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BHBRHELTBWLNEY 7Y IUZ0AMERARAEE E DO TEM
EOLOHBERINTWALDOT , X0 MCREFCEEOFRMELELT %,
ZTORHBRHNT 5L , METHMBDOSN , ERAQOMMTE LT Y 5 v OFML
AN FTOND,

V5 ERLDETHERFFEMBIBC—ROTENBEREZLOK , LE
LT REMEE | EWIBETERAINS LK , ohichiEFLoB#E ey
WTHMELZEELATAERLAWC ETH B, 20D ,BBRBAY 70
MBI T 5 BEREAEROTLEMBICREA LN EN LWHEELZ SO LEDT
Wbo LARDT, v7 yHRREThLIEPBEORMB OAMICH L CTIRIEE
I RREE D AT 2 BI5E LA AR bR e —TF , ERATH 59 5 ¥ O R
REFFOBRACEZBETLIOTH 540 , TOANABCREOT L
RFEZEIDTHRLATAEZ b W, {LEWPLEEOREE: ANEEEIC
Fv o ORNEBREBCD S, 2V 7 ORMIEKMT, Thbby 5~
- 235 0BMEOHERXBH Y 7 v 2AWLIBECRERzZ LA TERZ WV,

BAREPCAMBDBBEL WL EPEFRAZSETLY 7 v OSBRI
%hkﬁm%énéov7/*@@5%%@%%%ﬁ$#%¢&%&&ﬂ?6
e LT T

2.! G a1 Au

*Mi = Kgu) - M

PP 0 au Ay

L s Saty Zes AAMPTR, V70~ 7 o BUKIEM » 001, 00 &
FThENRO I 7 o BRIBTER , A, Ad IEFE , My EBRK 1L g CE LT L
ABRMMTTEDEETD Do /4 0aAc/ Tau Al TEHEIN S Kamy LV
S Y IDONWTORMYTED G GEE (Danger coefficient) Td» b , &
DK EIHBTHMMIC L 2BHEOKNIERT o £ TEEELONT , Th bas
95y HICEEN S BEOBBREMKew 2B L, ThThoRHFEFRIT
WEf o PLUBEFRALEACRI -1 KT EDTRT. BREOBOEE
OHr%ELBE ,ZAMBTREATELLTHEETD D , L2 ETELLW
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BT 1 ACREET BURETER & R RE
Tk e.t | BFE | Kew TE| 0.0 EFE | Kew |
Gd 146000 | 15725 | 9057 | Ho | 64 |164930 | 120 |
B 755 1081 2160 Kr 28 8380 103
Sm | 5500 | 15035 | 1132 | H 033 | 1.007¢7 101
Eu 4600 15196 937 Nd 46 14424 9.9
Cd | 2550 | 11240 702 | Tb | 44  |158924 85
Li 71 6939 | 317 | Xe | 35  |13130 8.3
Dy | 1100 | 16250 210 | Mn | 132 | 549381 | 74
Ir | 430 | 1922 696 | Cs | 290 [132905 6.7
Hg | 380 | 20059 586| Yb | 36  |17304 6.4
In | 190 | 11482 513| Se | 11.8 | 7896 4.6
Rh | 150 | 102905 451| Ne | 28 | 20183 43
Er | 166 | 16726 307 N 188 | 140067 | 41
Cl1 316 35453 276 T a 21.3 180948 3.9
Tm 118 168934 215 Ti 5.6 4790 3.6
Co 370| 58933 194 W | 192 (18385 3.2
Lu | 108 | 17497 191) v 51 | 50942 31
Hf{ 105 17849 1824 Br 5.6 79909 2.6
Ag 62 107870 178 Pr 11.2 140907 2.5
S ¢ 24 | 44956 165| Ni | 46 | 5871 24
Au 98 196967 154 Os 14.7 1902 2.4
Re 84 1862 14.0 Pd 8.0 106.4 2.5




r T i i

R 0.t ETH . Kew T 0. T BFE | Kew

" La | 89 13891 | 20 | v | 138 88905 | 048
Cu | 369 6354 é 1.8 S | 049 32064 | 047
Cr | 29 51996 | 17 | Sr | 116 8762 | 041
As | 41 749216, 1.7 Nb | 11 92906 037

.1 | 67 1269044| 16 | Ca | 043 4008 0.33

; K | 197 39102 1.6 Ba | 117 - (13734 026

Sb | 55 12175 1.4 Al | 023 269815 | 026

} Fe | 253 55847 | 14 | Rb | 070 8547 0.25

§ Pt | 81 19509 1.3 P | 019 309738 | 019

| Ga | 277 69.72 1.2 Sn | 060 |11869 016
Te | 45 12760 11 Ce | 070 |14012 016
Ge | 235 | 3250 1.0 Si | 013 .| 28086 | 014
U | 768 |23803 100 | Mg | 0063 | 24312 | 0080
Th 7.0 232038 094 { Zr | 0180 91.22 0061
Mo | 25 9594 081 | He | 0007 40026 | 0054
Ru | 246 [10107 075 | Be | 0010 | 90122 | 0034
Na | 0505 | 229898| 069 | F | 001 | 19.00 0016
Zn | 1.06 | 6537 050 | C | 00032| 1201115| 00083
T1| 33 20437 050 | Bi | 0032 |208980 | 00047
A | 062 39.948 048 vb' 00002 | 159994 | 00004
* C.R.Tipton-‘,Jr.(Editor‘),“React‘ofr Handbook“.znd Ed.,

Vol.I Materials‘,»Inters-c'iencev Publ.Inc., N.Y.(1960)
p.1032 X %, . l
(¥) PEHEFRISTERBIER UM EIWRREER L, APRCHH Lchdb ok

01 FCHMICIISEE 255 WTETHHM ,RI —-20FcH5L 51C

'ft%gﬁqfﬁo)iﬂ‘ B&:tf’ﬁf{‘ibt& A o
— 3 —



ZWHE LWKi@  Mi 25X 53BREOEZX TSI 2O0NBEH T, L
DTKata) ¥RENWEREBEZOREIRRKALTCEAKTBETD 200
InEni s, LAl , EEBICE Y 7 » 0K T O % MEO kb
CBFLbZoFHEERTER WL , 2 AMEBEROWEY , LeEHHE
KT 2 AMPOEEIER LA T & bk Yo
v 5 v hORMABICE T A HIRARRRNOEE O 2 2 /T hd ALk
ELTOLRBREE (Total Danger Summation) ZHMHIFhZ I nEFEx
bhsA, RO L CENEEMAOHMEL ZR T LExd b , BRTE
MOME , Ge2NtE , BE LoBR , MBI ORA % & 4 LR AN Y
BT LT, RIS % B TRMIMITE R IC DV THE « ICHIRME 25 bh 5 DA BB
I15To5, £L T, »0F00RTFIFC & CHAEORMICET diRkosE
BHEAT D, £OHE LTEE LB TRR-3 0DEBRMA Y 5 » K BT
RKRERF IPDRDO 26% BHE_BLy 5 yREF XU B IHE IIHAEFF HTR
D10BBE BRIy 7 vRBCOWTOARMBIEST AR -2 CxR3
RN LOMREL LEH LASBRER (TDS)E A v EME ( Bu) k%
b TRI-2O0THERLLZ. CCHTMEINRTWARMBTELTHEL
THbBE ,FNnDED3I DDA -7 CHTENR B,
() HHICHE L %25 TH
AUE LAV AR, BIETEEL EOL 5 KBPHETRINTER O
KEWTETH D, ChOOTRETELXTHBLCHNLZ L HLETS
ST, nFROTEE L 1E WL Up.p.m UTL NS 2 b THEICE S L
SICHE IR T D, CREDTEEDAITICH L TRAFICEHRED k%
Vb BERDS D , LEMT , BAESRINT, K- r 7570 H% & BFIE S
NTWb, T ,FLEELELCOWTRE - H/MESRITEOATAT , R
AW BRACHEL LR TVEBRENRE v, Ll , O TR
ERABCRENLEZ S0, BHEMT L L CRBLARBAEZEZTH ) ,
ZRCHELN D L ICEBRABHKE o

—-— 4 -



£]1-2 EBREBvYS yPOLRMYICET o HEE

(Bffp.p.m.)
JRR—3 | JPDR HTR
% % |(UFRR)| (U0, ,26%BiE) | (U0, , 10468
A=y [ERBE |~vy b |[EEBER | vy
Ag - 1 1 01 01
Al 30 * 25 150 100 500
B 0.2 025 1 05 15
c 600 150 400 200 400
Ca - 25 400 50 75
cd 0.2 0.5\ 1 02 07
c1 15 25 25 - - -
Co 5 - - - -
Cr 20 » 25 30 50 110
Cu - 5 10 10 15
F - 25 25 200 300
Fe 150 125 500 100 750
Mg 30 * - 100 20 60
Mn 10 - - 20 40
Mo - 25 25 10 100
N | 60 200 200 - -
Ni 80 50 70 60 260
Pb - | 5 5 10 15
S i 50 100 400 100 500
Sn - 15 20 10 15
v 30 * - - - - -
TDS® 0.25 028 056 021 061
Bea(ppm) 1.2 1.3 2.6 1.0 | 28
+ BEE




@) BEREPIUCEEMNTIEDICEATHILE
HIRITED SR TWEREOTRHMPBTTE R CNICE T Ho THIT YV 4,
Ay BE,arvh, 7948 ], 77?@,@9&.?7%~‘/¢A , <
YHY YT Ty , =0 on B, A, T, R FT T AR ERTE
THLN, R LD LEREBALBHKEnI S b, =y Ay, =
s EBRAENE A EBNICIMELZBPTETS 5. Th HLOTLRE
KonwTEE p.pm. ZNLEEr.p.m. YU TEABLLIXED LA TN,
(3) KRBT RFGRE & % BIC#
REWZOBRECTCHEHN, &BY 7 ¥ TR OMKFE , BE , BF1HE
HE%Z Do TRCRILY 7y THERT L2 LO5CHRE~Y 7 v LAHETS
o REFPIUVBERALBNLECREALNDETRTH 20, ThbidE
WICHEEE Z 52 WA E S  MHBEROYBEHHES L UMTIHEEL
BERBRKEN, LaeNDT, TOHIRMES ECHREO MM TECHEGHEE
K+ 2B 2EZRLTCEOLRATW S,
95y ARICHET 2 5 —DOMERERNTSBY 7~ HEOAH T 5.
GBI ARNLASBEEE LA ELT, 58 T Y HHNEY 5 YD
m%%%%mé%émﬁv57%%E%K%é%%ﬁééoékﬁﬁﬁiv®
HBECEBHBEOMEIEE TS 2, ~&Ad, HEZBF JRR-4CHNS
By Iy =—TrI=vasfGE&BETtRYIVIZ20%9L 3N THAEL, ThC
SVNTE Y 5V BIC LT 02BRES B LU 2 CHIE L CERT 245
BR5590 2, LELEARLALZ-BRILY 7 v ABKOW T &Y 7
ReBRTALERD L0, LYEEEZORY 7 vy ORILRE , T2 bLBE
95O/ UDRIETS bo —RIC , “HILY 7 v RBTEARELTS 5
o, BENEBRRIOEDChE LD 6fiv Iy 2a8HT 5, LanrDT,
HEoEEERNZ TBRILY 7 U0k 3H 2L HEETCH DT, 0/U0K
BH2L VA DTEACRKENONEBTH L, O/ UOKEIRMBEZOR
ETRICEWT X OBERKREC LS

