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The Determination of Rhodium in Waste Rhodium Catalyst for Production of Acetic Anhydride

Y1 Bingzhi, CHEN lJianfeng, YAO Tiantian, ZHANG Yuhui, JI Zuocheng, LUO Cheng
(Zhejiang Teli Recycling Resources Co. Ltd., Jiaxing 314300, Zhejiang, China)

Abstract: The waste rhodium catalyst for production of acetic anhydride was digested by HNO3;-H,0; in a

sealed digestion tank at 160°C, and the sample was completely digested without loss after 8 hours. The

effect of sample pretreatment and different methods on the determination results was investigated. The

results showed that the optimum sample weight was 0.1~0.3 g. The digestion solution was treated by

H,S0,4-HCIO, to remove the interference of organic matter. Both stannous chloride spectrophotometry and

ICP-AES methods can be used for determining the rhodium content in samples. The relative standard
deviation was less than 2%, and their recovery rates were 97.53%~101.65% and 98.19%~102.70%,
respectively. In actual applications, an appropriate method can be selected according to the available

laboratory conditions.
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1.1 AEE5RFH
1.1.1 k7]

BERRUERE TR 1.000 mg/mL( iRz T 4
R A BRA A,

BERRIETR R : 100 ug/mL.

AW W (1 mol/L) : FREL 225 ¢
SnCl,-2H,0 T 34 mL iR+, A% 100 mL,
FH B BRLC

EHHERHC)). THEMAMH0,) FiR(H,S0,)- M
TR (HNO) Al i SR (HCI0,) S5 77 5 R o M i, 52
56 Bt F £ 7K 9 HCIHHNO5(3+1), FRFEIED; S256
KAEE T K
1.1.2 {43

UV-2700 B4EAM O ETH(H A B i) 7400
Al ICP-AES(EH 8Bk G /REHE AR RIUH L
I F S FEREDL A TR X AR AR BEAAER ), AR
30 mL); 101A-1 BYEIE A6 (B 52 Se X
)

1.2 SEBHE
1.2.1 PR BITHE AR

AERFREL 0.1~0.3 g BFE T SR MU 98 20 & 7 i
B, N 12 mL HNO; 1 3 mL H,0,, iEE#% TE T
160°CHER T . IEM# 8 h, BUHAENEIEIT % T .

FEBF NG T, AR Ry A BT
A 3 mLH,SO4 1 1 mL HCIO,, IN#E M, 2T
Fo MA 10 mLHCL, 755 mLHCl, H7K¥
A S0 mL A&, &%, 193RI
1.2.2 JEREEVEN E

SR EL0.0. 1.00 1.5, 2.0, 2.5, 3.0, 3.5 All
4.0 mL EERRAEIETR(100 pg/mL)T— &% 50 mL Lt
g, ] 3 mol/mL HCl #RE % 15 mL J&, A S
mL AL (1 mol/L), H#&51JG, Wh/K/KIEE 30
min, HEUHAHIEER, H 3 mol/mL HCI E A A 25
mL Z| . PLAHZE S, 10 mm LI, 75
473 nm WE OGRS, wIfERRHE TR . s 5 &
7£(0~400) pg/25 mL JEFE ARG L H =, 2t
K Z4>0.9999. #EHFL IS BRI, B RIbRE
A AT, 76 A i 2k B A Sl b e i

WL
1.2.3 ICP-AES iZElE

AR TAE A W& RS S Ak 7 12
mm, AHSFAE 12 L/min, i3S RE 0.5 L/min,
FALZRTLER 0.7 L/min, $AIIZE 1150 W, FIrHf
7] 30 s, WEP KA 343.489 nm, FE M EIXECN
3%

I3 HIAEL 0.01 0.5+ 1.0+ 5.0 10.0 F120.0mL %&
FRUEVEI(100 pg/mL) T — 541 100 mL A&,
I 10 mL HCI, H/KEZ, #5%)0.0. 0.5, 1.0,
5.0 10.0 F1 20.0 pg/mL WIbR#E TAEEM . KA
W5 bR AR VR WAE ICP-AES L A5, K545
M B IRE

2 ZR5hR

2.1 HERPIDRE

Tt R Tt 2 = FH P B A AR R K A LR 75
BLERAC BN 5 HBLGe i, M 5E &5 AWK, Hik
FH RV MR 3 AL R B WL W e W . (R 45k H
H,SO4-HCI1O, B HHBIR, KBRIZL, FE i B0
Fef, FIFETCIE AR B

(E SR VUG 00 % P f R, DL HNO;-H,0,
THARFES . 7E 160°C4 8 h G, FTffaliE e, 2%
W, HRRESCERAaR, BEMmes. K,
TERE SRS, 3R 7K & H,S0,4-HC1O, K
k. B 1 AATE 3 FiFR A S e B E
(R AT WSO G h 22 .
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Fig.1 UV-Vis spectra of solutions prepared by different
methods after HNO;-H,0, tank dissoulution
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B 1 AT, B ATE AR AT RE (it R (a))
FRFH K 5 AR BIRE S (T 2R (b)) TE 473 nm Ffti
(KW AT UG A S22, 7E 400 nm PR A5 2650 58 PO IR WAL
KT REA TR AR 7 . 28 H,S0,-HCIO, J5 4k
FRFF AR (2R (c)TE 473 nm PR AR i UG K X
RH, BARETE PRI RIETE—8 S50 g
2, 3 M LTI IIE 7, (H(2)FI(b) BT
R, () EMUNIRER At AT HE,
FREUAS B IR &, F 3 Rp b3 7 s T A5 7R
T3 R B 6 B VA ICP-AES VEATINE , 45 540
F 1Al R 1 EdRRW, KA HNO;-H0, iR f5
HAENE, BCRHTKEAEE, 2 FnEmRaR
FEER K% W 582 H HaSO4-HCIO, A0, Ol
[k ICP-AES VAN & 45 A —5. & ubseie st
EE, 5652 J5 42K B HNOs-H,0, ## 3% , L H,S04-HC10,
HEAT e A B 7 ST R
22 HRERE

