0T9%00-V-MS

QOO NINGY

£861 5a ‘NOLONIHSVM >&3¢33__m><hmu

Al3100S 1VIIWIHD NYDII#IWY

m—.Nwm_mww WNISOdWAS SOV

7861 ‘L1-T1 1quiaidag

‘LInoSSI “AjrD) sesuey]
‘K10100G [ED1WAY)) UBDLISWY
oy} 3O BunAN Py Y1 IE
Ansiay)) [eonieuy pue

A3ojouyoa ], pue A1siway)) JespdnN

Jo SuoISIAI(J SOV
oy £q patosuods Apurof

winisoduifs e uo pasegy

Kn1s49a1u() 31038 VPIIO] ] Y [
JoLiag ‘uiddoy) =y 4103319

£101040qV7] [PUOYID N JUUOSIY
JOLIAF ‘[rewre)) °J, Weljipg

ANSuRy) EE:S:E\

——




Library of Congress Cataloging 1n Publication Data Ve

Plutonium chemistry
(Aés symposium sertes, ISSN 0097-6156, 216)

“Based on & sympostum jointly sponsored by the
ACS Davisions of Nuclear Chemustry and Technology

sad Amalyucal Chemistry, at the 184th Meeung of ’/« ¢

the American Chemical Society, Kansas Caty, Missouri,

September 12-17, 1982 // ,/‘.
Includes bibliographses and index ,
1 Plutonium-—Congresses (,/ -
1 Carnall, William T, 1927- 11 Choppin,

Gregory R. 11l Amerncan Chemical Soaety Division =

of Nuclear Chemustry and Technology IV Amenican
Chemucal Society Division of Amalyncal Chemustry
V Senes.

QD181 P9P56 1983 546 434 83-6057
ISBN 0-8412-0772-0

Copyright © 1983
Amerscan Chemical Society

All Rights Reserved. The appearance of the code st the bottom of the first page of each
article 10 this volume 1ndicates the copyright owner s consent that reprographic copies of
the arucle may be made for personal or internal use or for the personal or internal use of
specific chents. This consent 1s given on the condition, however, that the copier pay the
stated per copy fee through the Copyright Clearance Center, Inc. for copying bcyom{y that
permutted by Sections 107 or 108 of the US Copyright Law This consent does not extend
to copying or transmussion by any means—graphic or electronic—for any other purpose,
such s for general distribution, for advertising or promouonal purposes, for creating new
collectve work, for resale, or for informat.on storage and retrieval systems The copying
fee for each chapter 1s indicated 1n the code at the bottom of the firsc page of the chapter

‘The ciation of trade names and/or names of manufacturers 1n this publication 1s not to be
construed as an endorsement or as approval by ACS of the commercial products or services
referenced herein, not should the mere reference herein to any drawing, spectfication,
chemucal process, or other data be regarded ss a license or as a conveyance of sny right or
permission, to the holder, reader, or any other person or corporation, to maaufacture, repro-

duce, use, or sell any patented invention or copyrghted work that may 1n any way be
related thereto.

PRINTED IN THE UNITED STATES OF AMERICA




£33100¢ [B2IWAY)) UBdIAWY €861 @
0/00 90$€120-9120/£8/9519-L600

jo uofriexatdmod jo yi8uaa3ls 1a3ea21d ay3 ‘srdwmexs iog sajeas

UOTIBPTXO JUDIDIITP 943 JO LITTTQRIS SATIRTA1 3yl pue spwail

a9yl 2819421 WIA3 ued YoTym SurxaTdwod se yons sao3loey 13ylo £q
pa23e8au aq ued JUO STY3 ‘suorlezyreaauwdld yons TIe YITM SY

s9sea10uT A3TOTSEq 9Y3] SB ITQRIS 210W BWOI3Q

33838 UOTIEBPTXO I9Uy37Y 9TIUM SUOTITPUOD DFPFOe 210w £q pazTTIqels

21e unfuoinTd Jo S83IBIS UOTIBPFXO I9MOT ‘suoried JuaTealtod

103 uwra3jjed Tewmaoun a8yl Suymorlod  wWNTIqITInba uTr 3ISTX300 ued

S938318 UOTIBPTXO 983Y3 JO Te1aAds smwaisds Auem U} pue—; 03 ¢ wWoy

- 8231B31S UOTIBPIXO jo 98uea peoiaq LfJensnun ue SITqQIyx2a unyuoinid

jeyl 3oe3J ay3 o3 iied a8ael uy anp saBueTTeyd> anbyun sapraocad
uofinyos snoanbe ur £13syweyd wntuoinyd jo uorle3Tisa2AuUT WYL

