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The Structure of Radical Anions having a [Vb Element as the Central Atom
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7z, CFsCla &t sMTHF #2 Zn v BRHBESR%
BRIL- L ZAHREMTHE 75 RAICRONHHRE
FovZr VBT, ® RIBEEVY, B1oAN
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VAN g g #% A, A, Ls Po
CF;Cl- 2.0070 2.0021 35Cl1 17.7 43.2 0.0156 0.167
37Cl1 14.7 36.0 0.0156 0.167
19F 87.4 197.3 0.0072
CF;3Br~ 2.0212 2.0036 79Br 105.9 244.6 0.0195 0.201
81Br 114.2  263.6 0.0195 0.201
19F 79.2 176.4 0. 0065
CF;l- 2.0483 2.0002 127] 178.8 373.1 0.0333 0.285
19F 67.2 144.6 0.0054
CF:Cls~ 2.0105 2.0020 35Cl(a) 16.0 47.7 0.0159 0.0207
35CI(t) 16.0 26.9 0.0117
19F 42.2  149.5 0. 0045
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C 0.2771  —0.0128 —0.0128  0.1960
Cl 0.0313  —0.0002 —0.0002  0.3876
F™  0.0036 0.0008 0.0149  0.0270
F 0.0036 0.0110 0.0032  0.0270
F 0.0036 0.0110 0.0032  0.0270
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LY, RELDBEE525 2D F 2% 0l L (axial)
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<Yy ZZERAOTYERLIEY o2/, BEFEOR
BETHIENTERY, ZZCITRRN/cnr Zan
APVT =AY IV ANVORLEFZCH-rH SiiCEE
Bz r &, Cov BBENLTD FER/FEI LHTHHD
. Fhed SiFy TRLAEZZEL, ZSHmHERHE
BEXBAHTHAINLOLIREKHHMEIELD. Z0
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B RARZ VORI EZORMICIE, BEH3 ¢ 1
DARZ PVEBERZA. Zhid 35Cl1 & 37Cl o=—
DRMEICIADREICL > TELZ DT, TOHHED
Xx&EXLV, #h*h Cl #o h.f. BEERLRES
T TEA. = Cl o h.f.s. ZF20 0 ITBHZ
WD L2ENEMIEFL1OoORERNBEEZDHF
REETHZ LD 5.
WRICHERIOTT A2 P VICEABT &, B0k
TLEZAROBBZRZ P IVBOBOBOIIKIET H A

#&3 SiFy BLU SiFClm 7 =AY IV ANVOEHHESRAT A —y —L s A VEHE

BAER(G) AEvHE XM
a

VAN <Yy 7R T (°K) g % Ps
SiFy” AARYF Y 2.0004  !9Fax 309.6 0.0180 (1)
19Fq 80.7 0. 0047
298 —415.0 0. 3407
SiF5Cl- TMS 153 2.0008  35Clax 43.1 0.0258 15)
37Clax 35.9 0. 0258
19F,x 250.8 0.0146
19F¢q 64.8 0.0038
298j —495.2 0. 4066
72720, Fax, Feq RENFNZET7 SRR O LIS L URE LIThH FARKT 5.
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LTwAZ Ehb, MEMENARZ F VIZAFO R~ 27

FVAS 2981 I S T2 RIZHBLTELZ DEEZ
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LB OERA S LIT, RV BELRDAHLE
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K&L, Effils 2BOF DL hR/NZ, ZoBERrD
SiF4~ OFERY LtoXsicLy, 7=AvsvaNn
SiFsCl™ iZFEED CFsCl™ Li3R/s 0 =77 R
LD, ToOWMEICKERACYEBEEL L OF LClz,
¥t DFRELICEML 2O FAHTH S0 LGRS
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Z DRIV TRMITOTHZ LI T HH, 13 SiFs
Cl- LAKO=ZHH#E 7V I VT, EBTFHTHY,
FTCICHERIZLHE SRIFELHFHELOERXELN
Twb PRy v 10,18 8L POCIg™ 1 5 v A1 v
BFMBEBASECTHERD L 575 BT WG4 SiFsCl-
HRHUTRETHZ LA TESD, =M HEERE o hbL
BIZHHCIBICFR, *olh (ZH) IZh /2 PHLY
kick& 2z v EEL o, £/, KELOFIX Si
PHOENLEZZERNTHHR (YD) TH -2 PHLE EIC
INBREVEEX D, DI, WEOFIZoAhy
RN 2 PHLEIT/ NI WA E VA 0.

