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2P0 1 SEFIRIC L O R EUREEB T 58 (1) $HEOARORS
GUKER) FTEKR. OMUKE#, BBRE

[FERR) EFBEAE V7 o X4 — N —S@EEHE TS ETRRVWAZI T AN
SoSEE TR ILRVEIN TV, BB TLORETH 2 AEFERRE
724 N =mEEA SR TENEEVAVWALRTFLLTOLHELDNES
LEIoNS, COXITHNE S > TETROEHEMFEHWTH#ELERT S
ZEic U, BAFBMNTRYYFLTLFTE FRO Y v 7EKTH S, Zotin
5 [Fe(5-NOz-sapa) ; 1BPhy D H NN T H » 7o T DSEEDOEFKEICH VTR
A EVREOSR (88) &, BA L VREORE Gr) © 2 BENRSRING
BEShic, LALLTRLT7 ¥ b v BEEP CHRERKFCIIAE Y7 o x4 -
—DOHEEZRT,

OH
[EE] B FX-sapald 2-7 3 / A FNE ~ CH\\N/CHlej
) ULEFYFATUFE K BB, Ch N NS
CRYTFAT S v EMA. BB (D) A S
KEMAEMA. 7} 57 2=k vBEF FY e

U LA C gk [Fe(X-sapa) . ] BPhy % 187z,
C@Eﬂ?@*ﬁiﬁ%l’ig. Hemd, Fig. 1 Structure of Ligand

GEREERE] Fig LR UAEMNTFEAVWCTER L g =lsSthix. 7t b ViE
WBhTREAE Y7 axA—"—DUFZRTH, BETEAE V7 aXF —1-0
HEERIEV, I 5IEREICK 280 BOZEALIL [Fe(5-N02-sapa) ;]BPh, T
Bl - P OSEEEGRI T - 7,

% 2T [Fe(5-N0,-sapa) , JBPh, ic D WTBEL B, & DSk AREBIETHR
BOHER EEBOHKCHBONS, BEROBKE— A » MK 530080
LEERFETHG6. B L Z/R L. Fig. 20 A Z/NT 7 =X X7 MU bEERIEE
AEUEETH B, —HEE GO T — A > MIBIKH 530080 2B EIF TH2.
BUTHOEREVEERTH S, Fig. ISR LI A AN T —ZART b b o b
EGRIEX EV#ETH 2, #EGIE (UV) 2RIET 3 Lk mrEE, S
BHELCEDLYHEICEBECEDL S, KEBHICKVFRIPIEE/ONEVSI I ETHS
B, 3ODEENEZONS, ETHAOABIEI -7EVWDHI I ETH B, B

FALRENES, ERHLAP, LT L X
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ARSI -7 WHTERIDIEERL
TWAEDICEZ S, LALXRBRELAX TV
EHARD I ETHDEER I LIPS TR ‘ o
BETWAENEWVWS I ETH B, RICEHMNTFISN a0l s
EERIENEL W H L ETHE, YDV

DHb DI T = ZIVEEDD W - B F Bk Tl
BRIGHA MBI ELD. CORMTICHEE
BHEMEI->TWEIELEZEALNS, LAMLCT
NICHEDTOREBZRINVFE—PBRERIE &, © TR AL GHPRNG
EREELOTHNITWE Y bKRETHLEEX
Lzl edn, BERENRS > THRENHOD
TREBL/NEIRERZLHEEEINR S, BEIC °f
LIESSTASEE S » TWVW B EWS T & Th B, LIESST .L;;4&;fsas
A 3 IR EE TORRENARETH D RE e
LTH5D2b0THB, bLLIESSTHNE »TW
NE, SEBAIL 2B E VI EHFEERE R
REEMEEERLEZC VIRERORT Vv X
W —DECHRTHEECHEVRETHISIED "

