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The original manuscript was prepared by Professor N. N. Krot of Institute
of Physical Chemistry, Russian Academy of Sciences, in 1997. Saeki tried
to translate that into Japanese and to add some new data since 1997.

The contents include the whole picture of cation-cation interactions mainly
in 5-valence neptunium compounds. Firstly, characteristic structures of
neptunium are summarized of the cation-cation bonding in compounds.
Secondly, it is mentioned how the cation-cation bonding affects physical and
chemical properties of the compounds. Then, characterization-methods for
the cation-cation bonding in the compounds are discussed. Finally, the
cation-cation interactions in compounds of other actinide-ions are shortly

reviewed.
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A A DEEEH > TVD, 2TOU T VENRBEEEREMFL L TEHE, £h
Fh 2250 CCB #H L TW5D,
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BITLTWAZ LA2HRIESES, LrL, ZHOOBRBOHML. He0BEe
WUTDOESITERR->TND
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2) Np(V)D B L OEEICE T 5 RENHELEL. {LED
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(a) : Nay(NpO2)2C12012 * 8H20, (b) : (NH)3[(NpO2)s(C10H208)2] + TH20,
() : Csal(NpO2)2C14NpO2Cls - (NOg)H20], @ (Np0O2)2S04 * 2H20.
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(a) : NHiNpO2C204 « 2.33H20, (b) : NpO20OCH,
(@) : NpO2)2CH2(COO0): « 4H20.
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5 MREMELEHOETFRINAT
a) 1-NpOq* « aq, 2- NaNpO2C20, + 3H20,
3-[Co(NH3)6lNpO2(C204)2 + 3H20, 4-NpO:00CH * H:0.
b) 1- NHiNpO2(OOCH)s, 2-KNpO2COs, 3-CszNpOx(OOCCHS3)s,
4-La(NpO2)3(NOs)s + 10H:0.
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DEFRIAT Fv



%oy

1004

s0t

d_

JAERI—Review 2003-005

]

7

T id “1ib0 Am

Np205 DEFRII AT h v



JAERI—Review 2003-005

Alsorfione e
~n

8 Np(V)DFRABIX AR b v
a) 1-(NpO22(CsH204) * 3H20, 2-(NpO2)2(CsH204) + 4H0
b) 1- NH4NpO2CsH204, 2-CsNpO2CsH204.
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D : (NpOD2A00C)2CeHy * 4H20, @ : NpO200CHOCH: « H20
® : (NpO22CH2(COO0)z » 4H20, @ : NpO:O0OCCHs * H20



JAERI—Review 2003-005

£ 1 CCBZHTLHHEERMD Np(VILEY

ZHE & R (A) X
B . \
ﬂfa t % { -+ %ﬁ L1 L2 L3 m
Nas(NpO22Ci12012 * 8H20 pbp 1.91 1.85 | 2.48 | 37
1.873- | 1.804-
(NHY3[(NpO2)5(C10H208)2) * 7TH20 |  pbp 1876 | 1.808 38
Csa[(NpO2)2CLiNpO2Cla(NO3)H20] |  pbp 1.85 | 1.80 | 237 | 39
1.829- 2.426-
(NpO2)2S04 * 2H20 pbp 1854 9 443 43
1.848- 2.354-
(NpO2)2804 « H20 pbp 1874 0 466 44
1.83 - 2.36 —
NpO2Cl « H20 pbp 185 2 50 45
NpO2ClO; + 4H20 pbp | 1.860 | 1.810 | 2.396 | 46
pbp | 1.837- 2.419-
(NpO2)2(NO3) 2 + 5H20 hbp 1846 1.812 2 481 47
La(NpO2)3(NOs)s + 10H20 hbp 1.852 2.417 | 48
pbp 1.844- | 2.393-
K4(H502 [(NpO2)3(MoO44l * 4H20 thp 1.900 1846 | 2394 49
1.81-
Naz[(NpO32)2(Mo04)2H20] « H20 pbp 1.88 88 5 11 954 | 50
1.846- 2.388-
NpO200CH * H20 pbp 1.850 9 434 51
1.857- 2.363-
NpO200CH Pbe | 915 9434 | O}
NpO200CHOCH: * H20 pbp | 1,828 | 1,801 | 2.442 | 52
. 1.82 — 2.40 —
NpO200CCeHs * 1.75H20 pbp 187 2,50 53
. pbp | 1.811- 2.334-
[(NpO2)2(OOCCH3)2H:0] « CHsCN sbp 1874 5 473 54
NH4NpO2C204 + 2.33H20 pbp 1.886 | 1.824 | 2.364 | 55
(NpO2)2C204 » 6Hz0 pbp | 1.858 | 1.830 | 2.392 | 56
1.840- 2.436-
(NpO2)2CH2(COO0)2 * 4H20 pbp 1842 1.828 o 477 57
1.840- 2.42 —
(NpO2)2CH2(CO0); « 3H20 pbp 1.87 9 502 58

tbp, pbp, hbp & sbp IXZNENME, HF, REWMER OERIE#ELET,

JRFHIEEREIZ. O=Np=O---Np DIEIZ, L, Li KT Ls 2R L TV %,




JAERI—Review 2003-005

£ 2 CCBOHFELALWLEYMDEFRINARY MO —J (L@

Lo CooME | YTRE ) e
Am, nm | AAm, nm
NaNpO2Cz04 + 3H20 989 2 72
CssNpO2(SOys + 2H20 986 1 68
[Co(NH3)s]NpO2(SOy)s « 2H20 989 4 68
[Co(NH2)6INpO2(C204)2 + 4H20 1000 4 72
[Co(NH3)s]NpO2(C204)2 « 4H20 992 —4 72
Naz[(NpO2)2(MoOy)2 Hz20] - H20 989 3 70

