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1) FE - Fl-AE. Bh @S54 B BEVIMCE R RAFARE p 29( 08, W),
2) He-Fou- A BgovE A FR-RE JARIM LAt RARFE,
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Lot s CThizo W RIEL 2 3, WTh it fh2+87=10f RV, 1272487 =
s3sfkeV, 1312487 = 137ffkeV F 12 £ = g A g KIvHFEA G, TN
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Table 1. Reaction modes and nuclear properties of the nuclides used in this work,

198mTl 198ng 196mT1 1969T1 198mAu 1989Au 196mAu 1969Au

Nuclides

. 3 3 (a,an)
Reaction modes (o, 3n) (“He, 4n) (‘He,2p) (3He:2p2n)
Half~lives 1.87 h 5.3 h 1.4 h 1.84 h 2.304d4 2.6984d 9.7 h 6.18 4
Spin(J) 7t 2" 7t 2" 127 2" 127 2"

RE). -7y b3 4w (~2mg3/em?) & R R 0 W2 1AL
FAW(~4mg/em?2) ERRALE. RIBAR0RE T, B3I -Ty b Frvy s
P=DFALET~SMAIw TLL THWVYE, ZER9KBEaRRIT. whw
Bud-¥ab, BuXovwihe-T4400328080, C-0F@ed3
meon projected vecoil range 3. -7t 0B AET, HAKNT v vy
o= T4 A WRUTI Ty b o MHFREZ A Act L TR S Zn ke,
R=T-Ac/(ActAr). BHAMAT 479 Fa Ve IAHLA LT - 40MeT
(Iz05pA)2 220~ EA, HBY 24T - k. ERAKIEOENRII. TRodL
TIRPMEIESE 7. 3 RAII-T wh 3 ey s v 734 LEBREIVT
AWERBEE G ZRENOFEB O AR EGS -1,

HReAR) Fig. 1, 212 YAu(d, am)™ FAUR S E 1 0 (PHe, spen) ™™
SAURG R 3B RAY, B EVRE RHEAN (TR /00 ) RURER (R) o
N¥R2:TE, Q- FoRBE I, full momentum transfey B S PR 2 W ) FFE
EFd. 2R LF - FHEorBEN I LssD o P=30be ZRALE,

(o, adm) RE 13, TRAVF- SBRoNCIRARE T 9 51380 O 6 ¢Bo .
FBa T - IRVBRENFE @R AT - 900, BEREEZIaREDX
SCE5L703 Ly BETIS, Lol M el 2 BB T - 9137
O -0y F %0 2¢ v (7)) 07 3/2T 2h 3B maae 127 1L
bt MAULOBHTEREIE L 32 0w, CHe, 1 )BRE 2 6. ®Aug
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4. R /0 2207 an(p pn) M AL RS D LRI IR LF - R W
NEHES 9 Qmoxy A FE VT OWEH LT IE. Che ol RBLF LT - o883
BehCXoWGo-T0. dmox2 &5 K 213 (p.pn), (d,dn), (3He, 2p2n)
RIERITR/Gox T~ox 6248 & T LT, LD L. (PHe, o) RS 21339 /5 o 48
LY. Lmx 0BEE oL IEMy o0 G0 - B, 2013 0q /0% 80 R 12
NToses o BEBENAIITINIC 2 LLIRBRENTIL IR
2ZvibatBhi3, Taie. Tablel EFLERLERWABERM v
THYENe TRETITE 2D 3.

102
102 | — : T T T T T T
. 196g
1969y, i >
1
10tk -
10t f 3 s 5
- F s [ ]
CRN £ | ]
e} i o} 0
10k __
100 E = 3 3
-1 -1
- 10 "B 10
10 l_— - 3
E Z ~
3 4 )
] . E ~
- 1 o %0’ 1 .°
= o ® o2
= f + L TN 3 3
° L4 E < E 3
’ 3] o] o 1
% r 1
__________ L e 4102
|-~ + - 102&~ 3 0—9__,— E <
o ©°0° 196gAu ] 5 Fo-- ° o l%gAu Q
0 g O 4 }\ - o © °° o o g\
2 1 =
" 1 Ly PR N 10t
t 1 1 101
3g s 20 30 40
0 Eh(MeV)
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Tig.2 The results for the
Au ( He,ngn) 6m,gAu reactions.
See the caption for Fig.l.

