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Synthetic Methods of Uranium and Neptunium Compounds from Solutions
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In this review, synthetic methods of uranium and neptunium compounds mainly from
solutions and their natures are summarized.

For uranium, 3 compounds of trivalent, 4 compounds of tetravalent and 23 compounds of
hexavalent are described in slight details. For neptunium, synthetic methods of stock
solutions for pentavalent and hexavalent neptunium, 4 items (6 compounds) of trivalent, 8
items (19 compounds) of tetravalent, 28 items (29 compounds) of pentavalent, 10 items (14
compounds) of hexavalent and 5 items (9 compounds) of heptavalent are described in slight
details.

Furthermore, on compounds which can not be described in details, the names are listed
with literatures. = The materials used here have been collected during the research
activities on Méssbauer spectroscopic studies of uranium and neptunium compounds, then,
the reviews on Mdssbauer spectroscopic studies of actinoid compounds are also listed.

Keywords : Synthetic Methods, Uranium Compounds, Neptunium Compounds, Natures of
Compounds, Trivalent, Tetravalent, Pentavalent, Hexavalent, Heptavalent,
Maossbauer Spectroscopy
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1. BUBIZ

DI HRTIZTLBTIF /A ROMETH 5,

TOF )4 RTEEI S BFORRTEIZLDERIND —HEDOTLHERE (ssAc~103Lr)
THhb, EIEL. 7IVFZU L (Ac) B fBF RN, (ZOXERIIT “TI/FZR”
E “TUOFI)AR O2DOEBNHY., MENRBAINTNS, 7VFZRIT TAc It
I3HD] TIVF AR TAc ITEELEDHD] EWOHEKRTHD, Y¥. 7V7F_ROH
FEOERIZIT AcMEENTVANSE, LML, LIFLIT A 280HELLTEHRAZN
X510, BEANECE., 22T, 1970 F IUPAC B Ac 28 DHEFICETVF /AR
EVWSIEREFEHTALOEBSE L. LU, 77F /14 FIEOHEBETHS G. T
Seaborg ® N. N. Krot %13, [R5 EF 22N Ac IZETNE END DIIAERRD
THD] EERL, “TIVF /AR EWSHERIIHATIIER LMok, TORRE
LT, Ac28050ENE2MOT. MAREORANE N, 072D, 1990 F IUPAC i
Ac Z2EHEE5DEREZANTHRWVWI SIZhd iz, BHERTFHMFEARTIE. 1970 F£D
IUPAC 151> T—BL TPV F /1 ROEKERAL TWADT, ZZTRT7IF/
A RERATS, P, BiE “TI/FFA R CLHEBEBREATOIHRENE L Bo2LDIC
BT 20, THIIRBEBRHAZFLAALZEDOTHD.,. BEEOLEMAETIIRN,)

TUF ) A ROALEYERICET 2 HAAREOEMIDRNY, AR LFELRED “HERIL
FHRES” IT3EKDUT R M) U MEEYERIEICET SR H B 22, HiFEINT
MEWNRD ORENBEL . FENESEINLEMbSTENTNS, T0O%, HHR(LES
BRIBEOHRETZER TS N, 7I7F /1 FxRaymcBEL Tid. E oK LER
BENFRIN TS, ‘

ZITR.VERTHNIIEREMME L L TORKZZITICERTRERY S > &, FO—
TRy 7 AR TERRELR XY I AIDWT, BIREN S SR AT EMICBEEL T,
fteho T8kl & EXBEIHETLE®RE MEE] ELTEEDE,

2. 7U0F /1 RAROEEUERIINT 5 —BRIER

TOFI)A RTGRIIEZETOEENBHETHD. ZNSOEDFENIZIIHRFEHEEERD
BOEDO—RAOTEBVNLETH S, RRICEETDUVIVETOTYIVF /A1 BLFEHFTY
POBERD T ENRERITLEIT. VI E PV TALARESNS, 2D 2DDLHRITHEN
HBSRENE VWD T, BB EZROE D Z EOWREILFERETHNI. {LEWES
RIBDZEMRETH D, LHOL. WITNHEREMNE E U TEETE L <ED &KW
ENTWVWBOT. BREMEDERFIZ2ETOWARVERTIE, RBEROY 5 >R
DLE. BREMEE L TORKEZTRVEEOR, REHDWVWIIFATSICIEDRITNH
B VASSYAJAN

F2TVZIAULEOWDYEBY T R ERFOBEMNEVNIFEAELTOEEN
GRFETH O, HBURENY I VICHARHFTBVWICEWN, 0720, FHIOKRBRERE %K
Al-HERATHRbRGNIR S W, TV ZILR TSIV LOHEITIX. T DG
BENLEBREND T, JO—TRy 7V ANTOEANTETH S0, 7AU P TALAULOE
TEEZYIOBRMEATIHAIT. SV OXS5R B OERICODERLE. XDBERK
HRERRE A TORENVNEICRS, FiIZ, TV LARBBVETHOEREYME & L Tk
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HTHLEROIBOWBHRFMEINTNZDT, TORCHDEREZILDOMLERD D,

3. U LEW
3. 1 30U TALEY
75D 3IMIFFEICBIEINDTL, BEALEDLEYRAEETH D, U IIKIZEK
DE LI N U &> TLEWL, BT IVHLICKSBILTHKPTIE U 2HEELLT
70 %A LICGRDDIIHETH 5. Ut [IKEHHWIRA RIVLAREZFAVL, EXITET
LTRSS HENR RN TH D, TNTHEDONDEEWITDOWTIHERSR H S WITKERRD
5DEMNEAALNTND,

3. 1. 1 UOOCH)s ¥®v 3 >(ID

B %] 155 3g® UCL#% 100 ml DEATEBRIIMA ., KBROHEHRT < ILH A
(2.4 % wiw) EFHIZ3005 60 PEIML<IRED TS, BEETYU —DRETHIUL, 31fi
ANFERITBITEN. BROBIIY S OBEICEKEL T BRMSh- RANSRICENLT B,
FOFRE, BWERA (olive-green) DMy U(OOCH):s DILBNB/SNS., TIVH A
ERRES. WEBRESBL ., BAYETHS TS, ERELEZHRL. KEFEERETSD 9,
5 ®] UOOCH): IF¥FEEUMOABBEIIRETHS. KIZIIHRLITHET. U5
Al A (U) KEbEnD, TRREBREIELRBETITRILICH L THIEEITRE
TH5b, RREI=ZFRRTEL, ZMBIRIM THD, BHEIN-HIMIKE—A> b
3 5f BT 3MOBRMEEITIF-HRLTNDS 9,

3. 1. 2 UxASOu:+*9H0 RS >IID - 9K .

(B 3] Zoawidthd 8KEEREINL 90, BICIKEICGITESNE 0, B2F
FEHIPTERT S, £9, HiEEY 5 =) (U0:S04 - 3.56H20) 25 g # 1 M Hfif 200 ml
RT3, KERBZAVETT L, KBROBIIETESVD > EREAICERT S,
RKRANTAT T OMERIGETIND &, BRAICENLTS. ZOK, 8L EEL TH
BHEYBTHETL LYy RICRZA %, BHLAZ 60 ml D 3T T E#K%Z, 200 ml DE
KLY ) —NVICEHES EEBICERE (olive-green) DFEEMNAET S, ILBRZRB L. KT
% 7 =) 100 ml THH L. BETT1RHEPERE. BEEHALTRETS Y,

[t B] #“HRRETIIBIFIEEZRUICEIEMLIIHL TRETHS, 2HEMETS, #H
ERBOU T A4MIRD SN, KITEMT D ERRADBRICAED, ZRHPTHER
FTHEBICAMIBLINS, FEERUOFHEICKEZZRELBZNOSESITERL. Fr
B RBREORKIZEED, EEFHKP TEERTY> <D LEEIN. 0 TTIEX
DEETHD. LhL. ELEFHTOEGIZIEFITEN I,

bE SRS T Lax(S0y)3 - 9H0 ERIUTH D, ERIBII P6mTH D9, T5 AL
Bk, VI 02291 bED, —MIIBFEIRMTHOMIIEFE 1 2B THS 9,

3. 1. 3 (NHJU(SO4:2*4H:0 7> EZDU LA - U5 VAIDMEEHE - 4 KfY

[ 3] 312 KEARLAEBRETTELY I IMOFHEBIAKIZ, (NH)2S04 %R
ESLRNEMAD, BARICKARAOBEBERNSEEL T 2EEEE (olive-green) DFEF
., VEOIY ) —)EMATO CETRHL TE2ITLKBREI TS 9,

[t Bl HERZIEHRZR. ZHEE P2/THD, a=0.67065(2). b=1.90328(6).

_2_
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c=0.88305(3) nm. Z=4. deac =3.07g/em3TH 39, U7 VEFIIEEETIEEAE
LTHED., N6EIIHETA 25, B SEIIKITFLSOMETHS. VI LMHE
DOIEBEIFRE 1 4 > DFEEH10.237 - 0.260 nm TH Y, K3 FDBAN 0.247 - 0.256 nm
TH5 0,

3. 2 AMOYIALEW

3. 2. 1 U(HCOO0): ¥Ev3>aV)

B 3% 7INIRKFEPTCFRICUCLEMAMEBAL . EC-EVRABDOILERZREL .
X, BAKY I AN ROUELRETHREFT D, TO%. FiR - BETT3IRMEETS
4,7)<>

[t B HERFIEMNGZR. EHEBE C2eTHD.a=1.131. b=0.6576. c=1.189
nm., Z=4, deec =3451g/mdTH59, HAIEKE— A NI, 298 BM.TH D,
PS5 2 AVIOIFIEE R O EBREORNE EFHEITHEL TNS 9,

3. 2. 2 U(CHsCO2.« Erfv > (V)

M B 1] 7T KD TKEREIC UCL Z X BT 2 E TNRL ., BOMRIRE
B3, BREDIEBNRP-> DERL TL %, FERFHKPTRAL, ERTTHRTS
9, (FEEDHET, 7O VEE. 1V TFIVEBE, N7y U BERUNN 7)) F O
WAEAART DI EAH#kS 9,)

[ ¥ 2] BOABREELT. EEY S ZIIVVDZEITT 2 HiENH D, 50 ml OKEE
25 g DEEEY S ZIVVDETY 2 g D&BEI RIUMKREMA, BRLAENS 90 2R
i, RBOMBRETH T —a o THRabzE&BIFI '7*53‘*75\'957‘%&3‘6 ARG
FHEPTHBL. EETTELHRTS 10,

[t B] EERIIHMER. ZHBI C2THD, a=1.7645(6). b=0.8192(3). c=
0.8267(3) nm. Z=4., decac =2.733g/em3THD W, IS5 EHAVDOEKRIIMT, U5
CEBIEEDVERE L SR ORE R L TS, R OBENAEICH T AEMEE T T T
WsEEZLNTNS 12,

3. 2. 3 U(C:049:2°6H0 oY I>(IV)- 6KFH

M B 45> OFRERBKREZMAL, > 2 VBOEANBKEMZ S EEENES
N2, £, 3.2.1ICHLEETE-FEY S > (VDOKBRIZ, 25% BRI D2 27
EMABIEICE->TH, HEREOKEREGED Z EAHKD 19,

M B/ HRERRISHERTHD.a=0.6388(3). b=0.6388(3). c=0.7881(4) nm,
dobs =258 glem3 TH B 19, KADBEMEIIEND, NIFTVF—NTI2OREE
BICIIAES AT 5 19,

3. 2. 4 U(CCIsCO24 - 2[0P(CeHs)s] ete. MU Z7 OO 5> AV) P 7z =—)b
TAARAT 4 FFHAIE &

M ] 9SS oNOF AEEIIS 7 00AY DIEans, N7V
F AT 4 >FAFHAE (tppo) HOHEETFTRAEMT . 3 ml O r700ASy VITBED
tppo ZMA =B E, 05gD MU DOOEEY S > IV)E 10ml DX 700X Y IiZEE
XRFEBERICMA D BSIIAEMLU AN, —BRIBHRT D IEICRDERERIED,

__3_
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n ¥ 2 EBERNPAZEH (cloudy) I3 £ TIHMA . 1 VIROILE A E U B a1,
2 Bl TLEBABREBES LRSS 215 SHEKRET . ILRZH#L., n- Ry > T
WL, 60051 2KFMIEZ (102 Torn)EBET 2 W, B, TR, —BK
M(O2CR)s * nL. (Z 2T, M =Th, U; R = CF;s, CCls, CHClz; L = Me2SO, PMesO, PPhsO, n
= 1-4) OELDILEYW (RUTA, OF2#IT1 1{EEWMT D) IZDOWTEHKENHRL S
nTns ),

[t %] U(CClsCO2)s- 2[0P(CeHs)s] DFRANEREZ X2 B IVIZIZ, 1770, 1622, KX 1610
( Vasym(OCO)). 1390 %TX 1295 (vsym(OCO)). 728 KX 685 cm'i( 6(OCONIZFNEN 1%
AR U EIRENICHISN T 2 NIRINAEN S 19,

3. 3 6MfinTILEW
3. 3. 1 [UOAOP(CeHs)s}2(NO3)a] A FV S PEA(MN) T2 ==V T % AT
4 FFHA R)T 5 (VD

% ] 0.86 mmol DEEEEY T > (VD6 /KiE (U02(NOs)z * 6H20) % 10ml DAFIT
WIA—=IWVIEBR U EZREHRT S, P2, 2mmol DMY T 22—V T+ AT 4 > FFY
ARZ10ml OAFNTIINIA-)ICERLI-BEREHAEL. MBAKEEYAOE. 24 Kl
BB LU BHREBNET S EEENESND 19,

[t ®] HHRIEPMER. ZTRIBE P2/ THD, a=1. 10431). b=1. 8880(3).
c=1. 08702 nm. Z=2. dc =1. 77 glem3 TH>, 7I > EA0DOEKEIMEILS
THhHd 19, 27TV AVDOERSEEDLERINT NS, 77 FINEOEEFRE L DERE
13 5 288K DH A 0.0025 nm Kl 19,

3. 3. 2 [UOAOP(CeHs)3}4l(Cl00): ZPFFVYTFEISFA(MY T 2=V TF AT 4
FFTAL RUS(VD - BERRE

[2 3] UO2NOs)z- 6H20 ZBEREICAEMR L. BRES KR I, BEREY Z VD
WEBRTD, BRLUEEZAFIVTIVI-IIVIZERL, H02MBKZES, N7z =—
WIARAT 4 AFHA REAFNTIINI—IVIZERL. #05MBKREZERL, 7520
SRERICHYUTIEZY I VIBRICMA S, RHREGE T 2 L RRBOHKERNESNS
17, NpO:2ClOs Z AW THRBRICUET S L, FT7/VZI AN (6 mOEEIIFESNTVA
W) D8R (ZolkEWid. 4423 THIRT 3.) NESND 19,

[t ] SRRIHPER. TEBE P2/ THY. a=0.97953). b=2.5246(6). c
=1.40864) nm. Z=2. dea =1.534g/em3 TH3. 7T EADOBEREMEKILZ6 TH
%, XY LAV)OEERIZRERTH DI, 2TV AR OBEEMEIZNZ
nDe6TH>9,

3. 3. 3 [UO2ACsH70292(CsHsN)] oA F YV ERA(RYF -2, 4-PFF MEUD LY
5 (VD
B ] UO2:(NO3)2-6H20 (0.50 g« 1.0 mmol)Z AF )V 7 ) a—)b 10 ml IZIEMR L =781
RETDH, ZOBEIC. TEFINTEINRF -2, 424 2) (030 g, 3.0 mmol) &
U2 @.0mmo)Z AFNTINI—=) 5ml IR -BKE2HMIE<S, EIRTHEL.
BRZERAICBHETAZEICED. BRAOEENESND 19,
[t ®|] MARRIBEL. ZEMEBL Fdd2THD. a=2.9702(4). b=1.1433(2). c=

_4_
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1.0593(2) nm. Z=8. deic =2.02glem3 TH5 20, FEED U-N OF5EHEHE0.247 nm)
13 U - O A EEE0.239 nm) K D & 20,

3. 3. 4 [UO2NO9AC1oHsN2)] (2,2-EEUIINZZbIF Y >AF 5 (VD

B ] UONOs): » 6H20 (0.50 g. 1.0 mmo)Z 7 b=t U)V 7 ml ICHEMRL 12¥EH
i, 2,2-EP Y 2(0.16 g. 1.0 mmoDZ 7 b= b )L 7 ml IZHEME L 72 E R ZFHDITM
27, BEFEHET 5 EHAB0RESREETS 20, AROBET, 27V 2T LNV
ORBULEMEERT 5 Z LR D 2,

[ B\ BHERICEL., FEMBEE C2eTHD. a=1.337012). b=0.99773). c=
1.0538(2) nm. Z=4. decic =2.64g/em3 THB. VI Z)LEHD U-O0 #EHEAT0.1763
nm THO. WA AL OHELOFLERT 02488 nm. EEU IO N OB/
0.2578 nm TH 5 2, X TV AVDILAMBRILEBETH D BTFERFOERT IV F
R EIEER L TH 3 22,

3. 3.5 [U0:(NO22(Ci2HeN2)] =k bPAFVQ,10-7F 2 hBY >) 5NV

B8 ] UO0xANOs):2 6H20 (0.25 g, 0.5 mmol) %7 b= k)l 10 ml IZIEE L 128K
I, 1,10-7xF > koY > —KFH (0.10 g. 0.5 mmoDE 7 r= k)L 10 ml IZHEAL
PRI EBMCINZ D, —KBRBETSE. HAROHREENFGSND 2,

M B =HSRICEL. ZHB3 P3:21 THY. a=1.1303(2). c=1.0336(4) nm.
7=3. detc =248glem3TH%. BAK 6 FHMERTHD., UVIZ)IEDO U - O fESHE
Bl 0.1735 nm THD. WA+ > OEEHE E O FHEMIT 0.2496 nm, 7> bOy >
O N & OFEIIERET 0.2556 nm TH D, REI 7= F > oy VEOHEERICKESN
T3 29,

