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Table 1 Microwave digestion conditions of Auand Pt compounds

Reagent Digestion condition
Time (w/ %)
Sample Weig(t?t) HC H202 W) () (kPa) Foung for
(mL) (mL) Power Temperature Pressure Heating up Constant  precious
(min) tempe'rat ure metals
(min)
0.15 15 5 600 200 756 15 5 68.32
KAU(CN): 0.25 15 5 600 200 775 15 0 68.30
0.50° 15 5 600 200 775 15 0 68. 31
0.15 15 5 600 200 756 15 5 57.90
KAU(CN) 4 0.25 15 5 600 200 775 15 0 57.89
0.50 " 15 5 600 200 775 15 0 57.91
0.10 15 5% 600 221 969 15 25 59.94
Pt(NHs)2(NO2)2 0.15 15 5% 600 221 969 15 15 59.92
0.20 15 5% 600 221 969 15 15 59.90
0.10 15 5% 600 230 1085 15 25 42.08
Ka[ Pt(NO2) 4] 0.15 15 5% 600 230 1085 15 15 42.00
0.20 15 5% 600 230 1085 15 15 41.91
0.10 15 5% 600 221 969 15 25 64.96
Pt(NHs)2Cl, 0.15 15 5% 600 221 969 15 15 64.90
0.19 15 5% 600 221 969 15 15 64.88
0.10 15 5% 600 221 969 15 25 54.22
Pt (N Hs) 4Cl2 0.15 15 5% 600 221 969 15 15 54.20
0.20 15 5% 600 221 969 15 15 54.18
0.10 15 5% 600 221 969 15 25 42.82
(N Has)2PtCls 0.15 15 5% 600 221 969 15 15 42.79
0.20 15 5% 600 221 969 15 15 42.74
0.10 15 5% 600 221 969 15 25 46.78
K2 PtCl4 0.15 15 5% 600 221 969 15 15 46.70
0.19 15 5% 600 221 969 15 15 46.71
0.97 15 5% 600 230 1085 15 25 48.69
Pt(Cs H70z2) 2 0.15 15 5% 600 230 1085 15 15 48. 66
0.20 15 5% 600 230 1085 15 15 48. 60
Dk ¢ # —HNOs(mL)

(Note: * —t is not the maxima quantity, # —HNOs (mL).)
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Table 2 Comparison of microwave digestion method with traditional methodsfor Au compounds
Condition Microwave digestion ~ Wet decomposition Oven decomposition Bectric hOt. .
plate decomposition
Heat reservoir Magnetron Res stance wire Res stance wire Res stance wire
(9
Weight 0.15 0 50 30 015 0 50 0 15
R HCl - H202(3+1) H> S04 HCl - H202(3+1) HCl ,H20, (p =30 %)
(mL)
R volue 20 20 6 20 220,15
()
Dlgesthq 0 25 10 48 10
(Decomposition)
time
()
Digestion
(Decomposition) Closed mode Open mode Relatively closed mode Open mode
method
HCN H2S04 HCN HCN
Efect of Without HCN Thick H2 S04
environment escaped smoke escaped HCN escaped HCN escaped
(h)
Solution 10 15 10 10
pretreatment time
Au( w/ % (1) 68 31(68 30) * 68 30 68 29(68 28) ° 68 28(68 26) °
Average found for Au  (2) 57. 93(57. 92) ° 57.90 57.89(57.88) ° 57. 87(57. 86) °
Au
Anayss method Micro potentiometric Gravimetr Micro potentiometric  Micro potentiometric
of Au titration Y titration titration
24 h

:(1) KAu(CN)z2; (2) KAU(CN) .

(Note: (1) KAu(CN)2z; (2) KAu(CN)s.