s91pnis
21NN 103 UOFIOSITP ThJaSn B IIBITPUT ng 103
sjua8e 3urxaydwod dF37oeds Jo sa9sn jo saldwexs
om], pemataaa sT pue3}T 8yl jo eyd ayl pue ng jo
9381S UOTIBPIX0 9yl £q pa3o3jje se uofiIexaydmod
a1oyds 123n0 SA I9uUUT WLamlIaq uoflITiIadwod Byl
poiealsuocwdap sanTeA TeIUBWIIadXd Y3ITM UOTIBTS110D
s3T pue saxaydwod ng jo sjuelsuod AITTTqeis 3url
—eTnoTed 103 pasodoid sy uojienbs uy ~+~o=m pue
Mo:m jo 281eyo dTUOT ,,3AT309313,, 9Yl pue S9IBIS
UOTIBPFXO JUOIIIITP JO SITITITqRIS IATIRTAI a3yl

Jo smwi®3 uy pIssSnISIp 8F nd Jo uoriexeydwo)d
*uoyaezraouiiod snoapdy jo
watqoad ay3y Surpnyour ‘paienTead 3Iri}s UOFILPIXO
pue sys{T01pAy ueaMIaq UOTIBIII 3Y3 pue pajuasaxd
ST uofleipAy nd 10J [opow Y *SI2qUNU UOTIBUFPIOOD
JU213JITP PUB S93BIS UOTIBPEXO IWIAIIITP UF nd 103
poiuwssaxd aie FIpex OFUOT JO 198 Y *pIsSSnOSTp ST
nd JO S93B3IS UOTIBPIXO dY3l JO SOTITITQeRIS 2AaT3Iera1

3yl uo uorlexafdwod pue Hd Jo 3933313 9yl

90€Z€ 1o ‘99sseye[ie ] ‘Ansiuay) jo wauntedaq ‘Aisiaatuf] AeIS eplol YL
NIddOHD d Ad0O3UD

Ansiuay)) uonnjoS wnuonjg Jo sypadsy

14!

4 il § RS 30 e "

s R T BF A% %2



0

ud
= pd

= Hd
sanTeAa Hd 3yl

103 aie paist] se sieriuajod uotrIdNpax ayy
nd pue ‘dy ‘n 103 weiderp yetraualod xopay 1 2an81y

2T 03 vL O
80 0 SS9 0«
$90 1+
12 0391 0+ v2 07 IS 0+ ¥2 0% v0 1-
¥0 0309 0+ 21 03 0L 0+ ST 0765 0-
(1A)nd 3T6 o7 (MM ot T (ADnd 7es o (111M
1 0% ST o0+
60 0% Ry 0+
856 0+
vZ 0% 85 0 ¥Z 0% 60 0 ¥2 07 88 I-
80 07 18 0+ g ST 07 ST 0 g VIO ST T 4
Y —_—
(1A)dn SeT s (MAN seros  (ATIAN Ter o (1IN
21 0395 0
RG 0% L0 0-
8S€ O+
¥2 0369 0- v2 0%€0 0- s§ 03 8L 2
S0 0 ¥£2 0- ZT 0% 80 0+ L1 03s61 (111
(1an TR TTs o (ADN oo (I1Dn
Siz Custuoy) wonnjos nd NIddOHD ¢

YL  Te32W 3yl Inoqe 21ayds uoTIBUFP1IOCO” 3yl jo K133uwoa8d pue
d2qunu uCTIeUIPRO0d IYI SautwI3Idp ([1e13usd suor felauw ay3 jo
STeIIqio p 3l YIfa sTeafqao pueBI[ 2yl jo UOTIJLIIIUT Ayl ‘suof

