PR B SR (IR AR =201, i b)) o 4%
AL S Rl KW A WP 21 7 3

®3 ERHER IR

Table 3 Proportion scheme II of raw materials

Bkl BRERSH Afesy HEfkRE IR TERY
Jiga 30 80 15 40 3.5
1.4.5 %4

P4 T UK R AR B () A R R T s s, BT
[ — S HR N I 15 mL (1 +4) ZFR, &3 ~
5 min; 445 R0 PR G R R R, KSR 3 ~ 5
W BT BHERE., AARPRE LE/NT 301
B, T A AR P AME PR 4

AR B RS B TR, JIALS mL
L +7) GEIR , ORAFARIR I AT 6 29 30 min, {5 13
SRV, FHPOKBERE 3 ~5 UG A 15 mL #4 (1 +4) fiF
PR, AR SR FFIE R 24 45 min, 3 S 45 US S IR W,
FHBOKGEB IR FI4RE 3 ~ 5 WK AR T 2 4k r
B, VR H S FRE
1.5 #igsbiE

& ARE BB BT8R 3 @, 0., N, A
K g/t 721 ~ (2) 15

+ -
wy, = TS 08 (1)

u
my

_(my+my) = (my +my) —mg

W, - x10° (2)

A emy HIRHTURL, g5 m, O — U B ki i
mg 5 my YR B I 46 B 5L 5 i, mag s my D AR IE IR
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2.1 mEEEREERAHLRE
30 1 AR AS A RS BN R RERR B,
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Table 4 Tellurium and copper content in copper telluride samples
Rl pIvEN I 2* 3 4* 5" 6* 7* 8*
Te/ % 24.01 26.76 29. 98 32.17 33.78 46.03 51.37 58. 83
Cu/% 33.70 37.56 34.62 34.20 33.06 28. 00 21.64 16. 32
RS ORFRERREE & PF ARSI 20T 4h
Table 5  Analysis results of samples with different silication degrees
T ik L G (g17") T

eV BRIREH AARE AR b TERD Au Ag

1. 000 30 200 8 10 3.0 13.41 1745.41 BGOSR
0.30 2. 000 30 200 8 10 3.0 13.43 1743. 63 BSGH EARE

1. 000 30 200 10 15 3.0 13. 44 1742.00 DG HARE
0-50 2. 000 30 200 10 15 3.0 13.45 1745.51 BGOSR

1. 000 30 180 15 15 3.0 13.39 1722.56 ARG AR ARG
0.7 2. 000 30 180 15 15 3.0 13.33 1721.12 SIS HLRE AR 7

1. 000 30 150 18 23 3.0 12.99 1703.58  BRfImOHLRS , ki
100 2.000 30 150 18 23 3.0 13.20 1693.55 PN HLRE , R kG

1. 000 30 120 20 28 3.0 12. 89 1672.06 SRS ELRS A
12 2. 000 30 120 20 28 3.0 12. 81 1 658.94 ASFIOHLRE BRI

T A — IR EE R 3 AT IR S R A (E

HIZE S Al 1, Y RERRE M 0. 30 ~ 0. 75 B XF45
SR/, AT AN W R 47, i 5 il AR 4 oy
BT s MR BE O 0. 30 B, 4 Rl ¢ HE Je W
SE R 1 3 I BB R BE R, T RE R =0. 50 I
PSP B Tl R B AE AT HESZ VBB N AR R JE R T
0.75 J& , FEfT it sh A 22 , By n S WURLEE . 2 Al v
MESP S, Au Ag ZURIYMRAR . 2R 5 I8, B FERER
JE 0 0. 50 A7, R - lRE i 2. 000 0 g B R 4
30 g FA AL 200 g, A ALRE 10 g B 15 g JEH)
3.0 g0 HAR T AMRESCRTIZBCE 7 R B RER 2D
T HAVK A 895 ks B n, B P A5 8080 5 b i 05 0k
(YS/T 1329.3—2019) 454 HU X} RLAF, R A IR BC A

JrEIEM
2.2 RMREIRE

IRWRTE I A J7 125 Hh S X 35 SR i AR S

[m]

AR IR — e 850 ~900 C 1 DL 1R ALl
11, EEAEAN R L T 15 ROIR S , LA RE JKIR
IRAEIRE  Z 2R AN 6 TR

R6 JRWSE
Table 6 Ash blowing temperature
TR/ C AR A RUIRES LER/ (gt
860 BRBAR 8 2Bk 25, R WL AR —
470 BRI B B Au: 20.52
SRR R AR SRR Ag: 5185.38
480 EE o RN Au; 25.43
SRR SRR AT Ag: 5182.62
490 BROEH RS Au: 25.40
GORRERE L RS RAHT Ag:4954.70
900 BROEHT RS Au: 25.41
BORRERE L RS R AT Ag:4819. 88
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AT IR B G Al A, KGR BB AR, s
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BRERARAR , DI EFF 7 880 “CHETT KK

