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Table 1 Some data of Au ornaments and the corresponding A, B (coeficient) values
s XA AACAS) B o/(g-em™ | A B i*
2218 Au917 Ag55Cu28 B 17. 9 2.0514 | 20.313 ¢ 22K
22LS Au917Ag32Cu51 R# 17. 8 1.9607 | 18.560 | 22K
750Y—2 | Au750Ag160Cu90 R 15. 6 2.0434 | 20.157 | 18K
750Y—-3 | Au750Ag125Cul25 # 15. 45 1.9962 | 19.246 | 18K
750Y—4 | Au750Ag90Cul60 AR 15. 30 1.9531 | 18.414 | 18K
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Au750Sred | Au750Ag15Cu205 . 9029 | 17. 444 | 18K

7508 Au750Ag105Cu35Ni10Pd100 16. 08 2.2399 | 23.955 | 18K
750—1A Au750Pd150Ni100 16. 0 2.2009 | 23.201 | 18K

585/300 Au585Ag300Culls .0734 ] 20.739 | 14K

Wom I o
w
w0
W
[a%)

Aub585Spale | Au585Ag265Culs0 13. 85 2.0428 | 20.148 | 14K
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Table 2 Calculating results by using different models
LT FER]UD EE (g/em®) TEEA WEEROO) | HREW

(14) 99. 01 0.01
99. 00 19.16 (13) 99. 28 0.28
(16) 99.17 0.17

(14) 90. 00 0
Au-Ag 90. 00 17. 82 (15> 92.78 3.09
(16> 91. 62 1. 80
(14 74.99 0.013
75. 00 15. 96 (15) 81. 94 9. 25
(16) 79. 03 5. 37
(14) 98. 63 0. 37
99. 00 19.10 (13 99. 01 0. 01
(16> 98. 85 0.15
a4 86. 28 4.13
Au-Cu 90. 00 17.32 (15) 90. 09 0-10
(16> 88.50 1. 67
(14) 65. 27 12.97
75.00 14. 95 (15) 74.93 0.09
(16 70. 88 5. 19
(1 98. 82 0.18
99. 00 19.13 (15 99.15 0.15
(16 99. 01 0.01
(14) 88. 09 2.12
Au-Ag+Cu(l+1) 90. 00 17.56 (15) 91. 10 1.56
(16> 90. 01 0. 01
14 70. 24 6. 33
75.00 15. 45 13 78.51 1. 68
(16> 75.05 0. 07
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AR, —HRET &M aSRB RE I n MA LRI A LB B ADRITH o,
T E 6 (DRITH AN BHE, TEHERGEELAE IS SHNG R AR BHITH.
3.1 Au—Ag”—TT&§%&
BEET, B AuSbRE Ag Bl n =1,a0, =1, px=pa,=10. 49g/cm®, H (6) . (R
A = pay/ (Pac—pag) =19. 32/(19. 32—10. 49) =2. 1880
B = papne/ (Pav—pag) = A * px=22.952
1

M @ (Au)=2.1880—22. 952><p— (14)
S
3.2 Au—Cu=_&t&
E EFL, A 7 =1,al.=1,px=pc.=8. 92 g/cm*®,
m A=19.32/(19.32—8.92)=1.8577
B=A * p,=1.8577X8.92=16.571
w(Au>=1.8577—16.571><pl (15)
S

3.3 Au—Ag+Cu(l1+D=TEE

EEETJ‘, n :ZYaAg:aCu:]-:l'%K/z\
px=(14+1)/(1/10. 49+1/8.92) =9. 6415 (g/cm*)

A =19.32/(19.32—9. 6415)=1. 9962

B=A +px=1.9962X9.6415=19. 246
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Table 3 Erro estimation of density test of Au-Ag alloy

AF/g 0. 0001 0. 0002 0. 0003 0. 0004

m, /g 1 3 5 10 1 3 5 10 1 3 5 10 1 3 5 10

W (Au)>/107%0.2310.08|0.05!0.02{0.46|0.15{0.09[0.05|0.69|0.23|0.14{0.07]0.92|0.31{0.18]0.09

YR, AR REEENMERE, —BAERTRER/DE A e iR % TR R
BHEMRTE Ms REX/D. FImxt Au—Ag §EHEW TS, DREBEATE 99. 9% LU
EUMERA 0 (A0O0.1%, HATHZ—RFFREIFAERHE] 0. 0001g, B4, Ms WA/NT
2. 3g, HRFAGEMR L 99. 9V XFEM LR,