Teiaw uojifsuery ayi uj TIpey pue staqunN uOjIEUIDI00)
(6) Te 312 paEIIV 4q
pa21ewy1sSd asoyl aie §1 pue g Hd 10j sanyea 8yl T 3andyj ur udAayd
aie »T pue g ‘0 Hd 3e unyuoinyd uo.« sTerIw3od uoTIepPIXO AL
(O)) nnwﬁzov Ond €1 uoplernwaocl AT3%F1 @iow
e eyl pasodoad weaq sey 311 Yy3noyite .nnnonm 01 A1duys 3som Buyp
-uodsa110o ‘@AT3EBauri) 2q 03 SwWESS 8ITIads (IIA)Nd dY3l suorInTos
oIseq yons uj UOTINTOS JJSBQ U] 13MOT8 ATQBIIPTSUOD ST UOTIdND
-91 3yl Inq SuoTINTos pydw uy 133em Lq A[pydex paonpaix 87 (IIAINd
3d3ejnsiad pue IjpwWOIq SB YINS SIUEBPYXO JO asn 3yl £q uorI
- N[0S UT PIAdTYIE 3q UBD 2IBIS UOTIBPIXO IA @Yyl  Saydads ZodN
pue Z0n 3yl [o eyl wwamiaq A3ITTIQRIS B Iney uorInfos m:%w:vm
uy m:o.m 4 ond (€) T1r1eWs £K13a s} Buy3idmiaIUT Suoy +~O:m oM} jo
x::nmno\:m 8yl 913ym S81331emM TLINIBU IWOS pue UOTINTOS UJ sSuoTIELA3
=UI7U03 MIeAILAITN It 5IT7I3dS waruoInTd Jur uywoprad 3 Iq Arw
31 1Byl IIUSPTAD BWOS 8] 313yl Inq a3euoyliodordsip o3 Aauspuay
8uo13s v sey Ieds uoriepixo syyl saseaadsp uyede LITYqeIs
3yl YoJym 121je ; INOQE 01 PISEWIIDUT 8T UOTINTOS snoanbe ue jo
Hd 2yl se £3IFTFqRIS ul SaIseaiduy +«o=._ 87288aA UOTIDEAL Y] jJo
ST1em 2Yy) 03 pue sarorued papuadsns 03 uoyidiospe £q aseyd uojinjos
3yl woij pasowda s} pue 8 HAd moT ATIATILTaX I® UWIAD sTsAToaply
3uoz3s sao031apun Inq SUOTINTOS PFOR PIIRIIUIDUOD UT ITqRIS OSTR ST
(AI)nd HO*HN Pue “HEN se yons jwle Buyonpax e Bursn suoyintos
PIOR uy paufejujew pue pawioj AIysed iayiea aq ued (III)nd

ré
633135 UGTIBPIXQ

107ARYaq Buyxa1d
-wod 172y} INOqe UMRIP SUOTIRZITRI2WSE pue pamatAdl aie uoTINTOS
ul saydads UOTIBPIXO SNOTIBA Yl JO 3INIBU 3Yl MITAIX BTYI ujy
8331838 UOTIEPTXO
1UB13J3ITP 3yl 3o saFIUdpUld) BurxaTdwod 3aFILTI1 3Yy3 Inoge
apem 3q ued suorlez}1eidud8 urel13d 3ITnssa e sy Burpuoq dyuoy
£q saydads dyuorue Y3IFm IDLIIIUF pUB SPYOP PIBY 8B Paqy1dsap
3q ued 2338 UOTIBPFXO 13AdIBUYM UT SUOTIBD WATUOINTJ
saydads A pue Al 3yl 10J A7aeyndried ‘A13sTWaYd wnyuolnyd jo
1do2dse JuUBDTITUBYS B OSTE 21e ‘UOTINTOS Uy A[SNo3uEITNWES 8ILIS
UOTIEPIX0 TEB13A38 0) PEIT YOTYym ‘suoyIdEal uorleuoyiiodoadsyq
(I11)nd 031 paiedwod (A1)nd @yl jo ( Hd 3Ie sys
-AT01pAy aATSUWIIXD dioWw Yonm 3Yy3l ol anp ST nTeA o3 243 up aBueyd
ayl (D) ¢ ud 3e ag9 0+ 03 paiedwod "QTOH HT UT Ag6 0~ ST YoTua
a1dnod (AT)/(III) 3y3 103 (,3) Teyjuaiod piepueis ay3 uy uorIe
~TieA 3yl Ul PIIDITIIY ST 33IBIS AT Y JO UOTILZTTITqRIS Paswaiduy
STUL (1) (AI)nd o3 saziprxo A1reriaed 37 ‘(¢ ¢ Hd) viga 10
2383130% jo 32wesaid 2yl Ul ‘SUOYINTCS OFPFOER UF 193em WIBA pue 1fe
0} @1qe3Is ST (ITI)nd 2TIyM  (I11) o3 paiedwod saydads (A1) ayl jo
£ITTTqEIS 2Y) 538€a1dUT (III)Nd JO 1LYl 03 IAJIE[al SUOTIELD (AI)nd