EhbhkibEnbhnTwnwd, 2OO /UKD

— 6 —



WTHARDBELO LR TEY , 2t 2] PDRTEERBRICONWCH
202 ~ 206 ,IBEREERECOWTIZ200~203 L3N TS,
ME0Xo>%Y 5 AHCBT AMEBECHLTIhETEZOWALTED
NTake 74Y 7 TRAFOMBEORTMEE < 2 bBEMAN , FTHAR
FManhattan BIHICE VT L OAMTILEERERSML CTHTELTHRELTY
éf)@Wfﬂ%ﬂ34Eﬁ¥%ﬂﬁ&KbHé@EV37©%ﬁ&ﬁ@@%
AU LTERBY 5 o INARBRSHBEBIL , L LTEBY 7 v HOF
m%@ﬁﬁ%ﬁ@ﬁéhkﬁék,1%2$9HK@@%E¥ﬁ%@LMMu
L OTHWEOANICH T 2EEEHEsErA , AFCET 2 BHBEOH I
fwbhoobb. TOM , ¥ 7 ¥ BEICET 5 LR BRI ETFFO%
%&%ﬁ@%bhﬁﬁ%$©ﬁﬁ&éméofﬁﬁmﬁ%<ﬁ&bnfh5?
BRER Y 7 > hOBBARMMO AT ECERELX FECL 520
BbRnS , AT EBBELTEITROBAELE N L LATRICHT AERS —
BThWwhD , kE—FEOANFRC LD TTNTE BRI T 52 L IR
THET & 5o MEMBAMNECET 2 #EHZOIELL , v 5 ¥ FORMBH
W IC S B A OB AEE Fn 3HRAMET AL Tns, R - 3 KAHOR
AT B AT ICHAT 5B 80 7\ o T B IR B & R B % S B L
TiRToe THOLDOEED HEOLEHLTY 7 ¥ FORMP OGO 72 ICHREIL
CHEE A TS DREHDIEMT, KBRIAT , TRICHE =5 8 75 7 M
DEFETD Do ThBE TN OO HEFRRLCEENT CATNE 2L TEEZS
BRSO A TEEOHMALBIZ i bTo B

—% , v 5y AROINE , TORBORBICLD (TR ERBEHEL HES
BENbIFBBEND B, v 7 OXHOTREONBRERLE L BEELS LT
RI-4CRFTTEL T2 A REDROY 7 yDISCHEEISERELAWS
BCEEEED A EBMIOL 5% v 7 v ORILETLRS 2 A+ 5B
(CHOAFTES , 2y 5V BEAOL DOWCHEI DL U LAREICERLE
WA IR , TOBRIGUTHBO FEEHN 008 E4 TH L. T, ZRIL

— T -



£ -3 KHEBBOTEOLE
mEmE 0 B E

7 = p.p.m. : %
K HHT 001—-1—-10 % 50 51
¥ ® W A A 01-1 £ 10 |
U | Vi 001—1-10 |+ 25 x
RF B H 011 25
B % S W 0.0001—001 + 30-50
W E o W 0.1-1 -+ 40
K-35 a5 7k 0001-1 + 20
BB A M { 1-10 + 20
w8 b 4 000001—~1—-10 + 2o
@ ALt R ik 1-10 + 30
X 8 2 & 0.1 + 30
2 B 4 M 001 —

s J.Minczewszki,I A.E.ASMEHBEHICL 5,

EI—-4 VvIYOEBEOHLBE*

il &®= REHH K
B (JE7RE )HEE | 25-100 mg | + 03 4
E® B 4 O B 5 —25 mg | + 02 g
FE UL AT R 100—200 g | + 2 %
R—-7ms 77 10-100 pg | * 3 %
s R B OB 001—01 pg | 4 7-10%

« U.S.AEC Report,No ,TID—7015(Section 1)

(1958) L X B,



V3OO0 /URERBIRATCIARRILLTAZRILY S LT ,%20%
EOHEELILORDLNTVER , BETHE R —a 273 7kICL DT 6ff
vOYEPEL TR BHERL VMELAZDOCILARINLIIKEDT
b,

INETCHRNTEALALOAZBREREY 5 v KB T 540 LOoMEE BRI
LT, AMARZIL ) FTChAH L WIHMECHEXBHE L THAZDA3 0T
K= ns5 7EEPLETIEIMZOAERLCE 52 H4TCOW THR L ko
CECFEERERB LOODAEHE R -0 /5 7ENREERT SR ARELAE
THCLREBL, ChEANVWTY S rhon ohoBBARMBO HHEL
R Lo T, V72O KCEALTE ,BILYy 3 2HRELTEOHFO
6ffiv s U (VM) E4fivs > U(NV) EEF2RMML, ChiKESAT
BILY 700/ UsBRETHHELRDODWTHRE L ks 0D OMNTERF
~om /o 7REBNEREELE ANk,

Ak . (I)&%H, (D) v s yhomERMDOMT, (L] v 35>
ORFMICE T HRESHT, (VBB 4HBro25, (L1 v5rhoff
BRMPOMTCE T , 2 TEREF 7 0 75 7 OB EERCOW
ThRRedt ,BHCRIMELAITEO—2OTHLH P IV 20EN, <
YHAY B, =Y I NORFELCDWTRNS. (1) v 5~ 0BT MHicET
LREH/NMCENTE , BILYy 7 v FOo vy 3 yORFHERELZEL BT EEL
T A 2R Laob ,U(N) , U(N) ,2iU04v5v0Fh%*
NOSHNERBCOWTHEL , ChHLOERBELORILY 7 v OMES L
UO/UERET 5 HELONTHRN 5,

3wk

(1) S.Glasstone and M.C. Edlund,"The Elements of Nuclear

Reactor Theory®, D.Van Nostrand Co., N.Y.(1952) p.379.



{(9) C.J.Rodden,editor, “Analytical Chemistry of the

Manhattan Project® McGraw—Hill, N.Y. (1950),

GEY 5 v ANAARASE , [ &8y 5 v hOMEYWHE O ST HiE |
BB AR (1962) .

(1) BAREFHHLHRS , TAERI —4013(1959), 4017 (1961) .

ﬁiykiUbUWA*@%@%%@%W&riﬁ@ﬁ.
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F1FE YRR~ 0 2T 7RIS A AkEiviRe)

il

LI

AMDANET 2O LI ERDT , KR THMEVEA — 5 v 75 7RO 45k
CoWTEBHICRF L 2ERE2ARN 5,

K—5 w7 71925 £ Heyrovsky , EHELIC I >TARIB I TL,
F, BBANO—RECEZDTELVEL RO T a2, ZOM , HICRE
M EIELROOELOTRNAIDR e AT , 1952 FEFFEHD ~ D
IWE%ﬂM%%@Mrmp%mof%%énkﬁ%ﬁﬁ—an757§ﬁ#
BICHBRETS Y , AR RS EMANZFEE L TRRLDD B D, »~ v 2 g
F AR ERBCENTH , 2T TCEOEHER - a2 71EKE
DCTArI =V LEE,BHE6E, 72V a4, T376&, 6%
ODROPHFEOH, 7 va, £, VAV v A, =2y, gun T
?@%'%ﬁ&OTmzL)ét.ﬁ?ﬁ@%ﬂ*fﬁﬁkmfﬁﬂ@%ﬁ%
IOTKPIREMLAZLITHHFOLEWIBHEOH,, 204 ,=v iy, =
YrAMDEBRCHEBEA I v I 7ERHERTALOGRHETH AT L ERE
Lfmé?—ﬁ.@mmkmf@,ﬁﬁfﬁﬁ~ﬁﬂmgd<%@£ﬁ~?ﬂ
e T EBATEIRAND KEDCE D , CRETAVYI v A, vy 4,4
% EOBME BT OBET %%@%“Cmﬁbkﬁ%ﬁ$&né?C®ié
WHEBEF 7077 7EEZOREEZAH LT IWAFIAIATWE R,
ChETy 7 vy FOMETMPOEECIEAL ZHERE AL 2 0,

BRBEFR -7 v 77 7ERFECERELHETHLTR ES ,fhDnhi
AR L0 THH LS CHETED VBhN. 22T, EHEHA -5 =7
7 7HEOHMICOWTHBCERL , A LARBORFEICOW CTEHEMICHRE
Lo

— 11 —



2.

1

2 MERER—-Fv 75 7EOMR

JER & |
BEOHEHWR A -8 77 7HEE 107~ 10 7 M 0 BERH IC » 2HE
HoMECHABIND2, 10 P MUTOREHHECD S 3 00RER T
FTHllne ool , B K~ 175 7HELCERN TR BEES OERIC
HESSBR(77 77 -8B ) OCEBRBCF T2 EL_EBOLE
OROIHNZEERER (7757 —BI ) » LUTMBOBRIL
SCEIL OME LTRORARAEHA S 51D TS 50 WTAEEE
PRAVEEE , COBRREBEROKEIRLEWAWOIL~02LA TH B3,
Bt AXBIOICHET 2T CRcoBRRBRIBREEIL 20T, #l
FELISEFTHRARLONWTORELEANCED AT LI TER N,
Barker DM X —5 5 75 7ihid , B A ~5 0 75 7 eI 2E
RMEECBNORKERVEEE*BEET A2 LICL Y , kRO 77
F-BMEAHCHEEL TAMNTREOCE LEE 20D TH 5,
ERCEREELMACER T2 &5 , BEXHMLAERI RS
RBENRTERRFCEBRDP T 5. COZLBEHEEE XML CEMT 5
EEOEFPE T 2BMICONTIFART S 2, cOBWMR 777 7 —
BMEFEZ7T I 7 ~BREBERDALIDTD D, 7777 -BiRT%
LbHLEERAMBABRBOENLEBEATORR L IO TET HBEHKC
TR AEEHE & & b KHEEBBHIKRE T 5, chlcdl , 777 7 &
OBERI 7 7 7 7 —BRICHNTHEICES , FREOFHRICGHLHIL
TR T 5o

—ZEAMOEHMBERE 4 E (peak to peak) TEETHLE20LEN
4i 7T 7T ~BWdic, 7T 5F -BM4i-OFN0L>T%HI
—1RTe 7777 -RBMOBRRATHLHTH500 , EHEOH
B ez 737 -BRPBELE DO THEC X5 CORRMLI I KA
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MI-1 SGHEF-urss 7EQREBHRAR
A4E : EREERE , 41148, i FI7TIT-AR

dic + 7T79F-B/K, t:8 M, r : EHEOEXEM



{ZBISICEY , t X hbTHACIIVEMt T2 ER 2 & )M T
&B@.%n@779?—%ﬁ®A#6&D#7T§f—%ﬁuﬁ%%m
BAnbC kB £ LT I AEIEEAMICHES 5 LiCT
by ANTRERX—BREM EI b2 R8T E D,

Tk, EREA-5 879 7ETE EROB A EREEE s EEME
ECESELTERT S50, XEBBOLLOL S FTEMI — 2 IKRT &
SWh Do TLTHEMEA -5 /7 7ECBLALE—-Tn /7 LEHE
MMEE ERFER L ORRERTLOTH L0050 , TARERF - ==
RS CIRINAY s A

HMI-2 BRF-502774L8EEREOBEEG
E:ERNEE , I BRER
CJE DEMEEE . 41 i REEG



UENBHER-—r 277 7HEOFEHTH L0, 22 W5E TR

DEDLORFHMERET 5, _
(1) REDFTCATRD . &B A+ 0ERE TR Barker CL 5 & , 7
PHCBTE 20 TAIAYCDONTIRH4x10 78y  RAUHET%
50244 Y CONWTEM 0 MTHDOT, {EROEWN K707

TERIVHERE T ChZRETHETETD 5,
DFHENT ChTwnb, BOBEEAEON L0 THEEMOBERLL T
BWEAR»Z IS

(2)
NWAGEMBEOEB 2 ST HT ENLRr v, T RBIK
BRELEL TV TAITEE2 T R n,

2.2 BEKUGOTME &Y
ERMELCEST A ERHEEO BIIE S ¢ BEICEEFCRWE

MOBBHETILRD L ON DI ,FHER-—3n 7 7ETHELAS
- QR HMREEBRRICOTME , 32 bbRGEEENE L UEBRE

(6)
CKEDTELS AL b.Barkerb FERISOTHE WA ZHE ,
QLR AW EZBE , ORNICATHZHEO =KX FIL € EBHEKF
—~5n /5 7ECEHTLEBEROTREIOKRKE T 41 (amp. cm™* )

COWTDED X AR EHFEL TS,

1) BRUS AT R Z5S
n*F? P D oo (1)
41 = C E P -1)™ =
+ RT (14+pP)* ./ =®t m=0 v mtg
................................................... (1

EEBUSH 2 R 2 B8

(2)
ﬂze kl/z
41 =4 -CodE
RT P2 4+ pl—a
o _
xZ (1) " exp M (m+p8)erfc M/ mt7g e (2}
m=0



3 BREIGHKANCARETHLRHBS

nze
41 =+ 4Ea C? ky
RT
o ,
XZ (=1)m exp N* (m+f) erfc N/ m+pg e (3)
m=0

L, B=t/7(0t<r)

P=exp (E—E, )nF/RT

M=(P*d+-P1“d)kv§J?75

N=%ke+ ¢/D
THbh, Cob kT Co WBEBHOBWTH IUVERATCHT HRE
(moles cm™ ) , DA BEA OB ARE (em? sec™ ), JE LEHE
BE (V peak to peak ) , EQi T AREROFI9EM (EREML) ,
Eyy EHEEEM, t AEBEEEOBRENELL AROBBRMN (sec),
TR EHEOFAI (sec), Ky i FREBAICE T 5 EEIGO HET K
(em sec™ ), ke FH#ETRIGOEEEL (ecm sec™ ) , ¢ THEBERK
GO ZBBE TS B,
M, ,RCONWTHL(ELRTLL , BRERLBOLALEHBEF
—5u/5 A0WREOEERH LAKE 50T, UTFHBEICAN 5,
MREABRPATHREORTHO T, BRBELCHTWCEFRZTEIEE
KR, BRAERAHOBRRA~NOHEHIC I OTEEINLIBETD b
FOEHER -7 77 23RO P/(1+P ) OFETRINDL L HICH
BEME, 28h& LTHHREBOE 282D, bLo EERF-Fm 5
LEBAP LA ER D, ATZE=Ey, CPATHKREARD ,ZDE -7
B4 1e ZEBRARE Co , ERBEEBEEIECHSIL , TAEFHn D2
P LU BHRBORFRICKHHT 2. PREBLCEFNT—EEEIL
TWwaDT, DRELD SHEX—ETD5D. Boh b ¥ — 7 0HER
(Half —wave width)w , T2 bbb ~-2F024010LE5DE -2

—16 —
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$ (psp.em.) | =Y (ppm. ) |
RE | B | Kk | B
MK R UO, ,‘A <1 <2 <2 (<10
B <1 <2 <2 |<10

RHEME UOo, 5.6 5 44 < 10
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(1) C.J.Rodden,"Analytical Chemistry of the Manhattan
Project,”McGraw—Hill1,N,Y.(1950)p.379.

