539 % 1 ¥ otk % 5 g % b % Vol. 39 No. 1
20174F 2 H Journal of Nuclear and Radiochemistry Feb. 2017

RN BABRPAES BT R
—Pd( I ) BT E

TH% . FgE .0 FLF L REET

Lo E R AR R R 2B LR B 2300275
2. P E R B AR AR ST LR AL 230031

FE R DA 4 Na, PACL KW A M A8 B (PA D) 380 Jit 28 48 50 5 3 5 08 BRATOSL IV A
FEVEBR AR ZE CL MR B L pH HS S H LRSI R PACTD Wy dse i &, xﬁﬁi‘%%f WL WO 1 (UV-vis)
X 52Ot L RE T (XPS) 45 RAE T Be 43 Bl % b3 WORNAE BB DOE F AT RAE . 25 R R W A Db 5 vk g
Ty 3 S KR TR P A A S T SR IBCR AT 98, 4% s A EL 2 R L SR S TR BEAE S A FR 3R B 0 B RE TR A R0
PR WCT B TR, FEREN CU 0 PACID 0938 B s 38 2425 pH (E T LUE#E PACID IR, b, if
I5IE T M\ Na, PACL, F1 NdCLy ¥R G388 JEIF 40 85 PACID Ay ml 474k

KR PACID s 00 5 405 42 ) 5 40 B

FESES:0644. 14 XHEARERD A X EHS:0253-9950(2017)01-0022-08

doi:10. 7538/hhx. 2016. YX. 2015082

Photochemical Separation of Platinum Group Metals in Aqueous Solution
——Photoreduction of Pd( ][ )

DING Zuo-ming', LI Fu-hai', LIU Zhe', FANG Zhong'., LIN Ming-zhang"* "

1. University of Science and Technology of China, Hefei 230027, China;
2. Institute of Nuclear Energy Safety Technology, Hefei 230031, China

Abstract: In present work, the photochemical method was proposed to reduce Pd( ][ ) ions in
Na, PdCl, aqueous solution, and the effects of various experimental parameters including the
wavelength of light, radical scavengers, concentration of Cl™ and pH values were studied.
The supernatant and precipitation products have been characterized by the UV-vis spectra
and XPS respectively. The results indicate that Pd( [[ ) ions in aqueous solution can be
extracted by the photoreduction method by a ratio of 98. 4% , and the generation of Pd atoms
is more efficient in the presence of 2-propanol than ethanol, methanol or tertiary butanol.
High concentration CI will suppress the reduction of Pd (]l ), and high pH value can

enhance the reduction of Pd( ]l ). In addition, the extraction of palladium metal from the
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mixed solution of Na,PdCl, and NdCl; was also demonstrated.

Key words: Pd(]]); photoreduction; platinum group metals; separation
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Table 1  Spectrum distribution and relative intensity

of 500 W mercury lamp

A/nm AHXF 3R B/ 6 A/nm X 5 2 / 6
265.2~265. 5 15.3 404.5~407. 8 42.2

296.7 16. 6 435.8 77.5
302.2~302. 8 23.9 546. 1 93.0
312.6~313.2 49.9 577.0~579.0 76.5
365.0~366. 3 100. 0

1.2 SR H*
BB AT 1Y Na, PACL, 2 i CBE 77 W45 5 53
WOHF E 10 ml AT A7 945 L 18 40K 10 min



24

Bz Sictby #39%

AR S B S0 980 T B R AT O IR 7 em Ak
RIS MRS AR L SR A A R R SR R A
JigHe -4 2) 42 I 53l R KV RO IR AN A 9K
B IREEREE(25E3) C, MR —E i | J5 . 12
ALK BB P b R TOE B . R
Hh=AT DL 66 BE T I R b A I OE g . K
W B A UTTEM K BE 3 K. SRR 3 L A TE L
Wb B AR A b TR P T 2 R SR AT X
2t T RE G (XPS) 20 M TLIE A9 4123 AL 25

2 FHR5WiE

2.1 HENER PA( 1) iEREBE N

KRN EEVE R A R ARG BRI BER T K
254 nm Fl 365 nm Ay SN LL K 500 W R R
RAT (APl KO Xt PACITD b R i g, H:
W, 254 nm WAL H 10 W IR R SR AT 42 4t
365 nm YA H 500 W SRATHED I 365 nm [ i%
JeH ORSFHR 42,5 mm X 128 mm X 1 mm, i 6P
RESI A2 2) 2 fit .