T P T A = P A B AR AL TR R SR R AR, AT
TR, ZEK. AT IREIRE, BSATREN K
B . B8 TR R AR, 45370
RK2PH]. R 2 RN, YRR —EH
B » T RRE OV AR 2 7= A IR P R T 28 T R
BRI, b T R LA IAE 0.1~0.3 g 22 [7],
2.3 SEEENE T ER

2SI, RSN CEET 473 nm
HEAT I E B, 7EBE S 7 2M(0~400) pg/ 25 mL YU P,
FFE a-R e, RO R T FRA R &
$0>0.9999 o SR FHIX — 772 n] 5 i i Ay s A T
E o K ICP-AES #HATME R, e TAE &
Yo~ 0~20 pg/mL, A M2k 26 P A0 o R 3L
>0.9999. & -H,S04-HCIO, VR FE 5,
3 MR F A HENE 7 N RIFREEREFE S e
TR, ERYTE3.

N T RITTEE R E, FREIC—E BEFEA, T
R, EARZE 100 mL. #EEEER D 5K
UV-Vis fl ICP-AES Ml @A, #E 20 mL
I HHIMAA F = BRI E B2 25 mL,
T2 5% UV-Vis £ ICP-AES ¥l 5& InAREE i 45
THEFES bR S e, 559491 F3 4 fik 5.

& 3 Al 0L, JefEik K& ICP-AES i£illE RSD<
2%, WIMITERBA R IR % B (RSD<2%),
TE 25 B — (W Z5<0.5%) . HFE 4 AL 5 AT WL, 6
FEE AR RN 97.53%~101.65%, ICP-AES ¥

%39 %
£ 1 RNEERBITIERH
Tab.1 Comparisons of different digestion methods
NP v e w(Rh)/(g/t)
e YaRrS FE B /g
UV-Vis  ICP-AES
HNOs-H,0, f# 0.2765 1424 1071
FAKEAH 0.1698 2018 1813
H,S0,-HCIO, J5 At £ 0.2177 1717 1687

K2 AFEFHERHEBRRCR R
Tab.2 Comparisons of digestion efficiency with various sample

sizes

w(Rh)/(g/t)

P /g SEITL R
UV-Vis ICP-AES
0.1058 1691 1674 IRBIR AT VAW
0.2298 1666 1697 IRBIR AT RV W
0.3568 1705 1711 IRBIR AT R VAW
0.4750 - - Y fiA R A%
0.5228 - - VA fiA R A%

R 3 NFTTENE KR E
Tab.3 Determination results by UV-Vis and ICP-AES

No. w(Rh)/(g/t)
UV-Vis ICP-AES
1 1719 1696
2 1687 1678
3 1695 1724
4 1684 1718
5 1735 1741
6 1701 1698
7 1669 1696
FME 1699 1707
AHFE AR AR 2 (RSD) 1.31% 1.25%

4 UV-Vis U2z B
Tab.4 Recoveries of samples with standard addition by UV-Vis
w(Rh)  @(Rh)

s w(Rh)
No. i BN g i
H/g (g/t) £/Hg (g/t) (g/t) ’

1 02055 1687 60 1460 3111 97.53
2 0.1697 1698 50 1473 3158 99.12
3 02751 1722 100 1818 3569  101.65
4 0.2267 1710 150 3308 4987 99.06
5 02654 1698 200 3768 5387 97.90
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5 ICP-AES i iz Bl
Tab.5 Recoveries of samples with standard addition by ICP-AES

s w(Rh) o(Rh)  @(Rh)
No. %ﬁ mﬁﬁxégA MAﬁ/Mﬁﬁ/%gf
£ @ & @ @
1 0.2055 1701 60 1460 3158 99.79
2 0.1697 1679 50 1473 3166 100.95
3 0.2751 1714 100 1818 3580 102.70
4 0.2267 1697 150 3308 4945 98.19
5 0.2654 1704 200 3768 5415 98.49

Fr TSR N 98.19%~102.70%, PiFdil 2 T 48 B A
B I VRERA L

FEEEEAE M G T A B, (ERE T
fRJGIEF D OEE, BMEE, HAMmumEs, &
Sy EUEAE. ICP-AES WA 8% & ot (HI e 261
VO TE, AR TTEENE, BIERER, &5
THEERE AT 55T FF 7 V200 5 AR AR,
AR S5 5 AT AR B B 2% A3 A3l B E i

3 4

1) KA HNOs-H,0, A&, 7ER VUG £ Mt
MR, /£ 160°C4 8 h W58 4R 0.1~0.3 g B
PR T A5 7= FH I BB A AL TRIRE S, 15 I S I ARV

2) VHMIRE H,SO,-HClO, B AT 2 T4k
BAr s A9 2R AT A2 I e EEK .

3) SALIEBGEEAT ICP-AES il kil & 45
REA—3, HAXMbRHERZEL/NT 2%, JEm
b [\ Z 5 N 97.53%~101.65% A1 98.19%~
102.70%. FIHRHE 5256 25 2 A e £ G il e 772
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