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Abstract—The separation of palladium from the simulated liquid wastes was experimentally examined in a reduction

process with hypophosphorous acid. The obtained main results were as follows: A favorable hypophosphorous acid con-

centration region was found to be from 0.03M to 1.0 M. The appropriate nitric acid concentration was confirmed to be a-

bout 1.0 M. The suitable stagnant time was found to be within 48 hours. The precipitation fraction of palladium in the

simulated liquid wastes was determined to be over 99 %. The precipitation fraction of other elements(Rh, Ru, Cs, Ni and

Fe) in the simulated liquid wastes was extremely low, and that of Sr was about 25 %. The precipitation fraction of pal-

ladium was improved with increasing hypophosphorous acid concentration and decreasing nitric acid concentration.
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Table 1. Chemical composition of the simulated liquid waste
Component Reagent used Simulated Component

HLLW conc.(M)  conc.(ppm)

Pd Pd(NO;), 0.018 1,915

Rh Rh(NO;), 0.008 823

Ru Ru(NO)(NOs), 0.034 3,436

Cs CsNO; 0.0371 4,929

Sr Sr(NO;), 0.0165 1,445

Ni Ni(NO;), - 6H,0 0.006 352

Fe Fe(NO;); - 9H,O 0.038 2,122
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Fig. 1. Reduction of Pd, Rh and Ru by using different agents.
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Fig. 2. Precipitation fractions of Pd, Rh and Ru with the hypophos-
phorous acid concentration for one component system at

[HNO,]J=1.0 M.
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Table 2. Redox system and standard potentials of the platinum met-
als in the simulated high level liquid waste

Element Oxidation-reduction system Standard potential(V)
Pd Pd"+2e =Pd(s) +0.915
Rh Rh“+3e =Rh(s) +0.76
Ru Ru"+e =Ru" +0.908

Table 3. Reduction potentials of each element by hypophosphorous

acid
Reduction chemical reaction Values' of
potential(V)
Pd”+H,PO(OH)+H,0=Pd(s)+HPO(OH),+2H" +1.414
2Rh"+3H,PO(OH)+3H,0=2Rh(s)+3HPO(OH),+6H" +3.017
2Ru"*+H,PO(OH)+H,0=2Ru"*+HPO(OH),+2H" +2.315

Table 3% ¥ Rul A4 er5 Pde} Rh7}t 2402 34 7}
58 7oz od3¥gont Holelat $E7} 1L0Me| Dol Pd
o] AMH 7 Rh3} Ru 7o) W=7 egheh. o] e shepgs 2
wolx] 1 Rhol&o] ghel¥|olol s} w4 mgd SnloA o]
S WA 918 SRR} Gesle] RSO B
bl o A7 meld Eel Bejabde) Wl Rh
o] 2% o7l Z BHE F Aollabe A14ale) Rhg B414)7)%

o

2 Rh ¥ Rush Aojelabste] & wlnch Aolelate] oz w7
Sl Le Chateliere] 212]ol) o) 253} el ¥re] Q7 A4is)w
(9], ALgRo 4] Felo] The} 2L ok 8E He) 2 2
37| Wl AAE 717k olels] 2ERch AHe] A Qo Ao
Z At =10

[RuNO(NO,),(H,0)(OH).)"  ©§7]4] x+y+z=5, q=3~x -z

3-2-2. Pd YA o) vl & TEL 40 I3

143 84| (Pd), 224 ¥-7](Pd, Rh £ Pd, Ru), 34 2-4(Pd, Rh, Ru),
54 B-A(Pd, Rh, Ru, Cs, Sr), 2] 32 74 27 (Pd, Rh, Ru, Cs, Sr, Ni,
Fe)ol| 4 Aalg=rt 1.0MY o, xfolelal Fxsle of2 detg
2 A4 #skE Fig 3o vehdidel. 2¥-8 vl Zelge] A
22 FebEe]l H5 08 EXEAY, 2ol FHEI A 248
AR EAsAY, ol 3MEA, SAEA, THEAZ Ea)8A
o FAglo] shellA 7]=3t 83} whgAlof] uje} Aolgiat FEo) 2
7Vekell whel A o] Frhsle] Afolqlal FE7) 0.03MolAtelw
EE Al A Zehge] 99 %ol 3hd A= i)

3-2-3. FE-L A (Rh, Ru, Cs, Sr, Ni, Fe)o] Ax17F

AL 248A, 38 2A, SAEA 2= 7 RA 2 35
7 UAaEe] AR ohE AMe] g Wi} g Ao 4
A sdeh. zelvh AEAA A0S\ 34 dgkov] sjofalst
o] ko AHrise] Rhe] # A= T Sro] FE3be H$- Sr
Hrhe Rho] 381 A7) £19] Afolqlat 5271 0.48 M dfol =
Sre] od¥Fo R FA == Rhe HAE 4rt of 3% #A Vet
SLAAFCL Akl Faldte] ¥ mAEkA] otw, 7k AE o %4
A EE FEdA] AAAFS FA6 TR 5 e TAEART
Fig. 4ol vieplioich. 781S Bl 2§, FH¥E, Ag, UAs e
ApolibEmrt oF 0.05Molstoll iz As Azlo] dojilr] ok
L, °F 0.05MellA] oF 0.1 MA}elell A= viv]alA] Adoe] dojuich
7F0.1M ool M= FAgo] Zulslgltt. 2} AEEE-S 2o}
ik F=7} 0.0048 M w 2F 16 %7} FA= 9] 01, 0.03 Mol A&
o 25 %4 = AT, 0.03-029MellAl = ~E2Fe] AAge

HWAHAK KONGHAK Vol. 36, No. 5, October, 1998



710

- ‘o“[:“g - A

100

80 -
symbols comp. no. (components)

—— 1 (Pd)
—0— 2 (Pd,Rh)
—v— 2 (Pd,Ru)
—— 3 (Pd,Rh,Ru)
60 | —-— 5 (Pd,Rh,Ru,Cs,Sr)
T — 7 (Pd,Rh,Ru,Cs,Sr,Ni,Fe)

Precipitation fraction of Pd (%)

20 +

0 A 1
Hypophosphorous acid concentration (M)

Fig. 3. Precipitation fraction of Pd with the hypophosphorous acid
concentration for different component systems at [HNO;}=1.0
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