3. 3. 6 [UO2ANO22(CH:N:zO)al af-Z=hF h-bd-PFFV-ce EA(T LTIV T (VD

8 3] UOANOs2 6H:0 O ITFINTIVI—)VRIKIZ, BHROREZE, VI ERROD
WEHAN] : 2125 EIICMAS. HAMBETS L, RAOEBEENELND 2,

[ B BARERICEL., ZEREBE P2 THD, a=1.41093). b=0.7727(3). c=
1.12108) nm. Z=4. deic =2.83glem? TH 5B, NHAEUTHO. V5ZNEOU-0 -
$EOPEMT 0.1754 nm THY ., RED O &wqitémﬁ%m 0.2345 nm. ﬁﬁﬁw F>D0ED
SEFPERENT 0.2530 nm TdH 5 29,

3. 3. 7 [UOACsH7029:(Hz0)] 77 ATHFIEA(RYF -2,4-PFF NI T (VD)

M 3] BH7 2.5 mmol MEE™Y 5 =)L & 2.5 mmol XY -24-TPF (TEFNTE
N )OBRA AR 10 ml 12, B/ 1.0 mol KE{EF MU ABK 5 ml ZINZ 5. BHBE
BHTBETY xA&@%ﬁ.ﬁﬁ%—, 5N 2,

[t ®] BARRCEL. TR P2/ THD, a=1. 2895(3) b=0.7042(2). c=
1.6633(3) nm. Z=4. der =227glem?TH5B. VI A0 OERENIILE HHEHERT
B2, IIIA AL OBEETOERIZ0.1752 £ 0.1733nm THD, 0=U=0 DAE
IIFITES (179.0 Q) ) ThHd, R -2, 4V OBEETORRI, 02385 &
0.2338 nm TH 5 29,
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3. 3. 8 [UOzACisH1u02:2(CsHeN)] A F YV ER(1,3-V 7z =—)b-1,3- 7O TF
FREBUZ TS (VD

[# 3] 056 g(1.42 mmo) DREE™Y 5 =)V D AFIL 7 )L 2 —ILIEIKIC. 25RO 1,3-
V72,8 ON S RGO AFINT I )R 0.25g (2.8 mmoD) &N 3% %,
CORGHERICEU P> (0.2m], 2.4mmol) 2 FT2E, BRRIIMELHET S LS
2HET D 20,

[ "/ HBEMBRICEL. ZRBEI P2/ THD. a=1.01582). b=2.1937(8). c
=1.3888(4) nm. Z=4, decc =1.76glem® THD. 7T ED OEEERMIL S AR
THb. VIZIAFOBARETOERIL0.1751 £ 0.1747nm THYD. 0=U=0 Of
EFITER (17792 &) TH5. UH> ROEEE TOEBIIRE 0.2299. BEMN
0.2367nm THV, BV OEXRFTOEMHIZ 0.2569 nm TH 3 29,

3. 3. 9 [UCI0:z(C:Cls02) (C1sH150P)2 * CH:Cl Z O oA F (MY Zon7&4d MEX
(MU T2Z— VT3 AT 4 2FFHA RIS (VD - rOniy

(B &l 3.2.4 THRARLEH UCCIsCOs + 2[0P(CeHs)sl? 0.28 g (0.10 mmol) % .
ThISEROTS2E2/00X5 D1 : 1 BAEK20ml ICHARL . R 2 ERIE
PMENMCBOBODLETHF T2, TOREBOBRKEZEPTIARBEL, £T2%E
DOFRFERZWBL. /00 RY > & n-ROY TSR, RESERTS 0,

M B/ BESERICEBL. ZHBE P2/ATHD. a=1.00292). b=1.8924(4). c=
2.2454(5) nm. Z=4, dcac =1.74g/lem3 TH 5,77 I)VEOFEH U- O (ESFEMIL 0.171
nm, )OO ERCOBEETSCOEMIZS 0.251. 0254 nm. 3+ AT 4 >4 F
YA ROBEEY S OHE#ITE 0.230. 0.231 nm. HEEEEDOERET 0.22675 nm TH
3 21,

3. 3. 10 NaUO20:CCHs)s FEiEEF MU A « 75 =)W(VD

[ ] WEYSZIVDE SEOBREOREF M) Y ADRESKEKRED-> < DER
IRDILITKD, HERNESNI S 2,

[ H] VYHRRITEL. ZRHBE P2/ THY. a=1.06882) nm. Z =4 TH 5,
U ZNVEBERT U- O #E5HEMT 0.171(4) nm. FE@EIZIZ 6 BWOBEIRMM L. B
1A DBFEED S > OEBIFY 0.2492) nm THO, F MU LABEREA A2 D6 EHD
MELMHEELTHBDZTOLERIZ 0.2374) nm TH 3 29,

3. 3. 11 [UO02NO2)2(C10HsN:z02)] (2,2-FPUTY NN-IAFHAR) Vo b
c2ZFVT5VD

[ & 85mmol ®2,2-EEYU T NN-TFFH1 KA /—)L (bpyO2) TAHE 400
ml ZBED. 4.2 mmol DREEEY 5 =)L (VD) 6 KEZEKTINZ 2, REKEE2MEEKET 2
& BHPIOWRERNBOND, BERMBITHORRIL. SERE KEBICERLY-> <D
ARIEZEITENBLIENTES 2,

# B HMRRIBL. ZREE P2THD. a=0.92316). b=1.0556(7). o
=1.5839(5) nm. Z=4, decie =2.52g/m3TH5, TIZNEOFEE U- O $ESIERIT
0.176(2) nm TH 5. HREHEHOBEREMEKIZSBMTH S EH|MEINTVED, SEILSHY

(FREMIL 6 BLfL) TH D, bpyO: D 2 DDEEHEE™Y S > OIE#II T 0.238(1) nm, 2O

_6_
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DS A > D4 DOBELET S > OEBIZTEY 0.251(1) nm TH 5 29,

3. 3. 12 [UO2ANO3)2(Ci10HsN202)2] + 4H:0 (2,2-EEU T NN-ZFHFHA1 R)D
ZhSRIFFVTT (VD - 4KHH

B ] 4.2 mmol DWEEY 5 Z)L(VD) 6 KEHD 40 ml B A% J —)LiK#E, 400 ml (8.5
mmol) DEENWN bpyO IBHKIZINA % EBHLERDBIRERLD, Wo < DEFEIESZ L,
[U0:2(NO3)2(C10HsN202)2] - 4H20 23F 55 29,

[ B oOEPWIITD 7TEMEEHTH S EREI NS 00, BEIIHSMNIk
2TV 29, LML, [UO:2 (CioHsN202):2:(INO39)] 1T+ > Z2FATEBD., ZO1F > HFD
DI URADICISERENG6ERML TWa, £z, BUDIZHRESINE 30K51T. M4
DOEMERICTII2EBES D ZENHASHTH S 29,

3. 3. 13 [U020NO92ACsHsN)2] P=FF hIFFVER(EYT )T T (VD

B 3] MEEEYSZIIVVD 6 KEOKBRYEOEY PO E2FMT 5L, ANEMLT
{E&%. [UO2NO3):2(H20)(CsHsN)], WL 5, ZOHRBREZBBL . T—7)) Tk,
IFNTNIA—=NEI—FIIORBBRIZEN LUEKRTS, ElMELCY D IZEMRL.
ZEOI—FTNEMAZHBAITZ L EXZOHDEAOBAMNFELSND 3,

[t HB] BHRRCEL. ZEHBE P2/2aTHD. a=1.6456(3). b=0.7861(3). c
=0.5719(1) nm. Z=2. dca =2.49g/cm3 THD. NHMBERTHD., 75 NHDF
BU-0#&EHT0.1751(15) nm TH B, 2DDHEEA A DADBFRLE T T > OERIT
15 0.248714) nm. 2DDQOEV P DBFEEDY T 2 OXELERET 0.2543 nm TH S 32,
ZDAEEMIRFBED DI T VA=)V, 2. TIVEIZBRTHIN, TFITERY
WIIENUNERET, XY, T—F)b. 7005V ARUKIZIZER L 720 3,

3. 3. 14 [Hs0l[UOACeH4sOHCO2s] - 5H20 FAFV =L - PAFY MNYRAEHUF
M5 (VD - 5K ‘

(B B3] EeEEY S5 =IL(VDE 2 YBOHY FIVEE DR VKA, S RED BRIYINGS
N5 3, BEESMATRICIE, BFRY S R EBEEOY Y FIVET NI LEE

TR VWKIBIKICIA TET 2R BAEOEEBRICEZRBHIL . TFIV TN I—IVICHERL .
@o SDAEFEIHDE, #H (FL2Y) %%étﬁ?ém\jﬂiﬂlk#%ﬁwvbn ZDD bR
DHOWEKBYTH Tz %9,

[t B AHBRICEL. ZREE P62 THD, a=1.6802(3). c¢=0.6903(3) nm.
Z=2, dcic =156g/,em?®TH>d, VI7IINHEDEHU - O &SRS 0.1777(16) nm T
5, [UOACeHsOHCO):l -1 A > 5 L REmIC 3OS FIVED K 2 EDEEH
MEt6 MEAMILTHD., 752 LBFEOERMIITY 0.246(2) nm TH 5 ¥, ZOLEWIT
FEEIZVTRTHD (HEISTHEINS), BHIZIEFRT 5. £k, HET S &KNKE

PEEL, BNFRBEOILEMIIED S 39, -

3. 3. 15 UOACH3:CO00):* 2H0 K™ 5 =I)L(VD) - 2 KF#

B 3 CoEYMOGHRERHE MO INTNS, 6D T 2 EEKEREICE
L., KEMATHEERBERICLTHS, MABKERKETILEELND 3,

(: B HARRICEL. ZEMBE Pnam THD. a=0.9622(7). b =1.4833(9). ¢

_7.__
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=0.6808(5) nm. Z=4. dal =2.899g/m3 THhd, VIIINEDOFEE U- O HEEIEMIT
0.175 nm TH 33, U7 REMEIC 3BOBEEEA 4 > & 1 DDOKFFMRENLL 7= 5 Hisk
BMTHd, BFEAF D 1D 2 BEMTFELT (U-0=0.245nm). fiD2D (U-0=
0.237 nm) RUKZF (U-0=0234 nm) 31 BEREMFELTEMLLTNS, EBDOKE
KK BEREETIRTFERNT NS 3,

3. 3. 16 [UOxACeHiNO2:2(H20)2] P70 ATHFVER(YZU-3HNEFTS
M5 (VD)

(B ] MEYSZIVVDKEKE 2LUBO-IF VB (PYUY D -3- VRV KA
WEREAL, o< DBRETHIELIZEDELSNS 30,

[t Bl ZHRRIEL. ZEBEPITHD. a=0.56454). b=0.7286(5). c=
0.9784(7) nm. Z=1. decac =2.554g/em3TH%, VIZINEDEEHU - O #HOHEMT
0.1782(4) nm TH 5 %9, FHEEIZ 2 DO F VEER (2 BEIF) & 200K TFHE
MUEAREEERTH S, —IF VBOBEEY T > OERIZ 0.2459 — 0.2486 nm. KD
BFEELY T ORI 02431 nm THS, BLOFTFREMLEZKEEY D CHOBEFHE L
DOEIDKFEREE T, HRICEI > TS 39,

3. 3. 17 [(U02:0:00P(CéHs)3}el(Cl002 ERATHFY « NX—FF T+ AFHFA(k
V72— T7F AT 4 FFHA BT 5 VD - @ERBIE
M B3] 33.2ERLAREEIZIERICUTH S 17, AL, U0NOs): « 6H20 % B E#E
WAL BEEEBETAETRREIR. AL 2a0ERY CEEATAEEEY 5 =)))
BRI D, BBRULEHEAFIVTINI-IICERL, KOo2MBKEHE5, N Tz =—
WI AT 4 2FFHA R (tppo) ZAFINTNIA—IVICERL. K0.5MBHEERL.
TS D5 YURICHYTIEZEZY I VIBRICINA S, KAKHET L EZOH2HADHE
RiEEN/ LN 37,

[t B/ =#RRBL. ZHBEEPITHD. a=1.0523(2). b=1.6242(3). c=
1.6978(3) nm. Z=1. decac =2.789 g/lem3 TH5., VI7NHEDEHY U - O LS EHIZ
0.1784(8) nm Td 3 37, FREMEIZ 3 2 FD tppo & 2 DDOEERIRETHENL L 7= 75 g Sk
DIV TZNEN, 2OD0EERFTREREINEBEEEZLEB T >
{(U02):202[0P(CeHs)sle}2t MBIBFEB A T LA A #EEL TWS . tppo DERET S D
FEBES 0.2352 — 0.2368 nm, BERE & T > DR 0.2285-0.2323 nm THD. 284G
LTWBEEERBOE#EZ 0.1426(15) nm TH 5 37,

3. 3. 18 [UO:«CzHsCO0)2] - [HCON(CH3)2l 7UOEF BT S (VD « I AFIVE
WALT7 I RE

[ ] F£9. [U02AC:HsCO0):] - 2H:0 Z2AKRT 3. ZDLEMIIE0% 7O A
CEBICZRIEY T (U0 BEML . BREBHHILARTZILEZE. 30 % oSO F D
BN BERETIZECEVESNS, TFN TN O—)L LR FETERSE L CTHEY
B &7, [UO02AC2H5CO0)2] + 2H20 % 330 K ICBD/P AFIVEINLT I RIZMA, 2
MBHREERT 5, BHNBRKREYZETH>T—a > THlL. BEZ2BE (101 torr) F
THRRIH®, POy TROBEEZES. TORET4L, SHRBITLERELERKNEBSN
% 38),
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#E B BMHTOMBEASBKMMHETIAFNRILT 2 RHBBET S 2 LAVRENT,
XS5 550 KAHET O A VBN L. 2B 5 212725 RABR AR MV,
928. 1669, 1527, 1420. 1575 e IZRMARINAIEN S, MEILBS NITRE - Thiah
M. mSZIVED U- O B, RABARYZ MVOTF—FIZEDERAIN S, 0.172 nm
ThH5 ¥,

3. 3. 19 [CioH1oN2l[U204(0OH)2(NO3)al - H:O 4,4-EEUI=9 L - D- p-EROF
V-ER[PZ RS R PFFVY S UBREVD] - 1KY

8 ] &Y o =)L(VD 6 K 0.5 mmol) & 4,4-EEY PIL(2.5 mmol) %, BRAVET
FNFNA=) 5ml ICERT D L EBROEEHMENESNS, ZOMEZKITENL.
BiRIE3 LBHPNELSNS 9,

[t B BEHERICEL. EZRBEELPoTHY. a= 1.8336(3). b = 0.5555(2), ¢ =
1.5433(3) nm. Z=2. der =291 glem3 TH5, [CroH10N:z]2* & [U204(0H)2(NO3)4]2 %
SO TWD, EROFVETEEINTVBIRAA T 2DDTIZIIVENZDHD.
FOEH U - O AT 0.1785(14) nm TH 5 39, FU I ZIINEOKREEICENETN 2
ODMEEA A LM 2 BEMLTHD., BREY T OXEERT 0.252(2) nm, 220U 5
SOVEEERE L TWIKBEOREEY S > OFISHERT 0.236(3) nm TH D, EHEL TW
HABEOERICEEY DI ADEML TNW5S 39,

3. 3. 20 TUO:S04+ H2S04 - 5H:0 HiEE™Y 5 =)W(VD) - 1 HiiE& 5 KF14

B B EAKRILY S Z)L(VDZ 6.6 mmol 51 0.05 M FiEEVAIR 100 ml 2, =R T
HET 2 EBHMNRE NS 0,

[ Bl HaE%RICEBL. ZREBE C2eTHD. a=1.5619(3). b=0.8242(2), c=
1.1008(2) nm. Z=4. deac =2.84glem? TH5, 400D 2 BENFKEIA> (2DDY
SoJVEIZEM L TWD) EARSFIEICEENZAFG#E#EBEDOY S IVEZPLELZ,
[UO02(S00)2(H:O) 2™ M S > TWD, TDRAF IHEE1T 4 ICK D ENIZREBINT,
WIR AR LTS, 25 OBIZEWIT, B L 2K T RUOKESKDKFE S OK
%tb:i%ﬂki oz L DEEINTVWS, —HBOKDTIE. HO* 1 F > ZHRL TS

s ISV EOFEE U - O #EERT0.1776(9) nm TH 2. I ZINEDOREED 3D
@%@4 FoOBEET T OEERIT 0.2360(11) nm. 7k®@$t 75 2 DR
0.2459(13) nm T®H 3 4,

3. 3. 21 UO0:LC0: xS =)LV

M ] 250 U0 GRXOTIZ U0 EREINTNBM, IATY I RTHAI) &R
k1 1 ROEE CO: (RSALTAR) 05 kg#, 1.5 1OTITAF v IBEHBITVWN. UOs
MELIHERL., BORIATAANMEELES, ER2EHAL 1 BERBT 5. IRZE
D5 BEL . 100 CTTHERT 5 4,

[ B/l ZOLEWIIKRROELY. Ratherfordine, & U THEL. £T T OMENH
REN., USTIVED U- O #5SIERET 0.193 nm, AFREEIZ 6 EORENEAML. W4 MHE
DO U- O ESIEMZ 0.252 nm. B0 2130243 nm TH B LBE N2, TOE, &
RENREY I IIVVDIC DWW THEROBERTNR I, RAREWEBNBORIRD
A% I ED U-0EEEMICHL TEA 5Nk, £DMEIE0.167(9) nm TH D 49,

_g_
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CORRBRILICRVERREINE 2, HAHRRICEL. ZMBE Pmmn THO, a =
0.4844(1). b=0.9205(2). c¢=0.4291(1) nm. dcac =5.72 glem3 TH 3 47,