#2365 nm R
Table 2 Light transmittance

of 365 nm translucent sheet

No. A/nm AR B/ Vo
1 313 =40.0
2 365 =80.0
3 405 <8.0
4 700 <14.0

254 nm 284p % .365 nm £ 48 FI 500 W R
JE R AT B8 G Na, PACL, 7K % W L 3 W UV-vis )t

T i BRG] 0 AR AR TR 1. B EL L AL R
B G AT Y UV-vis JG3E7E 420 nm &b F 58 4F
DX 7E W] b 1 WS i 3 S W S 0 34 2 N, PACLL
TRV WP R IR T A 0 . i A YR SR B ] A% 35 LA
I R A U I s R ) 3 3 AL 18 B T R Y
PdC D) & B WL, RN #17 2.5 h 5, LA
R A g ) W S BE BB T T O, U B IR 3 R
HE PACID W EILF 2 0, BIRER 20 9 PACIT D P
CBd
K 254 nm WG EERAE FIE W PACID
Bk JF A R, MR 4l Lambert-Beer &1 1, %
WHIWOCEE A SR IE ¢ OB RS e DL
WZIEE o IE (R (D). L, 3 F 8 — 55
TR HUT B 8 T — B R WO B By A8 4k, B AT
B 2 VRS VR TP v Rk B 1 AR AR (R0(2)) i A
THEATH SR 254 nm 5240 8 S 0 W, O |
2.5 h JGIEW PACTD) BB B H R 87.3%
A = ebc @D)
n— G :co _ AnAf A, (2)
K cco s IR W Na, PACL, B9 FE 5 ¢ s DL
— BB S W Na, PACL AR EE s Ao W IR
TR — 5 B X O Y IR O B 5 A RO — B
() Ji5 V85 VR[] — AR 2 9 X 1 ) W Y6
mE L Ch) Al 0, 4 RN #E AT 2.5 h J5.
420 nmAh W I e 0AE AN A%, Ul B ot B S U TR Y
PdCID L RBE 5. B 1 Ce) a0, 24 2 ny i
171 h J5,200~500 nm &b 5 A WG 2 B s T
0. AW 35 W i PAC T W BEJLT- o 0. B K
FRAH PACID R E R Ji . 2R 420 nm 4B F#AE
Wz WS ) A G BE R AE B W TR P CID B S5 e

0 400 40 500
A/nm

S
wo |ff
o H

0.0
200 250 30

0'0%50 400
A/nm A/nm

1 ) 00 T
450 500 200 250 300 350 400 450 500

(a).(c) :co (Nap PdCl; ) =0. 25 mmol/L; (b) :co (Naz PdCl,) =1. 5 mmol/L
Bt E b l—0,2—0.25,3—0.5,4—1,5—1.5,6—2.5
Bl 1 254 nm %4 (a) 365 nm 4G (b) I 500 W i SR AT (o) Bt
Na, PACl, K% W & W UV-vis 1% bl B G5 i 8] /9 722 16
Fig.1 UV-vis absorption spectra of the supernatant of Na, PdCl, aqueous solution exposed to 254 nm UV light(a),
365 nm UV light(b) and 500 W middle pressure mercury lamp(c)
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Fig. 2 UV-vis absorption spectra of the supernatant of Na, PdCl, aqueous solution in the presence of methanol(a),
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ethanol(b), 2-propanoland(c) and tertiary butanol(d) as a radical scavenger
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Fig. 4 Pd 3d XPS spectra(a) of collected precipitation and

XPS peak differentation imitating results of Pd 3d;,; electron spectra(b)
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Fig. 7 UV-vis absorption spectra of the supernatant absorption peaks of Nd([l[ ) (794 nm) and
of Na, PdCl, mixed with NdCl; aqueous solution PA( ][ ) (420 nm) as a function of time
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