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Determination of rhodium content in chemical catalytic furnace ash
by ICP-AES after hydrogen gas reduction
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Abstract: Chemical furnace ash was generated during the use of pernicious metal alloy catalytic net, which
has high recovery value. Because of the ash contains organic matter and oxidized stateRhodium, it difficult
to dissolve. In this paper, hydrogen was reduced after ignition, and hydrochloric acid-hydrogen peroxide
solution was used for airtight digestion, the obtained solution was determined by ICP-AES. For Chemical
catalytic furnace ash with Rhodium concentration rage of 0.01%~5.0%, the relative standard deviation
(RSD) was less than 2% (rn=7), and the recovery was 95.50%~104.46%. The result were in agreement with
the nominal values of quality control sample, meeting the requirement for recycling trade.
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1 £

1.1 RFRE &

R (p=1.19 g/mL). HEfR(p=1.19 g/mL). =R
R(p=1.76 g/mL). K & Brw=80%). i & L&
(w=30%)¥ N il e (AR =99.99%). S50
FAKA—RK BRI G T D EIRA R A
FI SR AL T K FRE

SIS BT FH B8 A 1 i 25 ¥ (1,000 mg/mL)K H
A RIS ARECH], HAhAE &N B BB E bR
A % IR . BEAR TR 2 T IR FE AR U : 0
0.50. 2.50. 10.00. 25.00. 50.00 pg/mL.

SIS ) ER B FE DRZ AR A
(5 3 (b g s ), R A
10~1000 °C, #%IEF5E+10°C. DL-101 B A7 X
fER T A ORI T P R S5 F A R A A]). SH-
200 BV A R A (L FEIL T BE). EDXRF fE &
B X A (G E B A 7)o

I A P £ P JR 5 S5 S AR S S R A
ICP-AES N3% & Perkin Elmer A 7] Optima8300 7,
Z B K R BRI ek B 4k, 200
nm b7 #£% 0.005 nm. 6 min M5E 1K, 1XEs 1
h MW 10 KK FEFEME(RSD)/ N T 1.0%.

1.2 SERHEE

HERRRELCRE R 2 0.0001 g)CLFE 10545 °CHLE
THE A 0.1~03 g, BT FRIATESH. BA
Sapdrdr, FEHHT, A EA MRRZIEAR

%700 °CHI5% 0.5 h, Koken R ui N E R, B
BRGNS TR, 38 G i RIS AR A B 6 Ik T 2K
k. PIRBEENY S ETAE, B, AEAE=E
e BAEMAET AR, MRS ERS
18 FHE A 800 °CHATE SRR, FH7E 800 °C N R
0.5 ho WENFHUHE AR, KeRE I R A 9 — i
TN RV CIFIEFEGET, 0 15 mL R/, 5 mL
HEME, ERE T, BT, T 150£5°CTF
FUINGEMR 240 0L L. BUE, AHERR. T
PHE AR N 200 mL Bedhdr, BT H#dR_En
MEPBREZRE R FIERBEN 100 mL A&
L, W, RUKWRBEZRZIE. RSB S
B TR R T RIS AGEATINE -

2 ZR5%R

2.1 FEFALE SRR

FREL0.1~0.2 g B, XTEL T B ELEERVE . 12
HARR Ja PRI . KIee o R I R . B
W& IR il oR Ja 1B SR JE AP R « SRR il R
Je 3 A U R VAL 6 R AL 5 10 T R SR
Wk 1ATHl. K1 REY, PR E SR
PR BIRE SR TR BN, 5 45 R 5 B
2 E— 5
2.2 ICP-AES & %4

IXER D BB E . SR A
UL v B 5 S 2 50 5 ) RO L AR MR R
M. BRIk, JEELT DL A FZ A B ST SR,
1P 343.489 nm A1 346.204 nm £y Rh B34 4%,
BERRUE L ZE W ) T AR R 2R RO 2R S b v v v
TERG S, SR R R TR R )
FKN 13 kW, B ESK 15 L/min. F S 055
L/min. #< 0.2 L/min. #FZE#E 1.5 mL/min, M
M= BN 15 mm,  FEUE TAERAS T TAEdh R 2k it A%
A0 FHLARAE 5 V0 52 K %5 B B 0T
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T, HEET 5% 10% 15%. 20%EEFRA 5 X}
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Bt SZHHE 10%ER IR T AE N E 264, Lo B
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Tab.1 Determination results of different sample processing methods
b T 5 i fA R HRE R FER/h RS HESE/% SRR
A 0.042
24 B 0.413 e
e e e b e C 1.987
PR - 0 SR -2 T BRI 15 mL HCI+3 mL H202 A 0.036
10 B 0.379 WD EEAE
C 1.94
3 mL HClO4+20 mL HNOs A 0.009
(HNOs 51 10 mL, 10 B 0.083 KREZEERE
S A R > B2 T S
15 mL HCI+3 mL H%Oz+5 mL HNOs3 0 ‘;‘ g:g;z e B A
(EEIRFIFEIK) c 0,432
A 0.026
RIBEI R 5 K& HHE JR- P RRYE 2 mL /K& Mi+15 mL HCI+5 mL HNOs 10 B 0336 KEHEBEARE
C 0.98
A 0.032
A 5 g Na202+30 mL HCl 7 B 0.32 At
C 1.72