XN, £5 K EFUEERTE 2 > ORI M%WWW%WWWWWWM

DEHHFE ST D T 0 F HHHOIRAE & o ok e
TWBIEbELLNS, _ M%Xﬁwmf

Absorption/%

Fig.2 Mossbauer Spectrum of Complex B

Absarption/X

Fig. 3 Mossbauer Spectra of Complex G

o

Absorption/X

2

-4 -3 -2 -1 0 1 2 3 4 5
velocity/m s~

Fig. 4 MNossbauer Spectra of Complex
irradiated light

APPROACH TO THE SYNTHESIS OF IRON(E) COMPLEXES ¥WITH LIGHT-INDUCED

EXCITED-SPIN-STATE

Yonezo XAEDA, Shinya HAYAMT, Yoshimasa TAKASHIKA, Kyushu University
[Fe(5-NO;-sapa) ;1BPh4 was synthesized as green complex G

(G, low-spin state) or red one (R, high-spin state). Complex G shows

spin-crossover behavior in acetone and turns to brown in bcolour by

ultraviolet ray in solid state. Magnetic properties of the brown complex

are discussed.
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2P0 2 ““‘In@Mﬁﬁ%’{@ K CONVERSION COEFFICIENT
(R AT OBE G, & EE=

H1

BTFEPSEEREETCHIBEHOEREDL S DEROEHEL DK conversion
coefficient (@x) REHEEOHA» ORI I NEHEND 2, COED S v
DOM3. M, EAR YEROERB O e 2R E LT, ''"*"InOMEL O ax D}
TAhERBIHBoto MMEWHEDO''2*IndD 155keV (4*) —ground (1*) D ax K2V
THIIZERECEFRODO I V- TP ARI bt - ZHVTHE 5.80+
L20RBEZHELTWD, COEGMIGHE (5.29,5.12) EMBOREL->TW S,
Bl (19914F) iKrishnad ik » Ty 4.8220.29 BAEFHE s N HSOD
MEER. BBARI a2 - X0 BMENIVE, Blc0REETRES,
XBZSi(LD), y BEZHPCeCHELTCBORBEABE TSI bDLB SN 5, T &
TRABXBEy B A IPCeTHBIEMELCax 2ROUERDF - 5 L Ol %
B o o

PR (T, 20.9m) REAEAKREEERHE Y O 200MeVE F B £ 0 H 5 © il
Wi EA T In (y, n) ""PrInKETHE LI, 77 v PIRHE
99.99%. E&0.lmm. KESISmmX55mmoDInE@BEH V. B = 2 44—~
i 15MeV, BEEMEB2IMTH >4 V. # -4 » &L ThaturalWLRF In
EHVILOT, FELRLI2OBHUEMAEDOEREZRITZ2HBTH 5, WEDX

B 155keVD v R E N Ka B D24, 2keVEKa it 47 — 20. 9m
D21 4keVT 5 Do MERLFENEE B FIC £ % M3 | 155keV

FUPGeTHMESR Lo 7 FALEEBPONE L i 4n
KEDPBBLRAEESERL TV WHEGEE 34% /ujzzsa Mirpg o\ 44%
Lico Fig.tiw'' " IndWAHEIKE%L, Fig.2ic  EC B 8-
MELAXBE BOZX~I P VERT, 11204 tizgy

Fig.The partial excited
HR : level of *'?In.
R 155keVO BB DAt a. BB OB OREy ET B, FLKED
fluorescence yield 2w . XM OMEEX &4 5 &
g X L
7T @
PETIND 155keVO BB O ZRD LB, EHEMEOS5'°'C s > '*"Bad 6keVD
EBoaw (0.097640.0055%) O ABH LT 2L L, WeRrTREHL
Tax%eRDlo BHBRFOSBEBPEE L TH WL CsOETH %,

PLRBA, KLESHAL
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In Ka :24. 2keV
10¢ A
. In KB :27. 4keV
w ' "
< 10
= ' y :155keV
10 L " : /IH b - - .
=3 2% 30 ' 150 155 160

Engrgy//kev
Fig.2 The X and ¢ spectra of ''*™In.

