F24EFE 4 H SR AR E (U EF Volume 24 Number 4
2018412 A4 ANALYSIS AND TESTING TECHNOLOGY AND INSTRUMENTS Dec. 2018

SR L5 97 48 (245~ 249)

K €ifimHP € =R 77 Ak

FRAR IR B IRAR AL, A, R A
(fEER(FI)LBAEREFOHRAE, A RI 518000)

FE. HATEIR T & Wi o B AY BRI o8 JGR & X R 2E G (XRF) 34 T F B A& 45 1 114 -
JRF RAEIE (ICP-AES) . 2 MAZE SR I UUAT , E AR GB 11887-2012 1 L A A 354 i k. RA
bk 3 RN R A 4 A B IR TV A SN 14K 18K A1 22K M 5 i 4x & B AT I |, T 3 AP Oy B A &5 SR R AT [
Xof. ZESR R TE 3 PO IR T I AR S WX R BE 1 EER B UK iR S e XRE k5 ICP - AES 34X [H] 41
JRE B 4 B ARG D 45 SR AU AR G R 22 22 R AROK  XRIF A5 SR ] il IR AT B2 1T TCP — ARS 2% 4 485 SR TG ok vl A A 2
K. = XRF 3 BYAEXF R 2N 0.05% ~0.77% , ICP-AES MR RN 1.24% ~3.89%. M4 KK F RLliF K K
S A XRE J5 ARG I 25 SR B0 e ik & k.

EHEIF A A AR S X FIRTOEEE ; B A S B IR T R 5HEiE

FESES . 0657.34 X HEFRERD B XEHS:1006-3757(2018) 04-0245-05

DOI; 10.16495/j.1006-3757.2018.04.009

Comparison of Detection Methods for Gold Content
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Abstract: At present, testing methods for gold content in gold jewelry are mainly fire assaying method, X ray fluorescence
(XRF) and inductively coupled plasma—atomic emission spectrometry (ICP—AES). When there are disagreements in the
testing results, fire assaying method is the arbitral method. In this paper, the gold contents of 14K, 18K and 22K gold
samples were determined by the three different methods, and the results were compared and analyzed. The results showed
that, under the conditions that the three methods met the accuracy requirement of sample analysis, and using the fire
assaying method as the criterion, then the relative errors were quite different in the results of determing the same purity of
gold by XRF and ICP-AES. The results of the XRF method can meet the testing requirements, while that of the ICP-AES
method can not. The relative error of XRF method was 0.05% ~0.77% , and that of the ICP—AES method was 1.24% ~
3.89%. From the results, the test results of low purity precious metal jewelry using XRF method were closer to the fire
assay method.
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[T RLAE T K 44 B 12 14 43 28 UG I A8 A 7 %
FEA SR G X DO (XRF) i | S
BB TR B SR (ICP-AES) . 1R 3 Fhr ik
2 H AT AR LA ARSI A 4 rh 4 S R G 3
BRI J5 .

R4k NFRIKWR T, /& GB 11887-2012 #5
HEFR 2 i 2 G S & MRk, %k
NGRS, AT T &M &M K &b &S ErE
333.0%0~999.5%0Z [ il %, HLEAH fmy 1S 25 i
FIERRRE. XRF 20l &4 &b & &Kl
DB A5 2%, FLA I 2 AT B AS SRR i, 20T i
JE R A, 5 53 B 42 G 4 1 Wi vh 4 B S
H 50%of i E 1R 2227 ICP - AES 2% FH#C RS %
ARSI R 2380 o v A iy, ELANA o0 o
RBP4 1 A3 AT R OR T Bl ) T B (HAG
Bl A (ot T BRI i AR B0 B, ) A .

ZE LR % T K AR, B ik A B
By PR R s, ELR DL SRk X 3
DR TR . PRt AR SO KR4 7 XRE 3
ICP-AES 300 & 41 7 i % Y 14K (18K 22K 4
)4 f i AT T BT IR 25 R T K &b 4
i ) HERA RS I EL A 2R .

1 R EBH
1.1 B RIRF

HJRH G 25 B ARG T A (] 38R e 43 A A
2%\ 7] SPECTROBLUEFMX36) , X S48 5% 566 154Y
(VLI R Ef A A A FRZS w] EDX 3000 PLUS) , K
WCAP (% BH Vg A A 4S5 A BR 23 F) HNJG-HC) .

FE] R T 0 O T (AR T AR B
B OBR LB B VBE CRE B B ) 16 FRAR IR WOR
F, HARUEM M 1 000 pe/mL( HEA €4 E K H
TR AT ).

M LW SE 14K il 2 A, 455 0 #1 #2; 18K
Hiidh 2 A4, 9 5 #3 #4;22K M ki 14, 95N
#5.

