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(£ E PerkinElmer 23 7)) o A4S TAE 4544 Hy: 43 B
P 267.6 nm, FHTI A 1300 W, 58 1At
15 L/min, 3 B S 0. 2 L/min, ZE LS i = 0. 8
L/min, ZZ & 1.5 mL/min, &[0 WM FEES 15 mm,
WA T 1.5 mL/min, BECGIEIRINF(A] 20 s, H 3)
FUTEE 1 ~5 s,
1.2 brufEiE Sk

GARERE R (1. 0 /L) FRHL 1.0000 ¢ &
Al (4l KT 99.99% ) T 100 mL BEFRH, JimA
50% W EIK 10 mL, BKIEZE K =T BTFIA 10
mL YRERIR , RSEAE Wb K EZs T, FHERIR A K IS ik
B A 10 mL #hPRAY 1 L 28, K HEwh i
BRZIE 755 o

SARERR (20. 0 mg/L) : I 10% £ /K i B LA
AR A A T RS T T

LR S R 45« K5 DI 8 B 25 ol 300 Ok v )
B, BIZ) 4 em x4 ¢cm x0.5 em (£ 0.25 ) f/h
Yesgg o

TR N AL 2R B AR BE 25 s Mok 1 kg, LA
2% WY FRAL S EL T 5000 mIL TSR iR i 5 ~7
KOAIBERE . TN, BT, DL 2% 3R 1 —
K HUETF A B FoK e BN, T S TR AL
EREEES h & -0.074 mm, £ .

BRI IR 5 7V  FRICAL B A 336 1 2y
10 g T 1000 mL & FL i 9 5% FKH, A 4 cm
x4 cm x 0.5 cm Y0¥ 100 3,330 4 h J5 835 10
min 5] K ERVEZ 10 K, 2 I T M BURE i
MR, FT B TR A
1.3 948575k

(1) 4B RV RS2 36 - IR 20 mg/ L 453 B HE VA
W 4.00 mL F 250 mL =i, i 50% T K 20
mL 10% FACBRIEW 3. 0 mL, 78 H #AR B B
5 min, R, HILA 5% E4RERET 0. 15 mL, Jiizk 2 100
mlL, AR IS8 — B, 435 W R 40 min, Y 5 H]
TKERE, BTk 8, BT 30 mL 3, 78 57 I
HP A B 9 — B, BRI IR 0 W R — U, KT
G, BE T O U O 0L ) HE s v, 3 580°C Ak
Kye B I0 RO IRAL, BUE Ve ET, in 50% F7K 2 mL, 1
AR B2 E 1 min, 83 10 mL H @, E 4,
5], 4% 1CP - OES X LAEZRAFIE

(2) BRI AT  FRIBURE il 20. 0 g TR RE BRI
650°C KB 2 h, ¥4, 6 F8 3) 250 mIL =ffiffih,
11 50% F /K 100 mL 10% E A8 4% 3.0 mL, 75 H
PR B ) 29 30 mL BFERCT Y AP, i 5% &

FRERAR 0. 15 mL, Ji7K % 100 mL, #8257, LR (1)
() S5 5 1% o

(3) bt Ze i HERF RS IR ERR IR 0,10,
20.50,100,200 500, 1000, 2000, 5000 , 8000 pg F
50 mL ZEHH, I 50% F K 10 mL, LIK B = Z)
BE 35 FAN AR TAE S A7 00 2, 2 Wl b o
HHES 3