LIATIDERFHEARZ b VOBHIOBONS 8
&, h. f.s. KT H7 vV VOEFERMI EITERN
FRBERTEIEHNAT A —5 —DfE L ERNITIZ
—BTHRTCTHD. UL RELLURBGLZMAL
TV IalV—V a YEFRUELTRLEZBRAE T £
—y =@l EThPrbORDIZACVBELR AT
RL7.

SiFsBr V> THRDEBRAX1T78 /2. SiFsBr™ o
ARZ P VIZFABRICE VERER <7 bV L7125 RN
HERL7. T1°K TORRZ b VBBEET, 22DICR
WTHZ L REETH 208 CFLle™ oFANL S
12, MBLDEBRLITR, 7V ANVORAEOER
B2B/C, SiFsCl™ iIZx LTI - 72 & AR EZ H
LTI 21T - 7.

SiFsl W/ T°K CoRKDORIESL D, SiFsl™ @
ARZ P NEBI. AR PO ZRMNE DD THE

M4 TMS=<tYyZZhDSiFsCITDE SR 2 TIIZEA6EKBB1EOKRERANBOF &, Sfi/s2
~Z by (TT°KHAIE) BONEBABDOFIZL VPN T H 728, =M
T4 NuT7uuyIVT oAV IVANCHTAESRAI A —5 —BLU AL v HBE
g 1E HBEERG) AY Y ERE
2V AN gx 8y 8z 57 Axx Ayy Az, Ps Pp op’
SiF3Cl~  2.0012 2.0012 2.0000 35Clax 36.2 36.2 57.6 0. 026 0.139
37Clax 30.1 30.1 47.9 0. 026 0.139
19F,x 200 223 360 0.015 0.099 0.014
19Fq 53.2 87.1 53.2 0.004 0.021
SiF3Br™  2.0097 2.0097 2.0006 79Brax 156 156 327 0.027 0.249
81Brax 168 168 353 0.027 0. 249
19F, ¢ 187 209 340 0.014 0. 094 0.013
19F¢q 46.3 61.7 46.3 0.003 0. 009
SiFgl~  2.0450 2.0450 1.9867  127Iax 225 225 446 0. 041 0.323
19F,x 164 180 286 0.012 0.075 0.010
19F¢q 44.0 50.7 44.0 0.003 0.004
SiF2Cly~ 2.0108 2.0000 2.0000 35Clax 31.0 31.0 60.5 0. 024 0.193
37Clax 25.8 25.8 50.3 0.024 0.193
19Fq 34.1 72.3 34.1 0.003 0.023
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LREL, Z0k, HAEBIKRZVLYD, ZREHEHE
DBEENRKEL LD, ZOZLXFALT, BItoWME
YEDHZENTEN., BONIZESRATIA—5—,
BIUACVBEELRAITRLE.

PLEngER, SiFsX™ (X=Cl, Br, I) ov>3h § CFs
X-(X=Cl, Br, I) o CavHith& 3575/ =FTmHER
WEx Ly, nayvXelfioFxzobkic, 2/
DEMEFAFRE LT o LERTHZ LN TED, &
Hlizrr s v XHCl, Br, I LxoBREEESBRDT
AlcohT, FDLTHORAEYHEERBRDILTEY, Z
ZC A FANBFSRESEREFICEET HZ L300
A.