3. 3. 22 UO0:ACz04 * 3H0 T aV®YS5=)L(VD - 3KFH

[ ] BOhWS aUBOSHAKE.80 COMEE™Y I = )L(VD1M MEERIKICMZ .
LIEs < HERIEBRZEBHNL ., REK, 7IIa—). T—FIOIEICEEET 9,

[t H{] HAERIIEL. ZERBE P2/CTHD. a = 0.5623(5). b =1.7065(2). ¢
=0.9451(3) nm. Z =4, d cac =3.05 glem? TH 3 49, FBEIZ 2 B TEL T oy
FBEIR 2 DEEALL . KT 1 DEMUEFRME TH D, L aTBOBELEY S > OF
A GEERENL 0.2485 nm. KOBEE LY S OBEEERIZ 0244 nm. VIS EDOU-0
FERERENS 0.163(4) nm. EMEINTVD ON. TS5V ED U - O FEEHITIREIC/HAI W,
XBHABTARY PORIE— (XPS) ICXBMFERETIE. 75 2IVED U- 0 FHiERE
ELT. 0174 nm BNWEINTNS 9,

3. 3. 23 UO:0H): #E/AKEILTS=IL(VD

[ ] 0.025M OREEY 7 Z)L(VDIEIKE 100 CIZMEAL, 0.1 M B D 2 KEK %
MmA5 & MARRITBT KBTS ZIVD 1 AENESNS, ZDEEZELET 100 C
T IRRIMEAT 5 & BMBKENTOSNS ©, pRISKEIL, B 5 > (UOs-2H20) .
WEROERFKEREA— N7 L—TIZARN. 270 25 330 CIZIEAT B KEETERT
LT EMTEZ M,

[t B\l KBt S ZIWVDICETAMEIREREICE L, HNXEIZIZ UOs» nH0
HTHLONTWAEHDONE N 90, LML, TOS5DILEWITIIRADREDMDT—4
Mo, UIZINBENGFEET DI ENHSMIRSTED 9, KBy S BOERSE
ERWBRETH S,

BIEAEIS, DARERICEL. ZRIEEI Cmea £7713 Cos TH V. 2=0.4242(1), b=
1.0302(1). ¢=0.6868(1) nm. Z=4, dec =6.73glem?® TdH3 850, 75 )LEDHE
DI 6 THDKBEENRN L, SHROERS —ME2ERLTNE®, 95 )LEDOU-0
PEE 0.1713) nm (MMBRZOIETIE, [ IWICHEFEIICK 22573 50, [0.179(5)
nm]). KERDEFERE YT > OEHYEMIT 42 0.246(2) nm[0.250(4) nm]. 2
0.251(3) nm[0.251(7) nm] TH % 49, N HBOER > — MIKEHASTEEZNTHY.,
B3 0.276(8) nm. AEIL 178(9) ° TH S 50,

BRI KEIIIEBICARERHTHY, ANFAITHRIWIZBIEIZED 9, 3
WIEH 5 CLATICHRAIT BT TP < D 8, £HRKRERBEICEHTS L5217 9,
A EKIBIZWTNOFEBRAENICEILT S, RIEAEIX. MAHRRICEL. 2=/
BT Pbca TH D .a=0.56438(1).b=0.62867(1). ¢=0.99372(2) nm. Z=4, dca =5.73
glem3 TH 5 950, T IHEOEADIZA4-MOKBENEMN L, 6EMEETHD. KE
HORBMFRIETNEN 2 DON\EFKICHEREINTNS, 260 CE TIRIEEICR AW/ EY
RERTN, VI VEHATWAREROEZDOAICFEINIAENRERTHS 9, 7
FZIVED U - O FE##IL 0.181(2) nm  (0.169(3) nm). /KEEEDEEFE L™ S > DO FER
1 2 fE7%% 0.227(2) nm (0.240(5) nm). 2 &A% 0.232(2) nm (0.227(5) nm) T&H 5 49, J\
HAEOBRIIKBEOERE. KFERVT I ZINEOBENORLKEZEETHEINTBD,
FEBEIT 0.280(6) nm. fAEI 165(6) ° TH S %0,
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728, EAKEILY Z Z)WVDIZIE, B BMESINTNANERIZERRT 5 (ActaCryst.,
B28, 3469 (1972) KUk 9 HE BRI NN,

4. XTYZULMELEY

RV NSERELT “AEDHMNE” 25250, BERHIFRIBITETHS
52, FTiabhH, +3, +4, +5, 46, +7 D 5 DDOELKENRNZDLEEIZHFEL. LOAH+5 D
2= MIKBEE TIE. NpOtrEWS BERBERDDIZVWEBR+1 OPFFV A
F 2 BERT D, £/-. NpO22 DA HELTEETS +6 ORI LDLEY
IE. BEAERTHRTI O +6 M{bEMERBTH D, 3.3 TRXRZALEMERIENRZED
FEGATEBZEENE N, 5 DDOBLKER T, ERKAFOT > F—KRy 7 AZEHKT
BEDEZVPOITRZTHIE, BHEOTO—T Ry 7 AROERTHROED TENTE, K
EHOLAMERBAETH D, T2 TR, ETILEMEROHUREWE & 72 5 IR
FEERRE, 27V I L RO 6t EMEFROIZ. 5DOETOREFMIREDCILESY
BRIEERNTT B,

4. 1 ZBEX VUM SORTV DL S RU6 kS kRN

1.61 g @ NpO: (AiER® NpO213#) 3.7x 107 Bq(1 mCi) BMO7 > FIVADTHD., £
OERICHYTZ) 2§ 25 ml DBEME CTAMRT 72012, E—h—ICRIIZKE, &+
BRSNS HEMMAT S, BoNREEIIEALEETS2ETMARBREL. KRE
(wet salts) ZRFEKICHBRL., HI AR S ZAAHET S, ZO0CEEORTY Y
L6 MEwE. 25 mlICHFRLZBEXR TV UL BEIZ024M TH S,

10 ml D LR TV L 6 MilrBIAKZE R /K TH20mlICHRL .70 TETMEL.
2 M D NaNO:IEHKHK 1 ml ZMA R TV =0 L% 6 flins 5 MISEITT 5, DWT., BY
CEZTKET CEZTVRCEEICAEDESIIMA, EARN O EKEORX TV T LS
kB L 2B S35, £RUZIEEEL 20 2 EEEZRBET TREAIL. KTHRERE,
FAREEE(0.3 - 0.5 M) TTHEICERT 5. HonzZiEhEoxr 7Y 20 LA 5 ErEkiE. &
BZ10mlicT 232V U AREIZN0.24M TH 5,

4. 2 3DRXTY=ULMEEY

SMEEFR TV I LMEDED 5 DDOBRILIRED 5 b, HE—22 57 TARLE 127 TR 4R
Thb, K- T. FEKEI> O LV O-TRy 7 AZANSN, ERZET S
TRZEES LTRIVBENSH D, X T VUL MMOILEMITEL T, BEADLSEGRIN
FBEIEE T DI, 22T NON. Krot B2 5 OREBICE IS GHRATRETSH A 5LE
M LIciElRT 5.

4. 2. 1 Np(OOCH)s FEX7YV=—vA(ID

B ] oYLV Z2RELRRRITUE GE2R) L, i
Vo LEEFT S, MNEEFSEKO/O0—T Ry 7 ART, KIU V5 L00ELRTY
ZOLAREKYEEICERL. K0.02M OFRBAAKET S, AROHEK T I HLEMZ
BiET5E., BROBIERAIIENLT S, BRI, KEEOHENESNS, TIIIVH
LML, EAKFEETHRSEE. 7T R[RP TEIREZET S 59,
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MOBEE LT, £0.06 MO Np(VEZIE Np(VDD 0.5 -1 M HEEEBRK (¥ 10ml) %
TINIT L EFZBRZRT T, KEHY—-RETETLT S, DT, ZTOBRKICEFD 4 M
HCOONH: Z /A %, 10-20 AR UL EZRRL THS, BERBEL. KTHRE%RY
NI ELRRIBREIRP TEHRTIHEICED, BRUETHASD EOEBRND B 59, &
512, ZIVIT L EFEZEREKZRP T, £0.06 M D Np(VE-I1E Np(VDD 0.5 - 1 M B H#
B (W10mlD) %, T INHLEZZEDEATLIZOP->< D EFEL. 2M HCOONH,
EANZT AR PSS, AUERKRITEE EFERICUET B HEICE D, BRL0JRE
THAIEDHFERODH D 50, ZNODOHEDIZOIN, BRANSERTAHIZITEL T35,

E:2avBRTYV U LIV)H 5 WIZBRIERTY 20 AOIV)Z, 500 CTHELR
FERISIED EMEEER Y 2T LAAVRERT B, ZOEE T, WL 7Y =7 A(OIV)
WBRLZICAHEST D, XY 7 7F=RD{L%) p.237 BH)

# ®] Np(OOCH)sid U(OOCH)s LFRIZIT., GA(OOCH)s &F UEmEARRIZET
%5, UOOCH):s LRIUL, AARTEREABEEL TS, BTFEKILa=1.0614,c=
0.4103 nm TH 3., BEINEFIRIETE— AL MIFET4HOMEREEIZIT—-HTS
2.69 BM.T&H 5 59,

4. 2. 2 Np2ASO4)s - 8Hz0 KT Np(SO4)s - 56H2:0 il 7Y =7 AMID AT
[(THEtE DB WL 50 SMOMEEEIZY 5 3MEROMDIMD T > ¥ = RizDW
THSNhTWS, IS5 DeEWERRIE. Np(IV), Np(V) £ 7213 Np(VD D FiEE £ 72 138 %

FRVATRDOKEB T Y — R ER W BRILFHEIL THZ Np(ID BEFP TOAREETH 5.
Np2(SO4)3 » 8H20 13, TN AL ERIIBRZEIFER T, K 0.5M ORBRBKREZ D> < DERE
IEEINIY ) —IIVEMABIEIZEVEDZENHKDIITTH S,

Np2(SO4)s « 5H20 13, £, X7V U LBE 0.1-02M @ Np(ID) D& NEEAKRIZHE
WEZEMAB I EICEDBONETHAD.

[PHRINDMEESE] 0 ZNSOLLEMOBEITDNTIE, FIZIE Pra(S04)s - 8H20
Nd2(S04)s * 5H:0 D& I8, 3MiDT ¥ = ROFMIETHILEYOBETHTET—4 %
HIiZUT, PRIFIETH A D,

4. 2. 3 KsNp(SOss £7213 KsNp(SOs)s+ H:O HU DT L - 2TV AMIDHEE
-}

(FIEEME DR WREE] 0 HU D AERXRTY T LAADOMESEER (KsNp(SOs): F7-13
KsNp(SO4)s+ H20) D& RREIIICHR, Izvestia AN USSR, Seria Khim., No.1, 2586-7 (1967).
Chem. Comm., 960 (1968) K& TX J. Chem. Soc., Dalton Trans., 964 (1972) =& 3%
EICXDRETH A D,

Thbd, PINITLELRRBBRIATT. £0.05 MO NpWMELIENp(VDD 05-1M
BWERMBK W 10mD %, BT INHLEZHEDLIILIZD-><DEEL. 0.5M B
BAHETIC KoSOs Z2BMIBABEREANEZT7 I ZADTHE FEE S, £URILREZRTE
BL., AKTHEEFETNI D EFERERZRTTEERT S,

[FHEINAHES] 0 LERUIEEINTVET S 3MO/LEMERREFHEX
NBHDOT, LAERXOERVBBENTHA5,

4. 2. 4 (NHJNp(SO4z2+:4H:0 7 EZDU L « 27V AMIDHEEE
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(FIgEE OB/ W BEE] 0 ZD{bEWid. J. Chem. Soc., Dalton Trans., 964 (1972) IZFC#K
INTWVS (NHYUSO):2 « 4H:0 ERIUBFETERAIRETH A D,

[(FHENZHHES] 0 BECEITIBRET. Ve EiFABEETFRINZDT,
Inorg. Chim. Acta, 43, 101(1980) M55 5 Z EMHRBTHA D,

4. 3 4ffioxr TV LAY

ABED 2TV 2 LBIRIE. BOEET TR @WELIRE (5M&R U6 1l M5 DihE
{EARBIZEBBTICEOEDLZENTES 0, (7F : XHK 55 BKOFTFICI ATY > b
Z2VWDT, AN EFBEESHUOLENDHS,)

4. 3. 1 (Ci1oHi1oN2INp(NO3)el * 2H:0 HHEERX TV LOV)TE U P 2 2 KfnY

(B 3] 4R TY 2V AORREMBRER (10M L) I, /MNEFD2,2-YEDY Y
CEMZ, BRTOSK DBRKERRIBLIEITEVBLIENTES S,

[t B ZMIBEE Pna2, THO. a=1.5620(2). b=1.0190(1), c=1.4799(2) nm. Z
=4, deae =2.28 glem3 TH5D 59, [Np(NOs)el2T&A F > &, (CroH1oN)H A A > RO
BN SHEREINT NS, [NpNO)e2E1 A 3. F VT LB DIC 2 EENL T OIHEE
A N6 BENI L 20 ETHD, F—REEEA( 4 > OBEROENE6 DDILY Y

(0.213(1)M 5 0.216(1) nm) & 24 DEWI v (0.268(2)H 5 0.285(1) nm) M5 k> T
W3, 27V A EERO SRS ERET 0.2505(7) nm TH % %9,

4. 3. 2 Np(C2042°6H:0 > avBXTVZUL - 6KHY

8 B 6@LSAMORTYIAD]L ~4 MBEEREKIZ. 6 MEUNSHDOEBERIZ
B 7 AaNE CETHEZ 4MICHER, > aUBEMAS Z EICXVEREBOHENRES
r A UR

[t B ZRIBE C2/m THD. a=0.9028(6). b=0.8952(6). c¢=0.7867(5) nm. Z
=2, deae =2.72g/em3 TH 5 59, X /YU LA DEZEEITIDUEBALLFEHETH D,
Np- O FE#fIZ 4 DA% 0.239 nm. D 4 DA10.251 nm TH S 58, ZDILEYDOEHEIIE
<, RV ULAETENCHBTIRICHERAINS, £z, ERERETORXTY T
LDOERPEREE L THRAVWL NS 59,

4. 3. 3 Np(SOy:*4H:0 XY LAQV) -« 4KFY)

B B3] BEXTYoUAMVRAMR Y U LAORBERREERRETHZEICENE
BIEMTES ), BEREZEL-OIZIIKBEEEZRANDIHLEND S, T78H5, Cs2NpCls
EETERL.LEREZHELC. XY ULEBE0.2M O 35 M HMBEKEZERT S,
CDREEHSAT > TICEH AL, 160 CTTHEREMAT S Z LICk D KELSBEESEN
BoN? 0, (CeaNpCLIZXKDELIIZLTRRAETHD, 4RV U LD 6 M Hlk
WkZRAEL, CORKICEILES Y LAEZEETHRMNT 2 EBHY. CsaNpCle. 2WLEKT
% 6D, )

(4 B|] ZeRIBET Pna2; THY. a=1.4597(4). b=0.5663(2). c¢=1.1036(2) nm. Z
=92 del =3.649 glem3 TH 53 60, 2 /YU ARDOELEAEIE. 4 DOWEA A0
50&1DOBEEADDKDSFOADOBENS TETNANEEKYE ) T LHE
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(tetragonal antiprism) TdH 5. il F > OEHR L 2 7Y =7 ADOFFERET 0.2308 nm.
KOBFEEXTY 2T ADOFIGHEREZ 0.236 nm TH 5 60,

4. 3. 4 NawNp2ASO4s* 4H:0 FRUTA - X7V AIV)HRERER

[ 3] 31mg GRXIZIE31g ERRENTWB) @ Np(SO4): + 4H20 % 3.5 M ke 0.2
ml £7K 0.6 ml DIRBFKICE MBLULBNSEMRT S, ZOBIKIZ, 0.8M OB KU
LEHO02ml ZMA, BRTHRET 2. HARIC, RRTREDOKELZBEENE SN 62,

[t H|] Z=RBE Phen THD., a=2.7259(5). b=0.6897(1). ¢=1.7721(4) nm. Z
=4, deac =3.27glem3 TH D 2, #FHEHEHEIL, [Np2ASO»s(H20)2nlon 1 A 2% (010)
HIZH> T, ThUTLAL A EREEKERAT2EIZFIATVS, XRTYULEADDS
EEIL. 6 EOMEETA > & LEOKS FNSDOBEIRMNTH S, D6 2EOMWHE1 4>
BRIV LT 2 BEML. R0 41 BEMTELUTEML TS, 2 BRI L -5
BAFOBBEXRTY 2 LAOEEH#IL 0.2449 nm. 1 BENM LIZHREAC A > OBEE
2TV AOFEEEREL 0.2267 5 0.2436 nm OICHHLTHD ., KOBEERERTY
ZU LDFEEEZ 0.2469 nm TH B 62,

4. 3. 5 Np(CsH702s TEIFFX (FEFINTEIFF) XTVZTAAV)

B9 %] Cs2NpCls (4. 3. 3 6) % 0.1 M HCIIAKICHEMEL., 0.1 MOXTY
ZULIV)OBEEEB D, YBEOTEFIV T2 (Hacae) Z2EUTFIVT7IVI—)VEK
& Hacac TRPHEFIO 1 M FETF MU UL BRINDKBEAA L EHEIRED) 2
ERBHRICMZ 2L, BROLBREET S, TOUNBREKBEEEROR YL DHH
U ROEHEZFEROKT 2 EIESRE. BETHEABETIETRETRZZLICLDES
Nz e, (AEROFEIZED, DRV AINAY 2 (Hdbm). X217 k> (Hbac).
RVAIVRU )V FO7E > (Hbtfa) KT /A MU 7)) A07+ b2 (Htta) @
B= N B ESRT DI ENTRETH S 69,)

