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Determination of platinum, palladium and rhodium
in ferrosilicon alloy by closed digestion and ICP-AES

YANG Xiaotao, LU Ruizhi, YANG Meiying, LI Shunbing, MA Yuan®, ZENG Hefeng, FU Shimei
(Sino-Platinum Metals Testing Technology (Yunnan) Co. Ltd., Sino-Platinum Metals Co. Ltd., Kunming 650106, China)

Abstract: The dissolution conditions of ferrosilicon alloy enrichment samples and the interference of Fe
and Si on the determination of Pt, Pd and Rh were studied. The contents of Pt, Pd and Rh were determined
by ICP-AES after the sample was dissolced by hydrogen peroxide hydrochloric acid (15+3) in a
polytetrafluoroethylene digestion tank at 150°C for more than 8 h. The results showed that the relative
standard deviations of platinum, palladium and rhodium were less than 2%. and recoveries were 97%~102%,
under the conditions of dissolution and determination conditions. Compared with alkali solution - Te co-
precipitation - ICP-AES method, the results are in good agreement. It can meet the determination
requirements of Pt, Pd and Rh in ferrosilicon alloy enrichment.
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1.1 SEIprek

R (p=1.19 g/mL). HER(p=1.24 g/mL). XA
K(p=1.13 g/mL)$3 R /b dl, SR, TRATR(EK)
3 AR ERER S 1 PR AR R R TR &
BPILAC, SEEe A HAh IR A b al, SEEe KN
EETFIK.

B AL BARHEN AR 1.000 mg/mL( [
FANEAP RN A OAN R 7T S BT

B AL BERRUELZETRI: o RIREE—E R
BRI AR T 100 mL 58I+, BB
TR e — A 6 NRZER 10%HCL A7 bR
WAV, £ HE BERREIRES SN 0.04 0.5,
2.5, 10, 25. 50 pg/mL.

SEIGREG AL 34, WOHTEE R R4 150 Hid
o Ho X 2R DE 6N REVE(XRF) 5 &l 5 {8 4331
H: 1FESL Fe93.2%, Si3.0%, Pt3.1%; 2#Fffh Fe
90.4%, Si2.1%, Pt4.0%, Sn2.0%, Al1.3%; 3%kt
it Fe 82.3%, Si6.1%, Pt0.6%, Pd4.3%, Rh0.4%,
Al3.0%, Ni3.1%.

1.2 FEREIER
FREX 0.1 g FEARCRER A 0.0001 g) TR IU4 20

K1 EAKEBERITESEREE (0=7)

WALTE, TN 15 mL #2FR, 3 mL XUEIK . A 150°C
PIHEFEHER 8 h IBETE A . BURHALE RS,
P H AL N 150 mL Bedr, Fl# 15 min, 4]
JEFEAN 100mL A EMiF, FAKWBEZRZIE, %5,
75 B R IR o
1.3 ICP-AES ill5E

% PE 8300DV % ICP-AES Il 5& 13 Itk
B O, I 2 S SRR 14126 AR AR R SR A
Sy HTEE N Pt 299.797 nm. Pd 340.458 nm A Rh
343.489 nm.

2 ZR5%R

2.1 WEERTALHE
2.1.1 PRSI TIEER

FREL 0.1~0.2 g #Eih, KA E/KEREFER R
R RV P Y0 i R b 7 VR R B i o TETR A BR VA M it
R, RS AE, JUH 3R R
To SLIEERIFE 1 s, NE 1T, EHhE-WE
KIS HET RIS 45 AR ZZ RN, 25 RELL B HE
TR R, VLR S AR 4.
2.1.2 WG H B

X BT AN [ 8 1) 3 R AR /K A Y1 A 5
s R, Wk 2 frdll. 4568 Pt. Pd. Rh (1A H
B, IEREERRAEUKIERE RN 8 15 mL, M
UK 3 mL.
2.1.3 VAR R] IR

KA I, RIUR O HAGERE, InEhmg
15 mL X5 UK 3 mL 7E 150°CHIHEAR s FE. 2 AEL
1. 24 4. 6+ 8. 12h fENIERERSTR], BRI R BEHX
3APATHEUOL P IME) . R W 3 gl