() GREER , MK , AATL# , 10, 152 (1961).

8 ABER, BEH, BUME, AREFNE, 3, 89 (1961).
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v 5 IR R REE (M 9996% )
Bniz, Z8{LY 5 ik Mallinckr—

odt ##! Ceramic Grade T, ZhIC
BEINTVWAHERELRT -1 KxRT, Mm-2 E#Etr
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vogt@m,cC W5, e | WWRE, 14/C
C (mM) (nA) (nA/mM)
0.1 031 31
05 155 312
1.0 314 3.14
2.0 6.20 3.10
3.0 9.16 3.05
5.0 1547 309

4 3.10
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¥ & BRRE (v-28 | R B
(mM)
(rA) T (RA/mM) | (2DT) |[(# /mM)
002 - - 2.0 10.0
005 - - 5.1 102
0.1 0.38 3.80 106 10.6
0.2 075 375 210 105
05 1.88 376 512 10.2
1.0 376 3.76 100 100
2.0 755 378 -~ -
5.0 185 371 - -~
N 3.76 10.3

() BRETFO U0

6 MIEMSm] S LURY YR5ml CEBLTIBOARBRELL
#n250ml LU 20m ICHRLT , B A~ 2777 KL BUOET
DPIE T Dl BRBOBRBERX Th T OIMBERF LUF3TM Y
YRTHY , Th LOBRET i B UOT O BRI 3105 L ¥
4304 A/ M T 3,

ANEZRILY 7 Y ICOWTRIE L A#REERL -5 KR HIELAEHRK
¥11X Johnson—Matthey #%! " Specpure *RETIEXICEMED &
DTHHEML , ABFIRE U, UM P LU0 LN O Rk T i

BL NP ENFTOERELTUM,/ U 2 RAWCLDODTHHKL %o
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EM—-5 AZ=ZRity 7o U)o fllzE

OB OB ) v B OB W ?
REE B & | UD | RBE | % & | UN
(mg) | (rA) Ue (mg) | (#A) U

330 099 0676 8.3 426 0672
515 148 0.650 118 6.01 0.666
54.5 1.66 0691 14.2 728 0669
61.1 1.78 0659 18.7 950 0664
78.7 224 0645 31.1 155 0659
102.2 3.00 0666 415 213 0670
i 0666 | 0667
U@__ 842 Ve iy
e HT W

R L, VERHEROER CHEREMOBEE 250 (m1) , ¥ v BRE
MOBAE20(m1) T, iad BEELAEF -85 2aDHEE
(kA), I1EBRKRE CTIEREH T 310 (£A/mM) , ) v RER
T 430 (LA/mMM) T b, 7, VEARAKERE (mg) T» 5,
BonzUW/ U OEGEREREL ) YBRERE 2B+ 2L X<
—H®LTHD , xOEIZ 0667 THD., \=RILv IOy 71U
M1LUM20HETHETHLEELLADALUN/ U OBRER
2/3=10667 L% b ,RO-5DOHREIBBELC IS —HLTwBC L
WOMNRL Do COREDIL , A AZRILY 7O UME UM E R
BRTLY Y RREBTLZORTHEAEL 5Ll BBTHIOLEH
ABLERTED,

FBRICZBR{LY 5 v 2 BB L THELARBICDONWTY UOFTOHIIER
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1ok, ZBILY 5 vE 6 MERRICE—HLABRLEZWTALE S,
—HUOF ZHEL T) v BEML LB L, BohkiEReEL -6
KRT NEBLy 5 ConTOoUWMOREHERERICE {—FKL
L 2 bbT, TBRILY 2y o WwWTRIEERERO 52 ) v RE B
IV ANPCHAINVEERDT VWS, ChREBRERTE Ry 5
YRR ECEHR L nico T , ABOWEICS 5 UME P ICHE S
NEMDDEZELDND, LEOHERSLSL , ZBRILy 7 0o UM
OERICE ) v REBEZRANLIONGFE Lh L oibhokoe

FM-6 Bty zrtvoUuMofls

HO®m OB W | )y v BB B
REE % om | UM | RBE % B | UM
(mg) | (£A) | (%) | (mg) | (rA) | (%)
2455 070 5.48 52.5 406 853
343.7 099 555 702 5.42 8.62
369.3 1.06 551 84.8 6.55 8.63
4370 1.23 540 1010 780 853

iy 549 858

3) ZER/RIOLE
ODEWC, ABOBEHBES LUSRBICEHWTUNARELZRILE Y T
TUMKE T B0 E > 2ERE Lz, ABETRILY 5 2AWT,
BOARBWRO U0 2K -5 ar5 7 CllEL CEKBILOBEL
i ol
T3, HEBRBHELCOWT ,RHOBRBERLEB2BH LB L 2N TER
EHMLAZEN AL, BReBALANORBLABEL D
LMI0 KREWERIE bhkod 2 , HRLTHBONABRZEETE
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SHCHBL T RELS , 1HMUATRUOF OKX-5a757
BEERELAZRD Shkm»oks, 13 0 MR 2R BPICAZL
HETAR-0 /I 7EERH2BHEAL, BorCELABRILE T
L O LR,

chAICHL, B v BRCEBRTIBECAERZE T BAL 284 L B35 L
HNIBAE L TRE ELRBD LN Z 2Dk TLTERTHRALZNWT
R EOEMTCEBL, BRBMENDIVWAEL THBLARBRD
UOFt oK -5 875 7l EfE L. TORBBREN - 7ICRT LD
CEHBEH S ZWL2 04 TEEZROLLT , ZRRLEITENE
EvbprDi, DEXRZLTFT CORERMOEELH L s, R
-8ICRTLOC, BUEARTANTIRRLABRTI AR ED
2 4RI CMoEBERELERO bh ki hDk,

RO -7 VREBERCET H2EBERNO ZE

muperh | AHE UWEEE
(min) | (mg) (mg) (%)
5 108:2 925 853
5 102.4 882 8.61
10 1016 877 863
10 102.2 8.72 854
15 1053 9.00 8.54
20 109.3 925 850
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FI -8 KEREOEZE

THCE R [ UWoEEE @

(hr) 7 AT R #®
- 855 8.6 4 8.54 852
1 857 - - -
5 853 - - -
9 - 864 854 8.57
24 861 8.64 8.60 852

VEOEBRKERLL ,RILY S Y2 BT LIS 72D TE 6 MIERRL D
YEY YREEMAL TERT 2L HFE LA LB DEDR. TOK,
BEETBALCELALOEME BRI AL BER A H»Dhk. COREILICEH
LSFEAD DABIC , v9v—TAr3 =0 a8&0RE 2B Y » RICERL
TREOEBVWENEF -5 /5 7CLEOTUOF 2 T L. &BY 7
YEBY T BRCEBTALBRAY*ET AL EET TR L TR LS D
TH5H, COBRE Y yORFHEE4MTLET DY, 6flilEAaLENE
EBLLATNnD, ERICEDLEML T I MBBBETLHLENI LR
THLRKBIHERAZ LR, BOh ABHETRUOITHRE I AT
Db XL T, 95 —-TrI=0Usd5E&05g%30mIOBY YBRICTY —
APTIBRBRL 100m] KHERLTHBLAABRLCOWTEBER -7
R/ LERELALTS , U000~ 3B B OAE ADkRe TLT
UOF BB RMLCALRE T CERE R -5 774 ¢ BRLT
VO py —s@mnbitELzbed, UOF B bihallrt LT
hiZ 001lmg LUFT Tt A &itbinDk. COFRL2L , BY yRITE
BRETAIBEREETEZ LA TS ,£HB Yy 7 v X 4 HORETHERL T
AT ERbhDrk, MCIOT ERBRLY s vOBRBIKEBELT, £0
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FOUWMHREZREI>TUMEBILI A A NWE E2ETETHI0TH b,

Bty PoUMEUTVNEEZEETHCH2DTETH—CLREXBO
BREELCODWTHRE Lk BILY 72 POV 7 O li2EL L W CHEET
BT EBRFFETH 208, LD ARDICARY YRRICNEABET 500384 TH» 5
CEhBO, MARH LAKREEN T HLO08D L% b,

1) AZERbv sy ,ZRy >y, 2By v IUEBY I =T+ 3
2V AgED0 6 MBBRFPLIVRY VERNOBRICONWTHNLZLCS, fi1Z2
FBERICL ) YRECIBH L TRAOBRE 252, BTEXERKCE
TVEMEeT BV VY RICERECER L TROOBRER %0

(2) %Bnk%%%%ﬁbfﬁ~ﬁafﬁ7&ﬂ;ofuoﬁ&mﬁb.ﬁﬂ
FOUMEERELZETS , ASRILY 7 Y COWTHIERER , | ¥ BRE
BONWFAKIDODTIRREAK—K L 2ExHbhi, Bty 7 vFR0U
MEZEBEBRCA LR EEINTNDELOTD 528, BERERO HHY) v B
BROBELIVNIWEMRB LN, ChidEB 26 MIERPBICHED £ VE
BLEVWADIC , BRETORTC S5 UMAHME IR ZWRDO TS5,

B3 BRILY S 2 @BMTHARELTER) v Br#E4TH D ,ERRTEBL
LB O UNERIL I A T UMICET 52 LR D%, LDT,
Bty s RO UME UMEZ T ZAORFMEEL BT i Y BT
CHEBET Ao ERERINZ,

) vI3v—TrHI=VrBEOY YRNOBEBECONTRUIWMEHEEIN
FTLEBY I YEITNTUNE LTERL , ZRBLZITANT & 2L
D7 s
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(2) S)ES  HNEEHE, X~9nv 574 ~,5, 41 (1957),
(3 I.M.Kolthoff and W.E.Harris, J.Am.Chem.Soc., 68, 1175
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(4y C.J.Rodden,"Analytical Chemistry of the Manhattan
Project”, McGraw—Hill (1950)p.7.
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F2#E vy (M) DER

o

LI

MELCEPNT ,BRILy 738 Y YRICNABHE T 5 ERFEIREC T 2
FEOCERT L ENBD OLNAZOT , RETR TOEMELFE L TRk
v HOUMOR—-Tn /I 7R IHDBEELCOVWTIHRE Lk,