[ H] ZOSEICE AL BRNEFLET DY, BRTRELHEHI BETHD o),
BREIFFFFZX (FEFNTEIFDN) XV TLAMV)OMEBIEMRZRICEL., %
BRI C22CTHD. a=02.2055. b=0.8380. c=1.4416nm. Z=4., dcac =1.76 g/cm?
TH5 0, XTYZTLADIZEZADDOTEFINT N2 ERAMF&ELUTEAML, 8
BOBRICHENT WS, Np-O EE#IX 0.2300 - 20.2356 nm & 0.2286 - 0.2275 nm @ —#f
GHEL TS 6, ZTOMD B— U b U8EDT — % #RRIZRT 6,

sk #E En T Z2#i# | atom) | b(mm) | c(nm) Z Deale.(g/cm®
Np(dbm)s; | Rhombic Peccn 1.0311 | 2.0113 | 2.3538 4 1.54
Np(tta)s | Rhombic | Pea2; | 2.0532 | 1.0611 | 1.7605 4 1.95
Np(bac)s | Tetragonal - 1.6475 | 1.2605 | 1.2605 4 1.72
Np(btfa)s | Tetragonal | I4:/a 1.778 1.2621 | 1.2621 4 1.84

4. 3. 6 Np(CeHs)s ZRUSNp(CeHs)sCl T rSFA(n— a2y ZIo V)%
VZOLAIVEKZOO M) A(n—-2 70X TN R TV = AIV)

B B 2Toir7aXHPIAMEMORDFENZITNICHFEKO S/ O—T R
w7 AHTITD. Np(CeHs)s 1. BEHED NpCly E@E|A 7OXR AT ZIVAY T A
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(KCp) Z MV IZIEML 30565 HRBRHB T 2L, TOEKEL THHT 2, BEiEzE
WU MV THH L THRSBRBERT 20, 200 ~ 220 C, $14x 105 mmHg THEX
BTHETIZEIIEDESNS ),

Np(CeHs)sCl1d, EIHTIL : 3O NpCLki&E KCp 25 b5k R 75> (THF) Bk,
5. 1 6 RMBRBL TRISZESETIE, BREZEE T TAROBE. 180 5 200C. 4
x 10 mmHg TREIHTHEUTHILIZLDBELNS ),

#E H hSOEEMIZEIFTERICFRLETHS. UCH::CliZid. 75> &h
DI CpROPOMENIZ 120 EOAEZELTIDICEB L UCH:):s 1A BEENT
AY) 66)°

Np(CeHs)s D AZR/NT Y AR RV O BEMAES 7 MEIT 7.2 mm/s(NpAL H¥E) TH D, U
BT OREESTND, ZORMEAERS 7 MEIZ NpO2 iZHX, 6s BRI —ILRENTW
HZEBRLTED, ORI TIUNE Np NEFRHRIVAATNWSZ &, TDB
HHREEHNRNT EERL TS, —H. Np(CeHs)sCl DA ZNT T ARY kLIdE#E
70— RFKBARY MIVERL, BEAES 7 MEIZ 14 £ 10 mm/sNpAL HHE)TH S
65)

2.5MM5 25100 K DIREFRE T, BALEROAEZITo 2. Np(CeHs)ald, Tuk D{EVH
Ptk 2R U 7208 3 it I3 RFE L Tz, —4. Np(CeHs)sCl DI FRIEIZ{E L 69,

4. 3. 7 Np(CsHs): PARAEZ7O0FAZFFESIT)VR TV LIV)

B B BOHEWET7IVICEEHKOZO—TRy 7 AR TH- 7, REFOBEEIIB
HALTHhSERTS, 7042745 85T % THF BIHKH-20 7 5-40 CTHU DI A
SEICX DB L%, LZERED NpCLZED THF BIKZEMA 5. RET1 6 B
BLTRIGZESETSIE, BMAALRKEMA D ELBEEET S, BME ML THHLT
M5, MVIUEEETTHRENETIETRELER T LICLnBE 5N S 6,

[ HB] Np(CsHa)2ldK, RUENWT I A VRRICH URETH DM, BLEEITHDOM
WRIELU TRBIEMICED S, XY, MLT ., WERFZE, 7008V ABICERTS

(IRRREEIH 103 M) 67,

AZANDT T AR MVIEHS KR OB R EE N, TOREES 7 MR 25.0+£0.5
mm/s (NpO: H¥) THU. 40 K AL TIZEREKDPBNEFIES BDRAIERETDH S,
BHTREREMANDRMEEKL 7 FOEGIE, VA RRSRX TV ANOREITHNE
FOEREGNHDZE.TROE 6sBTFNLDES I —IVRINTNB I EERLTNS 67,

4.2 ~ 45 K IZBIT AL BRE DRI, F2U— - T4 LHNZREW., fer=1.81 BM.
TH3 67,

4. 3. 8 Np(CpsR MUREZORIFZIZ)INTIVEINZRTY = LAV)

[# ] Np(Cp)stn-CiHo)ZHIZRT . 4.3.6 IZ77 L 7= Np(CeHs)sCl Z2 TF )L T—F )i
BEL, "\ FYHIBERLEZENOTFINIFIL (LiCHe) %-78 CTTHMA. FiBIZ
ETHETERTS, IT-FNERBETRELZ®, BoEHEZ NVI U IZBEREL. FE
DEEMNL. MIVIZOZRFERETHZEICLDESNS 0, ZOMDILEWBEERICL
THLIENTES 69,

(t H] AZANTDTARY BMIVOBHERZRRITRT 69,
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N o Bk T b eqQ/4 go tHest
fLemes mm/s NpAlg #% mm/s mm/s
Np(MeCp)4 7.1+0.7 12.9+0.8 -

Np(MeCp)sBH.4 14.5+4.0 -

Np(Cp)s(n-CsHo) 2.7+0.7 - 58+2
Np(Cp)3(CeH4C:2Hs) 42+2.8 - 55+4
Np(MeCp)3(0-i-CsH7) 9.3+0.7 50+ 10 57.2+2.0
Np(Cp)s(0-i-C3H1) 8.6+2.0 - 54+5
Np(Cp)s(OCH(CF3)2) 7.9%+2.0 - 57+4
Np(Cp)3(0-t-CsHo) 8.6+3.0 . 52+4

Np(MeCp)sBHs & Np(Cp)sCl D BH:AT 7 MEIZH 14 mm/s TH D . Np(Cp)s(n-CsHo)
& Np(Cp)s(CeHaCoHs) DEIZE 2.7 & 4.2 mm/s TH Y., TOERBIEEIZKEN, JDEIT
n-CsHo & CeH4CoHs DIEFITHNWEBFHRSMEIC LD, TRHE n-CiHo BRI EFHSIH
WCEBRMEAET T NOBLRIR. SHR TV UL EAMER TV IO LOREERS T ROE
D1/4WHYTD, ZOZ LR FHROBEEET 27U 7 ALY S HEAR]
fETH D, I72bb. UCps 14D U - Cp fEREIX 0.272 - 0.274 nm THB3A, UCps D
Zhi30.281 nm TH 2. HHEOHEMOB NI CpREIDKEZRRREITERTZHDTH 5,
U72585 T.NpCps D Np - Cp BB FE <. T D4R NpCpsR [T HFHEEHENFTED.
6s BT DEBIRNBAHTL/-DTH S 9,

4. 4 S5MHOFRTV=ILEEY

SR Y LADEDES 5 DOBELIREE (43, +4, 45, 46 KT +7) DSBT, &
HEREBRETH S, Lib, +5 DR TV AMIKEKRPTIE. NpOr EWIERER
BEREDDEVWIEERN +1 OPFAF VA EBRT D, Ko T, RinEIRZLL, 207
DM DIFEFMIREED 1 A BT 5 LAE MK T DAFEHNI Do To. BESRAENE
DLV IMEDA T THDEND FN, BHEEREDOLE - Uy IR ELZMEERD
WREMDI B B 72, TOHEICET 2RI IMITONTE. FITREFOT I VB
LLOMBRIBSIN, TR T 4 VB (NEP-1,245—T b T hIHFB)
RAYF 4 V8 ROV AFIHINRFUE) FOEEMEZRHWEHENS, BHEOM#
REREN. LEWhOR Y IIVEBICHEERZETO2RREREBENRWESINE
60710, [RAA42—BAF S LEFEINEZOBSL. BREPFTRESASRANES
N, ELSHEISNTEEN, BEOSMEEMIIDONTS ZNICET 2MENMES N
7o TNHORBMIZDONTIIMOHE 2IFHELEEDAEDOTIZTIIERBL,. SMMLE
YOERIEENEHOBEZSEPROCLZHEIIONWTERT %,

4, 4. 1 Nas(NpO2):2C12012 * 8H20 EAEFFIREAFHINRFIY v

DETIYZUAN) 2FRUTL)- 8K (FRUTL-XTYZDL
WMAUT 1 v 7 BEHE)
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B B HEERLEXY I AVIKELHZE, XoEIAFHIIIVRFIIVE
(AT 4 w7 E) KBKRICHERT S, KB MU I LATpH % 6.5 ICABER. REDHE
ENENDE T, BREHNICEREEIED 07,

[ B ZeREEI C2eTHD, a=1253(1). b=1.158(2). c=1.781(2) nm. Z=4,
dele =2.96g/em®THD 0, BTHRIZFTVINED2BEICES. BAA—B1A
SHEER) DNEETS. 2 EAKD Np - Np X 0.34824(8) nm TH V., 2 EAITIZ4
DDAYF 4w ZBUH L ROBEMLLTNWS, FRUTALA L EHERKIZKD., RO
EHNNEE-TND, XY LAVDEHEEITS HR#E THS. % 7Y =)D Np-O
PEEEIL. oD% 7Y SV EARM L TWARIA 0.191(1) nm TH Y., B L THWIENERE
TOEEET 0.185(1) nm £V LEN ™, ZHUIEMED T4 —B1 4 AR
— BT RDLNBHEMTHD 2, 4DDAYT 4w 7B FERAD Np - O i
0.2360 nm ~ 0.2425nm THH. F 7‘/,»%@@?&0) Np - O FE##13 0.2479 nm &
FBETIE—BELR>TWVS 0,

DB D A ZINT T AR RVRIERERIZ, BT F2-19.2(5) mm/s (NpAl:
H¥E), AEIREN 5490(10) kOe. e2qQ H3+97(2) mm/s TH 5 9,

4. 4. 2 [(NpO2:(CeHsC200Hz0) FhSF7 I FTH Vw7 PAFYRTYZU(V)

(8 3% 1] 0.5 mmol DKEEL R 7Y 2LV & REE % 7Y =)V (VTEHE AW TR,
4ml OEDAKCITABSE, 05M 77 )VEDT & b EHK 0.6 ml 2N A KE(LY) 215/
T5, WEENS T ABELEICAN. BEKE L TH2RHMEAT 2 &, SHRERD
Bohsd B,

[ # 2] ¥024M X7V A 5EREK 3.5 ml 2 0.2 M O(NHe)2(00C)2CeH4 I
#30ml EBAL.H9 CTH2ml FTHERESBHET S & $HREENRTSND 3.7,

WTHNORETS., WWEEEHIL. ¥3mlOKT2EWEEL. BELT 5,

% B 2H5RFR. EEBEL Pben TH D, a=1.5937(3). b=2.6922(5). c¢=0.8020(2)
nm. Z=8. V=3.441(1) nm3. d caic = 2.988 glcm3 TH 3 ™, [(NpO2)2(CeHsC204)(H20)s]n
MSRBIRTYZINENBENWIC 2KRTHICEM L H-o = (T T > —B1 4 AR
IR TIE TBA A B A e EbRENS) BA. QODEICFETICHATY
%, 3 7Y LAEFORYOLEEKICII2BEAONWTNOHETRMTH DN, HRF
BIZIRFAZIDTMCELZ> TVWSE W, ZOLEMI3 4.5 K TREEBRT D ™,

4. 4. 3 [NpOCH:20HCO2(H:0)] 774 ZUaUuwvy TFFIRTV T L(V)

(M 5] B8R 7Y SOV S Hi- I S 872 0.5 mmol DKEE(LRTY =)l
WMZEBL . X TV ARICH U TOCBERO /) O—)VEEE ST/KEBREK ml 210 A
BLKBR{LYZERT 5. TOBRKERABOMKIENET S E T, FBRKE ETERR IR
K%T% 76,77),,

[t ] #SHEEIXEM# Pna2i THY. a=1. 3442(5). b=0.8749(3). c¢=0.5707(2)
nm. Z=4. dew=358glem3THd. XTYVINEBEWIIHA A —BIAHEL
TSR D—RITCEEEHR L, 220X TV IINVRIZT U a—)VEN 3 BEMNTFELT
B L. ZOREBATVNS XY ARTFRADOZEEL S HFm#ERTDH S ", 3Np
RANT T AR MVCIIREENBESNRED S NEH, BHEET T MI—19.02) mm/s
(NpAl £%), B THHIT e2qQ = 96.0(8) mm/s TH 5 ",
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4. 4. 4 (NH9INpO2OOCH)2 PAFVERNEFIRIVYIAN) - TIESIA

B %] 0. 24M X7V Z)UVIEHK 3.5ml 2 1 ml £ THEMEL. ¥ 10 M NH.,OOCH
+ 1M CHOOH DBF## 3 ml ZMA 5., RKZEAHE. R THIRERETS. 20O
WIRBDIERVERT 5, BEBBL. K10 CIHHALEDBOKTESEER, % R
$ %, (NH9)[NpOAOOCH) DIAMREIZAZNDT, BB HOKDBEERMERRICESET
HLENH B9,

[t H|] &EHEEI3ZEME Imm2THD ., a=1.0944(2). b=0.7232(1). c=0.4401(1)
nm. Z =2, d cale = 3.59 g/lem3 TH 5. (NH)[NpO00OCH) ] DM ITIE. /Y =)L &
MREEIC 6 DOEEFR EH L /2 [NpO2(OOCH) DA+~ EEENESEN TS, =0
RIS T Y IV EE 2 B TOFBEICIVEBT I LICLOBRENTVS, X
TYZULDORMEIBTHD., 6 FlENTHS. X7V ILED Np - O HEEEI
0.1826(5) nm TH D . X TV U AEED OBEE E OV SER 0.257 nm TH S 1,

4. 4. 5 [NpOAOOCH)H:0] 77 ATNEFIIAFIYRXTSY=ZIAN)

[% 5] NpO:0OCH - H20 I3B#I/KEE (120~140 C) TERINE 0, = 2 Titk
DERL BN, KRETOERIEERT. 4M NH«OOCH /A% 0.4 ml & 2M CHOOH #& ik
0.3ml Z. FHAITHER L ZIZITHEDORK 0.12 M OEE % 7Y V(BT 5 ml 12z, B
BRZEZGR L TR 3IRMMATS. RRCLVBROBKARIIN I mIBEEAD. A
WS D R L - EREERICEAE, MERE L. K THEH%, BL55H TEET 5 8,

(# H] SEBEIIZERHE Pea2i THY, a=1.41232). b=0.5596(1). c=0.5766(1)
nm, Z=4, dclc=4.84g/em? TH5, [NpO(OOCH)H0]D#E 1213, NpOz* DA
AL —BI A AEENSIRD 2 KukE (CFEM) AEREhTws, a0 NpO2* 1 %
CR2DODBED G5 NpOet M4 & 2 BEMFELTERIMLTVNS, & TORT Y
LR TRRRP TEMOMBEE EDTNS, XTI AORMEKIZ 7 TH . BACLHEE
B35 HmgERITH S 80,

4. 4. 6 [(NpO22(CsHz:04)(H20)e] TSV 7 A0 I OAFIR TV AN)

B ] 0.5 mmol DKELF T Y ZIN(V)EREEER 7Y ZIV(V)ERKZ AW THERL .
ZiRTOCHAROYOCBEZ2EDVBOKBKICTABIES. LIF6<BETSE, KK
EEDF SN D 8289,

[ B’ HSBEITZRMEE P2/ THD, a=0.8840(1). b=1.5535(2). c=0.9069(2)
nm, Z=4, dec=4.16g/lem3 TH 5. [(NpO22ACsH204)(H20)a]H1iT1Z, NpO:2*iz &k Bk
F2—B 1A HREENSRILEBOIEREN TS, ZOSWOHEIZIE 1 BRI & 2
JEERCALD NpO:2" 14 > AFEL. HE#BEIIODEM TH D, XYY AR OEEER
MBIZRTT7THHIN. ROVEBEN L DORXR TV I ACEM L TWE YA hE2D0D%
TYZOLRZEMLTWSYA "Y1 : 1 QEATEETS 82, LMAL. 2020081
FOBE EOBWIAZINT T HHTRIITEBIFEAZ Bizo Ttz 89, '

4. 4. 7 [NHs«NpO2C3H:204] 7 > EZIAROZ Y 7 DFF YR TV AN)

B 3] 024 MORTY = ANVEBIAK 2.5 ml 2K ZATHSmIIZHERL.70 C
ETHEARLEE., 0.5M (NHy)2C3H04 189 2 ml 21X 5, 4R LZIREBDORMN WL %
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BESEDD, W2KHEBRTHET S, T0%. ILRERBERBL . ZPEKTHREE,
ZERR THIRT B 8,

[f£ %] NH:NpO:C:H20s D#iEIL, 3o Tz, LML, BFRINARY RILD
TS ALEMPORTORTY U LARTIZ6 HilishEEEZ L TS I ERBET
HD. Rr TV LD Den BLALIZERM R TDH 0. NpOar D ERIPUN > RidBRNzWn, - T,
ZOEMOBERIZ. BT —BA A R EVREETEINENMIBTRIARY MLk
THHERTE TV 8,

4. 4. 8 [NpO2:CHsCO2(Hz0)] 77AT7 2 bFIIFFVURTY=ILNV)

[ 8] F2ITER LU 7ZKEEE R 7Y ZIV(VDOILERZE L. 0.1-05M OBEICES
EOFWHEBTAMRT S, {HTYCEZTKTpHZ 4-5ICHEL., NBRIOEAEEF Y
DAEMASE, BREDOKEFRNE SN S 8687,

(# B ZoAMOBEIZHS MRS TWARWL, LML, 7R ULV EBREIC
AR O#R (INpO2ACH3CO2(H20)] « (C2HsN)) DEKEEMBTNzaNnNTHD, 7
VIULEDOESHEAREEICIE S HisER EEROBE SRHMEENES TN TS 89,
[INpO2(CH3COHOIDAANT 7 5 HIZE>TH 2 DDRLZ-#E (U1 b)) WNEE
THRIENHERINTHED, —HIIBERTEMDD —HIIBESRITH S &,

4. 4. 9 [NpOxOOCCeHs)(H:0)d]l T I 7 AR A v I OFFI)RT VI AN)
[ ] HTERLZKEBIERTY VOB ZEH L., 0.1-0.3M OB S
EOFMETAMT S, 7 EZT7KTpHZ4-5IZHEL. NAFOBERKELEERT
CEZULEMAD E, BRIKBOEENG SN D 8789,
[t B] COEMOBED D> TRV, AZANTTHHICED 20081 F23dH
D, —H3BETEMNDLD —HIZERZSEMTHDIENSN- TS 80, ETRINAX
7 MIVOFER, (LEMPIIBIT > — B A EEVRFEETHIENHSNTH S 89,

4. 4. 10 (NHa3s[(NpO23s(C2093(H20)s]l PAFVAIF T oA NI AFHST N TY
ZIVV) - T EZU L

M ] % 0.24 M NpO2NOs 8K 4 ml 2K T8mlIZHFRL, 0.26M > 27T > &
ZULBRAMI EZMAS. TOBRKREBRTEHEL. o< DEAEFEIES, F4mlFT
BEL BT, REOBENETS. BRE2EEEAL. KTREERE®, 2KR0K TEE
—;-%, 90)o .

