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Determination of rhodium in rhdium parker waste
by wet digestion - ICP-AES internal standard method

LIU Wei, LIU Wen", ZHANG Yu-de, JIN Yun-jie, LIN Bo, LUO Xian, MA Wang-rui, CHONG Biao
(Sino-Platinum Metals Resources (Yimen) Co. Ltd., Sino-Platinu Metals Co. Ltd., Kunming 650106, China)

Abstract: A determination method for rhodium content in rhdium parker waste by nitric acid-sulfuric
acid-perchloric acid digestion and yttrium internal standard ICP-AES was established. The sample
pretreatment method, wet digestion conditions, assay precision and reproducibility and its accuracy were
investigated. Weighed about 0.6 g of rhodium parker waste, and the sample was digested to remove
organic matter using 9 mL of nitric acid, 0.5 mL suifuric acid and 1 mL of perchloric acid at 200°C, and
the residue was dissolved with hydrochloric acid. 100~1500 g/t Rh in the resulted solution was determined
by ICP-AES. The relative standard deviation (RSD, n=9) was 0.41%~1.35%, and the recovery rates of
standard addition were 99.1%~99.7%, which met the requirements of production determination.
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WIS B> S% ML BV i dir, BLSRARXT o ir 2
<0.5%, #EKHEREALFETTIEP; EEE
<5% HILAF LA 82 W AR R, EESR 2 AT 7o
F2E<2%, TR OCEEUV-vis)¥, JEFI)
o3 HE I FE IR (AAS)SY, HL B 5 25 5 T R S e
% (ICP-AES)O1 | HL J& 4 & 45 B 7 1K i 1% %
(ICP-MS)!1O- 1A B8 M1 T 1

ICP-AES £ B A 2 o3 PRad i 23 Bl 5
R H BRAR SRR 05, TERIR S8 A R S 8 AAS
TEFIER AT WL e e VLo ke . SRR . (HE
TR B o, FERBLSE S A ou B 1) 7 A 46 R i
iff P55 IR ¢ P B SR ¢ v, 1T ICP-AES A 35 [ A 9%
HEETE 2% A4, BEmLeAfmeRE, e
SER BB E AR R, KUkME ICP-AES M5E fa e
PERCRI E B AT AR E B 0 8. SR TR
SRR F R 5 e & bRz il sh, K
FAMINTC R AFRE) ICP-AES VEW A RIE, ki
KHEANENFRICE ICP-AES TIEMALEE S 20%H)
k¢, FIXHAREIRZ RSD (n=5)<<1%, B AFRA
ICP-AES V205 % FE I S ot vt P 00 M v 2 1)
S M VAR N E A R

ASCEFXTEEIR S R, AR SR R, fRAIE
TE ARG FOUE R HER RS, R R+ IR+
SRR B ARRE A, LA HE i 2R
SERMAL, H ICP-AES P FRYZEIN 58 & & 7V
By PR, CNHFAS .
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1.1 RFRRE &

ARG ERIR . IR, MR, MRS N
Brafilifl; BEARHENAF 1AW (1000 pg/mL, 10%EhR
I B E AN ERAT RN A OB BRI TSR X
BHBERAE KT 99.99%. LUK A E T K.

BEFRUETATR(50.0 pg/mL): F£HY 10.00 mL £&45
EWAEE T 200 mL &+, I 20 mL 578,
FKMREZZE, 1R

FCRRAETETR(100 pg/mL): FREX 0.5079 g =44k
THCT 200 mL B, DN 15 mL FRRR, AIRIRE
fiRse 4, A N 90 mL #h/R, # A 1000 mL %
B, RKWRBERZIE, R,

SIS IR e FE i AR, o sy- 1R i (5
FERE)ZFAH Rh 750£10 g/t), SFO3130-1#(%HEEE) S
Z{H Rh 360+5 g/t, HARFES A= M

1.2 SERHE
1.2.1 Al il &

HUREE SRS G, FREXZY 0.6 g iFET 300 mL
M, IO 3 mLfEER, 0.5 mL fifg, =5 L3RI
L, fREMAEE AW, BRAEEEE, N 2 mL
TR, INRAEEREE. BUF, AE. A 2 mL
fHER . 1 mL B R, MAEE AW, 3R, A4,
N2 mL WEER, INIAEE A, BIRESRERCT,
A M 10 mL #H7R, In#Ess, B, B
FA/K PR PR FISRTHIL, %% N 100 mL &), #E
BN | mL 8CFRUEIEW, B2, RR5.

