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Study on Alkali Fusion-water Leaching of Ruthenium Target Waste
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(Kunming Institute of Precious Metals, State Key Laboratory of Advanced Technologies for
Comprehensive Utilization of Platinum Metals, Sino-Platinum Metals Co. Ltd., Kunming 650106, China)

Abstract: The influence of flux type, alkali fusion and water immersion conditions on the dissolving rate
of ruthenium was studied. The results showed that the flux composed of Na,O, and NaOH had a higher
alkali melting efficiency. Under a mass ratio of Na,O,: NaOH: Ru = 4:3:1, the mixture was melt at 750°C
for 3 hours, then the obtained alkali slag was extracted by water immersion at 95°C for 4 hours with a

liquid/solid ration of 150:1 mL/g, and the dissolution rate of ruthenium target waste was 97.3%.
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Tab.1 The composition analysis of waste ruthenium

JLER Ru Ir Ag Al Ca Cu

A IR T EHAT R RN, AT RN
r AT IR ERAFAE TREE Y, SRR I AVKIR Y,
%7 A NayRuO, (78 2CHE NS Sl i p 5 A
[ 1) 5 2 ) 2 2 S A

Ru+6NaNO;+2NaOH=
NazRuO4+3N3.20+H20+6N02T (2)
Ru+3Na,0,=Na,Ru04+2Na,O (3)

Ru+6Na,0,+2NaOH=2Na,RuO,+5Na,0+H,0 (4)

Ru+NaClO;+2NaOH= Na,RuO,+NaCl+H,0 (5)

1% NaNOj;. NaClOs; 1 Na,O, &AL 71, fi H
SRH NaOH, -G NAIF MBE ], 75T iR
700°C, fAALF BAET R R LL Y 5:5: 1 K 5T
R NayO, 5 NaOH W55 5 81 it &t oA 10:1),
BRI 1] 2 h, AGRIESE 25°C, AKIRIE] 2 h, WRE
EE 100:1 BIZRAETS, B FEAS [RIBRE K6 750 6T v i 26
g, 25RER 2 s,

R 2 BRI TV R R HI5E

Tab.2 Effect of alkali- fusion agent on dissolving rate of

SE% 9743 0001 0043 0012 0.8  0.025 ruthenium
TE O Pd M Si 7 N o NaNOy NaClOy/ Na,0,/
LR ¢ g ! 1 2 JEHIEIE S ’ ¥ Na,0, NaOH °

S 127 058 003 0007 0015 036 NaOH  NaOH NaOH
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78 5 — 2 FR G, KM E T 5 ap ke,
FERE SRR TR A, BEIR S S N — B[R], e
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1.42 Rt
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HZE 2 ATLLAH, PL NaClO; A1 NaNO; /E A%
RFIE, ETHIERRA R, 2518 68.2%. 85.7%.
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X AT RE R BT E ARSI SR SR T
WEES SRR, TS AR SR S .
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Na,O, L 541 2 Fiéa A 7R it o 22 (13 M S5 7
{H RS ] NayO, AE BRI AT, X 3H 30 0 8 1l A
N W kb wE g T E P R E K. B
Na,O,+NaOH 1EME A E 2L 92.3%, HIGHE
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2.2 BRI FAERTET AR R
2.2.1 BRA R R
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Tab.3 Effect of melting temperature on dissolving rate of
ruthenium
i Ui £/ C 600 650 700 750 800
ENVEfRE/% 657 856 923 938 941

K 65.7%; T50°CHF, 7RIV 93.8%; BHMA
HEEI 600°CTHE 750°C, EMHRER T 28.1%. X
Fe T NayO, MR N 636°C, MUK EH
IR R, NayOp K& g = A i AR T
M SRR TR AT B T IR R . T IR R
750°C, ETRIERRRADNAKR, GRS IR E R
750°C.
222 IBFIE LR R

PLA[RIRE G Na,Oo+NaOH N HA 71, 750 CHl s 2
h; ZEVE EE 100:1 (mL/g), 1£ 25°C FH/KIZ U v
2 he WFFA RIS AIEC LLXTET S A sz i, &5 S
x4 FZK 5 i,

£ 4 Na,O, FHEXETVEREKE M (Na,0,:NaOH: Ru=x:1:1)
Tab.4 Effect of Na,O, dosage on dissolving rate of ruthenium
x(Na,0,) 1.0 2.0 3.0 4.0 5.0
Ef A% 521 762 857 903 908

£ 5 NaOH HENSHTHBMHZRININ(Na,0,:NaOH:Ru=4:y:1)
Tab.5 Effect of NaOH dosage on dissolving rate of ruthenium
y(NaOH) 1.0 2.0 3.0 4.0 5.0
Ef %1% 903 938 945 947 949

MK 4 TTLLEH, B NayO, FHE M, 47
(IR ZEBWTE N, NayO,n NaOH AT RN & L
M1l R 41, AT 52.1% A
90.3%. XEERMT NaO, KRN, M=A4H
AR T2, AR T RPIEE, 2 Na0,-
NaOH K47 KRB R LA 5:1:1 AT IR R N
90.8%, SHECLLA 4:1:1 B LLEBCET VA R 2 = A B
2, FTLLIERE NayO, 54T RRHI = A 4:1,