Fig.l The cross sections,
isomeric yield ratio and
recoil ion range for the

Au (o ,on) M™r9a0 reactions.

1). J.Lindhalt et al., Mat.Fys.Medd.Dan.Vid.Selsk.,33,No.14(1963).
2). H.Nakahara et al., to be published.
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2
Wy (8) = [(21+1) /471 a2 () |

T, M Tokem FEIA OB L 9 . Ge(®) ! W T 0 I DB A,
L3 RMETF L -0 sy BoBSr i BRTFEEE 0 Ko Ab 38
Yy

N

B TRET w3 ( Gauss M),

p (K) mexp(—Kz/ZKi) Ceereanas (2),

2 -

KO=Ief.f.t/h2 .............. 3y, Ieff'.}éf’fn/}‘ﬁ"!iﬁ’é$, tr FRRAE.
IE. @ BB, ASHIH pinT Lt €D TS 3, & Ao TR
DA N0 (M=0)s ) |ayre) =17 (z+1/2) *sin%0 - u? - k% + 2MReos0] M2 &

WAT 3, @ BMABHARIT & (2T+ LT ( TuBBAK) hanz 23,
¥77T3&, O RELad > nrd

o (21+1) %7 expl-(1+1/2) % (sin% 174213 12 (1+1/2) % (sin ) /2K
W) =

=5 erf[(1+1/2)/(2k2)1/2]

R 2 .
-~ N Jo(z): Zero order Bessel function, erf(z)=(2/1/n)JZ e dt T3,
0

AERBRAAF WO NTHENT 2 t KCeBe e 733,

St 2 msde RELHE S 2L TTIAR R HMAR 0 25 0 mosde 2% 2, REE
257 W ATRART EFARNART o Ko uns, B K cd) 270mek
2t tBYcAF22end Y, Lpo up b3 2 ERGY saddle peent o
BoBByrFonz e ua,
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(n, 2n) RIS ORI Y T 1L & 2 P8R

(R Ft) OAMKEH - Bs% B

B 69 %513 (o) BRI odA B RS I & 2 FIOERs A SRR EC R
PTEEERREIEE L) LoRes 2 BBy EBIRE % C oliddl -
BB :, FRELCER 2260 L% v PGe r 95% -T2, Hidla— v T
FEFORBATIRE L 2 1Y, 3BIE v o) REBEMET-. S antk
oW T EEREEL 1510 TIRET B, 3 e, "W v iz v o, THETER
B TvBigs ) 288K 2 2GS Y i s - TIREITN v Ho TEERE
A% T, RE, RE STV v ABERE L (v 5037, 20 v 1 d s AL
HECOENE, PIEF RoOREE 0Z TER L40 A1, 23T iyt Bfa L %R
Men—BnsE V155 TH 2T, B TEEREAT - Te.

F R s - e nE, = wiblo~dame - ORNLY 9 BN U 1= 18 %1855 e
BT L T =7 b Smg, BEALS WD = Loy BEAOT ) T L3 mg EMV T
FPIEFRE= 9~ 0 Teils, Colo¥IS %) -AL BEM 29, | mm$ 03 )3 R 12 mg,
7> > 6mg, @)’;41’./1 w F Y7L lNBmg{:Jg]a%I L:?ﬁ%’frl, 1=, %jﬁ%ﬁﬂmf?} T 0.065 mm,
OTWE =Y uigT =% 1220, WE—ELBARE, BF, 3515, B W
T oSmmnBToN K sy usbUhis— LT3t bAh, NHERRT
SWET U TIRR-$B I 0 T 154 77833 T 28507 & 113 6 T PR T9S L
T=o