1.2 REH*E
1.2.1 kak4ik

FREL 200 mg ARifE4x 4 7, FREL 360 mg #1 #2
b 30y BRI 280 mg #3 #4 FESL 3 ), BRI 230 mg
#SKEMD 3 1, BREE S B0 2 0.01 mg, AR
PN, TSI A I 4 i B 2.3 A5 A bR AR, 3 B A v
(EHEeEm & & EMlE KRk CKX4Ee7k))

(GB/T 9288-2006 ) ZL>R 47 #].

FRWP B TAES BN IR EE 7 1 000 °C, /
JRISHE] A 20 min ;1B KB A] Ky 820 °C, {5 LR E]
5 min.

1.2.2 ICP-AES %

FREL 100 mg Zii 5 A#1 #2 #3 #4 #5 BYFEGH &
PO K2 0.01 mg, BT 50 mL Bebhr, 3 B bR
(REemEGaEmihiRem S ErE ICP LA
956 FAY 2Z0E) (GB/T 21198.6-2007 ) sk %k
an AT AL B [ B A A R XA TS 2R AT
Fer .

ICP-AES W) TAEZHCH . S5 & TR D)3 1 400
W B HIS R & 12 L/min; 4 B S 4% & 0.80 L/
min ; 5L E 0.80 L/min ; JEFEE 2K 2.0 mL/min.
1.2.3 XRF &

WA AT TR KWL IS | AR P B bR R 5
(%5 H GSB04-3265-2015 ,GSB04-3266-2015,
- BRI R 5 A A B O TR BR 5 A 5 A
BT £ TCE  fm 0 bR WA R AR N OF B E R 2
B, A e 2R, Sk R E I et . S
FRUECE M B S i X R TOLETEE)
(GB/T 18043-2013) , RRF#E e L 5 > HA R
P AR A I A 38 e o A I A T
eI EAE. Ph X PR AR S AR Sl B 1Y
FA R RE &, JCIA T L JORE TR ICP - AES 35X bR
HERE S TR, H GRS 78/ ICP-AES 15394
A PR R0 AR T 5 OSSR X B
HERE i 0 KA 4 v R ICP - AES J7 #k HEAT E B )3
BE.

2 H#R5iTiE

21 EWHEIRRE

A IR FRE S 1 4 7% &4 18K [ SE PR
FES, IAGE SR 4, 78 K4 12 e 2 1 A5 PR Al
FEVEATHAE 25 Rk 1 frsi).

ICP-AES . [F B FREL S 13 52 BRAE i, i AGE
EPREA T, 3% 1ICP—-AES 1Lk 5 1Y 25 1 i A2k A 7
A XIS R BRI Y 16 AN TR AT
W, 25 R 1 s,

XRF #:: R FH %5 GSB04-3265-2015 i (7,
A A b HERE & P ) SZB 202, SZB 204 Fl 4 =
GSB04-3266-2015 & 4 bn fEAE i H Y SZB 108, £
5 AR EBAL , 25 5 an ke 2 frgl.
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Table 1 Test results of recovery rate of fire assay and ICP-AES method

R 5 v T 755t MR/ %
Kik4 ¥k (n=5) 100 mg 398.58 ~406.69 mg 98.45~106.56
ICP-AES #(n=5) 100 pg/mL 102.13~113.33 pg/mL 97.15~108.35

*2 XRF HZAEBERKLER
Table 2 Accuracy test results of XRF method

o e ¥ %K RSPS54
/% B /%
SZB 202 75.00 0.01 74.71
SZB 204 58.52 0.01 57.79
SZB 108 98.60 0.01 98.59

MR 1 2 AT LIE ), kil 475 F1 ICP-AES
P ENSCR IR G 25 R HE 90% ~ 110% 15 FEl Y, XRF
PO BRUERE S BRI 25 R 5 S EH W A R AT, 3
TR 00 7 P R A B R4
22 BEERR

VEPE B i 4 v T I 45 4 1 5 e BUh
75159 AR, 43 | #EAT A4 2R ICP-AES
PAG R IR, O A PRI 4 0 ibE i, FRME 1
18 300 mg, #% FRIS I AT 5E ; ICP -AES ¥ .