CF3X™ & SiFsX™ LZ W A /20ic X=CliZow
TOME LU R Y BEMIZ B5ITRLA, SiFs

B5 SiFsCl™ & CF3Cl™ Lol bUNiT R E Y
BENME

Cl izht¢ A Z R H < L THREBALE DT
»H0, PFy 7V A VIZk$ % CNDO/2 ofEREXMIS S
BAHL,® Zr-Chil ko LCISIF (3180°0HTHh5H
ZEREZLND. WTHICLTHYESROF—5 —
5720 TCREFVEAAICOVLTERERRAZ LB TEXR
v, ko Cl L FOFRKNBEFOA -7 PHLER ALY
TG CHAZ ENbrD, LT, FHEFRELL
TZn2onPHHEL, Si 0s BLURIZRREINA
2oz y HEZEG/Z PELED b 72 5 ZF0E a*
(o*x-si-r) RiGAHSFHBIHFETHZ LIZEY, C
T ar*(c¥o-x) Wl L EKEDHHHRART.

-2 b SiF.Cly~, SiFCl3~, SiCly~

SiFsCle % AV CHEMRDOEE AT/ 150° K TE SR
BIEZ 170 - 1o, JIEFHNEARBZLIDARZ Y
B, FoOMFTOER, 2E0%Ms Cl os REY
BEIEML 2EOFOZNLIVEFELIREVOT, T
@ SiF2Cle™ (Z 2 > Cl Z#hhLE I & - =77l #EELR

BELEHZ LD,

TT°KCREHERR2Z bri@bhizds, SiFsCl-
2 LAV 2 & AR RSE £ 150° K CoREZSEIT
LTV ialV—vaviRIDAI A= —RRETHTZ
LHTCE, ZZC, BAOZARZ X DETTEIC
TV ANVPEARIAL THDDBRLRTH - 72720
AT AMIE'® 2 FALV IaV—VavE
e o768, ERR2Z bV EIKEBHLLD

SiFCls 33X U SiCly Z VT RO ERZITS - 72
LA, 20%MsE o Cl 2k > CHR LTS
BAMBERDbh, bt SiFCls” oBAICRFIZL -
TN 2RIZHN, £72 SiCly™ oFAIKE 2 @0
HMizzKE Lo Cl IZd > TEHIRABEL T LD
bATAR

LA L72ehsh, BCREZRAOVZFVETMS <
FY Yy 72V ANICE DRIN TSR LRI
BEiELE. £hiZd20bbd, FTRG R DA
PHTY, ThLBEHMMEMREL LALERTHT
LTED,

LR, N"uZnuy v 7=4AvIaVANEE
NICHISTARLRFEZCETAHAT =AY ZV A NR
Cov it LA 0BT, SHMHERMEL LS
L) BBRD ARERAB b

-1 CH3Br-, CHsl", CoH;5Br~, CoHsI™
BTREF L L T—ROICEHhTw5hH CHsX (X=
ClL,Br, ) B A% /—7s X OBREHES, OB
& D REENBTRRAZO (BRI -CHs 7V AL L
X- L2k, Williams Hid, 1 Zo CHsX &t
7 b= b YL BREEIIC Y B 2178w «CHs 7 v
e X ns 4 F 44V L5 <HEEERLZ HsC-
o X- BN OE SRARZ F VA8, Zottmy
REBHOFBBRCELZT =4 7V /1y CHsX™ 28
BT ARPOBRBTELZLDERDNAS. Zofn
#i3. Symons 529, Fujita 521 Zh I HEERT
Sprague??’ {2k o TXBHIZFEL<#ARDH, CHs 7
VA Cav HiTEZ L AT LWL ITIN.
TCITBRTHKZL HITTMS < MY v 7 RIZFRD
27 =AY IV ANEREILTHOT, Zhbm¥o
W& CHADTIET =AY 2V AV HRTEHDT
R oo b i, CHsX, CoHsX (X=Br,
D #AVLCRKEO TMSIZL A EREZ TR/, Ly
LG LT =AYV ANY, ooV AN—
NT A4 B ALV S ERICE S, CHsX Tid -CHs
DVITFNVITMS 2V AVOBRBY 7 FIVIZRBENT
WAHRTHHH, CoHsX Tk «CeHs v Avovy



FVDBEIPBRTE /.