2.3 #pIERIE

TE AR A T s PR A 2R R 22 T8 IR 3 4%
R MM, PR st T 5 75 35 B L 6 A5 b 1, 3 5 2
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Table 7 Proportioning scheme for correction of test and results

- %mﬁdﬁﬁ%/g TR AokiE A/
TRIR M PhO Sio, s TEHY mg
1 30 80 20 40 3.5 GBS A B 0. 304
2 30 80 15 40 3.5 WALt H o 508 0. 300
3 30 80 15 30 3.5 T B A 0.295
4 30 80 15 20 3.5 ERE H AR i —

HR 7 AT, 5 58 3 4 Kb IF 22 e Fsf J8 7 i 2 4
e B A8 Rl Al oS BOME S A N o B, HOR W
A RIEY), A RIE . % G xS 5174
JERHAA L e 58 2 b IERCRE T 46
2.4 3ttbike

FRELS. 000 0 g jHE TR, 225 IR B e 40
SRR, NS AN SR AR B R UTEY) , W 5 2ok 8 K
1k, & ok A Pk CEORH T 2 W3R 8 Fan ) el LK
W AME A4S, 5% YS/T 1329.3—2019 [y 45
ARG 45 AT XS, FERTEE R L 9,

®8 ML - JOX BB R
Table 8 Wet pretreatment-fire assay
batching scheme g

By WEREN PO 8i0, k% e
ik 20 100 10 7 3

R IRETE P - BRI LRI
Table 9

Comparison results of wet pretreatment and

direct fire assay g't_1
T T AL A SR B KAR G SR
Y’ Au Ag Au Ag
1* 25.48 5185.22 25.43 5 188. 30
2# 7.40 4013.36 7.42 4015.70
3# 23.23 1555.43 23.19 1563. 14
4* 23.97 1795.25 24.01 1791. 11
6* 4.69 253.58 4. 68 257.67
7* 6.13 359.21 6.17 362. 62
8* 4.67 168. 32 4.70 165.71

T B — RIS R 3 YOPAT IR IR S SR AP 19 ME

G, L s L B
SRR R
25 SR AEHRFEME

3l WS 2 B SR o
A S0 T RO U A5 S W
AR LA 77 B CRE B 26 036 25 L 10
BR) AT 3 WP AT

RI10 TR

Table 10 7% Sample impurity content

N P
FE S
Cu Te As Bi
7* 21. 64 51.37 0.43 1.02

BRI A BRI D) e 4 SO A0 A5 2 i 4
B HE A —2H 50 mL BedR v, A S mL E K (Eh
R IR =3: 1, (KR ) , B F s Hui EAREInA =
SRS AR, BUT Y5, J5 /K 8 45 % 25 mL, iR
510 ¥ 2 YR S AR P 0 4 4 T S BT A T
) 150 mL BEpR B F AR AR A 2/ MAFR
(25 ~30 mL) , BUTFF§¥%, 0 5 mL £h 12, & & 0 )=,
B HEPWR ERECT B EINA S mL EK, &
S R EE Nk 28 & 50 mL,JR2A]

T A LA B 45 B AR R A U A A
P 28 1 A5 TC B A, W B Y R Y R T
JEE DB R AR HEVS WO T TR R R SR 22 T
YERRZR

5 TAE MG A R AR 21, A R &
LB TAR K S 6T 0 7 4 s B2 43 4 P LB
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Table 11 Wet pretreatment/direct fire assay gold

particles, gold separation liquid impurities content

T E R/ (got™h)

R, R H % O 4 L 518k AL 2 -
JOREIEAF BN AL 43 4 VR 2% T B i S A AR
TP, X4 R R TCR R .

2.6 BEESITAE

HUS AT RE S A SCILE 1) A 20 R AT
M Au Ag Fi RN 2 B 45 R W3R 12,

TR BTG F U 1% 7 1 K 8 P 3 U, A A v
RZETE 0. 34% ~2.76% i /R 2K .

