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Study on Analysis Method of London Gold
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(Precious Metals Detection Co., Ltd., Yunnan Gold & Mining Group Co., Ltd., Kunming, Yunnan 650215, China)

ABSTRACT: A set of analysis method was established for London gold detection according to the condition test of key influencing
factors for London gold analysis method, and optimization analysis method. When gold content in sample is 99.50%~99.95%, fire—assay
method was adopted to detected the adding standard recovery rate that is 98.6%~103.0%, the relative standard deviation is 0.002 8%~
0.005 6%, it can meet the requirements of London Bullion Market Association, but when the gold content in sample is 99.90%~99.95%,
inductively coupled plasma emission spectrometry is adopted to measure impurities in samples, and the weigh—~out method is adopted to
confirm gold content, the results of method precision and accuracy degree were good.
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1.1 3’ig&E

1) #A=CABEY: BREEEA 1 200 C;

2) KF: ¥R 0.01 mg #1 0.001 mg Fifd;

3) BAYL: TTIREEN 0.1 mm;

4) &K AAERA SR

5) KIL: WK, Rt éxh:
mm, [MEERER 10 mm;

6) KHWKILEF;

7 WOCEMMERET (RSB ERD ;

8) HEFFELET (RURHAD) ;

9) KRR, &# (0.00~18.00) cm;

10) #FET, &8 1.000~2.000 g/em’;

1) RESHMIRET, B%E (0~200) C,
12 FERA

1) 4%: RESBOR/DT 99.99%, B 0.1
mm #H, BIRIENE, BHKA3 g;

2) 4. RESER/NT 99.99%, AEE.

3) FEER: (pl.42 g/ml), h4k4l;

4) THRR: B 12 (ECHITAEITHIR) gem®;

5 FHRR: HHE 13 (EohiRtAHLETHIE) gom®;

6) ZE&trkE: BB ITEA/NT 99.999%,
1.3 XBHE

BHEERA (1+1) REMEE 15 min, FKEE
o FER S 2 K, 7 (105~110) CHA P
T, BA, WHERY, RETSTER, BAK
(1) HHEAEERKREAR, HHRBGESKE
FEMRERE, KZE 0.000 001 g, FA7TidAE
R REEARHET 0.000 200 g, FIRTFRE 4 4
(0.3000 00+ 0.000 100) g ZE&ARkE, HHFREF AR
HBRARFREES, A (0.75+0.005) g 4isH
¥, ERRBAINAERE, BHE&. B, #78
FBEERN (11.00+0.05) g, ¥HHERE, BN
B 7 o) BRI T LR SR IE ik, B RIER
FREMESRBME, 90 s NIRERATLE 1
000 CH G M (1~2) hKRILF, XE

(30 x 20)

U7, BEETE 1000 C/E, {#1& 10 min, &
TR, RELDHEPRES 950 C, HETKIK 30
min (FERAFEUMT 15) © 35 min (BERAE 15~
20) . 40 min (5% 21~30) , KEPI1T, &
5 min, XHSHLY, BRBUEER ., BEEH
SR, FUAREG LUAHE 8 S B . AR A R
WE, FZ2REE, MEREHENZEY, B
PIAERI 4 . MR R EEGE B, RGBS
HRIAERBEN B, BENFERREY
0.50 cm, BEZ0.30 cm, KEZ 1 cm K FIK
AR, BMAES, F 750 CH3H B K 10 min,
BEah, WHZEZR., BAVLEWR 3 B, B
ArRMUARMAE . HERKRE. HEB R
B, RAFEATRAIBIAFERBREN B,
EHRRAKE 11 om, IR0 7R AR
E, F 750 CHIEY IR K 3 min, HBAEHE
BESHRERY, #HEZR, ERFEEERN
HBRINFBAFEES, FEERREERED
240 C, HiAEEMA B F] 40 CHY 300 mL HLE
1.2 MASERY, B EREM, FFiAitet, 44 50
min (BESAFEUNF 20), 55 min (B S48 20~
30) . FIVEME MU & HEHY, BUE S B AR
KUEHRES 2 K. FEFHHEREEREARL
P B B, B2 BEREBBRATRE
100 CHY 300 mL HLEE 1.3 FRSERY, 3=/ BRI,
FiaitaY, 434 25 min (BESHAE/NT 15, 4
4 30 min (REG 43 15~20), 434 35 min (B 5
%1 21~30) , A2 ETF 8 A 500 mL Fk
FTBRIGREE. BULSEE, RTIESKG,
T BB BT, et EPBUL T
BEIEHBP, F 900 CHBERBHEPFBAS
min, BUKBRHERZR, HETHS—KERE, #%
AR 2 HEE£EBRHEE, AKX Q) iHHEK
& RE 2