-2 SiHsCl-, SiH3Br-, SiHgI"2®
SiHsBr &L TMS <t Y v Z AT A B LT
TI°KCHBRIL7ZESR ZRZ b VA R6 IZRELE. &F

fell

Lyl L1, Ly
-
Mt L

B6 TMS<tVYyZZXDSiHsBr ®E SR X
~Z b (TT°KHAIE)

ROTMS 7V ANDY 7 F IV ORI BB 22 i FREY
RAMZR <7 V@B H, ZOFTHS, BERDE
Y 81Br L "9Br D 4 KBOBDILBDONX HIT 2 KITH
HBLTCoAHZ b, %/- SiD3Br Z vz Ffko
EREORBND, Z0 2RO/ 1 HoHIZKEET
AZLEBELN LR S ThiAT TR TELTMS
<MYy ZRABTCT =AY 7V A VHBERHICRELE
NHEVLOIBELFESSTHLE, ZZTELEIV AN
i3 SiHsBr™ 7=#4 v v ANThrLERSTAHZL
RTELS. ZLC, ot} SiFsBr- 0fA LA
R=FTWEERTHY, Br L 1HOH i kic, F28
BZBN-AHIEBD 2HOHARE LT 23D L& 2
bhb., SiHsCl ZHv7z 2 %, CLIZXL AHBAVNX L
TMS UV ANIZL > TR Y DBABRBINTLED

¥=9176.8 MMz
A\
;i f f\N‘?

U |
|
i

#(81)
779)

%, SiDsClo#EREDlBIZL D, ZA~2Z bR Cl L
1finoH® h.f.s. L0HBYTEYILD, HARZ b
WRDFATEMNEE HIZ 2 fHAOEMHIZK 5 TN L
FHELTHHDORERDONZ. TN BHBRKRE L
DHIZEL A DT, ZoHBE h.f. o7 vV VEHEE
EES AL OEXEZTHA,

XHICEERZZLIE, AR2Z FVOFEEIC 29Si(1 =
1/2, 4.7%) CX>THBLIZRZ P BBBNZZ
LThH. hRECHBLBNL CL H o h f. 8IU°8
BT HAT A= —% T, XHIZ PFy iR
£ 010 298] DRNBF A4 &L PHERKRE ELO=>D
HE Si Loz —ERT AR EICAEP > THD LKE
LT V3IaV—vavZfFiy 2961 A& D
Ro A= —H B,

XHIT SiHsl ZAVWCRARDOEREZ TR 72, D
R, 1EOHETICL2EF% h.f.s. 28bh, =
HRE 7 =4 2 v AV SiHgl™ 230722 LA
T&/.

SiH3X (X=Cl, Br, I) {z2oWw @b/~ ESRAZ
A—F—, ACVEEXRESIRLEL., TIZTH XN
Cl, Br, I LT AHIZONT X L R ¥ v % )
L, SiFsCl™ TR~z LFE I, RAAEBFIR ar*
(o*x-si-n) AFHELCFETHLEE2BNS. SiHs
Cl- o2y BEMIPOHLIZLL O, ZTZTHRL
N7z v A HsSie X Bftmcid’s <, 5FH
7=Av IV H SiHsCl™ ThHaHLERSTHT LA
T&D,

-3 GeHsBr, GeHsI™ 14
TMS#%#=<t Yy Z7RELTHVIZEE, CHsXTiE

#+&5 SiH3X", GeHsX (X=Cl, Br, I) 7 =AY SV ANVDESRAT A —2 —, ZEVEERLUHE

g h.fEAER(G) AYVHBE

SYHN gL g ¥ A, Ay 0s 2 s

SiHsCl~ 2.002 2.002 208j —295 —324 0. 250 0.314 T
85Cax 27.3 50. 3 0.021 0.150
1Hax 52.7 56. 0 0.106
1Heq 4.5 ~0. 009

SiH3Br~ 2.004 2.002 81Brax 138 274 0. 022 0.183 T
1Hax 43.4 45.6 0. 087

SiH3I~ 2.009 1.994 127,y 165 328 0. 030 0.238 T
1Hax 35.6 35.6 0. 070

GeH3Br~ 2.013 2.005 81Brax 150 285 0.023 0.182 C
1H 22.4 23.9 0. 045

GeHgl™ 2.019 1.999 127,y 214 358 0.036 0.211 C
1H 21.5 23.2 0. 044

a) TREAMfEME, Ci Cov ZEKT 2.