3

*Determination results of solution after twenty-four hours )

Pt

Table 3 Comparison of microwave digestion method with traditional methodsfor Pt compounds

Microwave digestion

Wet decomposition

Oven decompostion

Condition
Heat reservoir Magnetron Res stance wire
(9)
Weight 010 020 05 10
Reagent HC - HNOs(3+1) H,NNH: - H.O
() 20 3
Reagent volume
() (h)
Digestion 05 4
(Decomposition) time
()
Digestion Closed mode open ode

(Decomposition) method

Efect of environment
(h)

Total analytical time

Pt (w/ %)

No acerbity escaped

(1) 59 94(59 91) *

Acerbity escaped

7.0 12

59 91

Res stance wire

0 15
HCl - HNOs (3 +1)

20

Relatively closed mode

Acerbity escaped
43

59. 88(56. 60) *

Average found for Pt

— 14
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( 3)
Condition Microwave digestion Wet decomposition Oven decomposition
(2) 64 96(64. 90) * 64. 99 64 88(61 13) *
(3) 42 80(42 78) * 42 76 42 71(40. 77) *
(4) 46 76(46. 72) * 46. 73 46. 69(46. 40) *
(5) 48 67(48 66) * 48 66 48 60(48 44) *
Pt
Analyss method for Pt Micro electricity titration Gravimetry Micro electricity titration
(1) Pt(NH3)2(NO2)2; (2) Pt(NH3)2Cl2; (3) (NH4)2PtCls; (4) KaPtCla; (5) Pt(CsH702)2. * 1

(Note: (1) Pt(NHz)2(NO2)2: (2) Pt(NHs)2Cl2; (3) (NHa)2PtCls; (4) KaPtCla; (5) Pt(CsH702)2. *Determi-
nation results of olution after one week. )

4
Table 4 Analytical results of Au, Pt in samplesand comparison with other methods n==6

(Wl %) (%)

Average found Relative standard deviation
Sample
A B C D A B C D

KAU(CN). 68 31 68 30 68 28 0 01 0. 03 0. 02

KAU(CN) 4 57. 93 57. 90 57. 89 - 0. 02 0. 05 0. 07
Pt(NHs)2 (NO2): 50. 94 50. 91 0. 05 0. 08
K2[ Pt(NO2) 4] 42 00 41 97 0. 05 011
Pt (N Hs) 2Cl2 64. 96 64. 99 0. 07 0. 08
Pt(NHs)4Cl2 54 22 54. 23 0. 06 0. 09
(N'Ha)2PtCls 42 82 42. 79 0. 07 0. 09
K2 PtCl4 46. 78 46. 70 0. 07 0. 09
Pt(CsH702) 2 48 65 48 69 0. 07 0. 10.

A. ;B.BH658 7 C . p. (H2NNHz - H20 ) 4

(A. Proposed method; B. BS5658 method; C Fire assaying!™ ; D. Wet gravimetry (Reduction with HoNNH; - H.0) ™).
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Application of microwave digestion technique to analysis of
indissol uble precious metal compounds
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Abgtract : A novel microwave closed digestion method for the decompostion of refractory compounds
of KAU(CN)z y KAuU (CN)A , Pt (N H3)2 (NOz)z , Ko [ Pt (N02)4] , Pt (N H3)2C|2 , Pt (N H3)4C|2 ,
(NH4)2PtCls , K2PtCls and Pt (Cs H7Oz) 2 was developed . The dissolved conditions of the proposed
method were compared with those of traditional methods The contentsof gold and platinum were de-
termined us ng precise electrochemistry titration, and the analytical results were also compared with
traditional analysis method BS5658( Gravimetry with H.SO. smoking) , fire assaying method and wet
gravimetry. Results showed that the dissolution rates of gold and platinum achieved 100 % with HCI
- H20., HCl - HNO:s as digestion reagents of gold and platiunm compounds under the optimized di-
gestion conditions, respectively. Digestion time of the compounds as above was 1/ 192 - 1/ 40 and 1/ 72
- 1/ 8 of the traditional methods, respectively. The total analytical processes were greatly shortened
and the determination results of gold and platiunm were cond stent with those of traditional methods,
giving relative standard deviation of 0. 01 %- 0. 02 % and 0. 05 %- 0. 07 %

Key wor ds:microwave digestion; refractory precious metal compounds; analyss; gold; platinum
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