AULSHNIHD WNNINOLNTd 14Y4



Lie

9 2douel23jal1 W01} 23B SINTEA PIUT[ISPUN Byl

+
satun (wog g =) M ul aig 1I1pe1 Ayj R
(60 001 1T 1 9¢ 1 1
<6 0 $6 0 10 1 11 01
980 680 101 <SI1 6
180 %80 90 Ol 8
LLO 080 260 901 L
L0 %o 980 ,@j 9
0S0 €0 SS90 60 y
1 Y AT 1
231815 UOTIEPIXQ aaquny
uoTIRUIpPIOO)

WNTUOIN[J 20 TTpEY ITUOL 2ATINAFIY pajeulisy
1 219l

Cystway ) uounjog nyg NIddOHD

Ll

(Z1) uotied

¢+P9 Ul WO1J VOGS INOQE SpuaIxa 333332 uotieipdy 3yl IBY3
P3IBDTIPUT YdoT1ym m+voouo Apnis Jua031 ¥ W01} pauirIqO aq UBd ¢ Nd
£q Butiapio [euoTIeapAy Yyl JO JUIIX2 IYI JO 2IBWIISI UY  ,.B)
jo 18yl 031 aiqeiedwod s Nmosm 3O 38yl BTTYm (,Ad 3O IEYI 1M

inoqe st , . nd jo Butiapio 1euotivapAy 1P303 3yl IBYI1 S3IIBITpUT
7 2and1y 134Ae1 35113 IEBY) puofag JusATOS 3Yj OIUT IdDUBISTIP JWOS
Butpuaixa 322333 BuTIU3TI0 19)EAm € YItm suoTIed wniuoinid ayy
Inoqe sa[ndoajom iajem jo Iakey Aipwtid B JOo auo ST uayl |apou
uotrivapky 1333aq ® sdeylad A3tsuap a8ieyd> 2yl Yirim SISEIIDUT
A71pE31S siajem UO11BIPAY 2yl UO SUOTIED 3yl JO 3Id3JJa JuTuaiio
3yl 124yl saiediput Avww:m 01 Avmwmz wo1l bBg jo aaino Bursearsur
aylL Amﬂv Zz @2an8tj ut umoys se 1/, A3tsudp adaeyd dtuorien
ay3 yitm suolied paiteapdy jo Adoijua ayl jJo uOIIB]2110D 3Yl 4q

pa1s238ns s1 uotljeipAy ay3 Jo uoridiidsap siaydwod diow y
s121em punoq A13ys1y
Jjo 1aqunu {{eWS B JO [2poW B UO Paseq (68 () S1 - 21 sB udard
UBaq JABY S3IPTUTIIB pPuUB SIPTUBYIUE] JUI[BATI] 10] uotielphy jo
§123EM JO 19qUNU [BJ0) 9yl JO SIIBWIISY UOTIBIPAY JO sl1ajem
[PUOTITPpE JO UOTIIBIIIW O3 eped| 1348 uotieipAy Aiewtad aya
jo sajodip 22338m a3yl jo uotjezraejod ayil ‘1aaamoj ~mo=m 103 9
pue Hmo-& 10] % ‘sdeyaad ‘pue ‘(JA)nd 203 g 10 £ ‘(III)nd 10] §
10 g Jo saniea sueam siyl UO13d3s Buipaasdaad ayl ur paisaddns
s$i1aqunu UOTIBUTPIOOD ajqeqoad 1sow 3yl se aues 3yl 3q o3 aiayds
UOTIRUTPIOOI 181TJ 3Y) JO saaqunu BOTIIBIPAY 3yl 1d3dxa uwd> am
‘uorjeutrxoidde 3sit) ® o] uoranjos snoanbs ur paiwaply L18uoiys
amwodaq 03 1238m Yiim spuoq ajodip-uotr 3uoils wioj untuolnid

