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Table 1  Fire assay mixtures for the polymetallic

nodules and deep marine sediments mypl g
pE D REA ) ] . ) 14y
Na;B;07 NaxCO; Si0z Ni S wheaten
Nll. 5“"]'}'(‘? ﬂ[lur
1 25 40 20 4 2 1.2 2
2 25 50 25 12 2 1.2 2

(D No. 1 K GSMS &4, No. 2 Jy GSPN &4,

7E— M 1 B 4% R 6 1 7 v, il R ) (R
) HIEZAE 10~ 20 g WREUEY], K 1~
2 g Bk, hEsE Al 5 20~ 50 g FESH P
B e &0 L R, A kT B A
N2 g, FERRW, WD ER AR SRR
BRI A CME RS, BRI AR /N I
[, WA IS v AEEEE N T8 . % iR
Be 7, PRGN E 2.5 ¢ /4.
1.1.2 A

B AR AR RE HCE RS B
Jii, AWTEL SRR B AR 2 5 min, R
SRR ARG . ARG, B F] 150 mL &
ﬁ'tlﬁi’gl V‘J ,Uﬂ i E{ﬂ i ﬁU( M Na,B, ()
= 1 1), &,

TRV T RE i, 2 2 & 8 45
FESh S AR R RS R K SRR FFLBK, [F
I, FLAT SR W KM o SR IR R 4 0 I
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1.1.3 HCI#
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Table 2 Nuclear parameter of platinum group

elements by neutron activation analysis

yIv% 3 I R %% e d £ keV
EL radionuclides half life
Pt " Au( "Pr) 3.15 159
Pd "pg 0.56 88
0s 05 14.6 129
Ir 1920y 74 468
Ru "Ru 38.9 497
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Table 3 Nulear interferences and their degree of platinum group elements by neutron activation analysis

Rl oc# EE S o A S W FR
EL radionuelides nulear interferences degree
Pt " Au "Tau(n, v) "*Au(n, v) " Au 2.17
Pd pd 7 Ag(n, ¥) "SAg(B ) 'Pd(n, v) ""Pd 4.7x1077

'm;\g( n, p) 1Mpg 2.3x10°°
Os 10s P, p) "*20s 2x 1077
'N]’t(n,d) "10s 9% 107"
Ru MRu " Rh(n, p) "“Ru 2.1x10°°
I[m]’d( n, aj %Ry 2% 1077
Ir 1927, Iwﬂ:-i( n,y) mlﬂs(ﬁ_ ] I["|r( n, Y) 92 5.3x10°°
0py(n, v) TP EC. ) M e (n, v) e 4.1x10 "
m],t(n‘ |1) 192|I_ 4% 10 1
Rh 10dmp " Ru(n, ¥) "SRu(B ) "Rh(n. v) """Rh 9.8x 10" "
92pd(n, v) " Pd( EC. ) "Rh(n, ¥) "“"Rh 2.3% 10" "
"pd(n, p) "*"Rh 2x 1077

@O U SEEA AR 1x 107 nes™ Yeem™ R BHED PS8 Rawca= 4.5, BUHBSE 4 10 b
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Table 4  Analytical results of platinum group elements in pacific manganese nodule and sediment reference materials

PIVE

w1077

o GSMS-2 GSM S 3 GSPN-2 GSPN-3
EL ¥ Es RSD/ % x Es RSD/ % x £ RSD/ % x *s RSD/ %
Pt 4.3520.79  18.2 3.43%0.37  10.9 111 £12 10.5 59.8 4. 55 7.6
Pd 3.7%0.54 14. 4 2.6%0.29 11.2 6.910. 84 12.2 8.340.75 9.0
Os 0.13%£0.03  23.0 0.0620.01  16.7 0.33%0.09  27.3 0.24+0.08  33.3
Ir 0.11%£0.01  10.0 0.07+0.007  10.0 1.38%0.16  11.6 0.71%0.04 6.0
Ru 0.41%£0.07  17.1 0.49%0.19  38.8 8.9%1.23 13.8 5.840.78 13.4
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TR TAER ol Sk, X AriE S 5 W)
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GBW 07102 [r] i H 5 A b 75 5544 AT
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GBW 07102 [l 4 Hr R di S A L2 58 47T .
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H 5 A, Ao BT vA A bR UE(E 1Y 95%
FAF X A, HA 15 € RSD 78 12% W, 5
AR TAEZEATHER .

=5 GBW 07102 9o #rsE R
Table 5 Analytical results of GBW 07102 1w p/ 107 g

JLE EL BRMEQL CV A% this method  RSD/ %
Pt 6%l 6.5%0.7 11
Pd 2% 2.5%0.3 12
Ir 3% 4.0%0.2 4.5
Os 6%l 5.5%0.6 11
Ru 10 £1 8.4%0.7 8
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Determination of Platinum Group Elements in
Polymetallic Nodules and Deep Marine Sediments
Reference Materials by Neutron Activation Analysis

. . .o P .. ®
Li Xiaolin , Tong Chunhan —, Zhu Jieqing
( * Shanghai Institute of Nuclear Reserach, Chinese Academy of Science, Shanghai, 201800 )
Chengdu, 610059 )

( * * Institute of Applied Nuclear T echniques, Chengdu Institute of Technology,

A method for determination of platium group elements (PGE) in geostandard reference mar
terials of polymetallic nodules ( GSPN-2 and GSPN-3) and deep marine sedments ( GSMS-2 and
GSMS-3) by neutron activation analysis after nickel sulfide fire assay preconcentration was devel
oped. According to the characteristics of marine sample components, the reagents and melting
conditions used in common nickel sulfide fire assay preconcnetration were modified. Interference
from nuclear reactions on PGE analysis were studied. The background of the procedure for PGE
was improved remarkably by using hydroxylated nickel powder as a collector. The method has
been verified by determination of PGE in national standard ultra-basic rock (GBW 07102). The
results are in good agreement with certified values.

Key words: platinum group elements( PGE), neutron activation analysis, nickel sulfide fire
assay preconcentration
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