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Table 1 ~ Analytical results of the homogeneity F tests of reference materials
YS -1 YS -2 YS -3 YS -4
S H
Au As Au As Au As Au As
0, 0.0104 0.0003 0.0374 0.000021 0.272 0.00136 0.717 0.00134
(0% 0.0070 0.0002 0.0350 0.000016 0.209 0.00128 0.588 0.00131
v 29 29 29 29 29 29 29 29
v, 30 30 30 30 30 30 30 30
F 1.54 1.55 1.11 1.36 1.35 1.10 1.26 1.06
Fo 0529 30)
T AR UTOR MR, Au B304 10 70, As B4 1072,
42 bREWITESITE RSD £RRa R
Table 2 Analytical results of the homogeneity RSD tests of reference materials
YS-1 YS-2 YS-3 YS-4
ST H
Au As Au As Au As Au As
S 0.71 0.238 0.75 0.041 4.32 0.436 6.22 0.911
RSD( % ) 2.7 1.3 4.8 2.0 2.3 1.6 2.6 0.8
Sphy 0.004 0.0002 0.011 0.00001 0.011 0.0003 0.050 0.0002
V< 5 ik DUBCRE AN RCHR , Au B34 10 7°, As B 1072
2.2 faErERRS PR L A I b v S ) A e o (R R S O A E
WG JJF1343—2012 A7 G ML - R e MERR B 7> HiARE @%Iiﬂﬁfﬁﬁﬂzf?”?ﬁﬂ@fﬁ P
N (1 ~2 L3 ~ SAHTIEHM)ﬂI u,=s(B) *
KINFEMER SR (6 ~24 I H,5 ~6 DIFE A1) , £ fﬁ‘#‘:us—EEiEmﬁi‘fitﬁl@H"JK%?@E;S(& ) =B 1
LIRS 2 M5 B R a8 i 2% ﬁ‘T?FT/E%ﬁ%* PR iE( 22 5 -— 2 € I PR AT HI PR
P, — B O P SRR S P AG 90 45 R PE Al b 4 AR ZR 9 b W Jo B4 B ) D B D A R
FASENE CA RO TR EE MK E 0, R, BT A T s A A 2
) o 4 DB APREY BRI SE )5, & REATAER) , A IS AR HE M) B A A e 1k

TR EDCORAE . 7E2012 4510 [ ~2014 4£8 H iy
T 5 WRE RS, B UGHEAT 4 M EE M E . KK
FEARN Au 1 As, 3BT 5 TR [R5 ST R 56

SR JIF1343—2012 Y2 S MR 56 7 vk A T
G, K ge 45 A T3 3. mRR etk R 4G
AHLFE95% BAG T 4 PR Trh Au Fl As 5
o [ LR RPR A 2 B | B | <toes = S(B1),

%3 hE AR ETER SR AR

3 ket
3.1 EfEARRAI ATk

ARYARED) B E (HR 2 KSR % 2 i oy
BT O, i 20 S i [ K 958 oA E (3
AR ) % Mb A D45 Dy = i 5 70 1) 4 R o
WE (FHEIE) SE 5 % 20, 58 {5 15 A5 1 35 4

Table 3 Analytical results of the stability RSD tests of reference materials

YS-1 YS -2 YS-3 YS -4
S
Au As Au As Au As Au As
SEI(E 0.71 0.245 0.77 0.042 4.34 0.430 6.28 0.915
Bi 0.000347 0. 000095 0. 000029 —-0.000087 0.00225 0.000103 -0.00185 -0.000325
Bo 0.707 0.244 0.770 0.042 4.317 0.429 6.298 0.917
s(Br) 0. 000509 0.000078 0.000410 0.000029 0.00223 0.000158 0.00320 0.000572
to.05 * S(B1) 0.00162 0. 00025 0.00130 0. 00009 0.00708 0. 00050 0.0102 0.00182

LR R EFR, Au 600 10 76 As Hfii g 10 72,
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T3 A B , D s 2 SR — Bk R TR R AL T
LA A A E
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PRUEVI BT AN 5 B U DL 3508 7 D) o
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U=k Ju’ +u;, +u’

R R B A K- 95% I, AL R k=2,
AHE B4R RS,

4 Fham A AR bR ED B E Y
AHETET TR 4, F 4 D EUETE 2 58T
FEI A ] ) ) o 90 4 0 A A HE ) i GBWO7807 (1. 10
+0.03) .GBW07808 (3.2 +0.1) ,GBW07300 (5. 72
+0.22) , il (A 2 BE DL FIRR R 2 A~ 2
4B AR UEY) 45 A% GBMO98 — 8 (As: 0. 0525% +
0.003% ) .GBM997 —6( As:0.503% =0.047% ) .