[ B] #REEIIEME P6ym THD, a=1.1382(2), ¢=1.1734(2) nm. Z=6. d
cale =3.202 g/em3 TH 5. FEEPIZIZ. 3 DOXR TV ZIVENBEWT 1 EEA &L THRA
Fo-BAF AL, FTVINROZARENGEET S, 2TV LRV OBES
HABEIX7RANT. SHH#RMTHSD, 27 VZIVED Np - O L 0.1855 nm.
B DOEEFHE & DO 0.2426 nm TH S 9,

4. 4. 11 [NpO2AOOCC:Hs)(H:0)2] PFAFV 774 7abtF r27 Y=V
[ %] $0.24 M NpO:NOs FHEKN 4ml 2 0.5M 7OEF BT N7 AEHKS.0

ml ERAEL. K 2ml £TO- < DINABKET 5. ARBEPICREOBERVERT 5.

BEORBNB NI BIZERSIEAIT S & 1 KENESN D, ZOBITLEBAERREIC EE



JAERI-Review 2003-030

AL T % 92, [NpOAOOCC:Hs)(H20) %155 7/-01213. LK 2 I1FITLET 5 THB
ETEML. PEROKEZMAEIRQO CHEE)T 4 OMEEHET S, AULERZ2ERL
WE L. HR3 KR T 24 B3 3 92, |
[ B’ ZoEPHOBEZIHSNTE> TV, BFRENARY LA S, #iEd
KBAF Y B A HENEENTVWEIENHETH S, -, XY ALAD O
EEAEIT 7 THD 92,

4. 4. 12 [(NpO2NO3)(CisHuNs)(H:0)] PAFVTF7IAP = Tk (F—EUPY)
- 37V sty FN\Y))

(B B FilmiERUZEER Y VWV EIFNAN TNV I—IICER L, 2TV 2T L
EUBEDIY—EBEUDVEEGOIFINTNI—INBREMNMA S, KR THBELIFIN T I—
NEHRBRRIEDEEENES NS 9,

[t H|] ¥RBEIIEME P2/ THD, a=1.1130(8). b=0.7916(2). c¢=1.8324(5)
nm. Z=4 TH5, XF7TV_ULBOOLEEREEIIS FEi#ER TH S, REHICERS
FEFNREMLTRY., TOVEER]IT 0.2595 nm, FREMEICEN LK EHEEC A O #E
EDERE. N0 EZENTN 0.2450, KT 0.2507 nm THD, * Y ZI)IVED Np-0
FEEEY., ¥ T0.1837nm. O-Np-O DAEIL 1763 ETH S 9,

4. 4. 13 [Co(NH3)el[NpOz{(OOC)2CeH4lel *+ 2H20 THAFVERTFU I RTY
=LV - AFHT I aNIVh - 2KF8

M ] 01-05M Z7Z)IVEBET>EZULZED. 0.02-0.03M RV ZILV)
BRIZ, BE O 0.1 MBIEAFHT I > a/UL MAID (Co(NHs)sCls) ZIMZ5EELIC
BHBEOEAHIRERNERT S 99,

[t B’ #EEEIHEMBERITEL. M P2/THD.a=0.7748(2). b=2.3051(5).
c=1.4608(3) nm. Z=4. dcac=2.034 g/em3 TH 5, [NpOA(OOC)2CsHa}2ln32" 1 A >\
ANFYT I ANV M F O RERKOERE NS TETVWS, RV ZULRTED
DOLEERITIS FBHERTHD . 27V Z)VED Np - O E58EEEIL 0.1832 nm. O-Np- O
DAEIL 1764 ETHD 9, JINEAZT D1 DI 2EBEMFEL TRV IINVEDR
BEHEICEAIL, D 2 DX I EEEMNTFELTERALTWS, 55121207V ZIIVE
W 2ETHORTY ZIVREIZ 1 ETEMLTED,. O 1D 1 BEMALORTY 2L
122 RN L TERZHRL TWD 99,

4. 4. 14 CssNpO:Cls btz TARXTYZIVNV)

M ] FRCERUEKBIER YNV E2%kSE, SMHCLICERL., CsClisk
ZENERTR Y ZOLADIABEMA S, TFNTIVI—=)VEMA, ILBRZERSE. #
BEIFINT A=)V THERET D %),

[t H] #HEHEGETa=15441). b=1278(1). ¢=0.73156)nm. Z=4. dcac=
417glemd3 TH B, F 7TV ZNEZHOEAEEIT. NpO:2Cl)3 1A > NERBEMRDEA
EAEKRTHZ, UL F D RBNAEROBIMEL TS %9, RERICIZIZIZESF
BT 24 DO0ERBEFNEML. #EHE#IT Np - Clo A% 0.274(3) nm. Np - Cloh’
0.277(3) nm TH 3., 7V =)VHE®D Np - O FE##IZ 1.86(6) nm TH 5 %),

AZNDTT AR MUIZIE2 D0 Np & (U1 M) BRI TNWS, 1 DOY1 R,
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BEAT T M-14.1 mm/s (NpAL &), 1/4eqQ = 20.0 mm/s. 5 1 DOHY A MIEMEMAE
7 b-11.8 mm/s (NpAl: BE¥#). 1/4eqQ = 9.9 mm/s TH 5 9, BMHERIE O RITERME
T lett=2.94 B THDH %,

4. 4. 15 CsNpO:Cle(H:0) PAFVT7rATrunx/v=osWMEIIA
[ ] F/2ICHERL 72 CssNpO:2Cls (4.4.14 BH) 0.37g 2T F )7L 21— )L 15 ml
L. 11.7TMHCI (§2mlD) ZW->< DHEFLERICERT S, TOBRICEIZEGK
3mlZMA3E, BRIZEAVRL-TRIMSERAIIEDS. RTZORERICANS S
HHRET 3 &, REOSHRESENESNS, BRRIFVTNI-NEZFILI—FI
THEFT B 9,

[t B HEAEEEMNRERIIEL.ZEHE P2/ THD.a=1.171(2). b=0.699(2).
c=0.876(2) nm. Z=4. d cac=4.554 glem?® TH 5. [NpO2LL(H0)] > 1H>. Cs 17
COERBEMNSTETVNS, XYY LARETEAYOLHEKIID LEAR 5 HR#RTH 5.
2TV Z)VED Np - O EHEERENS 0.181(8) nm. O-Np-0 OAEIL 176(2) ETH 5,
BEICKDF LI DEADOERFEFRRML. 2 DOEERTF EMOERBEICEBT KL F
EDRNC CstM AU NEEL. 2 DOEREELE L T3 9,

4. 4. 16 (NpO2:2NOa):*5H:0 WEEXY=ILV)

B ] WEgx YLD, SRV AOHBER 1138 20-< s
MIDIERXINBDIENTES, LML, BESMRITAKRT. MBrYZILV) &
oy AIDEENR]L . 3OFETEUREEZY-<DER (BR) ERS€3TL
2L D,

[t ®|] HEESEI=MERITEL.ZEM#BEPITHD. a=0.8202(1). b=0.8334(1).
¢=1.0327(2) nm. Z =2, d cac=3.88 glcm3 TdH 3 99, [Np(1)O2Np(2)02(NO3)2(H20)4] n
DOEFREN (010) MIZH->THEEL. B2 -BA A E£BICXDEBEINTNS, #
EFEENC RS 2 D0Y A MFEL . Np(DO# DR 7Y 20 AR FE U OLE AL 5 5
$RITHD, Np@OrDORTYULEFRAVIE 6 FH#ETHZ, 27TV ZIIEQD
Np(1) — O F398E##EI 0.1837(3) nm. O — Np(1) - O DAEIX 177.8(1) ETHD., xTY
ZVEQDFTY ZI)VEQ)ANELL TS Np(2) — O HB#lL 0.1846(2) nm. ® 5 —A4ld
0.1812(3) nm & ZDHABEML TWBRNELSZ> TS, O — Np(2) - O OAER
178.1(1) ETH 3. 2TV INEQOFERITIT 4 KD FEXTY ZIIVEQ) DB FE DL
U2 ZIVEQOFEEIZIE 2 DOMEE R 2 BEM L., T 5122 D0 Y ZIVEQ)
DOEFEDNEML TND %),

AZINT T AR MVORERLER TS, 220 TV A A REBICEKHEN TN
Do AANTTINT A—HFII5 HFE#ERY 1 MY, BHEES 7 H-17.91) mm/s (NpAl: &
%), DT 86.5(5) mm/s. AN 510.6(4) T THD. 6 HmER Y1 +A%, Btk

* 27 b-13.9(1) mm/s (NpAls B#E), PUHEF5r% 81.8(6) mm/s. BRI 504.04) T TH 3

99)

4. 4. 17 [NpOAOC(NH22}s]ClO4 - H20 R UK INpO:C{OC(NH2)z}] TFAFYUXRL ¥
L7 RTY U LANVBRERR 1 KAHRUECFAFY /0075 L7
2= LAV)

8 %] [NpOAOC(NH2251Cl0s - H2O iX. 0.145 M NpO:2ClO4 1A 0.5 ml IZ 2 M [R
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RIBWK 0.25 ml ZMZR, BONCEBETH2ETMEATS, BEE 08 mlOITF)L 7)) 01—
IVTHERL ., WERERICHBORETHRET S A EBHEEREE L TELN S 100,
[NpO2CHOC(NH2)z}d]id. 0.15 M NpO2Cl #&# 1 ml I~ 2 M JREVA# 0.4 ml & 1 M HCI
B 0.05 ml MR 5. /BOENRKEZLEHTERIE, BEAEONTMBAL TAF
WTZNWA=IERUIE, Oo< D ERKERRIVDLERERBREATTY TLHRD
HRNFSNB 100,

[# H] I[NpO{OC(NH2251ClOs + H2O 13, #RBEN=HMRERIZEL. ZEf#E Pl1
THD. a=09134(2). b=1.07484(2). ¢=1.1762(2) nm. Z=2. d cac = 2.168 g/em3
TH%. {NpOAOCINH2)2ls}* 14> & ClOs 1 F > RS K THEENTWVWS, 27V
ZULEDOBEFELEA#EE LS FEBERTHD., 5 DOORENFEHICEML TND, %
7TV ZI)VED Np - O E5PEREIL 0.1848 nm, FRBHED Np - O FHIFESEIT 0.2454 nm TH
2 100),

[NpO2CHOC(NH22} i3 # S N AR R I B UL 2518 C2 TH 1 . a = 1.0448(5).
b=1.2166(6). c¢=1.1596(6) nm. Z=4. dcac=2.484 glem3 TH D, X VI LED
DEZEKHEILS FHEERTH D, 4 DOREN S OBEE L HBEFHREEICEL L TH
Ho X TV ZIVED Np - O FH5EE#ET 0.1819 nm TH D, F 7Y )L EIZHA S TWiz
(O -Np- 013180 5. #RHEMD Np - O FEREIL 0.2459 — 0.2495nm TH V. Np - Cl Pk
13 0.2849 nm TH 5 100,

4. 4. 18 Cs:2NpO2x(CHsCOO)s =Kt LRXTYVILV)

B ]l FHRERLEZKBIER Y ZILVE 1 ~ oM BHRIEK AR L. it
TLATHEMEES L, HIDWERE (grass green) OEENESNS, 1 ~ 1.5 mm D
RIOHMBEZRIEDITBAMERLZMHDOVESEFEY DY AD 12 -15 %IEKICERL .
WO DEFEIVZEB/ZIENTES 100,

(#t ®] ZoEHEITINI-NERTEFRRETHS, EEHEITHEMRRI
BL. ZRM#E B2 THD. a=1.0542(5)., b=1.2416(5). ¢=1.1007(6) nm. Z=4. d
wle=3.93 glem® TH 5, RTY UL OEE AL 6 HHMERTHD ., 3 DORELE
MHO6 DOBBNREEICEML TS, 27V ZIVED Np - O FHiE#IT 0.1834(5)
nm THO. O-Np-ODAEIT177.9 ETHD. HEMD Np - O FI9ERIT 0.2565nm
ThHbH 101)

4. 4. 19 [Co(NH2)eHsOs[NpO2(SOs)s] HEER /Y ZI(VIDAFHT I > an
JV MIIDE

(W B ZokEWE. 5HOFR T YDV ELBROAFT T IO/l MDD EST,
FI1IMEBEED F UL (LieS0s) K 7Y = AFIREENK 5 x 103 MBEIZA S L
DHETD)Z. BHET Sy — P THEICOSS DERIVB I EIzLDESND 109,

[t H] Zota®midlCo(NHs)l [NpOASO)HSO0)2) - 3H20 EHTZ &N TED, L*
MU, BEMZRTERZS-OHEEZ2RVWELERN SO T. HSO REFHT. 0-0
-0 DA 127.2 ED HsOs*f &>, [NpO2ASO4)sla10” 2 Bk & [Co(NHa)el3 1 A2 EM S
BREINTWDEEZSNS, 27V Z)VED Np - O fElEIZ 0.1818(6) & 0.1840(6) nm.
2TV LAY OXEFIL S HEMERITH . FEED Np - O Bl 0.2397 1 5 0.2566
nm ETEAEL., 1EEML THAREBBIIENHEAERERD, 2ERML TV 501G
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<1313 0.248 nm TH 5. [Np02ASO4)s]210” 2 BfRH D Np - Np BEREIZ 0.6031 nm TH
% 102)<>

4. 4. 20 CsNpOzxCrOs - H:0 ZOLBEZIARXTYVZILN) - 1 KfH

[ B3] 0.05 M OEER 7Y ZIL(V) BIKIC, 7 OLEEE 2™ A (Cs:CrOy) 28 05 M
A EDOMA TR E, BB HTE I EICENELZEMNTES 109,

[t | #EEEIIEME P2 THD. a=0.6887(1). b=0.7378(1). c=0.7566(1)
nm., Z=2TH>d. XTTVZULRADOLHEEEEIL s FHEERTHD, 4 DO/ 0 LK
ENCOSDOMBNFREEICEML TS, X7 YZIVED Np - O EEE#IT 0.1819
nm THV, O-Np-ODAEIL178.2 ETH 5., FEED Np - O FH5FE#IL 0.248nm T
H5., EVOLBERENTNADOXRT Y ZIVEICEML THY,. EE2EEIZ2 D0ES
#FL T3, Np- Np FEREIT 0.4083 nm TH 3 109,

4. 4. 21 Csd(NpO2sCle(NO9)H20] PAFVF7 oA r700= bS5 FRX VI AN
NI :

[ %] 1.8 M HClIFHE., BEBARVCIFINTINI—) % 1:24 DEIETRAEL., 327
VIO LABIDPRBED CsNOs & CsCl ZIAfRE, HH-ICHERIL 2K Ty = A
WMZEMA %, BEBICHNWEREET S 100, ZOHRITIIMIC ZDLEWD 2580 OESHRK
ERRESNTVEINEIRT D, T HITIDHRLITIT. Cs2NpOLLL DEREBBENINT
w3,

[t B #EESSINFRRTEL.ZHME Cnc2 THD.a=1.960(5). b=1.326(4).
¢=0.854(2) nm. Z=4, d calc = 4.91 g/lcm?3 T 5 199, [Np(1)02CLNp(2)0z Cla(NO3)(H:20)]
ntn” OEREHM[010HICH > THEEL. COEREOBICEL AL D 2EOENH 5.
RUT—ZRLUTWSEHA T I, BRERENICRRES 2 D081 FAEET 5. Np(1)0s
DTV LEFRAD OLEERIIS FRE#EHTH O, 4HEFTFE Np(2)0 OEEFENE
LT3, Np@O DR YO LARFEAD S 5 TR TH D, WA+, 2HEE
TRWKGFNEML TS, NpQOs IIBEWVWTHE-—HETL Yy e LERY v —
L2 THD . Np(DO:2+ 1E Np(2)02* LT HH U ¥ —D 1 DB FITHRIC Np(2)02* %
#WEL. FHZHBREL TWS, X7 Y Z)VEQ)O Np(1) - O FH5E#E 0.180(3) nm. O -
Np(1)-O OAEIX178(2) ETHD. 27V IVE@)D Np(2) - O lHEIZiE 5 & 0.185(4)
nm. O-Np(2) -0 DAEIL 17303) ETHhz0#ls > T 109, :