a=a (22 (3] (2]
\ 7 Xs w
BoniHEREL, WoWLELIEHTHR/ME —HIITRHRIERLE, o F
— Bl F -5 EpBENSPMNE ORI —TFL 0,

(28
Theory o relative error
Rosel et al. (19784E) " 5.12
llager: & Seltzer(1968%) 5.2 |
------------ Exp o )
FHIRYI v-7" (19624E) % 5.80+ 1. 20 21%
K.R.Krishna et al. (L991%E)*® 4.8240.29 6%
Present work 4.9540.23 4.8%

1) ¥.Bambynek,B.Cresemann, R. W. Fink, . U. Fround, Il. Mark, C.D. Swift,R.E.Price,
P.V.Rao Rev. Mod. Phys. 44, 716(1972).
2) Y.Yoshizawa Nucl.Phys.5,122(1958)
3) F.Rosel,l. M. Fries, H.C.Pauli At.Data Nucl. Data Tables 21, 91(1978).
4) R.S.lHager, B.C.Seltzer Nucl.Data A4, 1(1968).
5) R.Jian-Zhi,Y.Yoshizawa, Y. Koh Nucl.Phys.36.431(1962).
6) K.R.Krishna,D.L.Sastry, K. V.Reddy, S.N.Chintalapudi J.Phys.G 17,1727
(1991).

K-CONVERESION COEFFICIENT OF THE M3 TRANSITION IN '!'?™]p
Harumi KAJI,Kenji YOSHIHARA, Facuily of Science, Tohoku University

The K coversion coefficient of the 155keV M3 transition in the first
exited level of "'*In vas measured with a HPGe detector. The @x is

found to be 4.954+0.23 in agreement with the theoretical value of 5. 1%.
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2P0 3 Hypervalentizs Hi#7 v 7€ (V) iz B3
1Sb 4 2N 7 — VO FHRE A SERONEE Iz DT
CGEFA - H) OfHmdiEE, = 1E, WBRE,
(REX -8 ERE, FHEE, fkﬁﬁkﬁ

BUDHIEC ~+xy7rtorIn7ra—n, CH-CCF,),OH (HLEEER) &
hypervalent ot & % L L s 3 BEfZ+& U Tt & 6%125 XAk, bhibhidz
hARF LT 3= AEHEEDT7 v FE 0 VRO EEZB > TEk, £To8#
iz QB E T, BHART v YLD T EHNVARTH >l &2 B0, &l
BT 3fH% b DSOL,ClESOL Briz 51T, IE0e’qQAEAIL 1z, MH), Noy vy
BUSCOX B/ \HESEMNEE (CE&F) 2RELT, EBHALT Y VO
FC—Sb—Crhsd&L T hiEiHEH Lto ULirl, XREgEMT 2B x> TAB &,
SOLCUSEFRFEF M 27 U 7 METHR — I TR U LS AEH#HR (BEE) ©d
5Z EMHEEAL 120

ZZ T BEHAR oK 2EAL T, SSL,CIESSLBroEFAROKE 2% A1z
EZDB, ARNRYT = 2RI PNV EXEBFTOFRRDBFIE L 2N EBALPITIER- T,
LAF, Tol=p-CH,CH,, Ar=p-CF,CH,#%E7,
B 20K 21T — mﬂﬁli\ Fﬁﬁﬂi@ﬁ*) Ty XEES G T3, EiE ¢ Mac
SciencettMXC18 (Mo K #Z ) 2RV T & > 7,
EREER Fig LzSBL,CIE SDLBro) A X8 7 — 2 X2 | )i(e’qQ>0)%TolSbL,(e’qQ <
0)& xR T, Fig 2T & hi-SbLCloy 5 F#izs & TolSbL, e Ehs s % =1 o

PR TS EHREQ = -V, & L, ﬁau%a)meajpartial quadrupole splitting (pgs)/ >
A—A %[Ligand] &5 3 &, @%ﬁﬁaT VINDOFEHRSIROE S TR T I ENTE B,