MR RITEAR:

m=[0.3/w( Au)]x100 (1)

:T‘—QEF‘:

m AEFERREER, g

w(Au) HIRFEH SR BIE RS, %.

HEERIERFZBEARMNEITEY, X5
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SEEREEITEAK.

Am=my—msxD/100 (2)

K-

Am AEHESESSRRIER, ¢

my AEHESEREERE, ¢

ms IR EVHERE, g;

D REWHENERSE, %.

HEZERERFBAHN#ITEY, FRT
IR G 7S L

HEWMHESESERENEEHEEREER
KTF 0.000 100 g B}, BG4 JE SRR IY
BRPIE, BN ENH#ITER,

BHEFENRESBITEAR:
w(Au)=[(m,-Am )/m,]x 100 (3)
K

(A RARPENRBETE, %;

Am ARSI SFRERTPHME, o

m A ERRNEERE, &

m, AFRBUERUE R, g;

HEARBEEFTEARNHETEY, RrE
/NERR 7L

2 HREHE

21 el

38 2o 2 O A 56 A R R b e A % [ B o 2 9,
HERENHHERLZAE (025~1.00) gZHE, RE
R, WAHHER, SNENFEHAERBSEZIY
o, KeREFREIEHN, S8 KRHK BB
m, EaERRE; RERTEME, FRAER
xH, ZmERNEHRN, REEEBRELEH
Y5¢, BREZEATEHERAERERENE
0.300 000 g W4 & &, RIEKEM SRR
SHE—B. AENEBKEREHRLARX (D
HHE.
22 iR

AW B S8, S|EART 1:3 5,
EHHHH, ERESERME; SHELAFKT 1:2
B, EBYEARE, ERERRE. XREHA
SHILBN 1:258F, BREERIESESBOBTL
NRERIES B TR, T4 R LB,
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SHEN, KRS X EBBK, EmdReHE
HtE. TREHE. . HENSFEER (11.00+
0.05) g, AT RILETEE,
24 IRIFHEE

KI—EEBERSSBH, EERKOLPHEKE,
5 K LT AT (] AS B 2 5 BORE O 7 K IR R B4 7
AWBK, BAETREEK, N&RBOKMTEKKE
AHER A NRR, Brails R,
KERBKMMY LT 1 000 CEAT# (1~2) h,
ARG EIRER, R B,
25 H&A. SRCEER

HTFSEpPRAFMENRE. S<EM
BENEHER, KRMROWLSEFEER, FI7H&
MEEREFEOARME, BORFKIRENEW,
SRR BRBR R ERES, RIEERMER
—BE, MBS EFRA R MR,
ERMNELFRE -ENRE, ETFidiZ, #%
W EL, WL B T RS SRR AL
BEEBEME 1,

1 BHRNESFENHIERN
Fig. 1 Placement of sample and gold colloid
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27 MREBEERKE

HaRAFBEEMKERE -, EEmi
SREHHNEERNE, FRBAIKERE, #
FRE, EREEEEBNNBEASERE, 2
BREN—BEE, SWFENEAERENE, B
mAgE RS, HERRAKELK, &N 5B
B, LTREHESHNBRIKE 110 cm, TE
(0.71£0.1) em, ZHrésR HEHM,
2.8 iBAREETE

BAREDE, BREEK, WEHRESE
W, 2RBHEESEUESEN, B MNHER
BEEZSEHN, ERKRNESRRK, HRE
K, RS, A& LEE, S5a5n
RE#IE, BEEREN-BE, 2FYRE
B AERME, FHERERE. TRRBARE
750 °C, iB:AAHE 5 min, 4745 R HLEHEAE,
29 SEMWHEHEH