L



7=Av IV ANRBRINT, SiHsX TREJM#
7 =AY 7V AVPRRINIILEBAEAERRY, £Z
T, ROEN b#ETHSD Ge #HhLEFEFL Lz GeHsX
TREDIIBERIBONL,I LV BARENTRE
AL 5.

GeHsBr # L CRABOERAZ TV, R7IZRTE
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B7 TMS<FVY o2 AH0) GeHsBr™ ME SR

27 by (TT°KEAE
SRZ~Z b2/, ZThiZMHIZR6 »SiHsBr~
DARZ bV ERRRD, T9Br & 81Br of 4 KRS
XHIZ1:3:3: 1 DAKRIZHAELTUH, AT MV
B EO T ORBREEHLHS, SiHsBr™ T Br o
SENRIHIZ1IEOHIZL > THARLIY, Z0 GeHs
Br~ CRR&M 3EOHICL VARBL L Z LML
»ThA.

TONRAIBITHIDHIHDIT, 1GeHsI Z T
RN ERAYTo 72, BONIARZ P VRTIZES
6ABARDIZ1 ¢ 3 3 1D4AKBREAHL, Fif
2 3AOHOBEELHEI DN, KT A —5 =12 EERK
4iIZRL 7z,

PR L Y, GeHsX"7 =4 v 7V 7NV TIE 3
DHPE LV Z 20 CFsX- LR Cov ML IS
LiERTX A, ZokRkid SiHsX- BR=H W TH
HLokmL B L/t E, SO TRIREHCHERE L
35,

-4 SiHa(CH3)s.nX-, GeHn(CHjs)3-nX " (X=
Br, I; n=1, 2)2®

FRROERIZL Y, BELT=AVYIVAINVDESRZR
~7 b VEBEZ. 1o (SiH2(CH)IY) ZRE,
CH; #:4 SiHsX", GeHsX™ [CMAL T 7 =4V
VANOHERY LLEDLT Si FHFob oL T
REHTHR, Ge FF0d ozt TR Cav Bii
WhkLH, Si XPLEFELZZHWMER S U AVT,
CH3 Hi3MhprE L 0 dIALiE 2 B IC I D Z &8
Ruwrzahiz,

-5 SnH4", SnH3X~, SnHn(CH3) 4-n, SnHn
(CH3)3.nX"2%

BRIk~ 72 & 51T, Morton Hi3 SnHy & A AR
vy v B VLT SnHy O RRZ bV ERL,
4TAOHD 5 H 2 ABKERDEL, o 2 VNS
AR E2AHZ L BE MR EL LS LEROT
bhr. v

SnH3Br # AWK LT, D7 =AY FV A NVEZERR
Bt LRALY, SnH3Br R X OO TCRLET, £D
2V AV OBRHIZRBRERD LTy, L ZAHTCHs
HEEMATHL SnlbBYOREEVEELZ LA
hTwh., #Z-C SnH3CHs, SnHs (CH3)2 #FWV>T
TMS CORBOERY TR -72LTH, ThHDOT =
AV oV ANHERL, AL CHs HEIZ=J7m A
DFBUBIZAVE EOHONHITIZ LA LREEEZ
BT b o7, BE SnHa(CH3) 30X~ Z3R¥ 5
HBRATR02o2o5H0, roBRIELANE, TCK
A THRBEEL Y SnHsX™ oL #ETHZ L
BTEAHETTHA.