V. =Y (3sin0cos’p- 1) [Ligand], V= Z (3 sin’0 sin%p - 1)[Ligand]

L L

V=Y (3cos-1) [Ligand]

L
Ruddick 51z & b, [Ph]™=-7.2, [OH]™ = -0.3, [Br]™=-02, [CI*=0, [F™ = 0.3, [CH,]™
=-8.0, [Ph]™=-6.9, [ClI*™*=109 mms'HB 51 5N T

100 Vw3 (thali=AmE#en 7 EH VA, tbelg=s 7 |
U7 MZIZHHE) o B ORDIEEHORE 5,
90 4 724 5Tol SbBr, Ar,Sb, Ph,Sbl,, Tol,SbCl,#5 &
UFALSBCL s 5, [Tol[™ = 7.0, [Ar]™ = -3.7 (2), [I** =
A100 i, -0.9, [Tol]** = -6.6, [Ar]"*=-6.5 mm s ' 33k 8 5. 5,
0\0 5
—

90
100
96
92

- TolSbLy

J |
20 -10 0 10

v/mm s
Fig. 1 1215b Mossbauer spectra at Fig. 2 Molecular structure of SbLyCl and
20 Kfor SbLX (X=Cl, Br, Tol) speculated structure of TolSbLy

R, bR LEIL, PREREDTE, ZUE&EL, kblval, HEFEAP
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Tabe 1 Observed and calculated €’qQ values for organoantimony(V) complexes

compound €’qQ/mm s compound eqQ/mms’

obsd. calcd. obsd. calcd.
SBL,CI  +17.8  +168 ToLSbBr, -186  -19.0
SbL,Br  +17.3 — TolSb,  -155  -162
TolSbL,  -183  -186 ALSbCL,  -196  -1956
Tol,SbLF 202  -19.8 ArSbBr, -177  -187
Tol,SbLCI  -19.2 -19.2 Ar,Sbl, -13.7 -159
Tol,SbLBr -184 -18.8 Ph,SbCl -6.2 -6.3
Tol,SbLI -16.6 -17.4 Ph,SbBr -1.5 -59
Tol,SbL 57 52 Ph,SbI 5.2 45
Ph,SHCL, 207 207 Tol,SbBr 5.5 54
Ph,SHBr, -196  -199 Tol,SbI 34 4.0
Ph,SbI,  -17.0  -17.1 TolSb 43 82
TolSbF,  -215  -21.0 ArSb 4.7 4.7
TolSbCL, -198  -19.8

ICy TEEMF. AFH TGOS INTILa— ) Martin ligand & KiTh3)
DOEMIEFO (OMTFEY) &C (CMTHET) o Tid, RSbCL (R = Ph, Tol, Anp3F
¥fE A 5[CM]™=-6.6mms™, [OM]i34n[OH]& % L Emn-03mms’ 2 & 5 L RET 5,
¥ f=Bancroft 5 O &E, [Cl*=+134 mm s a2 H#EZ[ClI™=+09mms & 3§ 3,

FIEDOSOL,CUz D\ Tid, Zfi2 =277 MY 7IVEIW & - T SO-Cligd & EE T, Sb-
CLICnEnHREICE B E, V,=-168mms", § /2 He’qQ=+16.8mms’ &3k 5,
ZHIIBIAME+17.8 mm s'E X< AD, UL, RSOX, k5 icziih2 7 EH VAR &
32&eqQ =-111 mm s'LHE X h, BHMEFSORNERS, £y ZZ7 FUTN
HRDSb-Clazifilz & > TH, eqQ=-57mms & xR DFSIRN T, Bb/PE,

—ATolSbLizxt L Ty 7 EH NV AEOO—Sb—O%kzfhizE 5L, V,, = +18.6 mm s
ThbbeqQ=-186mms L E I h, EHAME (-183mms") Lk <—KT B,

