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Study on gravimetric determination of high content rhodium in secondary resource materials

ZHANG Hangbo, LI Shunbin, TAO Saixiang”, JIA Guifa, YANG Meiying, YANG Hui, FU Shimei
(Sino-Platinum Metals Testing Technology (Yunnan) Co. Ltd., Kunming 650106, China)

Abstract: A method for the determination of high content rhodium in secondary resources was developed.

The pretreatment and interference tests of the samples were studied. After hydrogen reduction, the samples

were digested with 20 mL hydrochloric acid and 5 mL hydrogen peroxide in a Teflon digestion tank. The

samples were determined by cobalt hexamonium nitrate gravimetric method. The incomplete residue was
determined by ICP-AES and corrected. The precision of the method was 0.29%~0.38%, and the recovery
rate was 99.56%~101.05%, which could meet the precision and accuracy requirements of the

determination of high content rhodium in secondary resources.
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Tab.1 Semi-quantitative analysis results of XRF /%
JeE IR 2#FREN | DR IR 26
Rh 17.5 12.9 CaO 0.4 0.2
Ru 2.9 0.2 TiO2 0.8 0.3
Pd 1.0 17.2 Cr203 1.9 0.6
Ag 3.1 <0.01 MnO2 0.2 0.3
SnO2 4.3 3.8 Fe20s3 154 8.7
Sb203 6.1 2.9 Ni203 0.6 8.3
BaO 0.1 0.1 CuO 14.1 <0.01
MgO 0.7 0.6 ZnO 4.8 3.1
ADLOs 7.8 8.6 Au 0.3 0.2
SiO2 9.5 8.1 Pt <0.01 153
P20s 5.8 4.2 w <0.01 1.9
SO;3 2.7 1.7 PbO <0.01 0.8

1.2 FEMTRALERFITE R

FREL 0.1~0.3 g Ik T A M, FATEf BN
AJEETBINE Xy EEATAT, T 2004 500,
800 °CHFE/F i, FHEL#ZE N 10 °C/min, FAEH
JE B Ak Sl A SUE TR 30 min, AEEBCGH A TS E
R IR HEAEEF, In20 mL #2ER, 5 mL it
AME, U T, T 150£5°CIEIRIH M 36 h, HX
H, A
1.3 e
1.3.1 SEAEEIIRE

W E S, B A 400 mL ki,
TE AR FARIRIMAER AL 1 mL, BUR, ks

200 mL, FI0#E 60 °C, hn 5 g WHSEREN, 4kakin
MEIRRBEEUR, W A B ekt e,
FH A BR BN R VB AR Pe MR B UE 25 10 I JE VR AE FL
PR L INFE 60 °C, JAHHHLINAN 25 mL fEER /N
RAEEBAER, AREBirE 2 KREDUENTH . IR¥F
ik 10 min, HUF, RERAIR A KFAE 1 he

RS, T HEHR 4 53
g, FAHER S B A B VS T 58 AP N B
R, K GBEGE 3 Ik, CBEDE 1 IR
PR IR BB ok 548, % 30 min,
FRE, FTE, HZREH.

1.3.2 A5EATHMBIFE &

RFEARTE AR, I8, FKBRGEA K& E
g%, PERAH IR E EVEIE, JEAREAEEE T 30
mL =EaHR T, THad ANEIRF A 750 °CK
b, BUH, 20 0 5 g i AN, T 5 #RdrHr 750°C
JAAL 20 min, HUH, AAE. CBIHIREN 300 mL G
P, 150 mL ZKIREL, AN 50 mL SRR AL, Hn S
mL I EAEE T, BUN, W R N 250 mL
HEMIKZEZIEREE] . F ICP-AES A0 2 i
o R TANE.
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W, BRRAKEDNTH, IR M. EIER
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VUERLEEA Y], FIRBkL, &llsE, JEEHY
B 0.5%~6%A BRI, TS S, 4R W
Ko ANEAER ZIRBIEYR T AE T2

2) BB R. BHlEEEE S, 50k
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Tab.2 Test results of HCI (20 mL)-H20z (5 mL) acid solution

% 4 LFETETIR®RN 19.25 mg)

Tab.4 interference of coexisting elements (Rh 19.25 mg)

FEroms SR BEINE/% ICP-AES ¥ E/% S84 H#/%

19.42 0.02 98.68
1#

19.57 0.03 99.44

13.25 0.02 99.10
2#

13.35 0.04 99.85

2 3 HCI (18 mL)-HNOs (6 mL)B¥E I B 45 B
Tab.3 Test results of HCI (18 mL)-HNO3 (6 mL) acid dissolution

FErgms SR BEIE/% ICP-AES #ME/% S84 H#/%

18.35 1.02 93.24
1#

18.37 1.15 93.34

12.87 0.52 96.26
2#

12.07 0.97 97.76

PR AT, BRI SRR R B TTIE 4 R
I, X2 40 mg 88, N5 g WAHRREN, 25 mL
TR 7N B B LRIV AR AR A RS . R ER IR K
HFAELNET. 05, 1. 2. 3mL, FEEY,
R T A EAE 0.5~2 mL G A, 008 AR 2 i
/N ARSI E SRR T R E LN 1 mL.
2.1.3 AR &=

WAHEREN T IIN T LIV BRI AF o ek . B
ST, 552N FH SR 45 SRR,
2] 40 mg 58, MAVAHEREA 1~7 g, H1 25 mL fi§
FRNE A ERIA W . SRR, WASERIH B
KT 4 gif, MR ER/N. TSR
NS g
22 HEETERFHRAR