UMoERBE T ERBBBE LTHANWOALTRILY 2 Y KO WTHEEKE
BTh b, ~RICZRILY 7 YEBEXLTHTH D0, DEWEREARO
ZHCHEEOUMZEELCENE VN, TLTRLY I vORE -~V 5 Y RF
BHO/UREB2LIIIDOTHRKENWE TSOFMLFERERDRILY (Non—
stoichiometric oxide) % 2oT\wd, CDO0/UDKEIZ_BRILY 7
VERRERHORER P W TREZEENELOLOTH B, THDL, 0/
UDREWIRILY 5 2 AEP R 2 EAER A 2 RBERPCHERE T LE
BEOBREENE LN, BREACOVWTI 0/ UnKE & VHAREBES
MHAEAELZ b ThIRFLT, KEPTHERTHLEO0/URIERLAL 200
KHESEZD ,BEEZPLPNEABBREHENLIS A AL &ﬂié&ufbnflnéuo)

ek, “RLY 5 y@O/UO%ﬁU%VCuﬁ’ZEﬁ:@E&{EE%L‘E&‘ BELAAL R T
nWBLOTDD8 ,HBEF-us5 7k 2ANTLhBECHELLIY &T
BRIBAEINDILOICADk. BVIK K -5u 75 7koER2R»>201
THMWA%. BRERBLTUMEMELTERT A HELEREL T b,
L LZoFEL ,fMETHLARLAL L, UNOREARAELTHDT
ﬁ%&f%&dhi&hcBmdﬁmwnyﬁ:@mviy&%uvwmﬁﬁ
Lk@%.4Nﬁ@fﬁﬁbfuwéﬁib.ﬁtﬁﬁﬁ%,gﬁm@wuv
RO ) YBRCBEMLTEREL TS, ThLOFERARERCLPHETS 5
DT, 2T TR L DBECRERFHEELELT 5O CE s ORT 2T 22k,

~ 136 —



2 EERFE

2.1 3 =N
(1) REEREERE
HETAWZLOLEA—0 02 EMALAL (HI~1),"
) ®—9as357
MELE L HFARERR -9 2757, PB-1052ERAL, HE
RELESFALTH 5. BRI LK ABMOBMICHNLERET
OEFNAN ,HBICEART -+ 2ERLA(KEIT -2 ),
2.2 &% K o
m Biky 7>
ANRILY 77 EZRRILY S v e ERAL ke AZBRILY 5 W/ John—
son—Mattheytt L AR FE RO _HOoKE 2 B ko HITERGOR
HICANATBRILY 7 Y RAECANA 40 EF L Mallinckrodt 4
K Ceramic GradeTd b , HHTHAB L LTEHERASHO 8 EOZRR
v veRnik,
(2) vI=nr4t B
RIEZELACSZRMLY 7~ (BHRILER , ME9996% ) 2 HANWT,
ZD1456g% 10ml O ) YRIERL THEEKT500m] KHRL
THHELZIDOTD 2, UOFr OlEEIE 1018x102M(275mg UOZ
/ml)Tdh , PMFEORHPCPREROERICERL %o
3) U vER
MBS IR ) > R (85% , L LT ) 2 EEFEHL %o
() ERIEH]
Tween—80 D 01PBEWEHELTHN R,
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3.

3.

1

3 %Eﬁj’a‘i(ﬁ%%

RE OB L HR

ABOBBEX O THEETHF LI RNk, ¥100m g DHEH 2H
mlOE ) FRICTBER T HEE ,AZBRILY 7y RBEA LY LICE
Bt hn, BRIy rdehnl bRl EET 5, T4abL, FR S
—FTERBNTMEARLTERBTALE , “RILY 5 HRNELEBHRT S
KL 3~43 %20 BETH, e ,EREBOZRILY 7 ¥Rk THh
EHB LA TCRECEBTHETTIRELOFES hh b,

VOB Y v P CRARATGE X ~5r /5 7kt dhLENOT , &
BICIoTBbAABREEEAN T LETET , HRLTUOS O
R=ous27 7B LAThEAZLbARW, Lol , 22 DHARL T
2LUMNO Y B U (HPO, ), - 2H,0 0B 2ET S, OIS
BOL B CRMRICEELTWARBETSD ,U0fT0oK¥-50757(C
FAUEOHECRZLOZWS , FEOHFCRERRICEA /LT HOTH
-8 75 7R LA[EOEENBL 2L LBRO LNk, ZRILY 5
vOREH100mgE 4ml OBY YREELLICHMALTERL, 2t
100ml KHERTHEEE (Y Y REBEOSM ), ZEOBRUB 2EL T
HETEARLDRe 2T, BHRBERACOUNO Y »yREAUERAEL &
WRBRECERLTHE 2T 290 &t Lk 3y, ARAT77 R ERBNT
HZRTHEL ,, ABOBRBCHNESR i T AR ICULESEREICHE L
THAY, Bl EREC 77 2B BT CENBBEE 2D, LARDT

CHAHOBRBICAWARSERCTERTLCLEL, XYY T—EEDOKE

2

BMLTHRT AHHEWET , 22 UMK oW TOHIERE B 5D %k,
5E B iRME
EROBREERCESWTERERIEE2ED LI CE Do
N=ZRILY 7 Y BT T2HBEICEETDO 107 L 30mg ORM %, %
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3.

3

R ZELY Sy EANTABACELTO 100m g IR0 EEZRABEEAHD
BRICHELED , 4m1 OB vREMACERGIE LT, # =2
—~FTHE LTS AHEBRHI e (AR 2 EL2ICEHET 5. W LADODBH10
ml OEBKEERY PTHRMLTAHART 5, 2O L 50 Y »yREKE L 42
MTo 5o DT, HELAKRZM] M4 TAERELDC Y , Bk
PR EZMACHOEBRSFI X AR L CBHFREERET 5. TNE 0~
~08Vvs.Hg OHEATH -2 m 77 2% 0HKL, U0 oFErRIES
BLERYEDBLDLBHERLT D 2BEBRE AN TERH0 U0 23k
W bo
REBEIOEOIICLTHER LA, 4ml OB Y vREBFHRKCLY ,
RS HE 2T THs HMERT 2. B LAObY =4 4 BHR
ERBAREERML , YR ETOBEEOTUOFT OEE % il TUOS
BEOBREROVREB L LA, WINT I v =4+ BREEEKE
OHE10m]l 2B X5KLTUO OEEVWAIWAEE Lk, &) LTHE
LAARBHERI -6 IRTZCEST, UOFTE (mg ) LS (#A)
EOMICRFEFCAFALPIBERRBOL k. 2%, 20L 5B LARSE
—-582520—F%>HM~7KRL%,
SEEEOW%RE
FROFEBECIOTRILY P00 UMt ERET 5 & & OEBH
LEBERBOEBROWITHRE L,
(1) HobRHOoZ®
BY Y BREMRTLIEGEARERIDOTEL-2ORY Y yBRE24ELTH
AL L , B YHBE% Do LT THILY S v 2 WY Y IRE &S KK
WL TERTHLEE , D0 OO0RERFAL TR LERD D, O
—2 @EBBPCEITIEIROELETSHD) ,d5—2F OV~
BROMROLEIOUOH O# -5 0 75 7HICHTHHEBTD 5,

4
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25 T T T I T

ZO'— -
151 -
N
«
2
p—g
10 N
IE
-]
51 .
0 1 { | 1 i
0 5 10 15 20 25 30

U0t (mg)

I -6 Ut OomER

@OBZABILLCONTR , F 1ETH LRI LAL I KUME 4L
ZRBILEITZ VWO CTHIBE 2,
QORCHLTEDED LR ERA2TA DO TCLOER TNl B
VYBR4ml 2RHBRLED—ERRABHL , 20y 7 =14 Y BH
eml LFEFASm] Lemi CABBKEL, UoiTox-5n7r57
WHELGEGE L THEE Lk, TOMHE , K- a0 75 7HOBE LKA
CEoTELS, BB EN - 9 KRT Lo ICY v B e MEKH L

AL BCHOTHACHENWLETTD D , BBEHEIZWL 2 0 CEER
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Pk e AL A I

MII-7 UOMrox—-35u 7350l

EM-9 UOTEBEICHT ) yROKEFMOLE

O] (min) B &t (rA)
0 470 472
5 468 464
10 464 467
20 464 467

« UO2T 0oE55mg

WOONZEMND o
2) HEOEBMEOLE
TR L CEBEEHERLTELLEUNO Y YBRIESLE T
CBW O T EEUNOER SN L ETOFEMEEN. &5 T 5 & TRMYL
vIYOLONEROUMNEEURBTADEICE(ORBEAND
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EEROFBERECEFACTHILE T EST 5. ERKEZRLY 7 ~ 300
mgll FEBELABSEAEREBICUIMNO ) »BRIEAZERKICELL ,
K=o n 23 7RIEHBARARTD Do LAXRD TEREERELCENT
XLy 7 v ORBMEZ 200m g YT L LAThEZ A bAWNW, A&
Z200m g YT TRANALAZEL THIELALZARIE-1O0KKETL)
RIERNBOI, EREECHT2EEEBO O EZ 1Dk, T4, =
Bty 9 Y CoWTHUNOEAERRDPZ WL LLBREROLERZ Z N

, UMOBREZWmbX~-5a 73 7 CEAREOCRERH,» LEL
T, OBRMEBEZE 10mg &3+ 20 5F% L\,

RKII—-10 FHEMEOEZE

HKHE (mg) | H & (rA) |[UOTEEHE®

406 340 980

815 675 9.69

84.7 7.00 967

1082 895 968
1420 119 9.80

1705 14.2 975
#5973

E¥RE L+ 006

EEMER
1 AZRLy S FOUNDOEER

BLY 5 ORI THRIEE LABEB ZHTHNAZRILy 7 vF0U
MosEELEEZHB Lz, ZHORABKOWIHELAARRIRIT -
1 LICRFTZESTD 20 ABTOTMPBERERTEL( OWEET
HLEFEETHCECLIDT, BBLODWTOEAL L UM, U HDF
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ZM—11 AZ@{y 7 H0o UMoEREE

2 OB $EBE (mg) UOH &M (mg) ! UM/ U
6.9 439 0661
13.7 8.66 0657
198 12.6 0665
! 20.8 133 0.6 6.7
224 142 0664
328 21.1 0669
A # 0664
EARE £ 0004
(4-06 % )
101 5.76 0676
14.8 852 0680
Y
18.4 119 0672
202 133 0684
#0678
EHFE 4 0005
(07 %)

OrorkLTRKOLNDE, ThDLL,ABW(mg ) ZEBRLTHHTL ,
BonkU0 OEEMAw (mg ) ChroheThE,

UM w,/ 270 w
Us 3w,/ 842 W

TH i & Bnéo
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R=ZBIv 7B HbLd EMFERYAMBUOy 2D TWHELD
H,Zx0%Z»r0ovsydUW2 LUML LogEiaTEEh, RT LD
HBEIZ U0y 2UC L BT L LN TEDL, £5T5H L UM/ U OB
ik 23, 3T2bb 0667 THhH, cTHELAXHOUW/ U, i
Johnson—Matthey #EIKE(]) T 0664 , HERILFHAEY)C 0678
THD%ko MEREEERELHELWO T, TOBEIE L NN U,04
Kﬁw%@aAtéﬁéoL#L,%Zmomrnﬂ%ﬁlb%%ké
CH  LARD TUMBEBRELIZNWI ERI 1L S,

(@ ZBty s pOUMOEREL O /UDHE

RELHEHBLTE OBBREAZRLY 5 v BREOWTUNO E&E

ZT%NV, 0/ UtRbk, Bonk#HERERI -1 2 CRT,

#FM—-12 "By vhoUNOEEHEE

% K | VO SHEW | EFHLO /U
A 1576 2158
B 1683 2168
C 861 2086
D 863 2086
E 329 2033
F 540 2054
G 1.06 2011
H 429 2.043

s 3 EAEOBHE
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E3HEO /U, RV EMEZRILy S v ThbERELT ., R
R EW (mg ) EFARDNTO UM oFEEw (ng ) L %H

WTRKRICEIOTEHEIN S,

238
W —————
0 [S4\%)] 270
—=24—=12+
U U 16 238
{W*W_ } 222
270 270
w
= 2+ .......................................................... (2)
16
W—w—
270

L, U0, U« ZFAZhEABFTOUNE ,£Y 7 vE%/RT. (2
RE wHESTWFERBAPPVO>EDOL 9 KR bIh b,

(6] w
el T e PP 9)’
U W

CZTCHZELAABOO /UL RENWLOT2168 , /TR OT
2011 THDrk, 24,0 b0RBODLI0XAHORBTBERLKLE
A0/ UnbFrERTAIOIRBOONTL. THEZRILY 5
YHRBEZCHELIATWL L2BRILIN BT EERLTN S,