M 5 AT, B NaOH &N, 47
MV IR AW IE I, 24 Na,O,:NaOH: 47 JE R} 4:1:1
R 4:3:1, ETERRZEM 90.3% 3 mE 94.5%. X
A RE AR N —J7 1 NaOH 7E 8 NayO, 77 7E 151
TR AR /34T s 53— U7 THTE NaOH f71E 126 1F
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fiff A RS T SRR A A R BRI . 2 S R
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NaOH 547 RIS B & H o 3010 I 70 B i A i
E i b~ Nay0,:NaOH:Ru=4:3:1.
2.2.3 WA R] 5

DL S fic b Na,0,:NaOH:Ru=4:3:1, 750°C it
PN E I K BB s KIR 24 MW L 100:1
(mL/g), 25 CIREUBRIAE 2 ho 5 SRR 1A] X 4T 15
R Em, 5N 6 s,
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Tab.6 Effect of calcination time on dissolving rate of ruthenium
B AT 18] /h 1 2 3 4 5
EPER% 647 823 925 932 939

H3 6 T LLE Y, BEAE BRI (AR5 n, 579
WRRERIES . UBUARTEN | h, £TRVERER
64.7%, BRFART T IEK A 3 h, BT VAR R KR B
B, N 92.5%, RSIEKBIERT ], £T R AR
AR 12T PTG, RS 7855 #2
filt, BRI, YRGSk RSy, BT DAAEE
BT 1) 3 ho
2.3 KBRFAXTET BRI
2.3.1 JKIRUE )5

K FH BAEBE 260, RV fE AL LN NayOy:
NaOH:Ru=4:3:1, 750°CHRIEMSE] 3 h; ¥R [ LL 100:1
(mL/g), F/KEARIRE NRE 2 h, H5 /KRR
FEXTET I AR s, g5 ansk 7 Frdil.

&K 7 KRB ETE BRI
Tab.7 Effect of leaching temperature on dissolving rate of
ruthenium
HKIZRLE/C 60 70 80 90 95
BT TR AR ER1% 951 958 963 965 96.6

MF 7 RTLLE Y, BEERHIRERN TR, £
TR BTN, B NIE RN K. IR I
60°CTH=F 95°C, £ AEZEHH 95.1% P2 & 96.6%,
GREIE IR IR, TR RN, MR
e T AR IR R S HOr R, AR E
Ebe c A

dw/d=D"A-(co—c)ld (6)
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£ 95°C AN A F KR BROBBAR 1, 285 50 BB [ 6
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Tab.8 Effect of leaching time on dissolving rate of ruthenium
KR A /h 1 2 3 4 5
VAR % 932 966 968 970 971

M 8 FTLAE H, BEFE AR RN, %7/
VAR 2B T i o RHUNITAI AN 1T h 33 2 h, 579
fRZRH 93.2%$EH £ 96.6%, 4 I[N 4 h, 47
FIVAIRZRIE 97%, 2 Ja SRR KR I a], 4T iR R
R EARE . X2 H TR L ER, #a
BRI AR A SRR, FEER H
WfIRI RGN, SRR, AR ENEL 4 h
HNH.

2.3.3 I LE R sZ

K B AR IE s WA W E L, 78
95°C FZKIZ BUBRIAE 4 h, 25 830 BURUE L X 4T 5 AR
R, 8RR 9 fgil.

K9 KBEWE LR ST R IR
Tab.9 Effect of leaching liquid/solid ratio on dissolving rate of
ruthenium
% [ b /(mL/g) 50 100 150 200 250
N R%®R)% 940 970 977 978 978

M 9 nTLUE L BEAE WA LL s, £T RS
R BT . WA LE AN 50:1 #8803 100:1, £7H9
BIRRH 94.0%EE 97.0%; A|fE N 150:1
i, 7RI IRERIE 97.7%; RERB I L, 7
WARR IO I o 32 T /N, ETER 3R
TR S AR M PR A, BEE A L,
iR 2R T 1R o ok v PRV bl £ 5 305 VA VAT R AR
I LR 150:1 M EL
24 YRR

PL 100 g £7HEEEE N ERL, TIN 400 g Na,O, Al

300 g NaOH, &SI JENIHInA, 4565 iR
& 750°C , BRAZ T[] 3 h, BlE A £ f5 42 [ L 150:1,
£ 95 CIZHL 4 h, E7HURRNAMRIZF] 97.3%,
B IG T f3 fef T25FTT5E . KRG AN I 75
A AT T IR FIRIE - KR T2 kA

3 &6

R BE - 7K IR VR A B AT B PR B} 258 T
VA B At AN 7K IR 2 B S -

1) KA NayO,+NaOH {EIAH], YkEMsia &%
i SHIREUDRE R, MR R

2) ARIE ) B AR BRI S D Wkl T L B
Na,0,:NaOH:Ru=4:3:1, BI&IEE 750°C, Bl st (]
3h.

3) BRI A KR SR A R B 150:1, FE
95°CIZHL 4 h.

KHEFERTZ, ftEmerERl, FHmE
1L F] 97.3%, T LAA R BIWCET SRR AT

BTN
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