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Studies on Gold Balsam

Yong-Wan Park and Chung-Il Kim®

Hanyang University, #NISRI

ABSTRACT

For gold balsam, zhe sultable sulfur balsam which is made of lavender oll and sulfur is found to be the
disiillate with the content of 15~19Y% sulfur. The sulfur belsam is distillated under 20mmHg vaccum at 84rw
105°C.

The eomposition of the compound which is produced by 1rcaction between swlfur balsam and gold chloride is
1ecognized as CpHSA0Cl, This varys to CyoHipSAuCl in water.

The reaclion constants K from CH,.SAuCl, to CpHSAuCI at 30, 40. 50°C are as followsr.

K\=7. 97~09. 285 107"
K, =2.81~3.79:X107"
Ko=1. 74~~6. 74 107"
The plots of T versus log W are linsar, which shows pseudo-first order reaction, The lower lemperature is,

the more stable C, 5, ,8AuC] 1a. The gold balsam with excess sulfur balsam is increased in stability.
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Table T Fraperties of the low boiling disiillate
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Sample N- l hml(m(% b ‘ distillate(gr) ‘ % t [a] "y -u] *’Lu )
1—1 6~62 | 41.8 E 0. 8570 1 --0.15 1. 48863 —
1—2 6264 ' 43. 6 i (. 8595 +0.13 1. 48885 —
1—3 | Gess 428 | 0.s602 +0.15 1. 49018 —
1—4 0 6ee8 ) 446 | 0.8804 ~0 | 1.48084 —
15 | es~T | 455 | 08 | 4013 . 149181 —
Table 2 Propertics of the medium boiling distillate
Sample No hoﬂég‘% P : distillate(gr) ' dﬁ“ (0] wy Hu]fdr'\ 5
2—1 0~7E | 591 0. 8632 +0.18 | 148534 -
2—2 720274 36.7 0. 8641 -+0. 32 i 1. 48622 5.20
2—3 Td~T78 37.2 0. 8649 -0 27 I‘ 1. 18808 .73
2—4 7678 36,5 0. 8661 -0, 29 ‘ 1.48927 821
2—5 T8~80 36. 2 0. 8751 +0. 25 | 1. 49061 Q. 36
2—6 80~82 48,2 0. 8813 =00 34 ! 1. 49221 10. 87
2—7 82~81 457 (. 8842 +0. 37 ! L. 49527 12.71
2—& 84~86 56. 4 0. 8017 +0. 32 ‘ 1. 49756 14.10
2—9 8688 35.9 C. 8934 =041 | 1. 49920 1180
}‘ —10 88~90 56.2 . 8976 +0.48 [ 1.50171 15.70
Table 3 Properties of the high boiling distillate
Sample No. | bOHSE}%)Pt' distillate (gr) d ()% % . sullar (% )
3—1 50~02 05. 1 ‘ 0-9136 ' 0. 61 1. 49934 15.9
i—2 92~a94 h4. 8 [ 0.9271 —+0. 83 1. 50041 16. 2
3—3 94~-96 bh. § 0. 9376 | +0.91 1.49295 16.8
3—4 O6~98 57.8 0.9381 I +0.94 1. 49445 7.2
=5 98~101 50. 3 0. 2489 ! +0.92 1. 48728 17.9
i—6 101~105 1.1 0. 9562 ‘ +0. 88 1. 19796 2.6
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Table 5. Chemical analysis of pold balsam preci-
pitated by sulfur balsam of various con-
centration

_mn]ar rat]i!_sajl‘g?) Wi A‘L)B‘d E Au( _“6,} S(25)
1:1 0.1106 | 0. 0462} 41 T 7.7
1:2 1211 0.0507,  11.85 707
1:3 | 0. 1151 0. 0480 11,70 To10)
1:4 (. 1130 0. 0496 J1.56 717
1:5 ‘ 0. 1024 0. 0425; 41. 54 7. OUI
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Table 6. Reduction of gold in gold balsam
| ——
Sézlfur balsam reduced go]d(
ded(malary |7 T
added (malar) 10 daysl 20 days | 30 l.'I’lV‘a 'JG days
! 1 17961 1. 9791! 2.1327 2. 17i§
2 1.3243 1.6372] 1.8256 1.8316
3 11149 1. 3218! 1.5371 1.51¢2
( 4 0.8561) 1.0028, 1.0319 1.1103
[ |
‘ 5 0.5781 0.7712 0. £726) 0.8934)
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Table 7 Reacticn  velecily in C,,,S AuCl at 30°C
| time(hr)ﬂ_}tﬂer f)f{ﬁ:’;:bg(} ruf;:.;ou ; rate fﬁ?\btdm 1‘
0 22.4 - —
! 20. 6 8.0 ooss |
2 19.1 4.7 0. 08T ‘
3 17,2 23.2 n.088L
& | s 29.5 0.0873
5 | L4 35.7 00881 |
| 6 | 13,1 41.5 0. 0834
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Tahle & Reaclion velocity to CioHpS AuCl ay 40°C