DER ,BEOEEYFENL DI Y ELAELTTADRETS,
EREEZ VO SHEGHICLTE 0045 THDO R LANKDDT, O
JSURDODATORERER L 00004 T3 Dh ,0/ U/ BEAMUTEMHZ
CTLEHBIC RO B LN TE D, Th#i—r 77 7HICLALU0TOR
Eﬁﬁ%&%%?é&,:@m¢77¢@UMuam%(Uw+&L1)
FTCEBTETD 20 R LELEANWLA TWHERFIC L 5BRILE
ﬁg)@ﬁguxvﬂmbfﬁmkmiQMTéémB,C@ﬁﬁmm
RCAREO FHEEREREL A CEFLC TN TnE. Lad , Bk
DEBRBIEOFERME 2 04 Tdo T, RICEZBERICHETHETR
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CERFETS B

BiLyZvhOo6fioySr2EFETLROIC, A28 ) v RICKBEE
LTH -8 777K D>TUO 28ET A HEE®R L, Lo EETH
BEOFTChAHEsBY T ENTEL, MREENTHLDOEDL 0%,
B
(1) AECIHZEABPOUME 005% 2 TCERITEETH D , PIEMER L 004

BThHDH BMEORILY Sy kowTik, UMOEEKEL S UMW,/ Ut

FLUO/UZHMUT AT LR TEL, BRABL L THWIBEKCEEZZ

Bty 500/ URARKL 5L MAUTENE CERICRD 5 2 &%

TE , O FEIDIIERETD %,

(2 FRERIOTHAET AHE0ABERIVNORCLIDTELZONTFE L
G, AZEBRILY 2y DONWTHE 10—-30mg 4, 3By 7 ConT
3 100m gRIERAEE TH B, ZBILY 7 v ITDWTIHL 300m g B L%
LI ETHLEARBICUNO Y ¥ BiENERRICEILT 50 T HIE NI
L& B,

(3) FEOMEBEREEAN2 0G4 TEY , o HEKENTHERETL L2 5
TBRIby 5y OHERRCETAEEMIEL L TIHEXTD 5,
hE, KA R EOTMBE B TLBE LY, OEE T AR HRE
LTWABEIKE , KEORTLDTO /UbsW0nE UM/ U 2 RKOBT &

ETa&hV, COLOIRBBCRREURTANLUND bnidey 7708

B2 DETHRILEND B,
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MECERILY 7 PO UM A -5 05 7R EOTER ST 2 5L+
Rt ,, FRCENWTEUMOEREILCDONWTEIR L ko

ChEITREOBWY S vOFEBEELTR ,BE/70 BN ) Y 2 BELH
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BREINTWELRT TS, g2, EROBRILBTHEC LDV 7 vOERE
d&&&&ﬁ@&émmm@ﬁ&¢fﬁ&bn1mé ) BRSSP TIEEL
epiE LT, %ﬂRMB BB YRPTUNE FeTRLMEET 2 HET
HELTWABIKT E A,

FLELCENT , BRIV 72 ) YRRCEET HL &Y 7 ¥ XX O ETf
(AfliE2E6M0) 4L LD LR RRELEREL, L1 ) Y BREWES T
RERILEOT 2NV ENERINL, T T, V YRBUEPTRE L2
ZLoRUMEUNEOSINERNTHRLEL O . TTEAETR Y YBRE
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2 HBESXBMEBELE

2.1 &L
B ERIrOEERT RO 2o KB BRSO BEAEHEERE LR IF
LTHER L%, ZBONBH KM -81C, 3 %5 EHIM— 9 IK/RT .
AEBREEM, e=vy b, pHA—2 , BB, -2 —BHIERIE,
P LURFKETORWH L% 5,

® — 2 —BEEBE pH 2 — 2%

WL & 2 UH

M-8 HBTSEXBEMEHEEBEONE
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pHA~— %
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FM-14 WHEBOBEOE

YT =TAMI=V LG L 100mg KOV TOEREmg )

A(CE®)| A(95C) B
1 145, 146,
2. 14.6 4 145,
3 14.6 4 14.6,
4 14.3, 14.6,
5 1434 14.5,
6 143, 146,
3P4y 14.5, 143, 14.6,

A YRRICERGEBRET S HE
B:ACDEoPWTT i (D CBELTHET 3HE

BGLrLTH UMDY —78Bibhic. TOBE2BERMECLDTXK
BT D K 024mg /100m L M LT 2o ZOEEEILBLA
ﬁﬁﬁbiﬁ%Cfﬁ%Lﬁ&éOUN@%EEOEKﬁmkmﬁMO
HEOHBEICIOT , Bl E2# ) v RICERL TUNEBR{LEE T 5%
BICE , BRLABRTNAT 2 L—HO UNBRILINI0 THER THEHSE
TAHOWREE LW ERBDRD%,
44 ERBMELERER
() EEERE
ThETCORRBRCESHWTEERELZDEQO LS LEDL R,
XBOBRUMELCLTAENAENLIO ZWL 100mgick % L 9 KK
BL,BYYR30m1eMs CHRETMBERT S, BABRERK
T0mleims THRL , BEBERLHEREREL LT003INCr WRER
KEDTHET 5. BERE —2 -BiHrvavy L oTHFEWERL
EHEMRD 5 E O —RBAHBEESEKL THEKREAEZ KD , 20
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TCIELLZ 003N Cr WEEROFRME v (m1 ) H5RXE AN T
UWoREw (mg ) ZHHET 2.

003 x238x%xv
L7 A ————— S, 3 % df | T~ . (7)
2

?) A=ZBRMLv 7 rPoUMOER
LROKTELC IO TZBOA=ZRLY 7 v O UWNOERERTAR DA
ZLTEBRFOMMPRIBETERTELELT , =2 UM/ U %
KA DTKRD 2o
U w238 w’

= = 1.18
U. 3W,/842 w

..................................................... (8)

L, WEAZRv I yO0E (mg ) ,wRUMNOEEHE (mg )
Thb. BOhaERE+EN-15CFRT. ARy > blo &

EM~-15 A=ZRIysvrhoUNOEEER

# o8 | RWE (me) | UMERE(ng) | UM/U. |
19.8 55, 0.332
200 5.6, 0333
] 202 5.6, 0329
39.7 111, 0336
401 112, 0.332
¥ 0332
M EE 4 0002,
(+08%)
66.1 17.3, 0311
¢ 59.2 1538, 0316
60.6 16.0, 0.313
64.2 17.04 0314
ST 35 0314
- REREE ooz,
 (x018)
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NETD D, CZTHHLARABOUMN,/ U: X J (Johnson—
Matthey 1% “Specpure™) 0332, B Y ( MR{LFEE ) T 0314
TdD%, MBRBITRHRECE VL, BFEERBEL VAT n, UM
OENEBRELIIZVWCLEE , UMBRETAhETEWL250nEY 5>
PO RE B S A DTS TS Bo CAENTAMIDOE b Xa
27OCE UMD RrOEFEZTATHTHOT, HETANLZUNOERE
BEVERETRRNLILY S VYOEENVLETS 5,

() ZEMbyv o UMoER

BEZRLY 5y Z b T UDEE AL UNORREALT
bRne ZHORBILOVWTOUNOERERERT -1 6 ICRFo =
BILY 7 v ABMETLr UMEE I 2026 UNOEHER (O
/ (UO0y) } x 100 =8815%Td 5, ZZTHMLAZRAHEVWTAR D

i
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E£M—-16 @ty 5o UNOEEESE

2 OB ERE(mg)  EEE (mg)| FHEE®D
1302 109.2, 83.8
M-—1 94.6 79.1, 83.7
1112 929, 83.6
s ¥ 837
BEeRZE £ o1
88.9 70.44 79.3
M~—2 971 77.4, 79.8
99.2 7838, 794

3 B 195 -
B fREZE £ 03
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BMICBLTES S ETHLL BN %,
@ vI3vy—TrI=vsasshovIyrOERE
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BEHMTRLTLT2bRIUEE 2T 20T VB TLHRIEATE T 5. L
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VI —TAI=Y ABEROY T ERIRRIOTER LAHELE
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RM—-17 Yv5y—-TrIi=ys8&P0YI7v0ER

i
ABERE(mg) [ UgHEfE(mg) UZHES
A 150, 146,
1026
B 149, 145,
A 289, 146,
197.6
B 289, 146,
A 747, 145,
512.4
B 1750, 146,

ALY RRCER L THERET 5 HE
B:ApsoTWCTi[) CcEBTLTRE TS HE

RM-18 v>rolhRLHE

(95 =—Tr3=94484100mg)

003N Cr (R @ UREE
(m1) (mg)

1 406 145,
2 408 145,
3 412 147,
4 408 145,
5 410 14.6,
6 410 146,
7 408 145,
8 406 145,
¥ 145,
B 2 - 00,

(+06%)
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Tk b,

(4) 10ZWLE10mgp UM% 003N Cr AR THE L 2 BEOREDOH
B+ 01mglTTdok,
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(1) C.J.Rodden, “Analytical Chemistry of the Manhattan
Project,® McGraw—Hil11(1950)p.51.

“{2) © C:J .Rodden, ‘Anal.Chems31, 1940(1959).

(3 U.S.AEC Rep., TID-7015(Section 1)(1958) .
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(2) Ti(EHK,# 04N
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SE001%)048g k11O —HicE b, Y ER250ml 204
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B —K7v2=v £ 3922g KL ,MER20m1 &£ &3 ICKK
BRELL TKHERL THELZ.
(4) Cr (s , 003N
FrsusBr )y 2OBEBEREETRNCHIETRNZHELCLIDOTH
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ZOMOREL TN THERAEL AW,

3 EERIUVEZR

L1 BRITHOBER
LY I VEEET AL LT ,ETTMNE2ET LIBRTFOY 7 %
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B EBNPL T~ A 2L DIBROTFE L, BRABRICEI A
$TCr@, Sa@, Til#4bATH D , 2 2B Rao 50 TR Y >
BRACAFeMTRITINDIIEEREL TS, TNLOBTLAIBRIC
RZLZBIEE SR 3 TREHEEZ O 50T, &N THELF
TRILEAFe@&ETiMEICDNTHRE Lo

323, AHBEC) YREWTCFeMF LUTiM% 003NCr (D&
W CHE L CRMEMRE BR 2 BRL, M0 42 TRNAFELCID
TFe@/Fe@PLUTIiM/TiMORALTORMILBEEMLERDZ,
FeMM&IUTIiM2HELTHOALBMERGEO—F2HE-24C
‘%?o&ﬁ,UV@%EW&%&5Cﬂa®ﬁﬂw®&mﬁﬁ%ﬁE%.
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Efe dES X D3 01 B2WL02VETH ) , U YBREBECHMAKLLE LI
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AT LRED LR %,

BEoEBRICIDOTFe /FePIUTIiM/TiMOoBEMITL D
KUM,/ UMNOEML V3R TE2HCENHEBINALOT, D28 CFe(l
FLUTIMBBTHELTI IS FABINBLILES DR LA, £
T, Fe(DBHELRECMLTUIMERT LA, CTRER THE
2fThDOko Fe@ e MATRTT L EONERRRNTRIN S,

Ul + 2Fe(d = UM + zpe@) .......................... (9)
2,che CrTHETALEORIGEDOEDL I LR 5o

3Fe@ + Cr@) = 3Fe@ + Cr@ - 19

3UM + 2Cr@) = 3U@M + 2Cc@ D)

TAMPB L 1LTM ) YERPCHE L CTE LA ABUZHRBEz th2h A
M-26 ,MW—27KRTe AFLBEOLD I, UMBH % 003NCr

WEBEB TEERELABESCBONABEERL DbE TR LAL, BH
TEMOMBACOBEEHEOMBTD 5, Fe 2 BEICMLZLEE
ftrEofmICTFnFe@d Fel) OBUIENEL ZDOTRE. TN %
CtTHELLECS , MM -2 6 CAbNABLOCT4MY BB T
BELABECRORXCHETLLc20Fe () DBR{LDZEHET AR08
BB RD bhh»rDke LAL, 11MTMY) YBRPETHELZBECR
BAZZERICZEL , OREOROKIGHHERICE 5 2 &L 238D bh ko
LoL, 1 ROBMAENED FIHE L Zh D,
BEFe@#RBLHELTHWIHE 2RHLAKR , 22 ) BREOD
Y YBPCHELATARAROAWL, 3RS LBEOBME/R DR DA
BMTEAENO TEBRESENEEbhk, ZC TR -25KRLAR
DT OBILRTEBMELET AL, TIEZANWTRATLT 2260 1K
ODBALENEIEBECKESLZD ,Fe2HAWDIDIBFRTHD LEEL
b Be BT T8 % A TET LOBES 5 HEICoW AR #4 %