1.2.2 BEHEHh £ v &

FE AL — € B (BB br HEV AN AR AT, T )
R —HEC IR YN 1.0 mg/L, BERIREIRE
WYH 0. 0.504 1.00. 2.50. 5.00 Al 12.50 mg/L K]
BERCUE 2RI, A N (1+9) ER1ER
123 Pz

i 3£ H PE /A7 Avio 500 4 ICP-AES #E4T
SE, 149 Rh 343.489 nm, WARZE N Y 371.029
nmeo.
B A & B TR RSO S usiTie s, &
PRSI ZE 1.3 kW #AUUHE 0.2 L/min, RIS
# 0.7 L/min. ¥ &10E 12 L/min. BEFGEZE 1.0
mL/min. ZFEIN. FRRES E] 30 s. HzhB.
Iy PRI

1 IR 26 A, R R i R
WOHEATARHEA, e R S, B AR AR v it 2k
H BT £ A B I R B 0 B IR B, AR
HEER & .

2 ZR5HR

2.1 FESALBETTEXT H

FREVEEIR e SR AL sy-1#FE i 7 4, 35 SR80 574k
HFMEEE. FAMREL 6 Ao iR, RAES
1) KR4 & 45 ICP-AES A8, 45507 +3K 1 f1
*2.

MRAER 1 A3 2 BOBER, PRRRE S AR B 7 3k
RS R S S HHEY G, FEX PR 2 (RSD))/N T
1% XFEEPA AR 7%, Kk E s BRI R A,
RIS, B, A, SRR, R
A, ®EERSBINEEEAME, FEHRES
W, A, BREEB, SahnRE R, IR AR
D B A, fAT bR, 90 min BV AT AL FE — bR RE 5
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Tab.1 Experimental results of wet digestion

75 1 2 3 5 6 7 P RSD/%
FriEs/g 0.5669  0.5816  0.6303  0.6663  0.7323  0.7683  0.8242 / /
Rh M {8/ (g/t) 758 750 755 758 751 750 753 754 0.47
K2 AREEELRLER
Tab.2 Experimental results of fire assaying pre-concentration
PR 1 2 3 5 6 FEIME RSD/%
ke E/g 5.3505 5.7798 54111 5.8106 5.1002 5.6285 / /
Rh & {H/(g/t) 756 753 756 753 756 755 755 0.20

ERERRFERN 0.6 g, K ARIETHRVE VAL S AR B 7
5, AP KBRTG P SAS, $Em il g . 2
TR E . GEOIMEFIT REFER R, 0 E R
FHE2TH fR AR e AT AL BE 57

2.2 WETEMRARIERE

FREVEEIR 5T R R sy-19)FE S 9 13, 08 3 4,
3 Fpoc A EATIRIE A : 1) 150°C, 10 mL AR
I#1 h, FI0 1 mL SEERA 6 mL MR R 5 B
BEANY, SRR . 2)200°C, 5 mL MR
+0.5 mL BREZINA 0.5 h, 0 1 mL &SR 4 mL
IR B bR R AL, MRS MR . 3)200°C ,
20 mL B IO 1.5 h, M I0NEIK 20 mL, n#k 1.5
h, FRIRIGEMRIRE . € BEREEE 1.2.3 7%
M5, WE s 113K 3.

M3, &iE1) M%IE2) WRBURELT,
IR &R 52 EW) & 5083) il Rt =4
KEHK, GARRTERA B, WO ZE, Fifeds
FfKe 2501 A8 R IR -+ SRR 2 FH IR VA
RAAE, ERERWER. 52T, mERAaRERN
fal o 2AF2) HIMABRER, FTUEK AT, 78

R 4 PN IE I AR R B

Tab.4 Comparition of measurement precision by two methods

R 3 ANRHEBFRI LR

Tab.3 Comparition of different digestion conditions /(glt)

gﬁ WAl EAERC MM CPATREAE T
i
R 150 2.0 763,761, 744 756
+i &R
THIR+HIR IR
2 RPN 200 1.5 758, 752, 750 753
) mam
i
3) UK 200 3.0 627, 686, 615 643

o RIEE AR RN, RETHAACE, B
PRIE; PRSP RENI e iR Ak, PR = SR
A Lbr. &2 WAHED, B, Motz
TEAHRRE
2.3 ICP-AES Il 5 ¥ B 1 N ARy gk

Wi IR CEMESESEAR, D
SF03130-1#, sy-1#P M AREE, 73 FREL 9 4
SPATRE, FRSZIS T IRACER, ARG 1 REEATES kil
TE 5 0l F PRI AN R R T SRS A AR X o v
WZ(RSD), %5RH|T% 4.