ZhsbAoltEPzonT, fQOEREEFEBEE2ER1IDRT, —KicZH>0fH
O—Fld Vo KD 2 EEMIFIMATE o SOLBriz DL TIZBr™ =141 95 &e%Q =
+173mms”, [Br]*=[Cl[*=+09mms’¢ 4 3 &eqQ=+168mms' -HE I h 3, HHll
fEAMSLClLE D/h&E W 2 S BAPRICN™ L D/phEd T EE2REBL T %, ZHFA I,
ArSbin 53k s 1 [Ar™ = -3.7 mm s{3Ph,SbCl& Tol,SbBri» &5 ¥, & s 7= [PhI™ = -7.2, [Tol]™
=-7.0mms ' E A E R 5T Bo

Bt =AmgR ko SqQidmmil ok <RI, Z ol czihz @S ic &
5z itk b, SOLXmEqQa XM EMT CREI BB CHIT I EB T,

ADDITIVE MODEL FOR *'SB MOSSBAUER QUADRUPOLE COUPLING CONSTANT IN
HYPERVALENT TRIGONAL-BIPYRAMIDAL ORGANOANTIMONY (V) COMPLEXES
Masuo TAKEDA, Masashi TAKAHASHI, Yasuo YANAGIDA, Faculty of Science, Toho Univeristy
Satoshi KOJIMA, Hisashi NAKATA, Kin-ya AKIBA, Faculty of Science, Hiroshima University
The ¢’qQ values observed for 25 antimony(V) complexes agreed well with those calculated using
15 pgs values for the tbp structure. Very rare positive e’qQ of SbL,Cl and SbL,Br were explained
based upon the crystallographically determined tbp structure and the additive model for *'Sb
Madssbauer quadrupole coupling constant.
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2P0 4 FhVIa—NieBI3EN A HHFEBEAE

(ZKRHE, BRRK#E, FXIL?, 53 OBE K, Rk,
/OB, AMESE, ERWE, HHE—H,H)IH0E, HE &,
BB E, framis  Kaat , ShEEE2 . ZWA—3, ENER’

(o] AHEFOPE~OHERBREEZARERCEE> TRy, Bk
REEMECH L TR, FPHFARREFISIVEVWEFAOEFHFOEBEEMEZ Y,
HEARBEEEICLTWDS, NAHEFRKERF(r P, FHEXBRIS(r p>ntr )iz
BT °DBE(=2Y )ERHETHIILIIVERETHETEZ S0, EBBARE2E8D
HERABOMRICEYTHS, KA THE, IHIREBTFLr LOHEBEXBRLIELA
ERIOGBWILKEBRBL, HRLIZ3DTLEOEKRRERAEHIADET, LEHW
REOERZ KE~NOMBEERELRRNICHMET S 2L 2Hlslz, SEHE—FED 7 Va2~
L-OHEDME L 27 V2= (-d)IicDWT, C-HOHL O-HOHEZ BIRWICHET 22 LICKRY
L, gt snr WHEROKEEND WD® 5" external transfer” BEBHX Wiz T
FOREEXRET S,