D Eofe oEZBROESR, CH:X™ BEHIh T
Vs, FoREE0RBTE LN HaCo X A% Cav 1
Yk HZ L, LU CFX™ Laoxfisk h CHsX™ §
Cav W2 LA LEZBNA, —75, SiHsX™ =M
$EpERY, ¥ 77 GeHsX™ |3 Cav BIMEEA L HZ AL
22720, SnHsX™ CRZEDERMEF/-N DL SnHa™
OFERL ENDBRT Cav BEBOWHRENE Y., ZoX
ScExAHL, BN bERLETC, Si Ge, Sn &%
LT AHICONMHX 7 =4 Y SV A1 DB EIT
Csv, SHTMEMIEZ L H T LITY b THRKER
U

N Csv #&EEL=Am#EIEE

AAV VAN Cav iR L DD, S MR
(Cov 7213 Cs) WitEx L A5 MEICBALTRS
MHENTOAHEDIZCHt A FAY IV AN DD,
BUR GBS 0GR C4 U/ EMmE AR CH*
5V AW EERIES va(te) 12X 5 Jahn-Teller ZiF D
72 FT&N, 2A1(Csy) & 2E(Csv) 2725, ¥12
2E 1hAE13 Cav T3V TR &E T/ £ Jahn-Teller %
RLa20TEHIT Cov RHDA4 AV LMD EFAD
n’CL)é. 25)
ZoBIThrA LI, BT =AY ZV AN
Csv Xz & A0y, ZHMMRMEL L5 &5 HE
TPV TRBEFREZ T TR, BFRBREIKE
RBEEZFELCH DLEZDBND. 2O

LPhiIZ LA, REOKELZZIEREDELT =



AVIVANDZRANX—NTRESIRES Cav Hith
ThHY, ZHEHERITHHI LS HEIT/LHNT,
SiH3Cl™ %L L€ CNDO/2 gt L b, Mo
BT TR AT o/, 2R, Cav M&ITKTL
Tid

Si-C:1.97A, Si-H : 1.62A, /CISiH : 116°
/N 2L E—: —22.767 A. U.

%, ZhmHEREECL Tk

Si-Cl : 2.07A, Si-Hax : 1.66A, Si-Hoq : 1.64A
/HeqSiHeq : 104°, /HaxSiCl : 158°, /HeqSiCl :
97° W/NE= RV ¥—: —22.778 A. U.

@372, ZZTHax, Heq BZENZ0HE, KRE EOH
ThhH., ZOHRID, ZHWMHRIEET= AL X—1
ICRETHHZLEDODIDHA, 2ZANVF—IT Cav &
= RS O /71T double minimum 23FEET A
ZERbrDh. ZHE#HEICHLTBON A Y HE
DEECITR LD, ERE L OXIDIEZ ORE TR

&6 CNDO/2 ¥:c@7-=hm#R SiHsCl
T=AVIVANDRAE YV EE

RFHK
F¥ S Px Py Pz
Si 0.2805 —0.0205 0.2606 —0.0316
Clax 0.0072  —0.0015  0.0555 0. 0525
Hax 0.2194
Heq 0.0484
Heq 0. 0484

a) FELHEEIC oW TR R L.
b) z#hkiz Cl 2%, 2z ySEMIC/HeqSiHeq 0 =%5
WAL B,

RINETHHS.

V whUy IR

BUBIZRRZ L 5I1Z, Zo—#OWFRE Morton &
DAIARYZ V<Y v 7 AFRTHDSIF 8LV SnHy™
T=AVIVANVDOHMAEY IZL > THIEE N/ DTH
%,

Morton HRRRELEZV I VD EHFHEESRARZ b
WEBARI-DIZAARY Y V<MY vy Z7ZELTH
W7z A, ZoJiiEld Fessenden HIiZ L - THdwbhiz
SFe¢ vt Yy 7 RV LBLHLEIAHKRTHSH. L
L7 SFe WEBFHRAIL L TALNALL I
FUy 7 AEAEVBETFERMRT LY, T=AVYIVA
VOMRICRBERETHHNIIE )L THA\. SFe
<Yy 7 ARBHICE Y FRFESOUHHEEHY, F
FEFEMC L ARKSHH LD DZ YV ANIBERIN
111)6_2.27.28)

—J, AARYFV= Yy 7 ACRHETFHE 0%

Hxzdb, HREFRNMIZEAZ7 xR 75 7=0V7V AN
BEFBLNTHAPIZR, HUIHEFEAARY S
YHRDBEET VA Y OKRREFIRE, TVXNIV A
WEELAZ LA, Miyazaki Hick 9 77°K CEEL <
FARBH,2Y iz, HEFOEER T o HEBICoW TR
Miyazaki 539 8L Iwasaki 53D ([ L AZHRLD
B, ZThBIZ2WTUIAT L OB RS, TTIE
B AELORHLEXONTHAH3P 0TI I TR
HET 5.