BRACT W2 =7 L@ T T =9 LEGn 13 L GEREL, w29z ST
SBEa XX D oBHGy L GHET L, GeULORBE RS - 1Tz ~7 b VERKE
L £ 03, HeoSBARABHIT vz =9 wWEGI B AT 3B L 1=,

€ - THEGHF I TMRL LB 0 EREGRI & - THBE L 1o P 7 =9 LEGR
BN 2.6m TH B35, T 0k oS BEHHF 0 REEIH RE " AL Th,
BRELER  TEANIb vl - B, C - 7EEHE, Tulle | R LT
VTR - BBEH S EARSKHELE B LT, 3P, © — 7B oiBHEBE 120
2, TR E o FREE T & EREERIBAIIL1E % , feovpk a2t %y DI
2fe, 3T, PWI =29 LoFERBEOFRERT L U552 5 R Tx,

Table 11 L @R ohBE Ay TP HFRERO v 22, RGO LEFvT
ANE— v B84 2E@3EEn LN Ta T, 9890 R oti@ias Bt 1 A
WAHTIEF R L L, Ft L3z X - RS kS BIEER V=, B
L 2TL p3B/e 1t AL (n,0) PN S 1L, Mo 3B 1 1Y (n, 238 it
X - Tlo

x> = L Tﬂ’gﬂyﬂﬁ%ﬁ@ﬂé}w@ZTwﬁ 2 127 LTz, 4o BERBIINE S o
15187 v Clamand 123 31F 18 o, 0%, BB 5055 1FRE LT W
ST, R D ABIL 0. 00382 00005 mbarn | T B Bys B BoEEEC B~ LR,
Mo FEB v B0 By KE s, Talle 2 03 kA L RPYEF R o RER A v

— 156 —



Table 1 Nuclear data used for determination of radioactivities

or fission neutron flux

Reaction Threshold  Cross Half-life Detected y rays
energy section Energy Intensity
(Mev) (mbarn) (kev) (%)
2731 (n,0) *4ma 8.8 0.725 15.02h 1369 100
2754 100
Svnn, ) 10.41 0.258 312 4 835 100
Scomp)Pre 5.4 1.42 4.6 d 1099  56.5
1202 43.5
58, 58
Ni (n,p) *Sco 4.3 113 70.8 d 810  99.44
8% (n,2n) 8¢ 11.60 0.156 106.6 @ 898 91.3
183  99.34
i i 12.41 — 36.0h 1378 77.6
1919 14.7
70 69
Gen,2n) %%  11.70 — 39.0h 574 11.6
872 10.3
106 27
Osrm, 2 Pzr 12.11 — 78.4 h 909 99.01
203 (n ,2n)2°2 7.89 — 12.24 439 . 91

Table 2 Fission-neutron-averaged (n,2n) cross sections

Target Cross section (mbarn)
Experimental Empirical
Present work Kobayashi Recammended Sekine and
*
et al. by Calamand Baba

58Ni 0.00406+0.00020  0.00534+0.00025  0.0049+0.0014 0.0038

e 0.0723+0.0055 — 1.8(20.9) 0.080

902, 0.1044+0.0038 0.22940.015 0.076+0.01 0.080
203 3.93+0.05 — 3.040.5 4.3

*

Three standards were used for the neutron flux determination: 177 mbarn,
102 nbarn and 0.644 mbarn for ll5In(n,n'):l'l‘rmln, 58l\I:i.(n,p)saCo and
27Al(n,0.) 24a cross section, respectively.