Tab.1 The results of mixed acid treatment were compared with those of this method (n=7) 1%

7T = W5 TTHR M H FiE FHXS AR HE (R 22 (RSD)
1# Pt 2.30,2.38,2.28,2.33, 2.35,2.39, 2.34 2.34 1.70
2# Pt 4.00, 3.89, 3.78, 3.89, 3.93, 3.91, 3.90 3.90 1.67
EIKE R Pt 0.29, 0.23, 0.28, 0.26, 0.28, 0.23, 0.22 0.26 11.26
3# Pd 3.29,3.50, 3.73, 3.23, 3.47,3.52, 3.64 3.48 5.09
Rh 0.20, 0.18,0.19, 0.21, 0.21, 0.19, 0.20 0.20 11.62
1# Pt 2.38,2.43,2.42,2.43,2.39,2.42,2.44 2.42 0.95
. 2# Pt 4.09, 4.04, 4.06, 4.06, 4.07, 4.06, 4.02 4.06 0.56

IR K-
= e Pt 0.35,0.36,0.37.0.37,0.37, 0.36, 0.37 0.36 1.78
R VU ARV

3# Pd 3.84,3.90, 4.00, 4.00, 3.91, 3.96, 3.99 3.94 1.56

Rh 0.27,0.28, 0.28, 0.270, 28, 0.28, 0.27 0.28 2.01
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Tab.2 Effect of HC1-H202 dosage 1%
HCI+H02 /mL  Pt-1#  Pt2*  Pt-3*  Pd-3* Rh-3%
8+2 2.3 3.8 0.30 3.77 0.23
10+3 2.45 4.02 0.33 3.82 0.25
15+3 2.42 4.06 0.37 3.97 0.28
20+4 2.48 4.11 0.37 4.00 0.28
15+5 2.45 4.07 0.36 3.97 0.28
R 3 TR RN R R 1%
Tab.3 The results of the experiment were recovered by labeling
R/ 1 2 4 6 8 12

¥ Pt A4 228 245 240 242 243
2 Pt ¥ 380 4.03 408 410 4.09
Pt HE HHE 033 036 037 037
3 Pd AW H¥E 371 380 396 3.95
Rh A& HHE 024 027 028 028

M 3 T, FEAHFI &AM T 14, 280 fRIN RIAE
6~12 h FIgE 4z, 3#7F 8 h LUGEFE B4,
DRI L2 T ) R2AE 8h LA b
2.2 ICP-AES W2 Fi %%

Pt299.797 nm. Pd 340.458 nm A1 Rh 343.489 nm
TELR B FERE TN SRR N SRS S A XY
Hoom B S EL AR . FAES E Bh i fl bR T
s, MEIRIIRELRAC BRI A I SR s 3
TFH.
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ASLIGVEFESAE R, DBk DURERR A (T T &
{EAE, AL RINE . R R IS
SRR T LA AR, {2 SRR 2 B 52 A 5
T B UE AR TS RRE Sl VAR P AR S, BREX XRF 45
R RE A R ) 3R 3 0y, FRIRAR SIS T v
BEATACBE, 16 AT AT I ), HEETF
KITHEIEAR, Vel G KA AT Kk B e BE
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Tab.6 Precision test results

W R B ME Pty Pd. Rh &8, 45
RIFE 4.

R4 KEERBENEH

Tab.4 Determination of enrichment slag by fire method /(g/t)

M5E TR 1 2 3 FHME
Pt 10 <10 <10 <10
Pd 12 <10 <10 <10
Rh 13 <10 <10 <10

MF 4 7T DL HRE A A AR 54
JB, TEASFLMAMIE LR, Mo, . BT
X-RILERAT AR & &8 £ A KRN, 2
MigEREMLFRLER, m gL E . A
THAFREAH T, RIS A RSLIRIGUE . B
11 AR, L BERRUEI AT IR R AR E I A7
W, FCHI R AL BEION 250 ngs IONERFRUEVS
4, {f Fe A1 PtPdRh [FIREELLA: 1:105 1:505 1:100;
1:500. eI, 0, #o5E, R TERS. N
FKSATLLES, HIHDEEAIEIR EELLAE 1:10~1:500 Ya
BRI, At AR BRI E BB T3