2 gRGie
2.1 (SR ER AR AR S R A 5
2.1.1 BRI LS
TEPEAS[R] P Hly AN [R) KA (905, DL 5% F K=
W04 b RS I E A R, S5 RERI] A
[ 6 S8 T 55 14) A B 23 155 910, 98 194) 2 P2 AN B2 A RH G, T
I ) T S IR AR 5 FR ) I R N R
JEE T S YT X0F 4 R BB 3R AT, LA e 3 9 28 (RS
4 cm x4 em x0.5 em) %f 4 A0 JF R 5, BTk 3 Fip
TR 42 (0 W U R 3R 24 KT 99% , A5 18 T P
0.5 em JRERhEE EEIE A,
2.1.2 JEIRTAL BT VA
SCHRL 4 ]R8 UE B - 3% 38 I6 28 70 20 A5 38 1Y 4
W BT AR IS, 24 e 4 ) R 32 DA R X T T R Y
PUTILRE Sy o M FHREE ™ S mm JE % v 235 B2 90 98,
DAANIR] J5 ¥R A 3036 50, 0 A ) SE 56 2540 47X b
WHoE. R 145 R & wki = T 15 (TBP) 4
PRAE IR T | 4 1 W BT 58 AR 5 76 28 280 0L
b 38 2 R L S T AR IR ( MIBK) AL 5% K Ak
T 4 R R 3R Ay, H 22 Y S 3 3 ) R v
BT 4 1 W B RN TR, PR R X AT ik — 2P

e 1 AERIBAL BT TR St FE R

Table 1 Adsorption rate of Au with different processing
methods of foam plastic

Ly AubRifEAE  Au [ Au TRHER
(ng) (ng) (%)
s 80 76. 86 96.08
K#1h 80 76.67 95. 84
2% FHAMNE 1 b 80 76.09 95.12
5% FK4ba 80 78.15 97.69
WiksE 4 h 80 75.91 94.89
MIBK 4 h 80 78.34 97.93
0. 05% MBRIFEHGE 12 h 80 79.53 99.41
0. 05% Wil MIBK 2 12 h 80 79.45 99.31
MIBK - TBP 3 12 h 80 75.24 94.05
TBP 312 h 80 52.43 65.54
yrany 80 79.60 99.50
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ARZZ DL G0 A1 R TE AR i o0 BT O o i 48
AEFETT I IEAT T B AE, 45 5 2R W 4 MIBK 31 %8 A1 )
5% F- /K Ab PR IR R A A 1 CR AN
FE, AR SCE BRI IR A — 5T
2.1.3 SR

WFFEIN N - 2 i 8 % A’ 5 W B, 1 %
Au " Fl A’ AP AR R, 78 10% Tk A i Au”
TAFAERY W] BEVE , T 7E /KA RER BB iR w2
W JFEPER T E WA TTREK A’ Bk Au ™ DT
IR Ifie e, BRI I AGE 24 9 UL FDRE Au ™ Akl
Au® T L 1o 2 90 9 P W

Foe SO0 AR AR B R I AR R AR, %
S A BRI, 25 SRR A K VRN
YEEART, 5 4 i BLSCR LT TERE M5 IACRUK L
RN WU K 425 (4 Y [ AR AR R 1 2 i 7K 5
DA v i R A A AR A 7, 4 ) ISR S v, ELIMA it
BB Gy e . ARTRIEFINA 5% 4G ia% 0. 15 mL,
2.1.4 FALBIMA R

SCHRLS JUERA A Fe®* 2 42 v 1 ok 3 ) X} 4
(R B RE 770 e S 56 5 9 el AR AL A T in A
L BB e T A B R . SERR UESE T R B A
AP ASAL B2 A mHSCR , 10% 1) E AR Bk
WA B 3 mL B 4 5 (8] R B, A 2
99.8% .