TM S IZ2oW TR D22 EROBRIE D
NT»5H. 33

Ukorxrxvyy, TMS<Lt Yy 2 R0RKEHD
HHIZ OB L TR SMLEOSIB» D EELZ L3, &
NHOWHEFTRINT S > THEL BT L ed/vs Pl
DECBBEL 03 ZLTHDH, ThHOBEHT
DETFL quasifree REITH Y, BTFRRFLBEDIIK
JBL, 7o& zid CoHsBr LRREENBTFRHIRICLY
«CeHs & Br™ IZ,3% ¥-BMBENTFPHERRILKFEL
B7 =AY 7V NNVEERTHD ZepBEILTY
2.

T=AYIVANEEZLEE, TORFTCHLHEA
AV DBREVRICH. AAR Yy v OBRFEIREB TR
AARY I VIGA AV IZREEL T tert-7F V4 AV
(CH3)sC* L iso-7F Vv 4 & »i-C4Hg* LiT78 5.
Zn5H (CH3)3Cr B4 4 v L oRISHIE L,
#(3 (CH3)sC* m2. 4z L i-C4Hs™ TI13.0.9 & 5%
TN T 5.3

AARY 7 DBEERECOBA 4 VIiCBETAHELY
G 20, BB C-C AN X v HERFHRH
DAH=ZXLDHEENREL LD DLEEZDLND.
ARy vRZF b AF N =F VY (TME) ECO2%
ANTTP KTy #EH L, TME*®ESRvVZF 48
BRI WL VIRKLHAMENDHH. 3T T, HHEZ
VANTEL TR tert-7 F 7 v A dELE L TEH
Xh,3® N:OxkGEs< Yy 2 2Ti3 -CH:C(CHs)s
VBRI N/, 3940

TMSITELAHF AV 7V ANMCELTESE, B
e VIZELVEE R, T v vicBL T,
41 % +Si(CHs)s o <CH:Si(CHs)s & DYNFED AT
K[ETLT, BAKTO.46,40 FEET0.02272 0,40 Bk
TRHEFOEBRIGERETHHZ L2300 5.

PDElo#gly, TMSHEERETIIERKIZLVIE
FEINLE T ROAH=Z 4

(CHg)4Si*—> +H+ (CH3) 3SiCH2*
+H+ (CH3)4Si—>Ha+ -CHSi(CH3) 5
NEZBNA, Tk H Tl T4 Uz (CHy)sSiCHy*



BEETT =AY IV AN EDORIBEIMEL, TMSH
KR THRINICT =AY 7V A VO, BRlXh
HOTRIBONEEZBND., TOAF A Y OREWD
3, T=AVIVANORELITHA< Y v 7 AP
TOFGPDORF VYV x VOADL I b DEHEZ D
ERHVEITHAH., W ThiTRK, 7=AYI7V AN
RENRD A S =X LDV TREBN T —5 — BB
ha.