30 $3383% UOIIUPIXO SNOTIBA 3y] SIFAJOIPAH pue uotyvapiy

yos 3o AjuTE3139un uB Jaey
01 pajeWIlsa 3lp TIpel 3s3yl WNTuOINTd 10J PIUTEIQO UG dARY
1 21qBL UT PIIST] SINJEA 2Yd ‘suot (II)up 10J pu® ((IA)n ‘(AI)YL
‘8 3) sapIUTIDE 13y3o 103 Tipes s uouueys Buisn Ay  osamds
23tnb s1 wntuoinyd 103 eiep ayy ‘L1aiwvuniiojun Amv §laqunu uoty
-BUTPIOOD puB $3IIFIS$ UOTIVPIXO JUIIIFJIP UT SUOT [BI3W 10] ,TIPR1
STUOT 2ATIV9JJ3,, JO €138 PAUTRIQO puB BIWP B[QRITEAR 3yl JO yonuw
P21BNTBAd SBY UOUUBYS SNIPEI JTUOTIED 33110 3Y) ut Ljureylasun
Butpuodsszzod v 03 spwal uoTIN(os ut $3123ds wniuoanid ietnatiaed
Aue jo 1aqunu uoTiRUTPI0Od 13doad Iyl jo Ajuielaadun ayj
g pus ; B 3 . si3quNu UOTIBUTPIOOD  ajqeqoad
ISOW, I3MO] IPYMAWOS UT I[Nsa1 Asw snIpea JTUOTIIEd 13]vus
ayl ‘(A1)nd 104 23ejuapexay s1 y1gld ydnoyl udaa u»wunn uoty
-BUTPIOGD a3yl Ul si13lem uotrieiply 4 03 ¢ sey Ajqeqoad ( -w<hom=m
‘a7dwexa 104 UOTIINTOS Ul (III1)Nd 10J UOUWOD 180W Y] 3aq 0F WIS
6 PUE § JO S13quNu UOTIPUTIPIOO)  SUOTIBD A PUB A pajeuadixorp
ay3 10j g 03 z pue nuoﬂuqu Al pue [1] 21dwts ay3 1o 7| 03 g woij
- $13qunu uotTjEu1pi1S0d jo aBuel e w1 I1|NEO1 YL 5103de) d>13ede
-0232219 pue >11338 Aq A(tipwrid pauTwialdp ST SUOTIED untuoinid
2y1 inoqe uawaBuerize dvijawoad 1tayl se (13m se spuediy jo
laqunu 343 pue dtuoct L{Bucils st saxa(dwod wnruoinyd ur Burpuoq

VHISHNGHD nAINOLNTd 91T




Jo 3iniBu ay3l ‘UOTIBIIUIOWOD (AT)Nd ‘eanipiaduay yiim satieA 3uile
91q1813A3111 yons Jo 2381 ay]  2Iudwieail snoioBra A(Burseaidur
gaiinbai s89501d uotitsodwodap ani ‘a8e sisuliod 3yl &8 ‘13azm0y
(IA)Pd ©3 uoTIBPIXO G 210 UOTIBITITPIOE £q UOTINIOS UT gardads
aydmis 01 Ajipeax pasodwodap aq ued sisukjod yons ‘uorlewio}
19338 uoo§ (1) W SZ 0 = [EoNN] ‘K 900 0 = L[,,nd} pue 2506 18
1y/safow . 01 X ¢ § 3O ONTBA B $BY PUB SUOTIFIIUIIUOGI N4 UT 13pIo
P11yl aq 03 punoj uaaq sey uorieziiduljod jo e ayy saauk1od
9y £o13gap 30U pPINOM 2NTBA STYI MO[3q SUOTIN[O8 ST1SATOIPAY
pPaiv13uauod 310w jo uorinjip ‘AITTIqTsSIA211T 3yl 03 3Inp ‘ing
H 4.0T < hﬂsmu sazinbax uotriwzriawljod yons Ly[esauan satdads
1a7dwis 03 [ESI9A31 03 ITQEIDEIIUT I13YIB1 2lE ydTym siawajod
JO uOTIRWIO] 3yl utl 3I[NSAL ued .4 jO s1sA[01phy ayy
W g 01 103 G0 0 PU® W , 01 303 9 ¢ ‘U T 0 = Ll{nd] 103 goz st
wﬁxovmosm se 1Byl 03 mmAzovaNo:mv se uasaid nd JO 01381 oyl
2 2 - uotrieijuaduod wnivoinid Iyl uo juapusdap ale SUCTIIBIIUIDUOD
1awo3t1[0-Ouow IATIEBIAI YL 3utwio] 31e3s satdads sis{joaphy
aeajonuouocu ajdums 3yl aduo siduwljod pue siawo31]0 JO uoTIRWIO]
a2yl £q paied11dwod st stsKyoipdy wntuoianid jo Apnis ayg
§31103R10QR] SNOTIEBA
Wol1j (PaIBWIISd 10 [RIUAWLIAdX3) sanjea ,,3saq, Iyl juasaidal
pue Il 2[qe], UT PIIST] 21® sjueISUOd s15L(0apdy Ayl jo sanjep
mmozm 10] G-y pue IOnd 0] G1-6 ‘,4Nd 0] 0 > ‘¢, Nd J0] 8-9
2 3) juwdrjruBre sowodaq sTsA[0apAY ydtym 3@ saniea yd 3y3
2380TpUT 031 £3BINDOP JUITOTIJIns JO 3ie ING SIUBISUOD s154A[0apAy
3yl JO SINTRA PIIBWIISI UO Paseq 3IB SIAIND IsaYyl ¢ 3andyy
ur TA 03 II1 JO 2,838 UOTIBPIXO 24yl 10J umoys st pd yatm suotied
(po2zA10aphy-uowy 9313 3yl JOUOTIRIJUIOIUOD Ayl JO uollerdea ayp
€ €+ Inoqe A1qeqoid pue 4+ pur ¢+ Usamiaq K][ENIOE ST umozm ut
nd uo aZaeyd ay3 IvYl $IILITpUY 1apio sisLKjoapky ayil ‘uotrreueldxa
pTIBA B ST 5TY3 JI zZond ut ngd ' 3 1 -~ J{2531 wole [EIaW ay)
Yita IINOITOW 133BM E JO UOTJIOBIIIVT JO J|NSII 3yl ST UOIIdRaAL
st1sf10aphy 3yl atrym Aumozm 103 z+ ‘ @ 1) sairdads druotied 3yl uoc
a8awy> aatritsod 39u 3ys o3 Ljdurs pajeyar aie satdoijua dieaply
243 218yl 83091J21 A1qeqoad suiraljed 3say) ul 20U3IIFIIP Ayl