#M@FR0IBoE v, Wi /378 4V TERBR B (869 0BV E BB T H L, N
MHPIBIIE KT LT B, To&liow THBBEIA T

Bk
) T.Sekine amd H.Baba, 7. Inng Nucl. Chem. 4o, 1977 C1978).
zmm B35, T2 ERMEUCTEESA 1817 (1978) . A
37 K. Kafﬁ-a/yuﬁi/ I. Kimura /V/~/Va/€agzwa, andl M. Afelypama T Nudl, Sei. Te.
13, §3/(1976),
4) A Callamand, STI/DOC/10/156, p. 273 (1974).
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fr v e 87 0 B Z(E s 2088

=
48y 482 3.0 9.5 2 3.7 “7.50 - ¢ Nuclide Type of yield On (mb) \ ;-
Slpg* 2.2:0.9 1.9+ 0.5 - 1 206Bi 1 76.0 = 4.7 &Z\‘.‘ 2] ‘;Ab; 85\51'@#@_1 %
485c 7.0 £ 0.7 7.3 2 0.6 4.3 1 . gOSBi i 1%;.1 + 1.17 -
i L1z 11,

“Tse 16.5:0.8 18.3:08 0.7 1 . 2832%1 I 19.0 = 3.6 Z_ &)7;_ 3\ ;6@2:[7 [(/
46, . . 204mPb 1 24.9 % .2.4 4

s 29.3 £ 3.9 307 = 8.2 15.2 1 *

2 1 18 % lo.2 st + -

g 58:0.6 5.7:08 5.40 .z zgigg c gg'g t s I ) 3‘0\ T
Ghg 8 -

sc 6.6 0.6  6.3:0.5 6.30 1 200Pb c 68,7 + 11.1 —-
43 4ok 2. 3.8+ 0.7 2.57 ¢ 199Pb c 66.9 + 3.5 L \T t@iﬁ) t— 0.?7
P 56 e 27 ; o . 19870 c 45.4  18.4 n-9, )

s 0.9:0.6 12:0. . 195pb c 17.1 + 6.5 - 4
Ady 1.7:1.2 1.1 = 0.7 0.77 c 233‘1{1 I 16.0 £ 2.5 @‘Q;U—T(/ W\wi T 3@,& ;

2 1 X 21.5 * 5.0

4 6.1:0.6 44204 4.13 [ 1e9T1 M 25.0 + 13.6 ., ~ (’2%
42y 9.4 1 2.3 9.7 5+ 1.3 7.49 [ 198mT1 [of 35.2 &+ 5.0 P/z) ;‘Q iﬂ{(&ﬂ %_‘ﬁz
38, 198gT1 o3 42.3 £ 9.7

K 1.3+ 07 - 0.45 c

N * 194mT1 I 9.0 £ 2.1 ot
R 3106 2.9:0.2 1.90 ¢ 203Hg T 216 KON ? Ed 2 0~8‘76—J
P 2.2 2 0.5 20103 1.26 ¢ i99mHg ; <2.3 51 ’
95mHg 15.4 % - - J

381 6.3:0.9 S5.6:08 3.09 1 1o5aHe H Too: 3.7 ‘?(/ & MBA < 0)&7\\'\1)
34cym - 0.7:0.3 0.64 193mHg c 12.9 * 4.8
32, . 199Au X <0.7 4 = =

e - 8.95 1 .
2 198mau T <0.7 éﬁ%i | IXM 212 J

A1 4.0 = 1.0 44206 3.67 ¢ 198gAu 1 <0.4 ~
284 80:21  7.7:11 5.30 1 196mAu T 0.08+ 0.03

504
28y 0.7:0.5 1.1 £ 0.3 0.65 ¢ igiguu % <61:‘-14 . 1.7 o
2Ny 3.9:1.2 3.3+ 0.8 2,14 < 1937u 1 <16.9
s 5.1:0.6 5.3 : 0. 4.83 c
+ € iniizates cumulative yield:
I indicates independent yield.