2.7 fndREYR I

. e
™ T Te Pb Bi KRR Ty B R, R B AR
Mk BiAL B BHL0.00 0000 0.0 0.00 A 176" 8"FE 2 g (CR§fi 42 0. 000 1 g, fiff 4
Jrépi@ 0.00  0.00 024 0.00 TR A) AL G AR AR SCRUE T B
ki A 0.00 00005 0.00  0.00 BEVEAT AR DA, 25 SR L3 13,
Jrép 000 0.00  0.17 0.0 H1 3¢ 13 WIA, 4 /s il 3o 98.7% ~
F 12 MEE AR
Table 12  Precision analysis test
%5 MELSR(T W)/ (g17") THME SD RSD/%
Au 7.45 7.35 7.40 7.42 7.21 7.41 7.38 7.37 0. 08 1.07
2 Ag 4018.30 4013.36 4022.96 4014.72 3988.54 4019.68 4032.32 4015.70 13.51 0.34
Au 23.87 24.02 23. 66 23.95 24,11 24.26 24.23 24.01 0.21 0. 88
4 Ag 1795.90 1806.90 1782.93 1763.54 1800.75 1810.21 1777.56  1791.11 17.03 0.95
Au 4.56 4.75 4.72 4. 64 4.67 4.83 4. 68 4.69 0.09 1.82
6 Ag 251.98 255.18 259.11 253.29 264.57 260. 62 258.93 257.67 4.43 1.72
Au 5.99 6.32 6.42 6.15 5.97 6. 08 6.26 6.17 0.17 2.76
7 Ag 366. 09 357.33 360. 06 370. 48 363. 31 361.79 359.28 362. 62 4.48 1.24
Au 4.75 4.50 4.78 4. 80 4. 68 4. 64 4.77 4.70 0.11 2.26
8 Ag 161. 64 159. 44 170. 32 167. 54 170. 01 162. 58 168. 47 165.71 4.40 2. 66
F 13 Ar DAL
Table 13  Standard recovery test 3 éljiljib
- Au Ag AR SR L R 4 7 0 5 i AR A R 4 B
yeg TREL R GRS AR bR R/ L IR A R SR E T TR L A I R A A
e ws % pg  wg % RIS FRAT T BT B0 B 5 , W 5 5 )
vooasay 0T g T TR RS MR MR 220 0. 34% ~2.76% , 4 W IR
40.00 101.2 5000.00 98.8 B2 % 98. 7% ~ 101. 2% |4 F [ 1 2 K 97. 5%
¢ a0 e 002 ~99. 0% , FLBekRHE 77 1 K AR 7 38 FIPELT , 6
0.0 %87 0.0 T® SRR R , T B
8" 4.70 0 P2 e 0 PO [ &2 3k ]
10. 00 99.5 300.0 98.5

101. 2% R4 B R Ky 97. 5% ~99. 0% , 7] LI i
filf A P R T E AR TR
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Process and industrial design of TeO, preparation with copper
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Determination of gold and silver in copper telluride by fire
assay gravimetric method
LIU Na', LIU Fang-mei' , LAI Qiu-xiang'”, LYU Huo-xiu', ZHONG Shui-ping’”
(1. Fujian Key Laboratory for Green Production of Copper and Comprehensive Utilization of Associated Resources,
Zijin Copper Industry Co. , Ltd. , Shanghang 364200, China;
2. Zijin Mining Group Co. , Ltd. , Shanghang 364200, China;
3. Zijin School of Geology Mining, Fuzhou University, Fuzhou 350108, China)

Abstract; The current standard method YS/T 1329. 3—2019 can accurately determine the content of gold and
silver in copper telluride, but it is difficult to meet the requirements of copper smelting enterprises for rapid
determination of gold and silver in copper telluride due to its complicated operation and long cycle. In this
experiment, acid pretreatment to remove impurities such as copper and tellurium was abandoned, and the optimal
detection conditions were explored through a series of experiments. The direct fire assay gravimetric method was
established to accurately and quickly determine the content of gold and silver in copper telluride samples. The main
characteristic of the method lies in the direct analysis and detection of gold by fire assay gravimetric method, which
is not only accurate and efficient, but also suitable for low content ( Au <10 g/t) samples. The relative standard
deviations ( RSDs) of the results of five copper telluride samples determined based on the test method were
0.34% -2.76% , n =7. The addition standard recoveries of gold and silver were 98.7% - 101.2% and
97.5% -99. 0% , respectively. Gold and silver in copper telluride were determined according to the test method
and compared with the results determined by YS/T 1329. 3—2019 method, the results were consistent. The test
method is suitable for the determination of gold and silver in copper telluride samples during copper smelting, and
can be used for daily detection and analysis.

Key words: copper telluride; fire assay gravimetric method; gold; silver; copper smelting; relative standard

deviation ; recovery; ash blowing