(€£) Zond < lond < M4 o< g

€+ K

‘ST yotym
satdoijua uotr3yeapAy ayl 103 z 2an313 UT 3IEYI WOIJ SIIJITP Ydlym
(2) mo:m < g0 < ~mo=m < :»:m

aouanbas ayl smoyjoj (stsLjoapiy jo
j2su0 303 #d Butswaadut jo 13pio ¢ 3 1) siskroapdy jo xapio syl

[}
89 HE g gy (HOM = 0%y .+, 0d

$8 yons suorjoeax stslpoapiy jo Hd yia
988315UT 3yl 8T uorIvapAy mwntuoinid jJo i1dadse juedtrjiudrs y

612 Casuoyy wonnjos nyg NIddOHD  §]

T 23uaiajai woal aie s3NTEA

§ ayL No:m 103 4 = N O JO IBYyl pue (II1I1)nd 10j

2. N o 36 aEWl (A1) 103 g = N D 3O 2BW3 LLlond
pue (I1)83 (1)BEN 103 vwmﬂ a1e sanjea 9 = N D aYyi 1
snipel ayjl 10} u\NN pue an U39m33Q UOTILTIIA0> BYL { 24nd¥ry

he

y,2
8 9l & 21 O 8 9 ¢ 2 O
T 1 T T 1 T
— —00i-
Q?zo.
— —0
9 o
Zong & -0
4 e ] (<)
L o &
L 5 i =
- g 002 4
- “os X,
L ¥ -0t
{Bl)nd 4
- —00S
1 UM DHTUE SR S | F IR P BN
|
AUISINIHD WhAINOLINTd 8l¢c




§Z 2oualajal wWOlj 2ie saN[eA 212430 YL (¢ WV 103) 01 aoduaiajsl
wmo1j st yatym ( ) 3dadxa gy aoud1ajal wsi3 21w (

+

(1 2z-) (&S 8-)
S vi- 16~ 9 11-

(8 01-) (9 97) (L =)
L6~ 94" £ ¢

- 9 1- 7 9t~ 6 SZ- 9 91-

Stge 801 CZgy 301 Tlg« 301 Tlge Boy Zlgy 3071 Tlgx 301

L) L3
g€l = dd “(_("OIN O T =1 D052 =1

f

¢
[H)/([H] [ (HOY'W] = gx 301

wntuoinid 103 sIueISU0) STSATPIPAR
11 31qel

12T pIeyy uonnos g

sat2ads yodes 30 ajeitdiaaad 3pIXOIPAY

ayl jo saniea amv_ a3yl 01 puodsaiiod yosiya g < ud ae
asoyal 218 SUOTIBIIUIDUOD (0 = Hd 38 [nd] 01) 1ErITUT
ayl satoads >1u013EY NG Paleiphy jo Uo13B11B3JU0D

ay1 uo Hd jo uotriduny € sE stsA1oapay Jo 1233jo ML

Hd

[nd] dol

WLSUNIHD IAINOLIATd



anfea friluvawtiadxa 3yl yitm paaade 9y paje[ndied ay3

‘9 = 2q pue ¢ z = (fodn)lz uaum | feHZOdN 104 ¢ = °g pue

7€ = ANWODVﬂN uaym Juswaaide IBTIWIS MOYs IJBUOTEBW DUB 3IBIIDE

4itm 20N 203 saniea Jeluawtriadxa pue PaleINOIEd YL (8 = NOI)