2.1.5 4Ry Fasfa]

a2 2 50 7 1% o7 i 3 W B B T 2 4 4 1) [l
K, L5 B RIAE 40 min DLPY 42 [l 3
BT B ) A F] 50 min B 42 1 1R
TEUE TR o B0 T A 1 W B3 A 4 1 O A 5 7 A
IS SHEAT ) A RSP o 224 0% B B[R] /N1 40 min B
KD A R /N A e 0 8 11 R 28 34
)W B 3R 0 A5 B R 5 T B B [T 40 i B % i
Vs it TV 5 W BREST TR) DK 50 miin Fiof 28 5 340 98 1)
I B30 32 /N 7K1 i i S8, 8 9 8 1 W e >3
BT R o R 5 T B ] 35 FH 40 min,

2.1.6  WEFHARL

o Sy 1 O R AR FR A 4 A i DR . 2
SR W BRHARA 100 mL i 4 1) [ 5036 e g 5 W
BEHA ARG /N, AN -1 58 5 0 56 A H ik, 4 1 Il
R W HARFAR T 100 mL B 4 1) [T % 2 R
R B AR E A 100 mL,

2.1.7 FKUPEE

FOKU BRI &R M R E RN R, R

JIEEE PR BE B R A IR, 455 R £
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IKHPE/IN T 10% i < 1) 1 B 25 fi 11K 5 2 7K ok 5 A
10% B 285 16 58 X <5 1) [l MAC 3R g o 5 KR BE R T
10% I IR T 46 32 JE5 ik, <5 O W R R S 408 T . i
FIRUSE ] 10% o
2.1.8  FIRIIBAHI WA

22 U B 2 A v L 2 0 <3 [T WA SR A A RO AR
X 2RI 2 U RS A 76, LA 5 A i 114 0
E b BRAGHE REHERR R BRI B I M A . S0
TR 20 o, U2 G R/ T 92,36 pe/g /Y
ARSI AR i , 249 T A 2T R 2R 5 T E
KT 92.36 pe/g WFE b, FLIE (B A, i L E
BRI IO BT A 2840 O 1840 pgo ARTTILTERR
L 20g Fffm AT E Y EBRAfAE N 92 pe/g(K 2) .

2 AN AR A e R

Table 2 Analytical results of Au in different ore samples

Au B9 (py/s)

FE i RS
2% A A

Fed 1 fiy A 20.45 20.28
FEf 2 [ =gy 30.57 28.44
FEh 3 fiy R 64.88 61.62
FEfh 4 AR A 0 41.92 41.65
FEqL S AR AT 89.92 90. 13
FEdif 6 Vag el 61.02 61.62
FEmh 7 A Bk 92.36 92.17
FeqL 8 A ek 100. 36 95.43
FESL O VEE. 3¢t 130.01 95.03

GBW07299 1 Bk 53 52.35

2.2 wfarb IS e RN T O

WA AL TR IR P W Mo j@ a5 4
P TE A W 3 SV RIS Oy S, S A T
PN BRI I 0] 4 R B3 . Ry Z2 G SR At 0
Bra XS W3R 3, Ag . Cu Zn Fe FET0HE X451 1
SN, T EX THITR AL /KK, <6% 1Y
Pb. <4% ) W, <6% [ Mo Xt 43 #1 To s, K Ti%
T B I E WA
2.3 JjiER R

TE0 ~5 wg/ml ¥ B0 [l N 6 19 &R T7 72 0
y=4x10"°x —=0.0719 413 R ¥ N 0. 9991, 7E L £§
AL TR AR R A, AR 2 E R T AT
12 WA - HIE Ry 498. 82 pe/g, T S E 1Y)
Frifefi 22 135. 27 pe/g, LA 3 A5 BOARIE S 22 bR LAAR
HEM L RERIT AT AR RS 0. 002 pg/g.
2.4 JiikS s AERE

FEBEE ST, 6 8 Bh & b ) 51 43 1) °F-
ATIAE 6 U, Z5 R W3R 4, & FRiEY) o iy AH X 128 2%
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Table 3 Content of coexistence elements and the analytical
results of Au with this method
TLREH(%) TR (py/'s)
RS , R A