4. 4. 22 NpO:Cl0s - 4H:0 BERB TV ZILNV) « 4 KFH

[ ] 9. KTHALZAMHER T Y 2T LZ2EDH 2 M EEEERD S NpIV)Dil
B, BREBIEKEEZMADZ EICEVERTS, PEROBH LK THREL, 2
KR TEMRE, 100 ~ 110 CT 1 ~ 1.5 BRI T2 & SR 7Y = AKEELICE
LT3, COBBTHRIIZRIRETES, ERLASHR Y2 AKBIEY 2 FBE
RBRICEBRERSBRUZIIPEOBIKE TS 100, HiZ20-< D EEiET 2L (AHIRE
T) HEERENFSN5S 107,

[t ] K 106 ITIZ 6 K EHMBEINTVEA, 4KETH S 109, BEHENE N
DWEKIZED, BEEBINICREZE 2D TH 5.,

G I EMNSRICE L., EHE P2, THD. a = 0.8252(3). b = 0.5736(2). ¢ =
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0.9786(3) nm. Z=2. d cale = 3.20 g/em3 TH S 107, (001) HEIZIW->T. B1F 2 LA
FOBBFIATND, B3 2 BIEINpO2H20)4lam* TH D, &1 7Y )V I B R NL
TFELUTEWIMO R T Y Z)VEIZEAM L. (010) TIZH > TETT DT V782 B R
LTW3, - T, 2FYZULEADIBAKFTFNLOBEREMORTY )V S DBEHRMN
FREEICEAI L= 5 R TH D, 2V IVED Np - O BEEEZ. BAZL THBREIMN
0.1860(7) nm. f157%0.1810(8) nm TdH 3. FREHE®D Np - O RIS R TV Z NV EMNSD
BEEN—BIL< 0.2396(8) nm. K5 Fid 0.2460(9) ~ 0.2503(7) nm 12534 L T3 100,

4. 4. 23 [NpOz:(PO(CeHs)dCl04 TFFVTFEIFA(M) Tz —NVTFRT 4~
FFHA BRIV ALNV) - BEREE

[ ] 0.2 M NpO:ClOs A%/ —)VIEKRIZ. 0.5 M MU 72—V 74 A7 4 >A4F
1 R (tppo) AF J—I)Vig#K%Z, TIVELT1 : 5 (Npitppo) IZRBXO5MZ 5. BEY
REGHPICHEBL. Wo< DERFEITDE, EAURNICKRER T ZLROKRECDKE R
18518 (3.32 T—E5[HLTW3S),

[t B HESEEIZHRRICEL.ZEHEPITHD.a=0.9140(2). b=1.3528(3).
¢=1.3918(3) nm. Z=1.dcac=1.521 g/em3 TH % ¥, [NpO2PO(CsHs)sl*fF > & ClO4
TAFIMEROTVB B A > ORLDRTY Z)VEITIREED 4 DD tppo I ENZ
6ERMNOEETI Y RBITHD, 27V Z)VED Np - O EEREIZ 0.1797(2) nm THV., O-
Np-O QAT 180 ETHD, FEED Np - O HHEfi 0.2434(2) & 0.2442(2) nm D 2
BThs 9,

4. 4. 24 [NpO2[18-Crown-6)ICl10s X7V Z=)V(V)+ 2 52 > T —5)/[18]Crown-6)]
aBeEy

[ ¥] 27YDIEVD2EL 1 M BEZRAKRIC. YBOV5U > T—F))
[18-Crown-8)|ZMAEHTZE. X TYIINVDRR TV ZIWICETLEN, 2V
WVOEBILEWREONS, ZOBTEBIE. ZEXAFVUNEEL THHEEICEZ S,
FIYVINVEED 1 MIBEERBERNSHREL TS, BEEENIILEMERL I EN
"C%% 108)o

[t Bl #HEEEISEME I14/aTHD.a=1.0686(1). b=1.0686(1). c=1.6771(1)
nm. Z=4. dclc=2.195g/em?3 TH 3 109, (NpO)*WETLIZI IV I —TIVITAES
N7-[NpO2([18-Crown-6)] + 1T A > &R L. ClOs T F > A F L HEELTWS, 3V
HOFRE®IZY 5'7‘/::——7‘)]/0) 6 DOBENEN L6 FBERMTHY . XY IEHD
Np - O #H##13 0.1800(5) nm. FREED Np - O FEHIFEREI 0.2594(10) nm &0 72 D B
BHEMTH S 109, ‘

4. 4. 25 (Np0O22AC209 - 6H:0 > aVEBXT/YZINV) - 6 Kf1%

M 3] 2PEDO1MHCLHIKEER Y IV ZBRL, P avBTHEMLEt¢TF
WTZNIA—)IVEMAS EHRBOORRBEETS (HLZORXTIZ4KETHIEHESTN
TWN3) 109, BgESEFAICIIMER T Y ZIVVOBRKES 2B 7 T2 LADOBEKE
SUNFNERTTCHABMBELHZE. BVERAKERZE TAVWE 1,

[t | #HEEEIHE/ZRIBEL. EHE P2/nTHD.a=1.0507(3). b=0.5991(1),
¢=1.0451(3) nm. Z=2. d calc = 2.3.72 g/lem3 TH 3 19, [(NpO2)2(C204)(H20)a]n 7 & Bk
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2 EOSFRBAA0L)EICH > TEN->THD., BRICHERKMMEL., BAKkE =Xt
BT AKERES LTV, XY SINVEOREEICIE 2 BRMFOL 2 UEREE 2 DOKLT
RO R T N EOBENRMLUBARL S HHg#RZ2 L T, 2 7Y ZI)VEDNp -0
SREEIE. BRAT L TV A RIAT 0.1858(5) nm. 454 0.1830(5) nm TH . FREED Np - O
BEEEIT R T SIVEMN S OB EN—FRIT< 0.2392(5) nm. K5 TFid 0.2437(6) & 0.2487(6)
nm. > avBEOESRE ORI 0.2467(5) & 0.2482(4) nm TdH 5 10,

4KEELTERREINTNAEEHIDONTIE, AVRMEERT ZEMABESNTNS,
Fm AANTTARY MUIZOWT S, BIEAED 7 5 93-2011 mm/s, TEF535(1/4eqQ)
MM 23+1 mm/s. LR (g taHefDA 1002 mm/s EHE SN TS 109,

4. 4. 26 NpO:Cl-H:0 #HFxTV=)UV) - 1KHH

B 5] 4.4.22 1R LAEERKRIC U THERIL KB 7Y V() 2 HERICHEEL O
SR DERBPHET D EEEHOEMMEED I ENTES 100, BRI, BEROHELY
TS RRWEREDOKEMA. T VLYV AHFT AT > TIVITARN, 120-150 CTIZ2 ~
A BFRIMBAT B K EBEEFHNWTHED I ENTE S 10611,

M B SREEIHMRRICEL.EMBE P2/ THO.a=05811(1). b=1.3297(2),
¢c=1.0727@) nm. Z=8. deakc=5.17glem3 TH > 10, ZOFRIIHEMETFHIDIT, #
HEEic B2 5 2 O0Y 1 FEFODRERLBEEZ SO TND, 2 TORTYZIVEN2
R FELTEWIEA 4> — B4 #E2FRL. QLOEICFTICRY hT—0 %
BRLTWS, 27V 2L (1)HE®D Np - O #E#EiT 0.183(1) & 0.184(1) nm THD.0-Np-O
DAL 175.06)ETH D, 27V )W(R)HD Np - O FHEEE 0.183(1) & 0.185(1) nm TH
D. O-Np-ODAEIZLTTIG)ETHD. 7YV IVOEOFREEIIIMMDORTY )b
HEOEE2OOMIZ. 2EMKEEERF1IONEMLLTBD., 27V ZILQFEIIMD
FYCINVEOEE 2 OOMIZ, BEREFIDOMAERML TWSE, 27V IWDEOH GHEM
iZ Np - C1 % 0.2884(4) nm. D% 7Y Z)V#EH» S OEEFEA 0.236(1) & 0.250(1) nm, AEfL
AKOBEN 0.2491) & 0.250(1) nm TH O, XY ZIVQEOHKEERIT Np - C1 28
0.2829(4) ~ 0.2849 nm. DR 7Y )L EM S DEEHEA 0.240(1) & 0.242(1) nm TH S

111)
o

4. 4. 27 (NpO2:SO:+ H:0 FiEx 7Y ZIW(V) - 1Kf#

M B ERREHNOFREOBE. XYY AOBERVKIGS B 5IEE EREIC
E0EEEAKOEIZ1INS 6 ETELTS., LA L., FFPHEORHERTY ZIVV)DOBEERZ
BIKIER FTEELEREONSERIT4KETHS 19, —KEOHMZERAIT, 0.1-03M
5TV o AEEE 0.05 M RIAKZ, AEEICHAL. 350 ~ 400 CIZNAT S
CEIENELIENTEDL 1 (ZOBREVLLKEBANIN—AF I = EATF—
WEIZT > TINEAN. AEET >INV ERERCICLT, BREH I RKEZRST &
112))0

M B EEEEIZZERIE Poma TH D .a=1.5790(4). b=0.6932(2). ¢=0.6714(2)
nm. Z=4. deac=5.88glem3TH D 19, ZOMBHEMBETLZDIT, MEFHITRRD
2 2ONH A FAEBODDEMAKIEE D> TV, 4.4.26 DL EFERKRIC, 2TOXRT
W VRN 2 R TFELTEWCHEA A Y —BI A EEEERL TS, TV
OEE XY DIVQREIILEEEENRZD, MHFIISATRBENTH L, BEIEMUD
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6ERMBETH D, 7Y ZIL(Q)ED Np - O Bl 0.1853(9) & 0.1848(9) nm TH V. O
"Np-O DAL 1745(QETH 5, F 7V )L@ED Np - O FEEEIZI£IZ 0.1874(6) nm
THD, O-Np-ODAEIT6.TQ)ETH . X7V ZIDEOFKEEIZIZD Ty
SIVEDOEFE 2 DO, —BEMLTO 3 DDMBA 4> AERELTHED. 27V =IL(Q)
BRI R TY IV HOBE 2 DOMIC, —ERAOFHEEA 4> & 2 B OREEA 4 >
I DFORUEAASEML TWWD, 2TV IR E DR SHEBIZMO X 7Y =)L EH
5 DEFENIIIT 0.2466(6) nm. FiE A 4> OEEEN 0.2413(7) - 0.2442(9) nm TH Y. %
TV ZIVQBEORE GO % 7Y ZIVEA S OBEFEM 0.2354(8) & 0.2406(9) nm. 2 JE
OO DBRER T 4 > H134612 0.2772(8) nm. 1 JEELML OREE A 4 > 4% 0.2405(9) nm. BRAT7kAS
0.2378(10) nm T&H 5 113,

4. 4. 28 Csr(Np'O2(Np¥02:Clhiz £ ARV =)WV, VI BEEFMHELY

B 3] KE{ER 7Y Z)U(V) 0.25 mmol %, 48D CsCl 2L ITF)L 7))L T—)b 3 ml
WML, ZHUCHCI I ml 20T 5, ROERERERNETLETHERIE, kTA
RLIEIFINT I A=) Th#EH, BLE%EHET S 1),

[t B/ ZOEWISMECMORTYILEL : 20EETEATND, 5HHi& 6
DT ZIVRFERHIEIET 5 Z &1d. CssNpO:2Cli & CseNpO:Cls DFRAEZ <2 ~ L
KMOBFRRARY MIVOLLEM SR LT 19,

RS RRICBL. ZHB [4-3dTHV. a=1.50844) nm. Z=4. d e =4.18
glem® TH D 19, Csr(NpO2sChie ERT I EMTESDHN, 5Mi& 6 HDRT YIS E
hﬁmt%ﬁ%t¢ﬁtt6mmoCy&mmmmhﬁﬁﬁénTM6ﬁ\%T@*fv:
WERBHSEENTEIEMTHD ., 5ME6MOF TV oI EEETEE EWFTERN, 27
Y ZI)VED Np - O BRI 3£ 0.1790(15) nm TH V.0 - Np- O DA EIL 1800 ETH 5.,
FREED 4 WHRFF X TOEET 0.2685(5) nm T#H 2 19,

4. 5 6BHORXTSY=ULMEEY

6+ 7Y = LDILEMIIZE A EHINEL 67 5 ALEMERUEEE LTS,
BRIED 6 iV 5 ICEAI N HETERTED 2 ENE N, 5T, 6MY T LaM
EF—mXTHRESNTNDEODOBHEL, FEIZ6Y T Le&Y (3. 3E) TIHALK
XEEBFIMLIbDBEN, —H, U5 ERRD, 27V M3k DLER 5D
REPNEET D0, AILRHETERL TH S MICETINTLEVEKT 22 EM5 20
THEEZET S, 4.4.23 LT 4.4.24 TRRECEWNZ DREFITH 5,

4. 5. 1 NpO:COs REEX 7Y=LV

(B %] 0.1 M WEERTY ) OBEBICEED LiCOs #MA. pH 5 1273 L &85

(tan-green) BOMEENHE SN2 119, pH % 6 LLEIZH T2 & NpOo(CO)2EDsE A >
EZEUIZD., KEAHOLBEED KSICRDIDOTEENLETH S,

[t B’ XBBITORRIIREYSZIILVD (3321 BR) LRMTHEZ o510,
FRERIEIIR A ERICBL . ZMB Pmmn TH D, a=0.482(1). b=0.917(5), c = 0.424(2)
nm THD 10, XZANTT XY MVBEIEFSEIZ. BHEARS 7 B 2-35.5(2) mm/s (NpAl:
HE), WETHH (e2qQ) 7%231(1) mm/s. FERFR/ST A—% (1) 20.21(1)TH 3 16,

(ZDXEHIZ. NpO2COs i3z kv, Np3Os Z# T, NpO: IZB(LT 2 Dk H
B0, BIETIE NpsOs DEFEIFIEE SN, Np20s BN PRBIREERY EERINTNDS, =
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NICXOBRBEERBMHEFDOUT 2. 2TV LARETI b AOBILIREEIZ. 5>
W6, RTYZTLMNEME. SIVNZULNAETH S Z & bRESLE N 1D,)

4. 5. 2 KuNpOzACOs)s RERHVUIARTY =)WV

[ %] 5 ml ORFIREESN VY ABIKRE 0.01 M 2 7Y ZIL(VDEEE 0.5 M REEH )
DLBKRE, Oo< D EHBIEODORIGEIE S E, 3 HERERICXEMTIZETREDR
HREBDHIENTES 19,

[ H) #EREIEMNRRIBL. ZWB C2eTHD. a=1.0214. b=0.9177,¢c=
1.2182 nm TH S 118, X7V Z)LED Np - O FEEEIL 0.1776(40) nm TH 2., F /Y )L
DFREEIT REREED 2 BRI F& U T 3 DB L7 [NpOACOa)slt 1 A > &, HU™AALA
WA FREEL TS 19,

4. 5. 3 [INpO2{OP(CeHs)3}J(NOs): = bS5 R PFFVYER(MY Tz =)V T 4R
T4 2FFHA RR YT LNV
[ ] Fi/zIHERR U 7=/ = 7Y Z)L(VD) (NpO2(NO3)2) 0.5 mmol & 5 ml @ 1 mmol
MTxZ= I THAT 4 FFT 1R (tppo) ZELT7 L D BKICMAZ., HREMKTS
EREDTOND 19, (8.8.1 THRRAEZVITAMEHMEIFERICEETH S, BL. CH 16
W “7E N BEERERBL., AFILTINI-IERETS” LRRINTNBEHN, IS
U2 bhEBRLUE,) _
(8 B HEEBERIVIAEMERRMTHO, BHRE TLERIEE P2/e.a=1.1038(5).

b =1.8838(7), c=1.0897(4) nm, Z=2,d cac = 1.78 g/em3 TH 5 10, X7V ILED DL
FIIDLEAES FERNTH O, 2 EEALOWME 42202 D& 1 FEEALD tppo A12 D
FREMICEML TS, 27V Z)VED Np - O E#EIL 0.1739(10) nm TH 0. FEEOE
REOMEEIEBEIZ. tppo £Y0.2633(8) nm. FHEET 4 > A% 0.2525(9) nm T&H 5 19,

4. 5. 4 [NpO2CsH709:(CsHsN)] TPAFVYEA(RIF 24 A F NEUDI RS
V= AVD

[ ¥R #/- i8R U 7= isEE = 7Y Z)L(VD#9 0.25 mmol & XA F)L 7 )L a— VAR L .
2EBDOTEFINT R (acac) ZEOVAFINTIIA—INVBEKERELZH. YEBOEY
T2 (py) ZRETITAHIEICEDEONS 19, (FIKEZEYNTER U & BREBEWDL
BLRD, COHETRATYZIALE 2~ 3B TS5MICBILENTLED ., EHEDKER
T 72 b2 PUINITEDN L EBERICOCBEO Y FILTE N YD o 2EEMA
&, HABHRIETHREBAHM KRS [NpOaacac)(py)] 2152 Z LN TE S 120,)

[ ®|] #HEEEIYI ALEY (33328 EEATHY., IHRE TLEIRE Fdda.
a=2.9617(5). b=1.1406(2), c=1.0595(4) nm, Z = 8, d calc = 2.03 g/em?® TdH 5 119, 7
VZIVOFRBEEICIE 2 DD acac W 2 BENMNTFEL T, 1 DD py NEEFEFTRMLL TV,
22V ZNVED Np - O FE#fEZ 0.178(2) nm TH V., FREED 2 BEELD acac FeE & D&
BRI 0.233(2) & 0.237(2) nm. py EF & DA HEEET 0.256(1) nm T#H 3 19,

AZAND T AR bVISRIE SN, EBFAREBIISBICES 16 FORHIVEN B X
Nz, BEEKD T MT -405(0) mm/s TH5, ZORMES T MEZE, 6%V A
{EEMORMES T MELFERDO 6 MY 7 ALBMO TS ZIIVED U - O #EEH S DM
WCH DML T 5 &, Xk 20 THREIN TS 0.183(1) nm DEIIKEZTEEEE X
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5B, BRif. ZOEICKH LU THEIO 6 MY T ALEMOBEERBITICED 0.177(1) nm 2
WME122DINTED, COEDEMAAIANTI T AR MIVAIEHEREIT LIS —8T 3 120, £
7z, FRRER 119EH LI —HL TS,