1 21qe] woij pauteiqo sea li1 ayiym m 66 1 = %1 ‘spueBty Byl 1i®

103 ‘(A1)4N puB (AI)YL 103 Qg pue (III)wy I0j /¢ sem 3Q 103 pasn

anyBA 3Y] ¢ 210814 UT UMOYS ST SIN|EBA PIIB[NDO[ED pue [EIUdW

-t1adxa jo uostiedwod ay] d3euojew Aq (AI)YL 3yl pue aielade

£q (AI)Yl Pu® (III)uy Jo ‘spueBt| aieydxoqiedoutwe £q (AI)dN pue

(111)wy Jo uoriexadwod JO 9y 3yl 21BWI1IE3d 01 (¢) uorienba yiim

pasn 31am ‘uany ut ‘27 jo sanyea asayl (01) %z adaaxa 3Jupisuod

sanyea [1® Butpjoy ‘uorjeruocjoid jo satBisuas 8aiy fejusuriadxa yilim

(G) uotienba Buisn Aq pauieigo sem yotym Y8ydy pue 27 uaamiaq

uotie(al ayl st » aindiy (spuedrp aipjuapipod 103 UEyz 03 10)

dnoi3 Butrpuoq ayi jo ‘®yd 3Jueisuod proe ay3 o031 jeuoriaodoid

?aq 03 pawnsse s1 ¢Z jo anyea ayl spue3di] oruedio uj spuedt]

sruedio pue ostuedzout yjzoq £q uoriexayjdwod aiayds Iduur 103 Judw
-112dxa yitm juawaaide pooB ut sanjea sapiaoid uwollenba sTYyy

3] AMN - :wNv - xPMN = 29
pue
(9 IS10 0 + (T (SL 0+ ;27 0¢€ 0)- = 3uil

os]y  sa3imys otuox ayy ‘%z ‘Iz ‘(14 Iz =)Y ut adueisip uotue
-uoT3EBD 183[ONUIBIUT Y3 ZIp ‘IUBISUOD DTIIDI[ITP 2yl s1 °g aiaym

tp %
7 Tz (T XBE D)
ST ([ w Y} ut 9y) uotienba a3y ‘9,52 B

() JUIT 8LY T + TS6 6 + - =Jv

(" X0 = g, X+ g, 0

(%2 - 12)+
UOTIVBII GO.—quvﬁuEOu 8yl 104 A.ﬁlva Uwhm:u STU0T 38D 2yl uo
juapuadap €1 JUPISUOD DTIIIITATP 3Yl YaITym ut uotrjenbs jedtatdwa
popua3xa ue Bursn £q A13jaworydto3ls (pusBry yejaw) | 1 jo saxajduwod
Aupm 0] saniea 3[qei[a1 L[are} ureiqo o3 ayqrssod st 1]
0Z 38°u313jaa ur osje
punoj aq 03 31w sanBoleue 953yl jJO SIJUPISUOD KIT[FQEIS 10J SaN(EA
puU® 5318315 UOTIEPIXO Zuipuodsaiiod ay3 ut wnruonid 10j uorined
yitm pasn aq ued Nmo: pue mOaz o UL .m¢E< se yons sdofeue
IPTUTIOY  BIPAUW [PIUIWUOITAU3 pue _uuamoﬁouw utl pue sataolisodaa
a3sem ut swaiels Burssaroadas ur wntuoinid Jo ioraeyaq aya
3o B8utyapow utr papaau aie Kayl ‘siueysucd  K31j1qE3E wntuolanyd
Jo uotriEnieA?d [RJusdwriadxa 22221p jo swajqoad ayl ajidsag
uotiexajdwos mnruoinyd Buripnis ut satri(nd
-1331p 3yl 83Id913081 BIEp Jo A31oned ayy puw (gz) 3[qellEAE ST
$3uPIsSuod LIT[IqRIs Pairodes 2yl Jo uorieyidwod vy (p]) sSwaisds
wntuojanid ur uoriedt{dmod I13yiinj B g UBI SUOTIIEIX XOPAL

€72 Custuwoy?) wounjos ng NIddOH) ¢}

19 TWaY203 044 JUNOJ5E OJIUT UIYE] JOU ST UOTIONPAX JO JUIIXI

2yl 3T s3upISUOD AIT]IQBIS SNOBUOLI3 JO uotl3IeNIIED 03 Burpeag

.Amﬂv ‘sjuade Butxajdwod Auew Aq paonpai aq Lew «mo:m ‘A1as19au0)