[EBR] FHRIZKEK-PSOT uF v 2N TIHNETLRBEOARY TiTok, MERRE
Bet L < IZALBID &) ¥ —(50x 60x t5mm3)i2 A h7=R-0OH¥ R-0D [ R=CHs,CH.CHs,CH(CH3) .,
(CH2)3CH3] T, MERHeRFEF TRABIZ DO Z 4~ TTFo /2. CLOND HIMEREHIT X 18
BEMNS, INOHBEREEWLH2Y ARV FDSRD, ChohoEFYED OMEERSE
BHLUz, C-HOHADTHBERRCHEW(0D) & D, RePEWs(OH)-Wu(OD)M B/ ENB, 22T,
Wa(OD)IZ oW T 7 o SINDEROF S % Stanislausb 2 OF — ¥ ICESEHEL 7,
(R EEBEHE] Table | KELNAEZEMREFANOHERL LD R, /-, Fig.l
ZOHRE/RcEURC/RoBERORIEH LTI Y P LEOKREHEZHAXRZ, ADHE
DENEC-HORZERO-HOHO B FHEENBEWI L 2 RLIRM LTWS, 7/, Ra®/Red
Ru®/Ro® &H 5 ¥ i-propanol # R < L AR BEFAM M2 RT, BERTECFFLTVD
EEZORTVWOIBORFADO M YA NVHRICE S v 8B 5 (tunneling transfer)d &
TRINODEBELLREWED, Boh#RA3MOEBEBOFEERLTWS, B
SR & D ERuC/Re(i-propancl 2B < YO ELIX 2 5 @ transfer rate Ao=4.5
0.4 Ac=1.5+0.2CTHBIN, R /RO EBEEOHH THH TEZ H(Fig. 1O M),
COZLRHEHU I pHERC- M-I DLTHEHBEOEZ2 TSI L EREL,
Collisional transfer O#GIz—%F 2, :

Acb AcD KERER, ChETKEBANTARLIZER IR OBEUZIATWEAE
D ZKFER () TRBEPTET, LEBEOHENBEATVBEEEATWS, i-proo
panol D BE R #EH b H—>D transfer KA THEOFENHATWIWMEESEH D, 20
BEREIZOWTEETZIVEBD S, ChoOBEOHEROD =B n-propanol, t-butanol,

LOESHDL, ARFELLEDS, ZICSHEOI LA, <bLBLLWAL, LTRSS

V&, LAEWLWAWSEAES, hDhbALHE, SVNEIEEL, LIPFEHECVZ,
EFEINTUVA, bEEREVWD®, WELXLOEDL, #3606, KLTBHEILE
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FINTEIEREFELTNWD, COLIRNAFT v 7 XRL2y ORBERE L BKEAL
B, BBBBECBUSLEREBOBELEFENCHARZOLEHTHY, oz, KEF
EREBEZERNCEIFTLWFRCODREELAEDZIEZATWS,

[References]

1) N. Imanishi, et al., Nuel. Instrum. Method Phys. Res., A261, 465 (1987).
2) S. Stanislaus, et al., Phys. Lett. A, 143, 239 (1990).

Table 1. Pion capture rates per atom Ry and

Z
the ratio Ry /RZ
(upper Z=C) |
Sample Ry (%) RyZ(%)  Ry%/Ry(x1073) 7T (CHy)
(lower Z= 0) —————————————————————
. 6 7
CH..OH 47.640.9 0.21540.004 4.51+0.12 e
3 51.1+0.7 0.133+0.017 2.6040.35 ED 5 L B
31.7+0.6 0.161+0.002 5.09+0.12 )
C2H5OH 35.6+0.6 0.130+0.015 3.65+0.43 ZS 4
- =
. 24.010.5 0.120£0.002 4.98%0.13 % JOVUTS - SPRRTILLY
1-Cal0H  56.840.6  0.165%0.018 6.16%0.70 EN gl et |
nc.pog 19-3t0.3  0.108£0.001 5.60:0.11 = %
479 21.840.4 0.080+0.016 3.70+0.79 )
2 -~ [ J RH/RC -
| o a0
Ry/R —
Fig. 1. Capture ratio RHZ/RZ as a function 1 #ro
of the number of carbon atoms in alcohols. 0 | | | ! |
Solid curve is a spline fit through the
calculatlons with the obtained A, and A0 for 0 1 2 3 4 5 6
Ry /RC, and dotted curve is that for Ry /RO Number of carbon atoms

TRANSFER PROCESS IN NEGATIVE PION CAPTURE BY ALCOHOLS

Atsushi SHINOHARA, Toshiharu MUROYAMA, Eugene TANIGUCHI, Junji XURACHI,
Fumihisa SHIGEKANE, Junichirou SHINTAI, Michiaki FURUKAWA,