* Products of secondary resctions.  See toxt
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L&V As) EMRETI, BoSmd 15 KL
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A BET B YSE 8 A0 3 BULIAS RAHAT ( HAE {6.0 x 107N KBro, 0,1nl }
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20000} _
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FEMACBA) 125 U Sall) b % 5 T 7 BRé0E 2.8 HC1 conen.
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Table 1. Analytical Results by KBrO, Redox Substoichiometry in IDA

. s al
2o =, 7\,#&;'2\7;55 Sample No. Metallic Tin Sb found Mean Value

A ) L) 26.02 mg 4.39 ng 168.7 prm
# Lu{)a/;' B/ BT ﬁ” 2) 25.46 mg 4.12 pg 161.9 ppm 168.7 + 6.4 pm
i [ MR (3) 25.98 mg 4.54 pg 174.7 pm

(642t 2/ ppm) LE< — 8L 20 E, cpm
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D) ™~ ~
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e | 1 ] 1 |
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Fig. 3. Effect of KBr addition
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1.0 2.0 3.0 4.0
KC1 concn. (N)

Effect of HC1 concn. and KBr
addition on Redox Titration

v Sb(Tm) 9.80 pg, 1x107°N KBr 0.lml

3) HFortn, J. Reboansl, CRem., & (r920) 11 v So(1m) 9.80 pg, 0_30 KBr -
) 0 Sb(Ir) 3.92 pg, 1x10 "N Ker 0.
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Procedure

—_— e

Fe2

+
soln.

( 100-m.)

[ 0.5 g/

+ NaOH (PH 11~12 )
Heating ( 80 °C )

I
Aeration ( 500m1/min X 60 min.

100m1. ]

)

l
Centrifugation ( 1500 rpm X 20 min. ).

Sup.1"

fctivity Count.

PPT.1

Leaching—{ { 0.1N H2-50

30~40 min
at room temperiture.

Centrifugation.

|
Sup.2

Activity Count.

I
PPT.2

2
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Recovery of Radioisotopes coprecipitated with Fe304
concn. | Mo] ra R__cpyerv {%)
RL " noomt)} (M :ég)xlo PPT. 1 PPT. 2
carrier free | 99.988 + 0.005 {96.70 + 0.03
65. 24| - 0.0045 0.769 99.992 + 0.005 | 96.13 + 0.04
0 0,023 3.85 99.993 % 0.017 | 94.40 + 0.04
0.045 7.69 99.985 + 0.004 | 85.80 + 0.08
carrier free — 99,982 + 0.05 | 76.2 £ 0.3
60.. 2+ 0.0045 0.854 99,979 t 0.05 |69.6 -+ 0.2
Co 0.023 4.27 99.975 + 0.06 }80.4 + 0.2
0.045 8.54 99,977 + 0.06 | 80.5 % 0.2
carrier free — 99.985 + 0.03 [i<3%0{ + 0.06
'l'lO(rp p 0.0045 0.471 99.931 + 0.03 }|-2.0; + 0.06
.:Ag 0.023 2.36 99.917 + 0.03 | 68.49 + 0.02
: ) 0.045 4.7 99.840 + 0.03 | 60.90 + 0.03
' lipce [carrier free —_— 98.600 £ 0.18 | 80.3 + 0.4
P105;  |carrier free e 99.92 92.92
bog_ .+ carrier free — 99.985 + 0.05 | 46.4 + 0.5
T1 0.0050 0.136 99.931 £ 0.05 | 22.7 + 0.7
0.025 0.680 99,917 + 0.6 11.6 +0.7
0.050 1.36 99.840 + 0.5 7.6 +0.7
- carrier free —_— 56.6 + 0.4 42.3 +0.5
204 3+ 0.0050 0.136 7.2 +£0.3 17.4 + 0.6
T1 0.025-. 0.680 88.7 +£0.2 51.4 % 0.4
0.50 1.36 56.5 0.4 34.7 0.5
06puc. lcarrier free —_— 53.4 +0.9 |[36.3 0.2
oo Ag+——Ag
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Fig.l Time dependence of adsorption
of tervalent metal ions on C-SbA
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