CPEDE 3T, AtRvrY, TMSZ<bPMY 9 ZR
LLUTHAWALKBENMEIS Y v, KRFHREE SV
AN, T=AvIVAN, BIOTME " IZRbNAA
FAVIVANRE, WHADRRZ > £<{ThiE, FE
DIV ANNVELERIEHZ LT RD X 5 T RBEKZE
U,

B8I1Z, 7H A& V72 matrix isolation IR T
ORI, ZZTRRZCZFLRFETHIVAINVE
DRIETRN H N FBRER >, 43

Vo #

CxHPLEFL LEMRIHLTUL, 74V —KRFEF.
Williams ##%, dbkdbRKICHEFTH - 2 EAE
KICf5 L2A0%L, D bR#VZLET. £
Si, Ge, Sn ZHLEFLLZHRICOVTUL, Zhab
DILABITBRCABEL bch, Fa o®RBA I
AR ER, EROBMA VLW IANE—
BEICEELET.
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RIZR LD THrNZ%E 1 BRSEHRT = ¢ R ERESEFHIC
[X300A, WEFEDEE 2 MSFHITIT400A2%32 0 H HEEE
SIZiEETHB.
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AV, 77 AT I HNADIEIAL EH Lot
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Wwh,

ZoHE TR, BUBRILES TR A OBk L ISR
ROFLOBIAAZBNT5.

2 WMEREBERIEOTAER ELTOREH
BAHRRZ OOz ANV X —iZ L o THEL 4 4 V1L
ERBRL, RISO5I&L shERELERIEHIE
BYHHNT, HEROBPMBEICL HAHELRB ==
— 27 2 RUSBRIRE L U CliED S 5. BUREIC L - T
BIHDRISVZV ANEIZIZA AV EECT T &0
b, FEMIMECY A—oRISZEI+TZ LI THe
ThhH., LIt THEBREBEORRIZECRN L 5747
v APREICHDHEEZOLND.

(1) FERWITECEEZ ST IRCREREACRISZ Bk T
&5,

2) RISROAEI ORISR XD DT, MR
ms ABE 7  ISHERDD b2 RETH IR

oY x B

VRET, ERYRMENR e L THERIALY

(3) RISHEER &L UCERY O MEoHEE B, B
M OOTREE DS, on-off L XiITk - TR IS HEAE
BETHA.

(4) FEEFCY BEHRETHMIBERT H 0 TR TR
2 BRIV THE—s RSBk CE 5.

(6) BFHMEEBRTL - TELLLECREEOHETR
FRATAZLICL T, EHHTHEHEDNT vt 2
AR ThHA.

6) BFHOBA=ZANF—RAGTHILICLY, K
ISR A DELEMCBETEHLLEBIL, =ALF
—DRKEMIHZLIITES.

ZoiEd, FLOEAPHEARIGORRICKEL, fik

BOBIFAZ LNE LT, EREHSFECRUREClE

RS2 RAAH ERBEH S EHTHD.

3 WKITBHIEFNA

et b2 RISZ FIA L TEDh AR, £hE
DT NIREERDH Y, ThilCTHBZERL, BaoD
EJFICRA R DIV 22055, 7V, BB,
BRI BETHREBLERY, BEERT
Eh, 24%, RER)=F VR EICRBFHRERBL
ZEATHER I QoD 71— ORITEL EDR
iy BHEIC L > TRBLIAM—T 727y 78E
MoEebH, BEESAL 70RO —BRETHRT
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Table 1 Commercial Radiatition Processes in the United States and Japan
Process Company Source
United Utates Japan
Crosslinking of wire and Raychem, Western Electric and  Sumitomo Electric and Accelerator

cable insulation other companies
Polyethylene foam Votek
Curing of surface coating Ford Motor

Heat shrinkable film and

tubing Electronized Chem.
Soil release and soil Deering Milliken
resistant fabrics Cone Mills

Wood plastic composite
other 2 companies
Controlled degradation of Union Carbide
polyethylene oxide
Degradation of PTFE
other companies

Ethyl Bromide Dow Chem.

Food Irradiation

Medical supply sterilization

Rachem, W. R. Grace

Permagrain Products and

Colombia Research and

Ethicon and other companies

other 11 companies

Toray, Sekisui, Sumitomo Accelerator

Suzuki Motor Accelerator
Nitto Electric Ind. Accelerator
Sumitomo Electric
Accelerator
Co-60
Co-60
Confidenrial Accelerator
Co-60
Co-60
Shihoro Agricultural Co-60
Co-operative Association
Japan Radioisotope Co-60

Radiation Service, Radia Ind.
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