4. 5. 5 Na[NpO2(CHsCO2s] FUX(FZEH RMNIPAFIVRTIV=ZILNVD:FHRUD
A

(B ] 3.3.10 IR L= & FERRIC. WEER T ZI)L(VD % 5 mmol & T/KEKRIZ, *
TV LD IFEROEE T M) U LAZMA, ©Wo< DKBHREZRREI RS EEENEBESN
A 122)o

[t B STARRICEL. B PL3THY. a=1.06384) nm, Z =4, d ca. = 2.59
glem3 TH 3 122, [NpO2(CHsCO2)s] 1A 3. XYV NVEOREMRIZEEEE 1A 413D
BAZL7-6 FisERTH D, 2TV IINEIZE-BELST, Np - O HEEX 0.1765(7) &
0.1786(7) nm TH V., ErEtEOEEFHE & OFE#EZ 0.2456(12) nm TH 5 122,

4. 5. 6 [NpO2(Ci1HsN2)(CH3CO2)2 T7t% R2,2-EEUIIVTFFVRTVZ
U L(VD

[ 3] 455ICERLAHET, FHAIEML 72 Na[NpO2(CHsCO2)s] (0.25 mmol) %
SUBMNVKEBIKIZ, 2,2-EE) 2 2(0.26 mmo) ZEVRBD - KEK 1ml 21X 5 2 &1
L0R/ROENS, BRITO-KDERET S, BOTHE. LEBABEZRRE, B/KTHEL T,
B MU LEREL AFNTINI-NDOEHRET I EHEREBDRIENTES 2

(8 HB] HEBB8E3IUVILEHEFABTHY, BRRRTEMYE P2/n. a =
0.7927(1). b=1.9126(4), ¢ =1.0604(2) nm, Z=4, d cale = 2.26 glcm3 TH 5 22, 2TV
WVEADOZEEIZIDUEAR 6 MR TH O, 2 BEIMOERE LA 02 D& 2 EEAMD
2,2-EEU 1 DFREEICEM L TWD, 27V Z)VED Np - O FEREIZ 0.1720(10) &
0.1737(10) nm TH V. FEEOEEE 1 4 > OEEFE & DS IEREIZ 0.2430(9) ~ 0.2476(9)
nm. 2,2-FE) D OEFEEDOEMT 0.2835(13) & 0.2842(13) nm TH 5 22,

4. 5. 7 [(CH3):sNL:[NpO2(CO3)sl - 8H:0 REEXTYINVDFT I AFIT €D
oA« 8K

[ %] 0.1 M NpO2NO3)2: ZEE 1 M(CH3)sNOH (F R I AFIVT DEZILNA R
OFFHA R) KEKS ml ICERL. ZROWADZHRELAET 70BBICANK 1 E
R L. KIAKRD 2 ml IZED T 2HEBEESENE SN S 129, (ZOHRXDEEITIICN
24NL[NpO2(COs)s] * 8H:0 LI AF A1 TENTWN3,)

[t 8| BARRTEMER P2/n a=1.0526(3). b=1.2372(3), c=2.8523(5) nm, Z
=4, d cale = 1.61 glem3 TH 5 129, ERKIIF TV I LDOHRITEM L. [{(NpOACOs)s}
8H:0l 1AV BEERL TS, XY ZIADOLEEIZ6 FmER TH D, NFEF
WEIZ 2 BRI O REE T 4 > H 3 DEL L TINpO2ACOs)s] ¢ 1 A2 EFRL Tnd, 37
W)L D Np - O FEBEIZ 0.1774(3) & 0.1773(3) nm TH V., FEHE DR F > D F#E &
OFE & BEBENT 0.2400(3) ~ 0.2442 (3) nm TH S 129,

4. 5. 8 Cs:NpOzClh tEIUA4EIELXTYZIWVD
B 3] XYV ULO24BU LD LAEZEURERIC. KBEXTY I
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(VDEMAS &, BEGOLENEBSNS, BOoEE. TFILVT7IVa-)VTHEL. BE
EtRd 5 129, '

M B HRIHEARZ MLICIE 800 cm1iZ. Np = O OERENCHE D 70— R7akiX
MED SN, R TYIINENGEET DI EE2RLTNS, BALBORERERIL tetr = 2.32
BM.T&D. 90 ~ 300 K DT, Fal)— -« 71 XANTH- /= 129,

4. 5. 9 NpOz(OH):* nH20 (n=0 ~1) KE{LXTYZIUVDOFME

KB 2 7Y ZIV(VD DML, 3.8.23 ICididk L 72 Kk 5 =)L (VDIZ E TR WA
%< DB NEET 5 (3.3.23 TE o U BRI EAKEDHIZDWTRRAR L) T 2T,
ZORMPORENLERFBEELDTERRT S,

(8 5] HiIHER LR 7Y SV (VDO/KERZE 70 CITMEAL., B2 2 &H
FTo LR HRRIZEBTH—/KE (NpO0H): - H:0 (D) &85 Z &N TE B 10129,

NpO2(OH)z - H:0 D& ZEKH T 130 TR IKEFBERD L, oBEKE (o
-NpO2(OH): (IV)) IKZEd % 46.126),

Wl 2 7Y Z)VVD OKBEOBREZE 100 CIZ EFTEY P> 2MTI 5 &, fERtED
W BEIEKIE ( FNpOA0H): (V) %152 I LNTE S 16129,

RSB 2 7Y ZIV(VD D /KRR % 70 CICi# L., X0 EW pH ICY %728 LIOH ZH W15
b ABRRIZET S —KE (NpO2OH): « H:0 (1) %185 Z LM TES %120, ZORK,
LIOH b0z 7 Y EZTRERAVND &, #EKD—HICT > EZ T BMORAENIAT
BRIZET B (NpOOH): + xNHs « yHo0 (IID, x +y=1) 22 EATTED 6129,

S5ODLEYMOBHEE TRICEEDE,

W B 6EDOY T LRFRTY T ADKBILMNE DR ERT DIT MO2 (M
=lIit@N@ﬁﬁﬁé%?@ﬁEﬂ@le&écTmbb‘&%ﬁﬁf@Mﬂﬁf%
23, TI)VhUMEERIC S & MO2 LR BEANH DD TH S 127,

6 i 7Y = AAKEEALHIiE. 2TV DIVE (NpO22t) MFEHET DT LA FIMR
ZR82 N VKR RA RN T ARG R 128129 THEND 5N TH D, NpOs * nH:0 ERH
THDILE TR,

kAR ERAL 2 7Y =V (VD O Bks B ETIZT DI TinAs, 3.3.23 Tl 7z B/K/K
@mvi:wwnwﬁﬁtﬁbfﬁéztﬁ%ﬂofbéHmwoﬁb\&NmMOmﬂi
ﬁiyw%%®;5tﬁﬁt%ﬂbf%o@«m%mbam:a1m\&Uaﬂﬁmﬁmm
IR S EBEARNTETWANI & IR EL TB<EENH D, VIV 6ffieFT
W A B EIENANADETERL TS, ZOXIICHEERENERE L5 BRI
HNWFAhTW5, BHRRRUAHBRO—KEICEL TS, 77 2 OMET 2/KEIEY
ORENRBZITRZITTH I, 7T L THREFMBHFETIITbIhTVERN,

BB, KREIRLEALESY @ H5 (V) IKDWT, AANTT AR MVEITHERD
XN TNBH, I TIRERZEET 2 126120,
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KB TV ZIV(VDDERIEE &8

ALk REE | IRE| HRER R Sk
NpO2x(OH)2 - H:0 (D | BUT > 70 C AR - 46,125
NpO2z(OH): + H20 (ID) LiOH 70 C AERR - 46,125
Npozg%?(); ('I;‘II)\IHQ’ |7 /;’7 70 C | AHEE x+y=1 46,125

a-NpO2(OH): (IV) IDom# | 130 C | #AHEZHR BIRAREKRATR] | 46,126
B-NpO2(OH): (V) o 100 C | #H&E% EEMENEN | 46,125

4. 5. 10 NpO2AC20s*3H0 T avBRTYZIL - 3KMY

8 ] LiOH Z2HWTHZICER L KB T ZIWVD EEBEICIERL . T% &
AVBBKRAILBNER LADSETH L. £FRULAERBREOHBZREEET S,
02M REE. TFNT7Na—)V, TFNI—FIVOIBIZHE L EXREET S 180132,

#: B EHERE TS S8Rl FMBICHEMRLEZEEX, oSV
T LAAV)B KBRS & LTS 130,
mmzLﬁibt/JW@w7_wWDBmm%tﬂb%ﬁfﬁé BB F/INT A%
BOMODT T XTIV LAROTIIN ST LDy 2 B 3/KFIPNTDNWTEET 5 &,
THOF A RIS ThNEL B> TWD, aUEER 7Y Z)VVD 3KFHDOfEIR. a=
0.5622(6), b = 1.6963(10), ¢ = 0.9405(10) nm T&H % 13V,

AZANT T ARY MIVDINT A—FIZRMEAR S 7 FH3-46.8(5) mm/s (NpAlL ), BEK
53 (He S 300 T, B T3 R(e2qQ)7 174(8) mm/s TH 5 132,

4. 6 XTY-ULD T

F YV L T N N. Krot 12X D 1967 FEIZRR I Nz, T ik Krot BN 5
DOREERIZ, XFTVZILATHOBMEEZRBNT 5.

FTRICRT LI, B7AMOBKRPRUEMEFPOROTEREFHRER 75200
L Fr) D165 > (U) O6FT, IBREML TS, ZOHAEEZEETHEL, X
Y= (Np) K7D, ZEARRETHH7ZIILTH, BIETLHITHHSDELH#TH
FHTDTHAS. TOEZCHEISERNAAICED, XTIV ULABEETIV U L
B MBS BTV UEERICAY L 2READ I EICED, Np(VIDE Pu(VIDE
BIZERTAHZEEZRWELE, %12, Am(VIDBEKIBOT I AU HAEPTER TSI &%

AL, ZOFRLIE. Krot #iZ 213 D% < OBFFEZE T, Np(VID. Pu(VID KT Am(VID)
BT 2 EDNRKITED SN 59, INSDORRIZ. TVF /1 RO THbaymkt
AR RRIEZET) PTOEHICETLIRREL THRESNTNDS 139,

RSV L THBOERRIE 59 BRHRATHER)L Np(VIDAEREIX. Np(VDELE
Np(V)® 2 - SM LiOH BT TOA/ LB TH D, ZOHFKRIIKDESIT, OH LS DR
A4 > &&E 0 Np(VIDEBER 30g/1 (8 0.12M) OT7INVAVBRERDZENTES,
FOMIZZ., PN AHVBEBHESP T, ClO, BrO, S:0s%, Xe0s, XeOet, XeFz, MnOy,
Fe(CN)6¥, 104, AgZF DDA A4 > ORETEIL T 2 2 LM TES, £/, Np(VDIERZH
&HD VEZ v IVBEERWERELTAIEHTES, BEAKRTTIE. Np(VDIER
ODHEEBE AW ERELETURETH S, I56I1. TV UERMESTIE, Np(VD +
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KCl0s — Np(VID (300 °C), %> Np(VD) + KBrOs — Np(VID ( 250 C)D KRN & DE&1L
TZ5, PuVIDOERKISIZE VRE X3, Am(VIDIZEIZEN T, BEE TIZ 3 HEN
BWEINTVWEDOATH S, BFESIEIC 7MEAEFICALEICRIRAE. 7 61
OEDOBILBETEBEMVRKRELSBD/2DTH 5,

77 | 77 | 72
6 | 6 | 6 | 6

|5 [ 5 | 5|5 | >

4 | 4 | 4 | 4 | 4 | 4

3 | 3| 3| 3| 3] 3| 3

2 2
T

l Fr Ra Ac Th Pa U Np Pu Am
) 75237 W EOTROFETMRE

THDOZ TV = MEESHER 50 : O TMR Y L&, 7IVH ) B K
VEMRIETERENTNS, BIREANSERINZHDO T, BENHASNITE> TWBL
EYNIKRD 1 1 BETH 5. NasNpO4«(OH):, NasNpO4(OH)2* 2H:20, NasNpO4(OH)2- 4Hz0,
KsNpO4(OH)z *+ 2H20, CssNpOs«(OH): + 3H20, RbaNpO«(OH): + 3H20, KNpOs4, CsNpOs,
[Co(NH3)s]NpO4(OH)2 . 2H:0, [Co(NH3)6] LiNp20s(OH)z . 2H-0,
[Co(NH3)s]NaNp20s(OH)z + 2H:0. ZDMIAEZR NS BRI Nz dDITIE. Bas(NpOs): *
nHz0, Bas(NpOs)2 * nH2:0, Bas(NpOs): * nH20, Caa(NpOs): * nH:0, RbNpOs,
[Co(NH2)e]NpOs + nH:20, [Co(en)siNpOs -+ nH20, [Cr(NH3:)elNpOs -+ nH:0,
[Pt(NH3)sClINpOs - nH20, NaNpOs * 2.5H20, LiNpOs * 4H20, LiNpOs« 2.5H:0 E03H 5.
FEHRIETERESNZDHDITIE. KDL D LEWHH % . LisNpOs, NasNpOs, BasLiNpOe,
Ba:NaNpOs, Bas(NpOs)2, KsNpOs, RbsNpOs, CssNpOs.

— 2K A MaNpOs » nHz0 TRENBLEH (ZZT. M=Na, K, Rb, Cs, [Co(NHa)e]**)
1213, [NpO«OH)J3 Ba 1 A2, HEAEEL L TEEN TS, ZORA A idiZiFHa
B7s A BRI TH D 2TV LARTO ETFIZ OH EMWENL L ARETIZ 4 DOEERME
MLEEEELTWS, —7F. [Co(NHseLiNp20s(OH)2 -+ 2H20 @ #& & i1,
[NpO«OH)23 Ra-1 A > e K THAE L IEN B ENT NS, 51T, KNpOs DR
1 BaUOs EFIETH D, NpO: EMNESENTH D, REWOBEFEH L U HHEZ R
LT3, 85T, MNpOs DFEEEE T, BIERECHRFROBELIARESRAEZST
B, BETAMTED THLEYMOBEEZERTL ELTEETH S,

FIAYEBREP TR Y= A 7MiE. [OH]=0.1-17 M O#iFH TINpO«(OH)23 &
AX L ERRT D, NEDENWTIVE Y BERKT T, [NpOOH - H20]27%[NpO4 -
2H0l &A%, EDEWTILH Y BEREDTIE. [NpOsOH]4 ™% [NpOds~ 2Bk L
TWw3, [NpO«(OH)3 KA1 A NI RIRMEEIC T 0 — Rz, EABUISITIER IR NTINE R
T, TRV INAVBRP TR Y ZILATENRY -7 TIN—Z2ETIRETH S,
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MNpO4 B DL B DOFRINGERINA R B )VIZIZ. 500 ~ 730 & 750 ~ 840 cm’' IZH W
BRSNS, FIEIE -O-Np-O- HORECHERL THD. %HEIX NpO:2 EDIEXFrHHE
EEIIHIRL TS,

£ D TR TYZILMEBHD AZINT T ARY MIVBHEINT WD, TOFRER, 7
L&D 3 DD, INpO6>. [NpO«(OH)2J*. [NpOsJiz kD BMEAET T b & TR %
NEEICRIEDZENHASNITR > TS,

THEDR TV = LMEEY
1  [Co(NHa)el[NpO«(OH)2(H20)a] NFHF ANV KITITTHT
FFI Ve ROF IR TV AVID

B ] 74% 7Y = A% LIOH P O 6 itk 7Y =0 L% S:0s2-B2 1 A 2 TEAL
LTHMT S, 0.5-0.7M LiOH & 0.05 - 0.1 M K28:0s FFE R T, 70 ~ 80 CIiTHY
30 3 INET B &, ERMICTMICBELENS., LML, 7THRXTY 2T LDO—ERE KNpO,
¥ 7213 LiNpOs D TILB S %, £ U BIZEW LIOH B TR TZ %,

[Co(NHs)e] [INpO«(OH)2(H20)2l D& FRIE. 3 mmol @ K2S820s 2 & TH) 50 ml ® LiOH &
WA 70 TN L., ZUC 0.24M W& % 7Y Z)L(VDIFIK 4.5 ml ZINA. IREHEZ 70
~ 80 CIZ 15 R 5. 3 mmol D EK KaS:0s ZHUMZ. FURHETTEIZ 155
AL T 2, BHEBERKETH T a > THORRIIB L. EEOHMMNWILERENPO.
)% 8 LiOH 1A 10 ml TAMT 5, MWHELEZBKET I > 7 — 3 a > TRIZERICE
., BETIOEREIZ. /NEEO 0.1 M Co(NHs)eCls RHEZEMAZ, BMLJIRBET DL,
[Co(NH3)el [NpO«(OH)2(H20)d 8 51 %, BNEFAEOBWESIIHEREL. PEDK
THE UK THERT D 139,

[# Bl [NpO«(OH)I3 R A L IFEMIEAL 8 HFTHVERHZERL TS,
[Co(NHa)el3* B1 # > SEENHR T D ELHEE KD FICEDKERHAITLoTHEL W
%, fSEAOAREFERIIZITRERTH 5. Np - Np BIOREESIL 06778 nm TH D,
AR K E Il I [CoNH)e3 B 4 > 1 XMAKE WD THD 1839, 2TV
LOYA MI2EEEET DI LM, AANTTHHICLI DRI N TS 199,

4. 7
4. 7.