Faculty of Science, Nagoya University
Tadashi SAITO, Akihiko YOKOYAMA, Kazuhiro TAKESAKO, Seiya WATANABE,

Faculty of Science, Osaka University
Nobutsugu IMANISHI, Faculty of Engineering, Kyoto University
Taichi MIURA, Yoshio YOSHIMURA, The National Laboratory for High Energy Physics

The transfer of negative pions captured by hydrogen to heavier atoms has been

investigated in alcohols by measuring both 2y rays from 7r0 decay and pionic X
rays. Each capture rate for the pionic hydrogen of different chemical state in the
molecule was determined from a comparison between the data for the ordinary compound
and the deuterated one. The external transfer in the condensed phase was revealed
by the dependence of the capture rate of hydrogen on the number of carbon atoms in
the alkyl group. Influence of the chemical structure on the transfer process is
discussed from a large difference between the relative transfer rates, z\C:I.StO.Z
and 1\O=4.5i0.4, corresponding to carbon and to oxygen, respectively.
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2P05

A STUDY OF 5lCr(VI) REDUCTION IN NITRIC ACID SOLUTIONS

José Francisco Lugo Rivera,l Cielita Archundia,?

Carol H. Collins3 and Kenneth E. Collins

lcentro Regional de Estudios Nucleares, Universidad Autdnoma de Zacatecas,
ZAC, México

2Instituto de Ciencias Nucleares, Universidad Nacional Auténoma de México,
México, DF. México

3Instituto de Quimica, Universidade Estadual de Campinas,.CP 6154, Campinas,
SP, Brasil :

Chromium species in aqueous solution are usually present in the (III)
or (VI) oxidation states. The literature considers that solutions of
Cr(VI) are indefinitely stable with the distribution between the different
hydrolytic species (chromic acid, bichromate, chromate and dichromate)
-depending exclusively on the Cr(VI) concentration and the pH of the
solutions. ’
The present study was undertaken to examine this proposition at low
Cr (VI) concentrations in nitric acid, using 5lcr(vI) as a convenient
tracer. Acid solutions of Cr(VI) in the 10”6 to 104 mol -1
concentration range were prepared by appropriate dilution of Cr(VI)_stock
solutions with nitric acid in the concentration range from 2 mol L™+ to
1075 mol L-1. Aliquots of these solutions were analyzed after appropriate
time periods by using a pair of small ion-exchange columns, one containing
1 mL of BioRad AG50Wx8 {200-400 mesh, Nat form) cation exchange resin and
one containing 1 mL of BioRad AGlx8 (200-400 mesh, C1~ form) anion
exchange resin. The relative quantities of Cr(VI) and Cr(III), this
latter a reduction product in the acid solution, are estimated after
comparing the radioactivities of the reference sample with the column
eluents. Depending on the concentrations of Cr(VI) and HNO3 the solutions
are monitored .for periods up to 90. days.
The results show that the quantity of Cr(VI) present in the acid
solutions decreases with time, producing Cr(III), while a complete cation
exchange analysis reveals the presence of diverse Cr{(III) species. Thus,
in the pH range from 1 to 5 the velocity of reduction of Cr(VI) depends
on the initial concentrations of Cr(VI} and HNOj, with less reduction
occurring as the Cr(VI) concentration increases or the acid concentration
decreases.
) These results show that low concentrations of Cxr{(VI) are not stable

in an acid solution, an observation which has implications with respect
to the storage of Cr{(VI) solutions in studies of environmental
contamination. ’

Acknowledgements:

(CONACYT, México); (CNPg, Brasil); (FINEP, Brasil).
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2P06

RADIATION-INDUCED ISOMERIZATION OF THIOUREA
INTO AMMONIUM THIOCYNATE

1,2

H.J.Arnikar . A.H.Kapadiz, D.G.Naik2 and J.G.Chandwadkar1

1. Department of Chemistry, University of Poona, Pune.
2. Agharkar Research Institute, Pune.

Abstract

The isomerization of urea and ammonium cyanate and their
thiocompounds have continued to be of interest. The mechanisn,
generally accepted, for the conversion is x