FRE 1 A iZebe iy, e B80Tl e, o 4G )
10 K. XRF ¥R F 405 SZB 202 (AR & RE M, &
SR 10 YR, 4% BRGI0 7 vk HEA T 2 . DU 445 SR 4
7 3 i3l

R3I AEREERELER

Table 3 Precision test results %
LRllprRS A~ 2 (L RSD
Kk 41 (n=4) 75.15 0.08
ICP-AES ¥ (n=10) 76.64 0.10
XRF #:(n=10) 74.84 0.11

MR 3 LU 3 Aok DN 5 3k D 235 2R i A
Xof A O 2 28038/ N 8 B R
23 K&fmlELERED

FE AT JGR 403 XRF B M1 ICP-AES B4
J& TS 4 Er ik 4 g,

x4 Nik£iE XRFEF ICP-AES EMES H K &AM ESSE

Table 4 Gold content of 5 samples by three determination methods %o
BERS Sk
KR4 (n=3) XRF #%(n=5) ICP-AES #£(n=2)
#1 586.9 587.2 605.9
#2 586.6 585.8 609.4
#3 751.5 745.7 766.4
#4 751.3 752.4 760.6
#5 916.8 919.5 950.5

XRF & 7 32 G B | il R 2 TR &
X BHR K, 0 HRRAE X B D861 AR H:
FRIFRE 2 (REm B K) ST Eadr . T
XRF 7 B HAG A0 15 25 % G0 1) K W ik T35

G A A R I TR . K A i 2 A A R
IR 2202t TAERIR ) HEAT T IR UL, FRUE IO R EE |
PR VLI [ S 55 N ZR B2 R T XRF Xt K 4 0 i 4G
B0 B0 R Al ARG DN N R R A B T R A
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ICP-AES LK 4 % &, FE M AR S E T
(A= A ) v TR B R i 8 4 03 A I A ) ST AR
B T HMASHEFMEFARE, INZE 4
IR A IR BB BT, PRI G & H R E I T 2K
M55, I PRSI e T A e A A e B
AT S SR R ST 3R 1) 7 . 3 3 e B3 1Y)
TAESA:, AT LA /D SR 2 e R T3, R
Bt mT DU g o AR AR S0 )L A K 4
it RSB RIS, S A B E AR R A T REEAA T
RN YR AR TR PS5 5 7 AR AN R R
(AT ) B SR IO, 7 A BN, B A )
FESRAOZ R IC R B T ICP - AES 325 7 fir B3R A A6
WY 16 SICER B AT I, Br L ICP - AES % H1K

RTINS 4 & i 25 030K

A4 aE A i A B R ER B R ATIAGR] ik
TEZALE R LA R4 7 S A W, RISk SR FH s 1 4 2
T BT, T BR 3 Bt F2 b B R R iR 25, KR
A K MLAE T AR 4 e b KR RS
s 1) 24 2 Mo 235 SR 7= A . a6 ol A I 4 o
2.3 (EHIBRAERR , X285 5 7 A T R AP AR T, a0 N
SUR S YOI Y SEPOa ¥ VIR 55/ NIV Ny N

H R 5 Al DGR AR el K 40 i 4 7
ISR XRF BTl A4S 5 A4l 1 4 B 4
HIAHRTR ZETE 0.05% ~0.77% 5 N, Hids & ks
W28 5Lk Bhse /N, LA 23 T Gl 4 9 i R D 45
J. (HJE XRE H AR I 7 i 2 8 10 51 4 s 7 i,
KEW &R S EA — R WA S &
%‘{Em.

£ 5 XRF L ICP-AES =X N EZEME S F K £ifimE S ENETIRE

Table 5 Determination of relative error of five samples by XRF and ICP—-AES on basis of fire assaying method

%
#1 #2 #3 #4 #5
XRF 2 0.29 0.05 0.14 0.77 0.15
ICP-AES 7% 3.68 3.24 3.89 1.98 1.24
ICP-AES 7 Frii 45 5 AN 4E i 4 7 18 i R 6 1R .
S ZHR

ZETE 1.24% ~3.89% 35 [F . BT ICP-AES ¥ il &b
BLIPON I E A Al FUR L 8 i A IS E A= i E )
SIVE REACTAT BRUREE ST R SRR
i fe 24 () R N 25 51 1K v, ICP - AES X K 4 4 iy
G T ARSI 235 SR U s K, AN T JGR A vE R K
4 it 1) 4 B RGN 45 SR A S K

3

&R

I k4 XRF 31 ICP-AES X} & i 7=
ih R Y 14K 18K (22K 44 & B kAT T i
SyHT. ARISAE R 3 BRI Ty ik ) A B R AT
PRI R A BT R M B ISR DL A i
K 41 4 B I A5 45 2 JE ot XRF 32 A5 4
SRR A IR 2ZE N 0.05% ~0.77% , K 25 e ]
DLl AR . ICP-AES 325 BT i 454 & B 45 SR Y
FHXTIRZE g 1.24% ~3.89% , K I 245 5 T v ik 2 A
ISR, XRF 32 B A5 4 2 o A I 285 SR D sl s /N
PR 5 JOR 1k i s 4 A a5 .
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