HFLIBET %,
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32 Ti(MoBH®

U@éﬁﬁfékaTiW&%mk%&LfﬁWmumqu?lU
CMWIgwwﬁ%ﬁééﬁ.hfh%%%%ﬁ%féﬁfﬂﬂ@Ti@
QR 2Ed Cu@ CRILLAZDOL UNORILBERTEZDO T H. &
CTHRETHHER , BEOTi @ 2MATUNORBCELTLCH Y,
CrMBRBCIOTHELZ26Ti M OBESE LU UNOBRILAEE
hENRRETHEECRIBMOEGEEEL BB LTy Sy 2ERL L
5 LT HHETS b,

TNETCHVLATWVWATI ) OBHITERD 2WIIERBH THD T,
AR ERTR T RO CERT <+ # 2 TR L TARERST XOFH
[FTRELZTNEELENEVWITEEZRLED 50 $ 72, TEROHR
F2MPWIF 2 DETMBE LTEELEZDVEZLFATHIHREL
kBHb, Pierson b RAKRILF & » TiH, & RIEHE # 2 Ak h CHER
KERLCTHERATHICLE2HERE LTI, MR TAABHIMECOE W&
BF 2 %2RV " REBB LALOEBWhk. ThITEBF 2 2B
YBRCEBRT AL LE—RCHDEIIFTE2DRATHEN, ThEBRLAL
ECLBASOERIY v BF 2> Ti, (PO,), ODUB®ETI .
bféamaL#L,m@mﬁWUV@¢f@%@%Eu&mu,ﬁEf
FYEBR) Y BROMBERETAHLERFTCZELTCTIiQORBTHET S
PP REBMEER IR AT LAl Lke TRbb, 21 TR~ HEK
SOTTiMOoBYBREBRLAML , COBRELHA T 003MCr ) E
B S50mIe 44 M) YBREFPFPTCHELCTiDoREH/ELLLLS,
BRLAEBF 2 0 9845 Ti (M) ORBTERL TWIZ LR bHADX,
COCBWMERBRUVACANRNTHEL T, TilloEX1 HETR
Z¢3 , 10HRTINIPBP LACTELR DD, 2O LS,
TioRY) »REVEABEUNFE L2 REATCHELTIRETD
B s, BERWHAEERETHD %o
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3.3 WEMBRLBEOX
TiMoOoBKEML TUNERTT 5L 20RIGE

UM + 2Ti({) = UM + 2Ti@) o 19
Th,thitCr() THETHEEORIEHE

3Ti@ + €@ = 3Ti®W + Cr@ 19

3 UM + 2Cr@ = 3UM + 2Ct{@ e Q9

TRAND, TiEMLATRETHHOBIMEAIL AN 035% L 04

Vvs .SCETH 5% , ZheMATUMERELICRITT 5 LBUEEIC -
005%Wn L — 015Vvs.SCEIRZE LT 5, 3% 003N Cr (K
THEL, BIBEC IoTHUZHE MRz EL A &L £ 0 EFE1F
%Kiof*bk%ﬁ&%%%bk&c&,ﬂm—zsm%?iém&o
o FBTHET HBACE—FERTFOCr B R LML BAA—EEK
ETHOEFEOCHARLL, HHOHE CHHEERES 05ml/mink Lk,
WFhOBEICH B ZRICET A Ln@FDoh 55, MR

F1EOBMNENOREETHE DI TR TS, 2hECr@REIATi@
DBRILFIGHEL , FEBEROBMOBROINELENWLDEEL ON S,
ZTORD , BHHE CAFHECETIMOEMETELET L LLEE D,
BUNOLGERAEMOUV L2 LD T2, FHTHEL ZHBE , F1E
OBMEAOHEETCE Cr D ORMBBALSFHBECEST ST KX 17
FEL M BT EBBOOLNTZ, CATEN 1 LEMAORMOBENKE S
ZBEELLNZOT, BULL VRS EHBECETLLIOSLCTLDIC
BWEMBL THEEERT R Dk MEEE <Y by » & — ZICANTINE
L,RBE%255, 73 , X095 CILBRFLTHEE Lo TORER,55C
DBECEFBRTHELABEGELEDET VELR DM ,T3CTREMIX
HAERDVBESEEBECETSIOCRD ,95CTRIDESELTTER
{—FEEERTHIIICERBIT LR LN L. 95 CIKH T A E BT
CFBEEL AREFALEN -2 9 KRTIOKAD , HROBE I
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3.4 YYyBEEOXE
VYBRBEEZWIWAEL THENR RO LS, HII—- 3 0[RS
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HMEnB oo ) YREEZBRL O L1 BEoBUEEDL TS
WhELZ D44 MY ECcHBIE—ETH b , Tt 2 ROBMEELE
RCKEL AL EDRRBONDe O EREI~2 5 KRLARNT
OBILBTEMO ) v REEK LI ZIZMOHERE-HLTNE, T
A 1ROBHEADEGE LT HEBAIFROESLIZ) YRIBEVEWE
B bpnldPtng EREBD LR,

— 183 —



— ¥81 —

(Vvs.SCE)

EA v

132 104 74 4.4

003N Cr) (1HE2ml )

MMm-30 el s) yRREOKE



LEDKERID , KELFWTE 44 M) YBREWK , THaHLLHRD
85% ) yE30ml% &) 70ml OXKEMATHEOAABRTCHELTT

ZOCEELR, COBWPTRON LBAEMEMMR , —KEDHR ,
PIUVRBAEROBE N Tth TN -3 1 ,MII-3 2, XV

| b giio. ity it SO 3 & |
B ' = LEmnEs oE=a §
E = S s ==t _F

PR

e g A S s
L s RS e TR RS g e

| EI-31 BaEEEms

- 185 —



M —3 3ICHRYe KBS MEE /1 XBKELLTH 1LOKRAEES
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DA ENBTE Ho
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DO TR AW
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K -3 3 ZREDWEEHG

3.5 WHEOMBRAOLE
RICRTTHEE LT % BB ICRBREET 5 LREOBRILED 21 IC
BHEEZITE2ZENLELED 50 LT THRERFNWTIRROEELH
RoDIC,BREBLEZBLELRLOEMERITHE LBE LEHE
B ANWTHELARE LD WTHE Lo TOMBREREM—1 91T
ARTELO, BEEZARJLTILEZSTIBALhAHCEZRD Lk h
Dico T EETIM2BRACIZ 2 LBEFRIZABTINTH D, L
PIWERZISCIKBEFLTWI20 CHEMAROLZMO BRI AELIC L
DCEHWHINBEREEZLZHL LRI T hTWwaanic , 8% %+BLAL%E
(TR RGRILEITRENVWTZ LERTIDEEZELON D, LARDT, K
REER T 2 EE OMOTIER # 2 RRAL %2 517 % 9 BBEE % o
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3.

3.

6

7

ELM—-19 DBEOBHOLSE

(v UkllE | UEEME 23]
(mg) (mg) (mg)
142, 14.3, + 00,
BERLXHELAL 2B
214, 214, + 00,
142, 143, + 00,
BEEBAZLEZWEES
214, 214, 00,
OB EE

) BB PCHEETABE, hoBRBKETLL WA EEED 2
25D RBEH Lk, 44 MY YBR-20MBREERTF I P44 MY VR
~1L2MEBRBHETCHEERNADRET S, wIn i BRIFATEE MRS
Boho TNHE44M Y YRPTHEL THELAALBEMAR & BT
L, HERAN (TiMoBRCHAT 2ELS) oOBMANLTHLCEER
ffcdh ,BERTHR(CrDOBRICHLT LRI )OEAL VIEE
LKFhTnb, T LRV YREEZSELALELFALCLEATD D
File L R E ML 2L 2 O BEE2KRORBELHKRT 5 ¢ LIGER
LTWwaEG T, Z0MOBIAMREIRD bhi »Dke LML , R
BREFETHEHECEZOBRICNO 2D TiMEMA TS UMERTEL
BB, TORDEEEARTREL A Do

ERIRELEE/R
(1) TEERME

ChETHRIFLTCEAHBRCESHCT , 2V 5 OEBBELDEXOD

LOREDLR o

—FRORF (v 7 vHKCLTLIOA WL 100m gi2F ) 2 HEEFS

KHBLED , ) vE30ml 2 ML THBRETMBBRT 5. BEE
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ABAKT0m1 ML THEBELH 100m] L , BRI ST EHBTHES
HEEBOMALTIS CIKRFET 2. DWTEMEERLASELTI @
BW (F04N ) Zfgeitins , B - 01Vys.SCE fEICET 3
ETHEMERET D, COLE UMEREECUMIKETLIA TS, Th
ZOOBNCrEBEERCIOTHEHELZLOHERBR LR T 5.
BonABUERRONX 1 LUF 20LEHMAR, 2 2d—KESHRO
ToOOHESAOMIKMA LAk 003NCTr WEEKOEERDL ,Zh LD
2V BEEHT b. 2, ROBY v B (R ) CRTMIE L
TL0RDOHEDOEHEEEATHALMR, cht LFEO v 5 »OEEEK M
BINCTHZOT, "5 %8320 ) yBEKRKCOW TE LEEKHE
DTHERTAWT 7 ¥ 22 ROTCES AR ThE A LE WV, ZLT
¥t ov 7 y2ZIRACILO>THEET %,

238x003 (v—vs)

U(mg) = "

= 3B TL X (Vo VB ) oot {19

EL, vERBLCOWTo 003NCriloflEeEE (ml ) , vs X7
Sy /WEE (m1) Tdh,
(2 U I=rqxBRODHT

002N UMBBRO—EELHMERBICL ) LLOBEES THE:
finDhko TOMRARM-20ICRFTC LS T, VI vORBMELE
BERAI(—HLTWT, KEXFECERZFETH D LaibrD
o ¥, UM 214,mg Z2BUBERICONWTLS DEBELAE:RITZDT
ERREELZROAETHF008mg TH DX,

N=BRILY 7 vhogy 5 vOER

BILYS v OPTEBAEASBRIZELTHWAAZRILY 7 ¥ IConT
VI VYOERENTADORe TOMREARM -2 LITRTEELELTD b,
WERDVICAZBRILY 2 v ORENR 1005 T LA AR L L 5 EU,0,
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FM—-20 v F=n4xBHEOIH

U 8 B & L 003NCr @ |
o | UEE(E =
002N UM U Beg
(mg) (mg)
(m1) (mg) (m1)

199 71, | — 00,
197 70, | — 01,

3.0 71,
201 714 |+ 00,
2.00 71, 0.0,
403 143, [+ 01,
4.00 142, 0.0,

6.0 14.2,
401 143, |+ 00,
398 142, |— 00,

i
|

5 598 2135 | — 00,4
! 6.01 214, |+ 00,

9.0 214,
6.02 215, |+ 00,
6.00 214, 0.0,
1001 3575 |+ 00,
1000 35.7, 0.0,

150 35.7,
1002 357, |+ 004
1000 357, 0.0,

T55%201,*0F0Ly 7 EHREL 8480 % L b, T TTHIT
L7Z&¥ L Johnson—Matthey #t 8 ® * Specpure * HIKTd 528,
v SYEHBOERMEE 84T, P THENAEZWBRBEICGEVWI DO TH DOke
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FM—-21 AZBILys>FoLy 7 >DER

REHERE (mg) | USRI (mg) | UBHR®D |
170, 85.0, |

200 169, 84.6,
169, 84.8, ;
338, 84.65 ;
400 338, 84.65 |
339, 84.75 g
S 847, ;
MEMEE £ 01,
L

4 K 5

)y BERTCEMEREETAROCERCLY , &Y 9 v ieERT L HE:
%8 L 7eo AIEOHBME , fE TR~ UNOHEZ T4 D BOBRICD W
TEV IS % CEETELRID) ,enbeATLERE—HABHCODWTOU
MEaev 7 e—FERERTHIENTE DL, BobhaEREDED LK
Td bo
1) UMRBHEO T M %MmA TUMICETLADS , Cr ()L T+

LHEBNRZBKEATAIOTXTORKE LAHEEROENLbEY 7 yEMH

RoObhbe BBHENWE N IKE, TAZLLBAOTI ) BRI b A

DBAECIEND, 95 CIKMBAL THET 3 LB2MICELTHLoCk

YHRICH A LR T E b, F 28 ARGLECRRZ(HARTS 5,

@ TiMOBHEREET £ 2R Y Y RICHAEH L THE L b 0o2HE
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BEL,Lrd 2V RRBRILEOT 20O CRESBRETENRL TN,
(3) HBEHNBUEFECEETACTHEELT2», EAEHMBD 5 nid—
REAHBEHELAPI L TRE TS &, BERARERICKRD bhEE
RIFRIDBELZ S
) 10 ZWL10mgD v 3 2 AERIOTERETAHE , EBERMERHOL
mg T Thb. 22, UMOBBORMEROD WTHELTZDOAER,
FEEHEABRBELCI(—FHLLTOoELZ Mng MR TH DR

3 HR

(1) C.J.Rodden, “Analytical Chemistry of the Manhattan
Project®, McGraw—Hill (1950) p.51,

(2) U.S.AEC Rep., TID—7015(Section 1)(1958).