5 X AL SHEEKS

WETATR, EEENRREET - B SR HBERBSH RN REEZ/EE
RMLEIL. ER, MRS SRR RFITR RS AER A, R ESERE R T
HERTAN R

H AT B E &0 5 a8 5 — R kR X R, ERELHR. BE. L TR
B RE B IR . B, BT RN, RETE S MUY RE = MHE85, I Bt BUEM ST
W UBEFEEREENESHENENAS — R E, HERTET2S AWHE A,
BT % X HLFEREIPRE, ENTEER - ERENEEMRFEBTEN N,

EFM ERWHTERBRENSN AEES MR ERSER, b X HEREEE
&SRR N A RFOTR M B B SR ERERT ], WELARKAE, X
R—MATHRE. RITRAGRERY RS INS S, MECEREE. EERILTHEY
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Table 4 Results tested integration of X-ray spectroscopic and/density methods

B X Hek i F FE % HRE BEE .
5 SE&%H A3t e oS A B w(Au)/1072 | w(Au)/1072 RE
1 Au-Ag 19.31 |2.1880] 22. 952 99. 94 99. 994 —0.054
4 Au-Ag 19. 23 |2.1880] 22. 952 99. 44 99. 48 —0.04
5 Au-Cu 19.19 |1. 8577 16. 571 99. 42 99. 48 —0.06
6 | Au-Ag-Cu Qpyt Geo=1¢1 19.23 [1.9962] 19. 246 99. 54 99. 48 0. 06
7 Au-Ag 19.16 | 2. 1880 22. 952 99. 01 98. 98 0. 03
8 Au-Cu 19. 08 |1. 8577] 16. 571 98. 92 99. 00 —0.08
9 | Au-Ag-Cu Qag t Qgy=111 19.12 |1.9962| 19. 246 98. 96 98. 98 —0.02
10| Au-Ag 19.01 |2.1880] 22. 951 98. 06 97. 98 0. 08
12| Au-Ag-Cu Qag : Aoy=1:1 18. 94 |1.9962{ 19. 246 98. 00 97. 99 0. 01
15 |Au-Ag-Cu-Zn| Op : Qo 0z =1:1:1 | 18.62(1.8079] 15.608 96. 97 96. 99 —0.02
17| Au-Ag-Cu Qpgt Qoo=1:1 17. 83 1. 9962/ 19. 246 91. 68 91. 69 ~0.01
19| Au-Ag-Cu Qpg t Ao, =1:1.8 15. 30 |1.9522| 18.397 74. 98 75. 00 —0.02
21| Au-Ag-Cu Ong t Ueu=1.8+1 15.59 |2. 0444 20.177 75. 02 74. 99 0.03
22 | Au-Ag-Cu Qpg : Aoy=1+5 13.23 |1.8994] 17. 376 58. 60 58. 44 0.16
24 | Au-Ag-Cu-Zn| 0y, ¢ Qe + Qzo=2.6¢ 7.3 11| 13.09 |1. 8786/ 16. 975 58.18 58. 04 0- 14
26 | Au-Ag-Cu Qpg: Qey=1:7.3 11.33 |1.8874| 17. 145 37. 42 37. 45 —0.03
27 | Au-Ag-Cu-Zn| Qpgt Q¢ t Qzo=1.2¢4.1: 1| 11.08 |1.8404| 16. 237 37.50 37.50 0
6 45 ®
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A PRINCIPLE ABOUT NON-—DISTRUCTIVE TEST OF GOLD
CONIENT IN GOLD ORNAMENTS BY DENSITOMETRY AND
DISCUSSION OF INFLUENCE FACTORS

Chen Peitong
(Tianjing Geological Academy,Ministry of Metallurgical Industry)
Abstract

A principle about non—distructive test of golid content in gold ornaments by densitometry
was described in this paper. It is expounded that the relation between gold content in ornaments
and reciprocal of its density is linear:wo(Au) =A—B + ps'. The calculative nethod of the coeffi-
cients of A and B in the mathematical model was reported and various effcting factors of test-
ing accuracy were discussed. On the basis of error analysis it is pointed out that the error of
densitometry depend on testing accurecy of buoyancy in varying degrees. To increase testing ac-
curecy a new way,which unites densitometry and XRF for nondistructive test of gold content in
gold ornaments,was explored.