time (hrs) titer of Nap5.0,/ reaciion | tate constant
7?!3 T8 (mf) rate (K
0 20.4 | —_ —
1 5.4 | 24.5 0. 281
2 s | 451 0. 300
3 (A B 0.321
4 5.3 74,0 Q. 337
5 3.2 3.3 0. 358
] 6 2.1 89.7 0.379
Table 9. Reaclion velovity to CiyH S AuCl al 50°C
I . jtiter of Na,3,0, veaction [ raie constant
tume \ihr_} ‘ (nl‘r) 77}‘?1'“3 ) J (I::A)
o 20. 4 — —
’ 1 2.7 ar. 7 0.474
' 2 6.8 6.7 4 0. 549
3 4 3.3 83. 8 0. 507
| 1.6 82, 2 . 637
5 ‘ 0.7 . 496, 6 L. BT4
197/
L
[ —
JREL T
% ! -
- i ’//’/
o 1 J| e
L
181
o ! 2 3 . 5t|me(§r)

Fig. 2 Time vs. log K-+3 at 30°C
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Table 10 Effect of CioIl4:S on the reduction of CiH . :SAuCl, at 126°C

CllERe™ | CubuStmoley | © OATSREROM: | free CI(%) | reduced Aules) reduced Au(si) |
0.8838(1) | 0.7894(8) 10. 20 69. 16 0. 0895 ‘ 82.43 |
QA992(1) | Lo08i(15) .00 58. 00 0.0634 | 68.35
0.5104(1) 1.9020021) | 7.70 53,65 0. 0648 [ 6130 |
0.5240(1) ‘ 2. 4956(27) 7.30 50. 43 0.0612 | 5.2 |

Table 11 The decomposition of CrollaS AuCl; heated at 100°C

CaH,58AuCl, [ | 0.0+73N Ba ! ! reduced Au
time (hr} )  CioH g S(gr) ‘ o . free Cl(%)
| W (Ot | (gr) (%)
1 1 |
1 0.5216 |  2.4486 | .45 .27 oo | 0w
2 0. 5148 ‘ 25158 | 050 3. 52 | gopo2 1.15
4 0.5360 | 25212 0. 65 1. 05 0. 0034 312
6 5. 5020 \ 23927 | 200 14.42 0.0088 | 882
Table 12 The decompesition of C,,- H1:SAuCl, heated at 110°C
— ‘ o : , } -
i | CuHuSAuCl, | | 00475 Ba ' reduced Au
[ time (hr} ) CroHaeS (e niee CI(%) ’—
| w) | | (OH).Cmly @] @
L —_ .
‘ 0. 5254 25646 120 800 | 00054 489
| 0. 5585 9.5122 ‘ 1.95 12,63 ’ 0. 0108 9,51
4 L0542 25642 | oz 261 | G.oi32 28. 19
! 6 | 0.5182 24506 | 5.10 8562 | 00424 40. 23
Table 13 The decomposition of CoH, 3 AuCl, heated ar [90°C
‘ Cotl,,SAucCl, 0.0473 N Ba | ,‘ reduced Au
?.il‘(lE‘.'(hr) o CmHlaS(gr) I fres C 79 Q) p— -
| e <om\m)f (ar) (%)
1 | 65388 25418 1.8 7.05 ' 0.0080 | 2.74
2 . 5208 2. 4604 3. 60 J B/ 008 | 2681
4 0.5225 2. 4152 5.80 ’ 4007 | 0.0502 ’ 47.23
6 0,5373 . 9.5352 9,50 6401 | 0.0858 7852
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