BATHI G B A Hrbr A AR SESCRR 0 2 > I ER
RERERS>SHR, BAKRLARE, H
RHTEHMHKXWERAOKRESAREZR, HERLL
BHMSEHRNKELWXEES, RRFE&H
EFSEASER, ATl L ETHR L ER
T EHEKR, FoSHRINKERARE -3,
MRS EE&MT, RREBE., RESHTARE
M BEAGRR B

210 HERE

THE—-RaeNaE, SETHIBLER,
SERELE, KA KEF, &8R5BH, &
MAKIR 40 CHA, 18N, 58K 544 et
&, RETBOHEDE, KHNTFE, THTEMH
EERRTHIAE 100 «C, ARAEE D £HtE],
211 S&EE

SramtEaE, BEEEE; SRk,
WEEGHE, MePmRl LS RERYE, R
TEHEHEELE (03~04) mg 2], BEELEK
B, BdREBXE, AHTEHES —RITEHE
7750 min (BESFEUDT 20), 55 min (BERESK
20~30), FE KA E&EHEHR 25 min (B HHUN
F15), 474 30 min (FERHEK 15~20), 434 35
min (e 21~30) .
212 HRERRE

S EF RGO ERE S TBRER, ZHE 6
WERHBEBRPIEHDER, F£7. 8 KIFRH
BRAPARGHE, ARREAFERTNEGEERT
%, TR 7 500 mL BUKIE VRS 7T RELL L,
213 BEELR

WidxF AR R 10 MERBITA, it
EXME ., REEMERERZ, 10 KIE MK
ZE(HH 0.009%~0.015%, HXIFrdEIRZE 0.002 8%~
0.005 6%, FFEtHERBEERLE 2,

®2 BERHERRER

Tab. 2 Accuracy and precision degree of test results %
S WiEE PR eI HAXHRHERZE RSD
99.533 99.532 99.532 99.532 99.529
1* 99.529 0.001 5 0.005 3
99.521 99.520 99.524 99.535 99.530
99.931 99.931 99.931 99.930 99.929
2 99.929 0.001 0 0.002 8
99.924 99.929 99.926 99.929 99.934
99.953 99.957 99.943 99.944 99.942
3* 99.949 0.001 5 0.005 6
99.955 99.953 99.945 99.952 99.945
99.581 99.588 99.585 99.586 99.584
118C1332 99.585 0.009 0.003 2
99.579 99.581 99.588 99.587 99.586
99.605 99.609 99.602 99.610 99.601
118C1351 99.605 0.012 0.004 0
99.604 99.603 99.605 99.611 99.599
99.639 99.644 99.639 99.639 99.640
118C1352 99.642 0.014 0.004 4
99.647 99.641 99.648 99.634 99.646
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2.14 nEREHRRLE
TE 6 HFEHMEEMREFHES, MMA 0001
000 g i &hrAfE, FSLR Bkt T nax m oL,

HEIREWER, ZR0LE 3,
x3 miREERBESR
Tab. 3 Test results of adding standard recovery g

R - =l
we HHETEE MASE WEEE MEeR %

0.300 000 0.001 000 0.301 040 0.001 030 103.0

LBMA-1
LBMA-2 0.300 000 0.001 000 0.301 033 0.001 022 102.2
LBMA-3 0.300 000 0.001 000 0.300 976 0.000 986 98.6
LBMA-4 0.300 000 0.001 000 0.300 988 0.000 998 99.8
LBMA-5 0.300 000 0.001 000 0300 101 0 0.001 010 101.0

LBMA-6 0.300 000 0.001 000 0300 1002 0.001 002 100.2
&E: * B R %,
215 FiEbexhtig
LUEESPEEEKT 99.90%6F, AT LKA
ISO 15093-2020 F:A4 VT FL ¥y =] bR 77 ¥ 0 2 2% R T
ERE, BABEREHERLTHESE. &K
B0 o KRS K T vk 5 B UT Bl O Bk HEAT L X
RE, IBRNSERMRENERIESREANF
WEZHN, EREEKICE T ERIERE, SR%E
FREEEREFILRE 4,