{3 G.G.Rao and S.R.Sagi, Talanta,9, 715(1962).

(1) T.S.Wahlberg, D.L.Skinner and L.F.Rader, Jr., Anal.
Chem. 29, 954(1957).

(5) J.Corpel and F.Regnaud, Anal.Chim.Acta,27, 36(1962).

() R.H.Pierson and E.St.C.Ganitz, Anal.Chem.26, 1809(1954).

() M.Codell, “Analiytical Chemistry of Titanium Metals and

Compounds®, Interscience (1959) p.16.
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F2BTARNAZLIC, HRE L LTIKAWLOALIRILY 7 v CONWT
OBE-VIYEFERLHO /UZHET L LERHBERORELRBECER
féé;it,:@mv5y@A&5f%@@@@mv3ymom1%.%@
EHRFHR EDNEDTO /URBIET 22 LRFHCERLEDA D,
thiEC , By 500 /UkRRETHHEELELTE, ZRP|TU0, KR
%LTE%%W#BX%%@%E%Em,KiimdM@ﬂﬁ%TUmwﬁﬁ
THERCERTIKT AR TRILIREZOR ﬂﬂ’o;ﬁbbﬁmé‘: ® =7 AEH
tﬁﬁé&%&é%&f%@iOE#BXbéﬁ& .Xﬁ@ﬁm;%%?%
ﬁ#&*béﬁ&m,f—yay77&m;éuw@ﬁ #bﬁbaﬁﬁum
HREODHENRBREINRTNSL, AR IFNWTY , F2FETCR-5u 77
KIBZUMOERBERS L0/ UiRD b HE2R Nk, LEROKHED HED
BT, =777 7LEJEARILY v PORZELEET HOCTHEZL T
UM EE L CHIEMIKREZZMN IO /Ut ROLHETH S LAL, U
W25 EUMOTRCIOTHBEHICO /UsRDETLEELXTHDT,
C@ﬁﬁﬂw@%méw‘b“m%&&t%«f%@fﬁ&mkabwﬁﬁ
Kﬂ%éhTéTM%ok&iﬁ.mesgHC@ﬁEKIOTﬁka/
ULBTFERP IVFBEELOBREZHRLETW S,

K—5us7 7 UMOEERHRL L0/ Uk 558, AP
Ey 77 EBBEUNOTHPDBZERTELIOWHE TR TREZ L EZ W, %
LT,BRLYy OMENREWESE X, ho£BRHr{F T 5565 IKELIE
LWO /UDlE4%2dAhki%n, COZ LA K- 77 7HE0RA2LPMOTN
ETHERTHIOT,ELVWO /UL RDBCEETERWN, L2L, 2O%H
5Ty, K-8 77 7EREAUMOMBICUNS 2VNELY 7 DERETT
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&5&5@ELWO/U@@&Xb5C&ﬁT25°%CT;cnifﬁ%L
Ta2AU0M, UM LULYyvOEREZHRAITLE ,RILY 57 b0 UW)
tUM&OﬁE%%&ﬁb&caﬁfé.%n#BO/U&EL<&%T5c
LB TaDe FETHCNOOFEZTHAWI , Z0RILY 20314 n
O/ U RELTEHETOERE LML %o

2 KRG

2.1 ERBRME

UMELEY 7y EOEEENIEBEF I A BRRNAZFEEFHALT
Fl—HEBBRICOWTIT 2Dk ThbLL , ARV > RICEREL , &Y
KUMECr) CTHELTERL, 2WTchisTi( cEBTRCIWT
BELTLEY S &2 TE L%

U4y sy L UMEDEL LTRD b Bt , LBO b (LRI &
—5a/3 7EREIDTIEEL L.

2.2 #BRIUVHAE
MEZITCICAWLIO LR LEES JUAEBREEA LA
AHTCAHL L 2B Johnson~Matthey HEA=ZM{LY 7~ ( Spec—

pure RIK) , BIR(LEMA=Z®,Y 5~ , X UMallinckrodt #tH

Bty 5> ( Ceramic Grade ) T3> 5,
3 HRLEH
3.1 SHTER

TREROAZRILY Sy RS LALT DRI -2 2 KRT L5 ZfFERE
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FWM-22 AZBLy 70"
Ue @ (UW@ [ @ UMW/ UM
MEFE 8438 283 56.5 2.00
J 84.7 282 56.5 200
(56.3)
Y 33.7 265 57.2 216
; ! (575)
( YREKR-FwrI7ERCL BHERE }
* BOHTE 5 [ElE O TS E BB RZIO £ 03 ¢ 5,

Bohke CZTHRBBLEAAZRILY 7 vrn3b Lo EU;0, OMNEE

THELDEOWTOHATH A, UMOEHIZU: L UNDOELLTHRL L
YWICEE Lo ¥

Byt R -5 7k oTtEEEEL T (

JiZUue , UM, UMEICHRERBHECEWELZRLTWS2, &Y
T U EUNEEERHREILIIAZI, IMETPYREWC EREDLA
B

TRy SO T L ZEORB EMT L, XOKRERTL - 2 3
CiRTe CALORABENTRIHRSIOUMEZTA TN,

ARERILY 5 v ORI CENTHL T ALY 2y oafTitksnwtd ,
UMoERETXEBUEFHEC IO THENICRZIDER~-Fv 7T 7
BRIODTEHEEELAEEAAERENTI—HKLTWE, ¢ OHRE
o ,BRILYIYFOYIEUMEVMELLLDELELTE LIWNE
bbb, ThbblUi= UM+ UMNOBEFREMHRE T 5. LetiDT,
BiLy o v OMTOAHICE UM, UN,F LU 02 bnihanzE
FERTNLETSTD 50
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3.

2

#H—-23 ZERLvIOoHHT

U. ) UM @ U @

M | 8515 | 8815 | 0
M-1 87.4, 33.7, 36,
(374)
M- 2 86.6 795, 71,
(7.16)

( YRAR-surs7 7E L 2HEE
= BONHEES BRE O SETEOBBEZIHI- 03 T 5,

Ry 7 v O

BRI Iy ICBE2OHERD 4 OBHOLATWT , Z0Td ZiRIky 7
Y EAZRILY 7 v B8 BRI OTHH, LAL, TRODBRILY 5 v
EUO, LU U,0, THLbI N BLFEBAVERILS ( Stoichiometric
oxide) KADTWAEWBEENRLIFE LE D5, ¢ LIKTBLY 7 YiZHE
THBEERINT 505, —fFIC U0y THbH I h 2IFLEEHIZ MK
CKEDTnb, VY EBRRALORBEXZZOMAZFRL IO THNLA
Tméﬁ,ﬂm-34KGmmoM®%§&bt%©%%ToCchO
SUB2000 52667 ICN7eb, THDLL U0 LU0 CnZbiEsO
BiLY 5 MNRINT D, BILY 2P0y 37 UM UMD
MNORBECHETLELZLTEINWE EEERN 2B, 2535 &L
b5, EREMERE bl LT, ERMHAMRKE LTI U0 UO,
EARE LT—D ORI L T h b DL IR TCEARTE b
T, MI-34CETEERILY I CDONTORLTOME , UMW,/
UM, 200,/ Ukt b TabeRI-2 4 CRT LS Ik Bo
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tU 0, :
6oof ! -
U304 i
g []409+U308 " i
| /U0, +U, 0y
5 4001 ~
24 ! :
ga e — — — e
: U,0,+! '
200[- el s
3 UO,.‘i]
SR e}
- i :UO&4+U308
U0, +U 0, | © l‘o“, ‘
= (sl
0 N '] [ | 4
2.0 22 2.4 2.6
0/U RFF#Hk

(8)
MIl-34 v35vERELOREN

By 713 U0 UOk LAk BEILE T ELEE , TR FNROERFRE
HCEELAUNPLIVCUNOEAE LSRR ZBAVCROBZ EMNTE
50

270
U0, =—— x UM)= 1134 x U@
238
............................. ©
286 I
UOg = ——x Uf)= 1202 x UW)
238 _
/

— 196 —



H—-24 By srdovsroibiRe

Emitvs | RrdomE®m | UM/ UM | 0/U
U0, UO, 0/ 1 2000
U,0, 300, U0, 1,3 2250
U40, 2 U0, U0, 1/2 2333
Uo“v 300, 2U0, 2 /3 2400
Us0, U0, 2 U0, 2 /1 2667

ZLT,Bby 5 OMERL (U0, +U0) DERETHLLON S,
ZCHELAZAUMNF I UMOoEEE (RII-2 2 ,FM-23 )»b,

B ERBNTUO;, UOOERKRLLALLOMTLHRALNHMEL E

BHLAEZS ,ZM-25IV0FRM—26CRTLICEDR,

FM—-—25 NAZBLy 7oK EME

Uo, @ U0, (B |#MiE @

i H 32.1 67.9 1000
I 32.0 679 999
Y 301 68.8 989

EM-26 By 7rORTLME

Uo, | U0, @ | ME @
IR fE 1000 0 1000
M-1 949 4.5 99.4
M-2 90.2 8.6 988

—- 197 —



3.

3

A=y 7 BBy 7 v CEERAREIXDEI L TWHD T,
25 Y OBERAFCSLTAFELE LTHNOAS b0 T B, k< H
NTHBEBEICU0; OME KT B LB a0k RET, D 5L E
PRI L DTREL b LabA TS O, oA Lr=foR
BOoob , ABITRRIEU;0, KEWHEREAE LAE I Eoks , B8
YEMERLPES, Lrd U0OMmE{ TUOMPE DDk UO0&ESN
BNOEY 7 =BT MBRELUCAZERILY 7 v 2 DL A OMEGRE
RERTHTHObEBb b,

BRHOFEHE LTHAWSALZZRRILY 5 » BIRE LBANER®ICE >
BRTINW,O2ZBEBRILEIT 5. T T TANL2RE I BREAGK
THDT,HMEDU0; 2EA Tk,

Bity 700 /U

BRIty 5 KDoWTRO0/UEUN, UM, L0 U oo ¥
OBGEED S,

0 2UWM+3 UM UM
v umrum o U,

um
Us

=3 —

kﬁL,U:=UM+U@TééaLkﬁOTO/UdUM,UM,ki
Ul D5bnFhd__oeERTREWRCIoCHERT AT EBTE
5o

LAl P 2ETRNZLIC, BILY 2 vOEKRY 7 ¥ ERED X
Po%DEFETIENTE ,MOTMBPOERRXERTELL 2%
B, ThbLbLRILY 7 OMEL100% T 28K , UMZAE U
DAFRH—DRERFALO /U RDDC LEHTE Bo

B, 0/Cokn 28D =HKead 5,

— 198 —



a Ue EUWMZ A UMOBEEL XKD 5 Hik
Ue , UM, UMOESHEEZZ2TLFNARXx 100, £ x 100, r’x 100

BTBbT &, 0/ VRN THEINS,

0] r’ r
— =24+ =3 —— e 10’
8] R R

(b) UWMoEEE» RO BT

UVMoaHE

238 x UMW
r =
238xUs+16x0
UM
U
16 o)
1+ — x—
238 U, -

O TRALTERTHL0,/U

O 3 —-r
—= e e e (m
U 16 .
1+ — Xr
238

€ UMoEEMED 5KD B FHE
UMogRE o &

uW
Ue
! = - —
16 O
14 —x-—
238 U
chicoX = RALTEETLE0,/0ik
0] 2+’ .
-_— e FST B (18)
U 16
1 ———xrf
238