H\ /XH by
NH4CNX —> NHy + Nz2C= X — HLN”C\\HH —> HyN C —Ni2
where X =0,8

Studies on the 9y-radiolysis of +thiourea, reported
hitherto do not mention the formation of the isomerization
product (NH4CNS). Our observation of a small yield of the

isomerization product in the y-radiolysis of thiourea would

appear to be of interest in Radiation Chemistry. r—
irradiation of a neutral solution of thiourea (2 ml, 8.25%)
was carried out using a 2.5 kCi source of 6OCo. The dose

rate determined by Fricke dosimetryA was 0.4 Mrad/hour.
The yield of NH4CNS was measured by spectrophotometry in the
presence of FeClSat 450 nm. The observation of a 6-fold
increase in the electrolytic conductance 1lends independent
support to the formation of the lonic product. The G-value

for the formation of NH4CNS obtained from the conductance
data is distinctly higher than that obtained from the
spectrophotometric method. This suggests the formation of

additional species, mainly 504 in the % -radiolysis of

thiourea.
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Tracer-diffusion of Mn2+ ions, labelled with 54Mn2+,

has been studied in 1% agar gel medium containing, alkali
metal  chlorides wusing zone-diffusion techniqug™. The
concentration of electrolytes is varied between 10 “to 0.2 M
and the diffusion coeff%cients are measured over the
temperature range of 25-50 g. The activation energies for
the tracer-diffusion of Mn ions, computed by least square
fitting of the data in Arrhenius equation, in wvarious
supporting electrolytes and at various concentrations are
listed in Table 1.

Table 1. Activation energy for tracer-diffusion of Mn2+

lons in various supporting electrolytes.

Concentration/M E/KJ mol 1
3 LiCl NaCl KC1 CsCl1
10_2 20.140.9 21.7#0.7 27.010.86 28.6+0.9
10_1 16.4%0.6 . 20.0%0.1 23.5%0.2 24.80.5
10 12.94#0.8 19.0%0.7 20.5%0.8 21.610.86
0.2 11.1¥0.9 14.7%0.9 15.7x0.7 16.5%0.7

As can be seen from the Table 1, for a given
electrolyte, activation energy decreases with increasing
electrolyte concentrgtion. This observation is accounted on
the basis of Wang’'s model, proposed to interprete the
diffusion coefficients at higher concentrations. According
to him, as the -electrolyte concentration increases, it
becomes increasingly difficult for water molecules to orient
themselves in order to keep the semicrystalline structure
existing at infinite dilution. This in turn decreases the
local dielectric constant of the medium which #n turn
increases the self-energy of the diffusing ion in the ground
state, excited state remaining unaffected. Thus, total
energy barrier for diffusion decreases with concentration,
as observed.
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Further examination of Table 1 shows that at a fix
concentration, activation energy decreases with increasing
charge density of cations from the supporting electrolyte.
This observation is explained on the basis of extent of gel
melting in presence of various 1ions. The 1loose gel-water
structure through which diffusion occurs gets distorted in
presence of various ions because of their greater attractive
forces for water molecules than agar. Anion being common,
this degree of distortion 1is expected to depend on the
charge density of cations. Lithium ions with higher charge

density attract more watEP molecules towards them than other
ions which means that Li ions melt gel-water structure to a
greater extent as compared to other ions. The distortion
thus caused in short range crystalline structure of water,
as mentioned earlier, results in the decrease in total
energy barrier for diffusion. This picture indicates that
activation energy required for a given diffusing 1ion in
different supporting electrolyes should be in the reverse
order of charge density of cations, as observed.

1. Arnikar, H.J., Patil, S.F., Adhyapak, N.G. and Potdar,

J.K., Z. Phys. Chem. (Neue Folge), 120, 51 (1980).
2. Wang, J.H., J. Am. Chem. Soc., 74, 1182 (1952).

—287—