F4 ARSEEEFLRZEABER

Tab. 4 Contrast test results of fire~assay method

and matrix matching method %

WEE

FE

BE AWRE
HY pRerR  EAIRLE

2* 99.929 99.926 0.003 0.015

3* 99.949 99.952 0.003 0.005

£S5 XBREFLEHARER

Tab. 5 Comparison test results among labs %
o W
zg_ Z\-igm KE®S - RE AFRE
BroEBe

FB-1 99.521 99.524 0.003 0.015
FB-2 99.628 99.627 0.001 0.015
FB-3 99.815 99.805 0.01 0.015
LBMA-1  99.581 99.573 0.008 0.015
LBMA-2  99.510 99.504 0.006 0.015
LBMA-3  99.587 99.58 0.007 0.015
LBMA-4  99.678 99.683 0.005 0.015
LBMA-5 99.676 99.679 0.003 0.015
LBMA-6  99.588 99.599 0.011 0.015
LBMA-7  99.539 99.536 0.003 0.015
LBMA-8  99.709 99.708  0.001 0.015
LBMA-9  99.654 99.656  0.002 0.015
LBMA-10 99.752 99.754  0.002 0.015
LBMA-11  99.590 99.592  0.002 0.015
LBMA-12  99.620 99.622  0.002 0.015
LBMA-13  99.785 99.784  0.001 0.015
LBMA-14  99.849 99.849  0.001 0.015

216 SCEEEEXRIE
5KERESMARR . ARELEABEER
BR AW A B BEATRE & HE AL, 1R 2 0.001%~
0.011%, HWHERBE RFHIREBEARE S,
217 RBEERER
2019 FF2FEE T P AP E Y 2 HF Bk
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i, KR 0.005%, B/MRZE 0.001%, FIHiR
# 0.003%, 2020 4F 11 ALHEIRALHTH
XN 6 HIEER, BRKIRE 0.011%, &
/NRZE 0.000%, FIiRZE 0.002%, 2021 4£9 A&
SRBEET NS 24 HrRESEE, Hb 23 4
EBHEMEDT, RARIRE 0.008%, B/MRE
0.000%, FI3iR#E 0.001%, 1 HEEESKEL,
RE(H 0.020% .3 6,

3 45 i

AIGEIRE, k. gt &M, BT
—EW R RHESRMEE W ST, TR
Bl 98.6%~103.0%, HIXTHRHEMRZ 0.002 8%~
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WA FER Mt —ESZIEL
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Tab. 6 Test results of London gold %
HAHS RUAFAZE tHEE B PHRE
PAER 1 99.908 99.907  0.001
FARE2 99910 99.905  0.005 0.003
BE1 99549 99538 ool
%2 99.794 99.802  -0.008
W% 3 99.703 99.702  0.001
Bi% 4 99.586 99587 0001 0.002
] 99.928 99.928  0.000
%6 99.524 99.518  0.006
T T 99560 99566 0003
i 2 99.768 99.763  0.005
3 99.892 99.891  0.001
%4 99.896 99.891  0.005
RS 99.926 99.924  0.002
K 6 99.958 99.958  0.000
ik 7 99.501 99.502  -0.001
%K 8 99.685 99.684  0.001
%ik 9 99.774 99.777  -0.003
i 10 99.777 99.777  0.000
R 1 99.892 99.900  -0.008
i 12 99.546 99.538  0.008
0.002
%13 99.832 99.812  0.020
#ik 14 99.550 99.550  0.000
%Rk 15 99.633 99.632  0.0001
*i 16 99.702 99.702  0.000
%R 17 99.706 99.702  0.004
%k 18 99.763 99.762  0.001
%ik 19 99.795 99.792  0.003
iR 20 99.854 99.856  -0.002
#ik 21 99.605 99.600  0.005
ik 22 99.663 99.661  0.002
&l 23 99.737 99.733  0.004
%A 24 99.735 99.733  0.002
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