TIRGHRYIRL O L 2, SR 2R
R, BB EAAAEEE LR, WIFARIEA
LR T EBATRE, 880N E 25 A T
MR B B E I e B A e Rva , DAE B2 20
mg, TEHMFIRAEF AL L e R TG, 4
RWFE 4, B 4 7750, WE 20 mg AT, 60 mg
1. 40 mg fl. 15 mg (TS EA TS =
BN SE o BR™ H T LA R E 245 5

YRLLENZ) 40 mg ¥, 4> BUIIANAS ) & A 1
VIR EELI 88, H ICP-AES M e & #h i e
I8 R IR P AR, B FUARTE VA R T B E YT
SERRH, KRR EhyTE I R s, 5
B HARE ST, FHREATE. BTHKSA
T EEUTIE B SR AR X AT IHM(XRD)

Lz JIIDN WREE g MR
TLE H/mg 2/mg #/mg Z /%
Pt 60 19.26 0.01 0.05%
Pd 40 19.28 0.03 0.16%
Ir 10 25.45 6.2 32.21%
Ru 15 19.29 0.04 0.21%
Au 10 19.26 0.01 0.05%
Ag 20 19.27 0.02 0.10%
Cu 20 19.28 0.03 0.16%
Fe 60 19.21 -0.04 -0.21%
Pb 20 19.26 0.01 0.05%
Sn 10 19.22 -0.03 -0.16%
Cr 10 19.28 0.03 0.16%
Zn 20 19.26 0.01 0.05%
Al 20 19.26 0.01 0.05%
Ni 20 19.26 0.01 0.05%
Mn 10 19.30 0.05 0.26%
Ti 10 19.23 -0.02 -0.10%
Sb 20 19.26 0.01 0.05%

HEATIR . 45 7R, XRD B L T Ec R 1)
FHEUE . BERIEOA R TR, BT 712
Ufeh, FEAERRACEEE G4 Stk A S B Tl e
P, BORERTEREDTUE AU BT L DTTE, A2k
TiRd. XRD BEIL SR, MEMAAIER, AT
SREEIRTS TS, SEhEEmVERERRIK. SAHKTENT
PEIRIGLE R, AARIUEE BRI E5 AR 2
0.5%LAN, DAUTHESEEZIR 40 mg THE, 5K
HMNAKT 0.35 mg.
2.3 JPUEREE R R OTEX A

53 IFRIC A R EIRPIRHEE S 11 4, 3% A
TiFAT RO B R g, S5 RANTER 5. HU 8 A
T FRFEJS I ICP-AES VEBLEMISE, 45 BRI 6.

RS HHNEHEE

Tab.5 Determination precision of sample 1%

Y5 WEE “FIME RSD

19.62, 19.58, 19.60, 19.58, 19.69, 19.76,
19.64 0.38
19.70, 19.51, 19.68, 19.59, 19.70

13.35, 13.37, 13.29, 13.42, 13.41, 13.38,
2# 1336 0.29
13.32,13.39, 13.34, 13.37, 13.33
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Tab.6 The results were determined by ICP-AES 1%
pve ” FT— 1) SRR A T BRI R
19,65, 20,16, 19.50, 19.32, B & EEAE 10%Lh EikFE, ) 20 mL £572-5 mL
1 1973 137 R EMOE T, e R W SRR TR R

19.78, 19.82, 19.61, 20.01

13.33, 13.45,13.53,13.43,
2# 1341 093
13.61, 13.25,13.27,13.38

M3 5 5% 6 AT 51, PIAh IR BIEYIR B
2 H R E ) RSD A 0.29%~0.38%, ICP-AES %
RSD 9 0.93%~1.37%. 25518 ICP-AES 2l & 45
REIMEZ, T2 IR SRR S A R
e HERRFE R . DX TR E T 10%10 K
BRURYIRL,  EER I E 45 A S e AT A .

2.4 fnfs EICRG:

KA TAIRE S AN [ R A RERRUEV TR, R
SCERAT AR BRI 58, THE AR . S5 3R LR
7o HER 7 AT RN, FE SR FISCRAE 99.56%~101.05%
Z1A], A DA A2 IR SRR AR E I S v
FEEER .

R T R INAR EORE SR

Tab.7 Results of sample standard addition recovery

- AEA TINEE EEXA k%
JE{A/mg f/mg f/mg
20.68 16.49 37.25 100.49
20.97 16.49 37.54 100.49
21.36 16.49 37.83 99.88
21.16 24.73 46.15 101.05
1# 20.61 24.73 45.26 99.67
22.21 24.73 46.99 100.20
24.16 32.98 57.27 100.39
23.81 32.98 56.85 100.18
20.35 32.98 53.21 99.64
22.17 16.49 38.70 100.24
21.83 16.49 38.27 99.70
20.58 16.49 37.18 100.67
24.42 24.73 49.31 100.65
2# 22.66 24.73 47.57 100.73
21.52 24.73 46.14 99.56
21.14 32.98 54.23 100.33
22.48 32.98 55.63 100.52
2141 32.98 54.59 100.61

HZN 1 mLy A 5 g WASBREN A B EVEDTE 2/
Ab T f AR SRR o W AR OR 52 A IR R SR
ICP-AES 52 #ME o

2) WIS TR EARA TS ERNE, R
BHPETPEERINE, MoS0E BRIt
JUET g R, HFREATE. WE 20 mg
eI S HCEFRICT 0.35 mg.

3) FERMFAE T AT S B ANE, 7R
HE 0.29%~0.38%, MIAREIEE 99.56%~101.05%,
AL R IR GIR AR e B I K
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