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Chemistry of Nitro Complexes of Nitrosylruthenium

Eiko AKATSU

Radioisotope and Nuclear Engineering School, JAERI
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The chemical behavior of ruthenium is known to be
especially complex because of its chemical property. This
caused some problems of ruthenium in the treatment of highly
radioactive fission products encountered in the reprocessing
of the spent fuel. Nitrous acid and nitrogen oxides, formed
on the dissolution of the spent fuel in nitric acid, changed
ruthenium of fission products into nitrosylruthenium. Thus,
the nitrosylruthenium has been studied by many investigators.
In this report, data reported on nitro complexes of nitrosyl-
ruthenium was reviewed together with author's experiences
obtained through the study of tetranitro complex of nitrosyl-
ruthenium.
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12 | [ RNO(NO,)(OH),H, 0]~ Qe@+H ,QOTVvhIEE (4,17
13 | [ RuNO(NO,)(OH), )2~ @+OH™ — 4,
14 | [ R\NO(NO,)OH(H,0), J* 4,8
15 | K [ RuNO(NO,),H,0 ) @ +KNO, . &, BiEaEEk |8 15
16 | [ RuNO(NO,),H,0 ]~ ( HNO, ) B\ & T A THRK |8
17 | [ RuNO(NO,),0H ] *~ 8
18 | H, [ RuNO(NO,), ] [ HNO, JOE W & ATHEK |8
19 | [ R{NO(NO,) ]2~ Gl 8
20 | [ R\NO(NO,), OH }?- Ka, K. Rb3f 2 K& BAES | 7,12
B, K, #br, Tra—n
IR
21 | H( R.NO(NO,),0OH J- pK, =17.00 1,7
22 | H,[{ RuNO(NO,),0H ] - pK, =1.83,@ + HE 5 1,7
23 | RuNO(NO,),OH(H,0), @ LHAR, BBAKS E |12
. ([ NO; J#E#khor %
24 | RiNO(NO,),0H(H,0), BicvR, PFIVRHY 6
25 | ®/ = b ok 6




JAERI-M 9159

* 2 (m3 &)
i * Kk, HENRLE X HR

26 | RuNO(NO,), (H,0), Kepa R Lo, AR, ’E |12
&k

27 | [ RuNO(NO,), (H,0),)* ®+ 2NO; =@ +2NO; 6

28 | K, [ RaNO(NO,), ] m#—¢ K%, +KNO, 6

29 | RuNO(NO,)(NO,), (H,0), BLOAR, LvraEG 6 12
1—-=to, 23—-v=+3h

30 | RuNO(NO,), (NO,)(H,0), ,2—v=+tm, 3—=FtF (b

31 | RuNO(NO,), (NO,)(H,0), L3-y=tu, 2—=F7 1|6

32 | RuNO(NO,)(NO,) OH l—=tw, 3—=F+3 ¢ 6

33 | H,[ R{NO(NO,), (NO,),0H ] @+ 2NO; — 10, 21

34 | (RINOOH (H,0),)* ~ ®+O0H™ —, 0.1MHNOQ,# 95 |4, 10,21
% DILFE

35 | [ ReNO(OH),(H,0),]* @ +OH™ — 4

36 | [ ReNO(OH),H,0 ]~ ®+O0H™ — 4

37 | [ RuNO(OH), )*~ @® +OH™ — 4

38 | [ RWO, (NO),NO,],0 AR, BEMEE, NO; 4H |7,14 20
LD HEE

E CORLBBREPCHEELDB 0L LT[ ROH J** (RO, +H,0,iIC L D ER L

Re @) @, (ROR) IRms® Pnsxmeicaon s,
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Molar extinction coefficient
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100
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CCUGH T HMAOYN CLFH SumMIds 2 ¢ FAMLFFFT M7 s LA %
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x4 7097 il RARBRELIOVBREINEZLVTF=T L
Bog-—TAIKERLH ) BRE_S WAbsE—gk
1t & P
pH 10 pH 115 pH 5.5

54 1B AR 5 4 1R 40D 5 4o 1R 4R

(RORy V1= F 7 b
RyNO= } 5 +§&IE

100 100 100 972 970 973 980 980 982
973 978 982 976 989 996 960 995 995

Ru.NO = t o $fi 585 601 618 139 137 135 592 725 760
%5 ZtovnF=vs=to@EKOFK /o<t 774
= bovi Val 19 Rs¢ XK
it & 9 MIPK DBC
FF7=tno Whatman No, 1 %73 0 — 12
i & | No.41 (Type CRL/1)
TOYO No, 50 018 015 16
TOP No, 53 0.8 1
TOP No. 53, No. b1 A |
TOYO No. 51A } ~0.9 0 13
Whatman No, 1
g=tmo Whatman No, 1 $72i3 1.0 <015 17
& No. 41 (Type CRL/1)
d) E 1.0 - 12
£/=tn fe) E ~0.1 - 12
i1 1k Whatman CRL 11 0 - 18
i1 S A Whatman No. 41 0 0 2
=tovn
WF= A [a + 0 0 2
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£6 NF=vir=bovLEKROTBPHEFT— 24