Ca Pb Zn Mo W Ag T Au Bt Au bt
FEAL 10 {2.7711.990.85 - - | 105.87 6.47 4.81
FESL 11 0.31 3.2 0.18 - - | 68.79 92.36 92.27
FEARI2 | - 3.8 - 4.99 - |139.28 9.92 10. 1
HEWM13| - 1.8 - 6.27 - | 25.16 6.86 6.85
Fedh 14 [2.64 - - - - | 95.28 61.02 61.62
HES15 | - 5.1 3.13 - - | 78.52 4.2 4.23
W16 | - 549876 - - | 77.87 13.95 13.83
FEA 1T | - - - - 22.5| 3.96 1.39 1.13
KSR 18 | - - - - 3.6 - 20.45 20.28
KR 19 [0.62 - - - - - 1.21 1.28

T =" RTURN Au RIS FORIA BT 0 & 6, AR

B4 JiAETnE RS S

Table 4  Accuracy and precision tests of the method

PRI eRARREE SROMER HRE Y RSD
4R (ng/e) (ng/g) (%) (%) (%)
GBW07247 0.05 0.051 2.00 1.3 3.7
GBW07248 0.1 0.103 3.00 9.81 2.6
GBW(E)070012 0.3 0.31 3.33 7.7 1.5
GBW07807 1.1 1.08 1.82 555 1.0
GBW07808 3.2 3.14 1.88 4.03 0.7
GBW07809 10.6 10.8 1.89 2.55 1.4
GBW07801 57.2 56.9 0.52 0.82 1.4
GBW07802 37.3 37 0.80 .22 2.0
3 ﬁnllg
AT KB fa , Bea i AR SRR

B, SR FH 85 10 38 1 U 35 TR B T 4 e i
B3 = 5 99. 9% LA b Fif i T SCHR [ 4 ] g Il fie
(99.8% ) o FEAFTCER AR BRER D) TR/, 5589 4H
T IRAEE R R AT R 20 g B, o/
AT LB BRI 42 0. 01 ~90 Mg/g WA 4,
XPAT KA R R A b AR R G A
o FEM %%Lﬂ‘%u‘m@,ﬁi‘ﬁaﬁ%%ET 2 1
ff TR T LARE T i HR bR U 2R B 254 i ] R LA
RS fE o iR ATORG B5 BSOS RE W AL R Y
[i] 5L

MR T 92 pg/g WM. 8 E KT
20% BT AR R KT 12% (WA S
AR EECREACEAT ) BB AR &, 75 08 0 B
FEGREERINE , A8 53 B 5 A8 3 Oy T i T VR — 2
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Determination of Gold in Gold Ores by Inductively Coupled Plasma-
Optical Emission Spectrometry with Carbon-loaded Foam Plastic
Adsorption

CHEN Jing-wei, LI Yu-ming, SONG Shuang-xi, SONG Jiang-tao, CHU lin
(The Fourth Exploration Institute of Geology and Mineral Resources of Shandong Province, Weifang 261021, China)

Abstract: The method of carbon-loaded foam plastic adsorption has good adsorption properties of gold, but is only
suitable for filtration adsorption with complicated analytical procedures. Inductively Coupled Plasma-Optical
Emission Spectrometry (ICP-OES) with carbon-loaded foam plastic adsorption was used to determine the content of
gold in gold ore and is described in this paper. The gold ore sample was firstly burned at 650°C for 2 h, followed by
dissolution with 50% aqua regia and 10% ferric chloride, then oxidated with 5% potassium permanganate. Gold in
the solution was adsorbed twice by carbon-loaded foam plastic. The carbon-loaded foam plastic with gold was
burned at 580°C and dissolved in 50% aqua regia, after which the content of gold could be measured by ICP-OES.
The detection limit is 0. 002 pg/g and precision (RSD, n=11) is less than 3. 7% . The method of gold adsorption
rate is greater than 99.9% and the measured range is 0. 01 — 90 pg/g. The method has a strong adaptability to
different types of gold ore with higher accuracy for low content and high content of the samples than the previous
method.

Key words: gold ores; gold; vibration adsorption with carbon-loaded foam plastic; Inductively Coupled Plasma-

Optical Emission Spectrometry; potassium permanganate; ferric chloride
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