4 RUEMONEE Y JEAE L
Table 4

Certified values and expanded uncertainties of the

reference materials

GBWO07854
(YS-1)

GBW07855
(YS-2)

GBW07856
(YS-3)
EEFERR | Au As Au As Au As Au As
NVEM | 0.71 0.245 ] 0.76  0.042 | 4.34 0.432 ] 6.30 0.906

U 0.03 0.006 | 0.03 0.001 | 0.10 0.008 | 0.18 0.019
n 15 9 12 10 13 10 13 8

Y Au BB 10 70, As B Ak 10 72,

GBW07857

g
PR S (Y$-4)

3.4 WIRPERSEST
FRHE JIF1343—2012 F 3¢ #L5E « b5 W) o 5 2
E A0 52 ] 8 o — 25 ELAT B E AN R JEE 1) AN ] BT 1Y)
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Fig.1 Partial measurement comparison chain
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Preparation of Gold and Arsenic Certified Reference Materials for
Chemical Composition Analysis in Carlin-type Gold Deposits

YANG Li-qin, CHEN Zhan-sheng, XIE Lu, LI Xuan-hui, FENG Liang, Aiao-jun, TANG Yu-lei
(Gold Geology Institute of Chinese People’s Armed Police Force, Langfang 065000, China)

HIGHLIGHTS

(1) Carlin type gold deposit is important type of gold mine because of wide distribution and large amount of gold
resources. For this type of ore, gold and arsenic are coexisted, and arsenic affects accuracy of gold analysis
and recovery rate of minerals processing.

(2) Au was determined by Gradient Roasting-Activated Carbon Adsorption-Atomic Absorption Spectrometry,
Inductively Coupled Plasma-Optical Emission Spectrometry were mainly used for As analysis.

(3) In the data processing, the fixed value Y, and Y. in DZ/T0130—2006 were applied to eliminate the outliers in
the data of the Au and As groups, respectively. Then the outliers in the group data were examined by Grubbs
and Dixon method.

(4) The coordination unit in the gold determination included an international testing agency.

ABSTRACT

BACKGROUND:; Carlin-type gold deposits have attracted much attention because of the influence of As on the
analysis and recovery of gold. It is necessary to develop the specific reference materials ( RM) to support
application research.

OBJECTIVE; Study samples were collected from the super large Carlin-type gold deposit in the Yangshan gold
mine, discovered in recent years. Four kinds of reference materials GBW07854-GBW07857 for Carlin-type gold ore
were developed according to country-level standard technical specification.

METHODS: A total of 20 laboratories simultaneously determined element values. The main gold analysis methods
included Atomic Absorption Spectrometry and Fire Assay. Wet analysis uses gradient roasting-activated carbon
adsorption of gold to separate arsenic and other interference components. Inductively Coupled Plasma-Optical
Emission Spectrometry (ICP-OES) and Spectrophotometry were mainly used to analyze arsenic. Citation analysis
relative deviation permissible limit to define within-group outliers makes up for the incompleteness of the Dixon and
Grubbs methods to eliminate outliers.

RESULTS: The homogeneity test index F < F, 5 (29,30) = 1. 84, indicated that there were no significant
differences between the groups and within the group. No statistically significant changes were observed in 5 analyses
during 22 months. The certified values of gold and arsenic in this series of certified reference materials ( CRMs)
were superior to those of the same level country-level gold ore RM and foreign arsenic-bearing polymetallic ore RM.
CONCLUSIONS: This series of CRMs can be used as standards for the analysis and study of gold and arsenic in
Carlin-type gold deposits.

KEY WORDS: Carlin-type gold deposit; arsenic; chemical composition analysis; reference material ; certified value
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