Assumed Temp | [HNO;3] TBP [Ru] o
Complex {*c) M {vol %) Diluent M Ru?
dinttrato 20 |1 21,0 | Nysolin 160/200b <10~7 0.18
20 1 30.0 | Nysolin 160/200 <10-7 0.22
20 1 31.2 | Nysolin 160/200 <10~7 0.39
20 1 40.9 | Nysolin 160/200 <10~7 0.54
20 1 50.0 | Nysolin 160/200 | <1077 0.63
dinitrato 0 1 30 kerosene - 1073 12.5
0 3 30 kerosene 10-3 0.5
trinitrato 0 1 10 kerosene ~107Y 11.0
0 3 15 kerosene 1074 0.9
0 3 20 kerosene ~10™Y 1.5
0 4 30 kerosene w1074 0.95
0 3 30 kerosene ~10%% | 3.5,2.6
trinitrato 20 1 10.0 | Nysolin <10~7 2.4
20 1 21.0 | Nysolin <10~7 19.5
20 1 30.0 | Nysolin <10~7 39.0
20 1 31,2 | Nymolin <10”7 | 45.1
20 1 40,9 | Nysolin <107 | 88.0
20 1 $0.0 | Nysolin <107 | 130.0
- 1 20 | kerosene 5.10"? 0.15
- 2 20 kerosene 5.10~2 0.09
25 3 20 keroscne - 0.3
trinitrato 37 3 30 "Adakene 12"¢ - 0.42¢
65 3 30 "Adakene 12" - 0.1¢
tetranitrato 0 3.05 30 kerosene ~10™" | 8.2,12
0 2.95 10 kerosene 10* | 2.1
25 3.00 20 keroscne - 0.9
tri & tetra - 3 10 n-dodecane 5.10- 0.131
nitrato - 3 15 n-dodecane 5.1075 0,422
- 3 20 n-dodecane 5.10~5 0.548
tri & tetra 0 4 30 kcrosene 8.5-1073 1.2
nitrato 0. 3 30 kerosene. 2,5-107% 4,2
(4] 3 20 kerosene 2.5-107 1.8
] 3 15. kerosene 2.5-107" 1.1
o 1 10 keroscne 8.5-1073 15.0
dinitro 20 0.1 30 kerosene 5.1073 2.04
20 1.0 30 kerosene 5.1073 1.70
20 3.0 30 kerosene 5.10-3 0.506
dinitro(cis) 20 1.0 30 n-dodecane 5-1075 0.0155
dinitro(trans) 20 1.0 30 n-dodecane 5.1075 0.0477
dinitro-mono - 3 10 n-dodecane 5.10-5 0.0078
nitrato - 3 15 n-dodecane 5.1075 0.0141
- 3 20 n-dodecane 5.10™% 0.0467
1 nitro
=2,3-dinitrato | 20 1 30 n-dodecane $.10°5 7.28
mononitro- 20 L] 30 kerosene 5.1073 0.8
dinitrato
1,2 dinitro- 20 1 30 n-dodecang 300" 2.2
J-nitrato :
1,3 dinitro- 20 1 30 n-dodecane 5.10°% | 10.74
2-nitrato
a
Dru = [Rulgpg/[Rulsg-
b,

Nysolin~-Mainly paraffinic karosene.
®In the presence of 1.5M U02(NO3)2
dAdakene-utraisht-chain paraffins.



JAERI-M 9159

%7 =—bovnF=vsd=to, =7 FEEKOEEMHD
& 8 B owx mE =ty o KR B
7k 30%4TBP 20T 0.14
0.1 M HNO, ” ” 2.0
v 20% ” 0.1
0.25M # 30% 0T 380 15.6
05M # ” v 330 14.6
LOM # ” » 200 125
v ” 20C / 1.7
v 20% " 0.03
v MI PK " 11
20M # 30%TBP 0C 42 3.0
30M # ” v 5.0 0.5
v " 20C 3.2 ‘ 0.5
v 20% 0C 21
oo MIPK v 10.5 1.3 0.28
v v 20C 6.0
v Butex ” 6.1 0.55 11
40M # 30%TBP 0T 1.2 0.08
50M # ” " 03 0.01
60M » ” 0.06
5M N,NO, 30%TBP 200 2.0
v MIPK v 1.2
igﬁ I;?NO(SS 0%TBP ~ 1.2
251 NG, S 0.2
_ MI PK ” 18
?):(2)31.MM Htllqc?: (No,),} Butex — ~ 4
30M HNO, } i3 05

1.3M UO, (NO,),

X ABAIIERNIKEEEHISET LD S,
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