RS FRHLE

Tab.5 Matrix synthesis sample experiment ng
x:Fe/ mL 1:10 1:50 1:100 1:500
Pt 2534 248.8 250.5 248.0
Pd /pg 249.2 249.0 248.3 2453

Rh /g 250.1 249.9 249.6 249.8

2.3 FEEELR

SEATIRBUH A Y ST 11 A abRE, $ ke S b R
TR, EAT 100 mL &8, Ai%E R
AT AT E . AR MR 6 Fidl. M3 6 AT LA
EH 3 AR RSD B/ T 2%.

1%

B 5 E TR e FYIME KEEE(RSD)
1# Pt 2.376,2.434,2.419,2.427, 2.390, 2.424, 2.436, 2.414, 2.426, 2.443, 2.401 2.417 0.85
2f Pt 4.089, 4.041, 4.061, 4.057, 4.071, 4.062, 4.017, 4.046, 4.082, 4.071, 4.079 4.061 0.51
Pt 0.354, 0.359, 0.372, 0.370, 0.365, 0.362, 0.369, 0.358, 0.360, 0.367, 0.369 0.364 1.60
3* Pd 3.959, 3.921, 3.947, 3.969, 3.836, 3.901, 3.993, 4.001, 3.909, 3.960, 3.989 3.969 1.24
Rh 0.274, 0.281, 0.280, 0.278, 0.271, 0.269, 0.285, 0.280, 0.278, 0.277, 0.273 0.277 1.71
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2.4 JkR B UCSEEG

P AR A B0 B B AT AR B 45 2 21 1 3R
FE3 45, IR ERFRUEER, %R AL B 7
HATVEIR, TEMEE IR FHEATIRE . 455t
27 Hin. N 7RI, Ik EICR N 97%~102%.

R 7 IR EWCEERR SR
Tab.7 Recoveries of standard addition

% A MAE e bR R
N /mg /mg /mg {E/mg 1%

3.694 2.000 5.708 2.014 100.7
Pt 3.756 4.000 7.646 3.890 97.2
3.930 8.000 12.099 8.169 102.1
39.730  20.000 59308  19.578 97.9
Pd 40.404 40.000 69.644  29.240 98.1
42270  80.000 121.594 79.320 99.2
2.783 1.500 4.256 1.473 98.2
Rh 2.830 3.000 5.840 3.010 100.3
2.961 6.000 9.069 6.108 101.8

2.5 AVESWIS-RLUTIEES R LR

Bl R AL TTIE TR 70 BRI 17, 27, 3% £%0.10
g CPATHREL 5 (ke L, 12 BB - A SLyT i vk Ak
B, (EUE AR R TEATIE . SR AE 8.
XL 8 FIZR 6 Bt PRI I E 45 R B,
A 2, ARIATEIN E 25 35 Tl - s SL T 2
Mo AL ACBRERAE A T 8L, AT 2 AR B
TR .

R 8 WIA-MILTIRELER

Tab.8 Results of alkali melt Te coprecipitation method 1%
No. Jt&H 5 45 ARk RSD
1# Pt 24;’424?;42339’ 2.42 0.83
2t Pt 4 124381’(11,3911, 4.10 0.38
3# Pt 0'33?307"38307'37’ 0.36 1.87
3# Pd 3'964'(3)6%93’;887’ 3.94 1.43
woorn o OE IO 0.8 2.10
3

1) FREL 0.10g T ZREPVUSR L IR WA BEd, A 15
mL #h#. 3 mL XK, ERFEH 150°C% I
8 h, TJLLSE AR S S E Y.

2) RA KL E LR, e g R EARE

PtPdRh, & BRI E AN S0 o SR FH AR S e,
AR AIARAE 1:10~1:500 % BV Bl A, A0H4A
B BRI E A TR

3) IFREICRA 97%~102%, AH X bn i 2=
<2%. SESILTUEMIIEMY, BEELE, iR
7 5, AT A R A SRR W I AR R B3 A
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