LAFTCRMIREM : AH X RE R HUH 26 R
ST RE R RE bR KA WG IR AT Bty % 5%, 45
BB M P EEFEICE AL Siv Cay Mg,
Fe. Zn%%, Hrf SifEhIR-DUEE/KME R HIAH R
i, BT 4R2EE THEMMEZ Pt Pd &
&4, FUAFAN 3T T Pt. Pd SEAERIHEL, f£—
SEE Rh BRI I A7 88 2 2 5 1) T
MW, SRVTE 2. £ 2 HIERY, 50 FE
Ca. Mg F 100 f5 5 Al. Fe FIAEAEXT Rh il 5E []
WCRTE 97.78%~103.24%2 1], FEAASFZMA Rh 7
T4

2 LR MM (p(Rh)=10.00 pg/mL)
Tab.2 Influence of coexisting elements (p(Rh)=10.00 pg/mL)

oy AR WERME
/(ng/mL) J&/(ug/mL)

Ca(Il) 500 9.850 98.50

Me(II) 500 9.899 98.99
Al(IID1.00 1000 10.094 100.94
Fe(11)1.00 1000 9.832 98.32
Zn(11)1.00 1000 9.818 98.18
Pt(I1)1.00 1000 9.830 98.30
Pd(1)1.00 1000 9.901 99.01

2.3 FEEELR

HRYE 3 AN [ 2 Va3 0]~ AT FR ] 25 251 5
(17 9t T A AR, 2 SEge B BRI T i AL 21
JEMIE Rh & &, 3 ANFE B AR A5 HE W 2 (RSD,
n=7)3 N 1.87%. 0.80%- 1.38%, U1F 3 Fr4.

RIBEELRER0=T)

Tab.3 Experiment results for precision (n=7)

P i Rh & B E H/% FYIE/%  RSDI%
0.042, 0.040, 0.041, 0.042,
A 0.041 1.87

0.040, 0.041, 0.040

0.412,0.410,0.413, 0.411,
B 0.413 0.80
0.415, 0.420,0.412

1.950, 2.001, 2.043, 1.991,
C 2.00 1.38
2.013, 1.997, 2.002

2.4 fnbsEKCEE

MR HE A [R5 12 0 Bl 40 3l ST AT R B ) 538 20 1 1
WAEAH AGRFE 9 7, IIAARAE 1~3 £51 Rh br
AW, BT HGRE TG, A BRiEe
(464 R HEAT R AL EE & ICP-AES M€, & 45
FIT3R 4. £ 4 ZEREY, INERIIAREIE R
95.50% ~104.46%, i /&2 T EE K



ENE Pl AL E-ICP-AES VAN E /b TH R h B & & 129

K 4 npr EIYCSEE 25 R
Tab.4 Recoveries of samples with standard addition
Fefh AR/ug bswg  E/ng [T /%
68.28 100 169.04 100.45
60.44 100 160.01 99.73
83.84 150 229.75 98.25
A 85.52 150 236.70 100.50
96.36 200 309.58 104.46
83.92 200 290.34 102.27
446.08 500 938.25 99.17
413.69 500 880.60 96.38
429.68 1000 1365.40 95.50
. 426.4 1000 136745 95.87
44485 1500 1918.07 98.62
418.2 1500 1928.95 100.56
2237.4 2000 4264.38 100.64
2128.5 2000 4277.69 103.61
908.82 2000 2920.43 100.40
¢ 948.42 2000 2979.17 101.04
853.38 2500 3396.18 101.28
780.12 2500 3341.92 101.88
3 ik

AR SCEF WA [ B A AP AR AT T AT AR EE 7
A FHEEL, KA -5 TR A K 55 PV
R, IR AR TR AT ICP-AES M
RN ELE, SLIRUFLE LR Al Sis
Ca. Mg. Fe. Zn. Pt. PAASFMARhICE I E o
AT IR U T4 T IR b e S 2 e,
W E & BV 0.01%~5.0%; J5 30 Ax 18] 4
i 95.50%~104.46%; AH XS A5 #E I 22 (RSD) <2%
(n=7)e ZJTIEL RN B SR, e 45 R ik
] 5.
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