# 3 HMEE(IF & LTO NpOr&EibahD

BFRIRARS b —7 (B

ey OB | YTME ) s
Am, nm Alm, nm
NpO2ClOy4 + 4H20 991 10 46
(NpO2)2C204 + 6H20 1002 17 72
NHNpO2C204 * 2.33H20 997 8 72
NpO200HOCH: - H20 1004 16 66
(NpO2)2CH2(COO); * 4H0 999 14 65
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x® 4 2HEERNFLLTO NpOrEEZLMLETD

BFRIN AT D e— 7 ([

v—7 (L&

V7 hE

{b&% &3 STk
Am, nm Alm, nm

(NpQ22S04 - 2H20 999,1005 17,23 68
NpO2Cl1 » H:O 1000, 1009 19,28 73
NpO200CH - H20 1003 21 69
NpO2:00CH 1008 26 69
NpO200CCeHs * 1.75H20 1009 27 64
(NpO22CH2COO0); + 3H20 1006, 1015 21,30 65
(Np022S04 * H20 1007,1021 25,39 68
(NpO2)2SeQ4 * H20O 1007,1019 25,37 68
(NpO2)2CH2(C00); » 4H20 1007 22 65
(NpO2)2 (NO3)2 * 5H0 996 15 47
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* 5 Np(WLEWHm®D EAS OWRIRALE & Np-O FEEER Y
Np02+a) V as é: OD*E@
& Am, nm | Np-O BaHg V as X
A cm’! N
(NpO2)2S04 * 2H20 999,1005 | 1.830,1.851 | 768,760 | 62
NpO:Cl1 « H20 1000,1009 | 1.835,1,870 768 73
NpO2ClO4 + 4H20 991 1810,1850 | 808,776 | 75
NpO200CH + H:0 1003 1.846,1.850 764 51
NpO:00CH 1008 1.857,1.915 740 51
NpO200CHOCH: - H20 1004 1.828,1.801 802 66
NpO200CCeHs - 1.75H20 1009 1.82-1.87 745 64
(NpO2)2CH2(COO0); - 4H20 999,1007 | 1.840,1.828 | 805,765 | 65
(NpO2)2CHCO0)2 * 3H20 1006,1015 | 1.840,1.870 | 760,725 | 65
NaNpO2C204 « 3Hz0 989 1.85,1.86 836,804 | 83
CssNpO2(SOy)2 « 2H20 986 1.817,1.823 822 82
[Co(NH3)6INpO2(SO42 « 2H20 989 1.811,1.841 815 85
[Co(NH3)6]NpO2(C204)2 + 4H20 991 1.832,1.836 | 790,780 | 84
NH;NpO2C204 * 2.83H20 997 1.825,1.887 794 55
# 6 7 Z = Ab&HF o CCBICBIT 5 U-0 fElE
L: L; Ls
0=U=0--U
s U-O fRgg A ;
L Le Ls
U0Cle 1.78 1.73 2.52 87
UO2Mo04 1.808 1.758 2.508 88 -
1.79 1.72 2.47
UO2(C5HFs02)2 1.72 1.68 2.54 89
1.81 1.71 2.48
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x® 7 199 7THUBICHSE Sh - Np(VILEY

Z & FFEEE (A) 'y

N 2
(NpO22(00C)oCeHy - 4H:0 | pbp | 1.85 | 1.85 | 2.44 2‘;’
[NpO2(PO(CeHs)3)dClO4 thp 03%* 1.80 | 244 | 92
Co(NHa)eNpO;EI(Z(C))ChCeHﬂ 2° pbp Cél(]; . 1.83 944 | 93
NpO200CCgeHs « H20 pbp CCB** - - 94
NpO200CCeHs + 2H20 pbp CCB** - . 94
NH/(NpO22A00CC:Hs5)3 + H20 pbp CCB** - - 94
Cs(NpO2)2(00CCeH5s)s « H20 pbp | CCB** - - 94

PR, 0=Np=0--Np OIEIZ. Ly, iRV Ls&ET, +72bb, L
X CCBIZEE L TWART Y = VED Np=O A EEA2 7T, CCB BRNEWE
& Lali Np FEHEDOEER LT,

*no CCB: BBA A4V —BAFTVEREEER,
*CCB OFEIIEETHIN, BELTRETHIIE ST,
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