4. 7. 2 MNpO:sM=K,Rb,Cs) 7JIAY + XV AVIDESRILY
B 3] BEHEOREXTYZILVD (0013 ~ 1 M BEORE) OBERIZ, 3 ~ 4
BEEGE L TAY YV EBR LR Yo AR TARICE(LE. MED 1 M MEER SV LABK
EMADEREOWRE (CsNpOy) NERT S, 15-20g1 D 7R TV U LEEFE 05 M
LiOH IAEIZ. 7 INAVHETAHY V2B LU -HMBEE S Y ABREMAS I &KX TH
EHIZBADIRE (CsNpOs) 282 IEMNTES 19, VEDUAKR, THRTYZD
L% 25 g B2EET 0.5 M LIOH 2. 7IVH UVBESHK 0.15 MIZR2 & D mAKTHR
%, K2EBOMBIESILEMADEBEIENTES 89, LERIIWEE. PEROG
07 0.1 M LiOH IE#& T 2 Bl¥e %, AFN TN IA—)L T LB P TEET D 139,
(ZOEIZBIAT 23CHH 136 ~ 138121 KNpOs DFE L WERIZER T N TW7R,)
[ B MNpOIAKBRUOETZINAVHBKICAETHD, TV KRB TKIZEEL
mEaL TH, WEPICETH TR YU LIZ6iTH S 199,
KNpO: 3R HRRICE L. BT EHIT a =0.4004(2), b = 0.4040(2), ¢ = 0.5844(2) nm, Z
=1, d cale. = 5.972 glem?® TH B, FIMRARY MILVOFERIZ. OLEWITIZ NpO: E0VE
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FN, RSV ABVIRERINAEKEZLTED, FEEOERNER L LEEZE
RLTWDZEERLTWS, NpOz:Ed Np - O JEHIZ 0.185 nm. FREMED Np - O
13 0.2002 & 0.2020 nm T&H % 137,

CsNpOs & KNpOs D A RN 7 AR MVEIERE R, AiE O REAKS T HMED-58.7(5),
1%#5-59.0(1.5) mm/s (NpOz M) TH5. I 5DMEIE LisNpOs O RtEfES 7 MMé
-68.7(2.9) mm/s (NpOgz M) LItRB L, HiZ 7HLEWF TIIIFEFIIKRERMETHD,
BYHEAESHOBRNMEEM TH DI EERLTND 139, (ZOXETIRAANT THREE
LT. —BIZAVWSNTVS Am 2B Tz <. 2wo ® AmO: 23T NpO: AN ST
W3,)

4. 7. 3 LiNpOs-nH:0 (n=2,25,4) @FX7Y=LRYFULKEY

B ] 4KRPIZH 20 mg/ml @ 7% 7Y U £2ET 1 M LIOH Bk &, MR
SAMMLEAY EBLTpH 11T ~ 114 1IZHABL. 0.06M LiHCO: 2MA % L#th
OILBELTESNS, 2.5 KT LA EICED. pH % 103 ~ 9.0 IZTHRBT S L.
BEWBELTELIENTES LOFMR TR YU LEEU2MLINOsERZ.
R A A LWARICEE LT Ik, BAO 2KNMIEERERD I LN TE S 139,

M B] BHHORE. WThOLEwbiEREKERD EAHELTLEL, 1000 TT
iX NpO: & LisNpOs D —HICET 5, WFNOLEMOELF TRETHD, BRT—
BREEERTELEY, TFLTINIIN, TR EREPIFNI-TIVIERETH S,
FIMEARY FIVIZIZ. Np - O - Np O EENCER T 3HIN (500 ~ 600 cm™) &%
S IV EOIESHIEENICRERAT 5 S v — 7RI (800 ~ 900 cm?) A%32® 531, KNpOs4
CREABETHDZEEFBL TS, AANTTARY MVHIERRS., BEEKS T b
fE-60 (2) mm/s (NpO:5¥) THV. KNpOsFLEWHETH D I EZRLTNDS 199,

4. 7. 4 CssNpO«OH)z+8H:0 =tEITUATFFIAFIIEROFINRTYY
LVID - 3 K18

B %] 01M %27V ANVDEST 0.5 M LIOH F#IC A/ > % 6 BEL . =7
W AD THEB S, 12 ~ 18 M CsOH B TH 2.5 fZICHML . NaOH Z AN /=T >
r—Adiz AN, BB (5 CRE) THET. ZATHENERN. 7~ 10 BRITITEL
BN EWESIZEORENELSND 10,

M &) EEEEIEMRRICEL.ZME C2cTH 0. a=1.25903). b=1.1550(2).
c=0.80511) nm. Z=4. dcac=4.47 glem?® TH 5 140, [NpOs«(OH)3 &1 F > Hifg K
LAFEAA LS L WERETR S, 28O Cs M A VHEENSREBEBRL TS, X7
W A0 ETFIoAKBENEA L, FREEICIE 4 BOBERNEA L EBENR 4 Rz L
Tn5, KEEOEEE O Np - O i 0.241(1) nm. FREE D Np - O E#IZ 0.189(1) &
0.190(1) nm T&h % 10,

4. 7. 5 Li[Co(NHs)el[NpzOsl(OH)z - 2H20 U FIAAFHT I ANV FER (7
rSAFI) T ROFIIN2RTYZIANVID - 2K

B 3] FlcERLUIZKEER 7Y ZW(VD A BB S E/ 1 M LiOH BRI AY > &

BL TR Y= AEREERT 2, #0.016M 7H*x7 Y27 L%2E8 1 MLIOH &

W12 0.02 M Co(NHa)eCls B Z R T 5 &, MUNZEAES/OND. BiERMITAICIE,
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1lem BORZRICHN0.016M 7M7Y LA%2EE 1 MLIOH B %5 F/EiZ.1 M LiOH
BEREZHEIZ. 0.02 M Co(NH3)eCls B EZD LICBWT, HBRETAZEICED 1,
5 2 BRI%IC. 150 um B A XOFERHE SN D 14D, '

[ K] #ESE3EAERIIBL. ZHME C2cTHD.a=1.07394). b=1.0450(4).
c=150136)nm. Z=4. dcac=4.23glem3 TH > 14D, FEREPOR TV I AIZIZ2DOD
A MRHB, KR TV LAV BBEZEO/N\ARTHERINTED, 4D080WES
2DDRWERIZIR> TV, lit1 MNIN\EROEFZEZILE L T, BiiZ c #licEBEICE
FFICHRZHER L TS, UFILALF E3IDONEEKEEFEEZ4DHEL, iz 2
DOFERKRERM L TWE, AFHTY I 2O/ M F 2 OAFEEKIZR Y = A O
WHEEL, H2EEL TS, Y1 M1 OEWAHDD Np - O HEE (E#h) 13 0.231(1) nm.
HHEhid 0.185(1) & 0.196(1) nm TH O, V-1 b+ 2 DE#ENT 0.236(1) nm. E#HiZ 0.188(1) &
0.189(1) nm T&H 5 141,

5. BEEAYWRUAINT 7 HARRICET 28

ZOEITIE, FAEHICED LT3 %, (LEME2HET IR TEELE, L8
W4 ’h‘bt’ﬁ%ﬁtﬁk’i ZTOERIE. EEEENELDSNTVS, LML, LS
FRIEZ A DD, ZFOHRTHAIN TS XXERICH > TR LE N D DEESHNL
g_t%’:ﬁpab'(ix S5 T AMAEEMBRRIME Y I MEEITDONTIE, ZDEIT
BITRERINFETICHFEL Do 220, Bk ZEBL =,

£, BB TV U LMEBYDOAZANT T HAEICETIRHREEZTEL TR,

5. 1 3fivs 4t
[NH4JU[SO4] - 4H20, U2[SO4ls - 9H:0 WREE™ T (11D Rk U 142
M2SO4 * U2[SO4ls + xH20 (M = Na, K, Rb, Cs, NH4, NoHs) il 5 > (1D 149

5. 2 4ffivZ e

UO(CH2C1CO2)2* H20, U(CH2C1CO2)s, U(CHCIL2CO2)s, U(CHCIaCO2)4 % JOOEED
7 (V)% 149

U(CCI3C02)4, URCO2)4 (R = Bu, (CHs):CHCHs, (CH3)sC, CHClz, CH2Cl) J1 LR 8
7 2 (IV)149

U(CsH1002)s B—T N IF AT EFINTERF N5 (VD)o

(h3-C5Hs)sUR (R = n-Bu, CH2C(CHy)s, CéFs, CsH5%2) R ARV IANT w7524
IV T AV T IVFIVIZT UL e 147

(1 CsHs)sUR (R = CsHs, CeHs, p-CeH«CHz) R A7 O0F T 2—)V)T 5
(V)7 = =— L% 19 '

[UINO3)4(C12H24N30P)s], [UINO2)4(C1sH150P)2] S h S bkS rEZA(MY DT = /K
AT42FFHAR)TIAV). ThIZF T FER(MN) T2 2=V KA T 4 > F FHA1
R 5 > (AV)149

[UPhCOCHCOPh)4] 7 F TFA(AR A I AFF BT 5 2 (IV)150

Ks[U(C204)al + 4H20 4 HVU T L - 4 2B 5 2 (AV) « 4 K504 151
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5. 3 6V LEW

UO02(Cl0y): + 7H:0 @EFEEEY 5 Z)V(VD) « 7 K04 152

Cs2UOQ:2Cls 2374 - 436 5 = )L(VD)153)

ABUOg):2 * n H:O (A=Ni, Cu, B=P,As) U E=v 7T (VD 159

AX(VUOe)x * n H20 (Ak = H, Na, Rb, Cs, T1, Mg, Ca, Sr, Ba, Co, Ni, Cu,Pb) NF T L
B b AT T (VDF 159

ABUOs* n H:0 (A= 7IVAUSRE) FTUEEDFILY T (VD 150

5. 4 A7V LMMLEY

Na7H[Np(W100s6)] * 27H0 THY > T A5 VBT b Y AT =7 L(VD15D

KiNasH[Np(W10030)] - 16H20 etec. THEF 2T AT EB&AV T LT N INE Sy AV Sty NN
(VD2 159 (F : CORXOFBEICRI R T YU LWV ERLEINTND)

Cs1oNp (AsWnOso)s * 25H20 ete. BERBFATORY Y LT AT VR TV 2D L
(VI)159

Np(OH)s KE{LR 7Y = ANVD  (FF: 2O Np(OH)s D7 IV Y BRHT
DBBILKFZELEORIEEZR/LIZODTH5.)

Np(NO»)s - 2H:0 R 7Y = A(AV)eY (i : T3 Np(V, VD ORSEEHEICD
WTHIRLETNS,)

(CIOH10N2)2[NP.(N03)6] (NO3)2* 2H:0 WX Y= AAVIPE Y D i - 2 KRy 162

GE: Z 0L 4.8.1 IKRRIZALEWTEBL T B2 B> LaW TH 5. 738,
ZDHLDEEIZ Np(NOs)s + 2C10H10N2(NO3)z + 2H:0 &I A F A TENTNBMN,
(C10H10N2)2[Np(NO3)e}(NO3)z » 2H20 28 1EL WHLRRZERL TW5,)

NpXz, NpX:Ys, NpXoYY, X = acac, bis(1-bispyrazolyDborate,
tris(1-bispyrazolyDborate, Y,Y’ = Ci Cp, MeCp) ER( 70X T P T — L)% ANy
LAVALEWEE 169

Np(Cp)Cls » 2L (Cp = 7P ~ CsHs, L = dimethylformamide, MeCoNPr's, PMe;O, EtCON
Pris, PMesPhO, PMePh:0) 3 Hift( 7 OR2 ¥ Y T=—)F 7Y 20 L(IV)EERECALSH
bt (Pr V7O

K4Np(SO4)s + 3H20, Co(NH3)sNaNp(SO4)s + 8H20 WEAH) I LR 2T LAAIVED
HEAFTT 222 F RUDLRTY 2 L(AV)E

5. 5 SRSV LLEY

Np20s 582 27V AV (FF: ZOimId NpOs+ 4 H:0, Np(C204)2* 6H20
EOBNEERCTZDDOTHS.)

MNpO2(OH); - xH20, M:NpO2(OH)s - xH20 (M =Li, Na, K, Rb, Cs) HEaEKEE{E
167 ~ 170) .

MNpO2:C0s (M =Li, Na, K, Rb, Cs, NH.) EEKREBEE I ~ 19

MNpO2(C204) * xH20 (M = Na, K, Cs, NH4), [Co]NH3)e]NpO2(C204)2 * nH20 (n =1, 3, 4)

a2 W@jﬁg 174 ~ 179

Ke(NpO2)2(C204)s - 2~4H-0, Cs2(NpO2)2(C204)3, Cs2(NpO2)(C204)2 - 2H:0 #HE 2V
@jﬁfg‘ 180)

MNpO2(MoOy) + xH20 (M = Li, Na, NHy) #EET) T 7 EEE 18D
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Ki«(H502[(NpO2)s(MoO4)4) + 4H:0 BTV 77 EEEYE 182

Csz (NpO2)2(M0oQ4)2 T T AR TV ZINV)EY 75 2B 189

(NpO2)2SeOs * nH20 (n=2,4,6) X7V ZI)IL(V)EL D EEE 12189

Css[NpO2(S04)2] * 2H:0 £ A% 7Y )WV FiEE K 189

NpO2(CHsCOs2) « H:O Eefg % 7Y Z)L(V) - 1 k¥4 180

(NpO2)2(CsH204) * 3H:0 < OEER TV ZIVV) - 3KFH 180 (7F : 4.4.6 12BN /=
4K E IR HEEMTH 5.) ' -

BaNpO2(CH3COg2)s * 2H20 NU T AR T ZIJWV)EEEEIR - 2 KFndy 189

NpO2SOsNHz * nH:0 (n=0,1) 7 3 REREER 7Y = )L(V)189

CsNpO2(NOs)s FEEEL > D A% TV Z)L(V)190

5. 6 6fix/VULLEW

BaNpOs, LisNpOs NU D ARTYV I ABE. UFIARXTY O LB 19 (F
ZDEEMIBERAEN SBRLEZDDTIIARWN,)

Bas:MNpOs (M = Mn, Fe, Co, Ni, Cu, Zn) NU DA 2M&E 7Y =7 LB 192 (7 .
ZOILEMIBEENSBRLIZHDTIIRWN,)

K2Np207, CaNpOs HU T AX T Y I ABBEROAN TS T LARX TV LEEHE 199
(F : ZOILEYBBRENSERLEZDDTIRRN,)

5. 7 THEXTYULMEEY

Lis[NpO4(OH)z, Nas[NpO4s(OH); 194195

Nas[NpO4«(OH)2 + 2H20 19

Ks[NpO4(OH): - 2H30 197

Bas(NpOs)2 * nH20, Sra(NpOs)2 + nHz0, [Pt(NHs)sCll(NpOs) + nH20199

NpO2z(OH)s * nH20 199

Co(NH3)sNpOs - 3H20 200.20)

LisNpOe, [Colen)s]NpOs « nH20, Cas(NpOs)z * nH20 202

KsNpOs, RbsNpOs, CssNpOs 209 (7 : ZOLEMIBEBR RN S ER L 2D DO TIdRN,)

Bas(NpOs)2, Ba2NaNpOs, BazLiNpQe 209 (3 : ZO{LEMIBHEENSER L ZHDT
137 0,)

NpO20HNpO; * 4H20 209 (7 : ZDILEWII Np(VD), Np(VID DE SRt ¥ TH
5,)

5. 8 XTYULMMEEYDAANT T AR HRRE
COEI A TYZDLDRAANT T AREICET 2RFHEZ. FRIRITHFIEL = (R
BOAELR L, XEIIBEHICE ED7).
1. Isomer shifts in neptunium compounds.2%6
2. Nuclear moment ratios in 23’Np from Mossbauer spectra.2?
3. Isomer shift and hyperfine splitting of the 59.6 keV Mdssbauer resonance in
237N, 208)
4. Hyperfine interactions and anisotropic lattice vibrations of 2’Np in «@-Np
metal.209
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5. Some results of an investigation of neptunium compounds by the method of
Mébssbauer spectroscopy.21®

6. Isomer shifts in the actinides.?1V

7. Covalency of neptunium(IV) organometallics from neptunium-237 Mbossbauer
spectra.2!? '

8. Mossbauer spectroscopy in actinide research.2!3

9. Méossbauer spectroscopy on actinides and their compounds.2!¥

10. Mossbauer spectroscopy of actinides : Some applications to solid state
chemistry.219

11. Systematic trends in the 23"Np Mossbauer isomer shift : Overlap of IV, V and VI
neptunium oxidation states and correlation between isomer shift and crystal
structure.2!6)

12. Méssbauer spectroscopy on actinides.21?

13. Mossbauer spectroscopy as a nuclear probe for solid state transuranium
chemistry.2!®

14. Chemical aspects of actinide Méssbauer studies.?'

6. BOHOHIZ

F2TVEIAETS L OESHICET AHEE. AANT T ANEE ERERFERELT
BEAL TS, ML EEZ2BE T3 N TEARSIZEZHOE. LML, LEWOE
R EMEICEELTH, FRICHHLMOB TIFERBAR 73725 HDOMENT ENH
L. FRELTWAXEZEAL NS EZEDA, W20 OBENKRETHD &N
BN TEREED. ZORAIFIEBETZE2ERZOL,

* . ML ARCE2OMGERICH> TEREHEZTRT S Z &IOHIF, IELS
MBTETVEVNDBDHETN TS EEDNS, BT, TEXTY U MEEMIONT
X7 ORIEEEAE N, TOH, BEES THOLEY (THEX YU LMEEH) 1IZDOW
Tk EAK L7, 5l L@z btamaididd s n T iRanbdORnENn,
O BN TERLAEEEZBET S 2 L) RO TEKEIZE, BAAWNZ R L1572

Mo AL DILFRE L OB EFIHE L2, XIEE U THEAL TWZLITE, ft&
MORRNERFEEOBENA Y TH S, XRES LEWENHEE L TWAARRNESE
Z. ALEMONER % BERIICERER S T LI3EBL .

Aoz A LRI EA S TCHARFIMEFRORBENREL TNEHOT
HoHM, BEEHFOAr—22TFLIRELTNVS, KT & R H B & R 2 12 SRS
SIS TEBNWELETEBEDTEIEDARETH S,
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