—199 —



FMN-223I0RM-230RLAEEHBRECESHT, LEDOZ=ZH
B IoTtKABOO / UtrBH LALLS ,BI-2 TKRET X%
B8 51 ko

EN-217 B{kvsvo0/U

) A=RR1tv 7 ~ "By 7 >~
Ak
J Y M~-1 M—2
(a) 2.66, 2.68, 2042, 2082,
(b) 2.66, 2.68, 2047, 2092,
(0 ' 266, 2.67, 2042, 2081,

ehb@, ), QOZFERIDTROLZO /Uit kEi 5L, A=ZR
Ly v0RB T TRABNWCEREESFLWEZRL TWhs 2R, ALY
DNTIEEABMT HERRAZD TWi, ChiZABOMBERLERLTKW
530THDTC, 32 TROAIOIKHAB I OMEIL999%TH 01T
LT,RAEHYOMED 98IFTLRBE D ,b0)B50nE(QD FETKRD
AEZ@OBETRD 2O/ UsLbFThd3 D THb, LOTHMEDOEN
ABCOWTHIM, UM, U 05 b0 LI ok BELT@OH
BICEIDTO /UKD BDOHNEZE L,

TRy 5y IRDOWTE, @E(QDHETRBABIZLE W WENWER
HZDOTWEZR , P)OFHETROZBEZILPKEW, ch dREOMEH
1M%T&mkbféécLkﬁ91:$m¢3700/uo&iu,&
FLR@QOHELILILONFE LW, 2T THMLAAREOME ORE
TR UMOEEMED SR BCQOHECLIDTLIKnAWEL WEH2ES
Nbe F2ETRKDEEL2OZRILY 7 00,/ Uk FEK LD
TRDELD TH D%,

- 200 —



4 K5 i

ChETCHRLCEAZHEO HEeFAL TRy 7 v FfO UM, UM,
TU0U: ORMEFTZN , TOBRCLESHTEFELO /Us LUBRLY
S YOMBEORD B FET RN k. TOMRRIKEDEDOZ LS TH b,

1) Bty Fov7EUND AR UMOHTALORETCELET S
DEIBETTENRTE ,,FOZD UM, UM ,H LV U: O35 bnThnnr_
OEEBREThERILY 2YOERERETH LN TEL, I FEMNEz0R,
EUEHEECLOTUME U & ICERT 2 H BTS2,

@2 ZhLOZEBBENLLRILY 5 OfLERERME, T2DH 0/ UK
RODLENTED, 27, BILY 7~ DML UO L U0k 4 5% 5 & &
ZL,B{Ly 53 v OMEZ TA L0000 EEEOM (U0, +U0; ) T
Bribhk, '

3 O/ URRBAMBABILY 7 L 2R E2BAELOSR, UL UMOK
Thot2ERTAERDZC LB TE D Ll , KA EORMW T ek
HEL LB EL , Ho S BRILHBEST 284, UM, UM, U.
DI bNFhHLZELERTHACELERIDOTHLBTELWO /U R0 3
ZENHETD 5,

OBk
(1) L.G.Stonhill, Canad.J.Chem.37, 454(1959).
(2 L.E.J.Roberts and E.A.Harper, AERE~C/R—885(1952),
Chem.Abstr.48, 6209(1954).
(33 H.R.Hoekstra and J.J.Katz, Anal.Chem.25, 1068(1953) .

(4) L.M.Osika. U.S.AEC Rep., KAPL—-M-LMC-3(1959) ; NSA

13, 15053(1959).

— 201 —



(8)
9

R.M.Burd and G.W,Goward, U.S.AEC Rep., WAPD-205(1959),
Chem.Abstr.54, 1176(1960)-

KERR ,BTE , KN 2, 1 (1960).

L.Lynds, W.A.Young, J.S.Mohl and J.J.Libowitz, “Nonstoi—
chiometric Compounds®, Amer .Chem.Soc., Washington,
D.C.(1963) p.58.

F.Gronvold, J.long.Nuclear Chem.1, 537(1955).

J.J.Katz and G.T.Seaborg, “The Chemistry of the

Actinide Elements®, Wiley(1957) p.138.

G.S.Petit and C.A,Kienberger, Anal.Chim. Acta,25,

579(1961).

|
[
b
]
|



7
£10)



B, FFFORELLICHBIEEZIATE ALY 7 Ao MBS
LT, i3 el elEdsc s zBMELC, EER~-7
n /7 7hkeRLOETEIELAENHERLCLEMMTELOWTHAELALL O
Td b, RERA) #wm,WM vy hoBERMBPOMT D v5~0R
FARICEE 3 2 REAT , (V) #HEO 4B 5% 5, '
HRICEWTE , BRRAY 5y B — RO TEMHERE 52 LB~ , B
S ORIBHMO EAICE S W T2 0 MF LOBH & MELEIEHL , AFRO
ERLEBMNEZHLAK Lice VI A HOMBERKESSET ALY SO
BEAMBOSTEY 7 HEOMTER I bh 55, s ICH L TEIER
CEREZBHRFE~-7n s 7kE#EBL, RECELTEFCRILY 5~
FOU@&UNGQﬁ%&D&W,%ﬂwﬁﬁ—in7§7&&%ﬁ§%%&
ERWBHE RN,

My 5 > hOPETHMBOSITEENTH , TS 1 EBECEHER -0 7
7 7EORRERN ,ERLAAEBEOHEREROWTH LB L2 TOHR
EHBER -0/ 7B3» FI VA L) KA HMNBT 290 A 44D
ATHEDLOTTChAREZEL , BASEMTELCIE LA W L2 AD
o T ,ERBLAXBRABHEREF IOKELREL NI L 2ELD
%o
H2FE,FIE,PIVFFAECETPATREHMER -5 75 71E2FAL
T, V7RO MWOI LTHIMBLEINETLEO—DTH B M3
DIENIT , = # Y 1, =Y rPOEELD A TR, TALOBEEDR
R, EERERDOTCEEO VY 7Y b AMLATAEARZ LT , F0LDIC
EAAYTBBELRNTC TR EIN 2B RNWICOMET 5 EICHI L. £ L
TCNLOTRMPDLERICOWTOBREBREL Y 7 v hoRMipO HIREKCES
LHEETHHRETHI0TH D , 2 ACAETTHOATWAMBOMMTEL L
ZBLTEI D TR TnDE T LeR0Ok, TAEThOTERELENT HLEDED
ZELKTH B,

— 203 —



F2EOHN P IVAOERTHE ,IEREBR 2L 7 M I v 224 4 Al
fEh 7 aCREIE , V7 BB IE20L ,RE LI P IV & @M
ELTEREFR -0 75 7R IDOTERT A2 H BN Lk, TOHEICE
LTS YROH IV AEO00Ip.p.m. TTCEBRBTAHCENRTE , RREK
HXTHRETChAREEZHETLHETD b,

FIEO=VAYOERTHE, V7 vk 9 MEBRBW» L& 1 4 v T
KREZIE ,CcO0LE=ryHvdRBLTABRINIOTThEHEL THE
FTEHEE Lk Vv Ay #EHER -5 77 7ERIDODTRE L (EET
B2 O EME2RE Ll cd, IMKEBRILY Y Y 24—-04M }
VZ 2 =T I VEWRPBRETHIL LB COBRP T~ A v
REGBRILEITTMo@ —~ MYV g2/ —ATIvétkEnb , #OMn{) 4
CANOBTECESSEHE R -9 S5 7 €~ MN=rAyOEBCHEXRT
BDko COHEWLILB~YHYOERTRIZ 05p.p.m.THDh , RERE&
IO HBEL D TR T, |

S AEORE=V rVORIBERCEFNWTR, B4 4 Y THRBIEIKC LD>TH
T HLERME=Y r A LE—HCABINDEDT, CALEERER -7
Y77 EOTRIRCERT A D OBRF T LDk X0 D OLFFERE
KIEIMAKBRIL S Vo 24— 01 MYy 7oA Y)Y 2BEEMPEBLTH Do TO
kb pt=vrr0oER TRETHhEZN 1p.p.m. LU 2p.p.m. TS
b L EBREBY 3 Y COWTOFIREBEOC A LOTMPIAWBRCAHTT S
TEMTES,

MEEATE, UW, UMNF LU4LY 7 vORBELHHEL , ThEIhOSE
BHERCESVWTRILY S VICDOWTORR -V 7 YEFHBILO /Ut RE T
LHBELRDNTRR %,

F1ELBNTE, EFH—CEBRRILY 7 ¥ OBEREILD W THE ~fo
UM E UME 2 A5 ICE L < A473 B ICt , BREOR®S TRILS bnid
BREAESC ERB I AR e TOAE Y v BRICHEERT 5 EBRLBETE

- 204 —



FreEh,FThEFhY 7= 44003 L afio41 4> Ut Lt b
EEHEBL, LABDTROAAEY) YREBICOWTHTThdRILy 5 v+
ODUMEUWMERELSERETE AT L EHDR,

F2ETR, UM X -9 075 7VERIDTERT A HEL RN o B
YEBCEBEL B LA ABREHFRLTERA -n 257 EDTUOM %
METHZLCLD ,, ABFOUWMR 00582 TERTH LN TESD, T L
TEMEOZBILY 5 KOWTR IO HERLAUWNOEEERELL0/U
EROLCENTE , TOBEEL 00005 THOT, MOBILERBERLEL
bHIEETH DY , TOLMEETD %,

FIETREMERMEELL L UMNOEBRELCDOVWTRNk, TDOADICH
DS BUEBEEBLAEL, ChtBwCUMNEEs e 2By ) v 25
BICIOTEBERILBEE LA, COHEKI VEHEFO UNLE0.6 % ORE
TEETDHCERTE S,

FARECEPNWTE, SR CEMNEBEELCL 527 7 VOFERELCONWT
BRNTee Y 7 YORRIFEO UNOEEMEE L T—HOBRIETCERTE S
IPIHkRLAEZ, Tbh, UNOHEE 2R OABRICHILTTi@DoRY ~
REBOBEEZMATY 7 v REMBUINKCRITLAOL , BEE 7 v 2B
)Y ABEHTHET A HETDD, chbUMEaey 50 BERERER , |
ZL{HATWAY 5 YOHEMTEOR CREIHELAFETD 2 LEBK,
H—RABCoOWT—ERUMEEY 7Y E2BRTELLEWIBREEAL UL
3o |

FS5ETH, LhEI THMALAERBEZANTAZRILY 7 ¥ #» LU R
vSyROUM, UMEBIUFLY 5 v 2L, TOAMBERICES »TRIL
v?y@%iﬁﬁﬁ%&ﬁ?éﬁ%ﬁomfﬁ&ko@wv97®0/U&&
ETHRDIE , RILY 7 7 2AEMEOBECRA TN 2Z UMNOWThit
SEETAIRTTHITD 25, MENBENBEE L M0 £EB R 2 BE T
ZH/BCE UM, UM IUVFLEYy 709 bnFhrErEBLadndz

~ 205 —



LWz EEHALAIL ko

D AT L CEBR S 2 B & e 7K U e BT RIR R 25 JH R B 2
BIRECBEHRLET 5,

T, FMROETK S Y EEL , HE T WX\ B P RFENE
BEE, BXHREAPEINBE, 2 b CFOIBEEMAA , BREZHAH , 6
BrRtdrt DAARBEHEIEMRAESFAF LETFS L L VIT, ZROH
BAEARREAZZERMAEE 2L COBERELCRIA 2 LE T,

ERLORBL DN TORRR T IRBZ OV KARELADEDOLED
Td %o

B 2 A R E & I
Determination of
Cadmium in Uranium ‘ . HAEFES
by Ion Exchange and Anal.Chim.Acta oF 15 FEgx
Square —Wave 28, 54(1963) (196244 )

Polarography

—
Determination of

Manganese inUranium

by Iom Exchange Anal.Chim.Acta &4 1L 2

and Square~—Wave 30, 167(1964) B
Polarography (1962457 )

Simultaneous Deter—

mination of Lead

Anal.Chim.Acfa
' and Nickel by

30, 255(1964)
Square —Wave ’

Polarography

— 206 —



|

o A a R B 4 | B W L &

K—-5vs5 7k CLs B A&
} ==
By svoems sy * 13 &
! ; 9 , 961(1960)
DT - (196044 7 )
s 4
VY BRERTCET S Y 5 |
z B A LS
W LY s MO BL H A&{bFMe L
j F 16 F4

L EEE — BRIy S04 85, 40(1964)

r—

.

- 207 -

EREBY 5 RO BB SRV T
F AT i | 45,469(1963)|

(196344 B )