W5 J5ik SF03130-1#FATHE LS F/(g/t) FHIME(/t) RSD/%
. F—k 360, 365, 364, 363, 366, 360, 354, 363, 352 361 1.35
A
FW 358, 354, 358, 358, 360, 365, 352, 356, 356 357 1.04
F—Ik 345, 342, 338, 339, 347, 355, 355, 332, 346 344 221
HHIE i
FW 371, 367, 367, 364, 366, 367, 353, 352, 346 362 2.44
W 7772 sy- T PATFES i (g/t) SEIIE N/t RSD%
N, H—Ik 742, 750, 740, 743, 749, 748, 748, 746, 745 746 0.46
Y,
FW 739, 745, 747, 748, 743, 748, 741, 744, 745 744 0.41
: I 757,757, 748, 759, 759, 751, 740, 748, 741 751 0.99
Gy AP )
FW 728, 740, 727, 735, 736, 743, 731, 720, 725 732 1.02
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HEE 4 \TLUEH, SRS, RSD BN, B
e RSB R = T NASRIRE AR E (1)
RSD {URE ML — e 4, HAR S 4 1 e b
IE . PIFRIE P I e 25 5 1) A 22 B 2 /N T
%, BAERHEIME.

FHECHE BT, BRIV B ASRE R 1l 58 1 7
PUHERRE 2 Y R s . JRIRE T, BIENRE
FIEEIR 7 R SR P AP . B AR S 2R
PN, A FEFAT RO R AR E R
ICP-AES 7€ i 5| R HEFE AR . A0 SR
R, FEOLLRENE), HEELZE. A
ECAERIFR, rHT2es ARER I 28 3 FE [ 1) 8 3
I P FR AR T BT 2R AR AT AMERME I,
T A it i 2 ) P B FOORE 2
24 FEEHE

F ks B ORI& I8 E 7 iR R FE . FREX 3 40
VEIAH SFO3130-1#4F (S % 1H 360 g/t), 43 Al
2.0mL, 5.0mL, 10.0 mL $¥bruEiAR, 252596 7772

K6 HRTHMUELER

Tab.6 Determination results of rhdium parker sample

WEREI R, SERWE S Fim. BEIFnAR R
FAE 99.1%~99.7%2 8], ARARME BEA N H L7 2
(97.7%~100.0%) i1 —F 4, RHNMERAEE
PRI 5 YERA

R 5 ks RIBGERLE:

Tab.5 Recoveries of standard addition

. M/ pIIEaS
BRRE RO AR gml) W%

g (gml) (efmb) e pas wm

0.6086  2.191 1.00 3.182 3.175 99.1 984
0.5466  1.968 2.50 4460 4.467 99.7 100.0
0.5836  2.101 5.00 7.061 6985 992 977

2.5 SERRRER AT

AT7 R T AN S B REIR 0 OB SE PR 3
B, G5RWAR 6, WHREINIE S5 SRR ERCH F%
D78 G5 SRR & LA WL 1 D

e e 77 X 5 1B/ (g/t) SERIME(g/t) RSD/%
# AR 104, 101, 104, 101, 102, 101, 102, 100, 101 102 1.29
I 107, 105, 106, 105, 106, 103, 104, 106, 101 105 1.67
o AR 606, 603, 604, 605, 600, 602, 605, 605, 614 605 0.61
I 620, 619, 617, 616, 617, 606, 613, 605, 604 613 0.97
5 AR 1117, 1125, 1122, 1131, 1130, 1131, 1130, 1123, 1135 1127 0.48
HRE 1113, 1123, 1117, 1119, 1130, 1118, 1118, 1126, 1158 1125 1.13
3 6 Sk :

1) R FH AR+ R+ v SR 1B M VA AR B IR S
fi, 2 h AT SERORE T R, (BT e 82E s Mtz
T, KREEEMHERER, LEREK.

2) TR AN HE it i N B EELIE R
WHR, A ICP-AES £ 2 B4 UR v R kL 8, AH LG
AIAAFREIRE R, RSD BER— 24, IibslElficE
79.99.1%~99.7%, WZEFGE L FEILTEAAER L3
3Tt

3) XS EEEN 100~1500 g/t FIRE S, I 5E A X
FRUEDR 25 (RSD)Y) <1.5%, J5iEERfi. ik, &M
A 72557
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