(319521 10xo1dwos B aq Lew Yodtym) 3JuepIXO duipioy B yatm

pautpjuTEw puB p1atk pood ut pawioj aq ued Nmosm w+"d PUE S ZONd

uBy3l 1cmol ydnw I fond Jo 18Ul YITym UT §33LIS UOTIBPIXO 0

jo 2an3xtw B ut Juasaid Apjewiou s1 fong ‘utelladse 03 ITADTIIIP

U23J0 ST UOTIRIIUBOUOD §IT SIIYM SUOTINTOS [3A3] F20e1] utr 3dadxy

Z-1 Hd anoge si1sfjoapAy yitm uotriviadwod £q pasnjuod uaijo

st ,,nd jo uotriexatdwod jo Apnig ws0d 01 uoliEpIXO pazdjried

uotiexafdwod £q paindsqo ualjo pue patuedwodde s1  SUOTIN]OS plIE

K13a ut 3daoxa ‘eend 30 saxajdwo> JO uoriPWIO  IIBIS UOTIBPIXO

1einotlied e Buturejutew jo sati[ndtjjip Aq pasaduwey st saxafdwod
wntuoinid Jo sjuelIsuod AITJ1QEIS 2yl JO JUIWIANSBIY

s312ads 953yl JO SIUBRISUOD LIT[1geIS

uotiexa[dwod ay3 iim 3Juaistsuod aze_gfond ut ¢ g+ pue ,fond

Ut ¢ g+ 3O nd I0J $aFIRYD IATIAIIA  (L1) T 0 7 € C 3O seoiouds

Ie3UT] Y3l ul wole dy 9yl uo aBarYd IATIDIIJ3 PIIBWIISA ue 03

peay ~u0m~@MZ pue gZody 103 s3iueisuod A3T]1qeIS 3yl JO UOTIBO[EAQ

1eJ1wls  (g7) suotue |w £q uotjexaidwod jo stsdjeup woiy paurelqo

sem (1 0 7)€ €+ Jo 231pyd 2ATID3JJ3 UE JO IIBWIISI UB pue anjeA

81yl PaaIX@ 01 PaDAAXI Iq pynom aueyd jETiOIEND2 Ayl ul Basyd

3AT3ID3]J2 Ayl ‘12A0m0oH wntuein 3yl uo aBaeys orwoje a3yl 103

% Z+ JO aNJEA ® PaUTRIQO pur poyjlaw teriualod 3107 dIIsTATIELAL

aya 4q Nmob pazdieur A13udd3a (TT) ipem Nmo=m 1e3ut] 3yl jnoqe

suotjtsod (eizojlenba ay3l ur purq spuedt] ayz asurs Buixajdwod

J0 (33u~131s Byl sIUTAWLIIAP Ieyl 3Baeys AATIDAFID sIYI ST I £+

ueyl 133vaa8 91 eyl adieyd 2a1303)3J3 uUP SBY UOTIED 2.[0-7d-0)

2B3UT] 3yl ur ‘ng ‘wole [BIAW [RIIUAD 3yl Ieys Butunsse £q

POOISIIPUN 2q UBD SUOTID . Nd Byl UBYl 1938228 81 suotjed ~mc:m

ay3 jo y3j33uaays Burxajdwod ay3 1wyl UOTIVALISQO IYy] W JUBIBUOD

10J U YITM ISWIISUT PINOYS UYITYm UOTIDBIAIUT - - , B 343

Jo ainjeu >Tuol ayl woij pajoadxa st m~=m < o0 asuanbas ayy

(fond < g nd o< pZond <, nd
EIR 8UOT3OWal1 sYel[0apiy
3yl 10J paqlidsap IBYI ST PaAlasqo Ajuoumod Isow yjBuaays Sur
-xajdwos jo asuanbas ayy ‘puedr] swes ayl £q paxajdwod usaq aney
wuntuo3lnid 3O 8331835 UOTIVPIXO JUIAIJJTP 213YA 831pnis ujl

uoiry WXUﬁNEQU

(%1) 210 02 ‘9 Hd 3e pus gy ¢ o3 uajie] sey syl ¢ Hd 18 Inq skep
9 X3313J%® uorinjos ur papuadsns (1138 81 %66 ‘% Hd Iy  gasesadut
Hd ay3 se azis 23w82183e ux aspaidur A1jusizedde siduljod ayy
smAfod 9yl Jo SSIUIIaut IATIN[II
2yl sautu131ap fiqeunsazd goBpiiq uaBAxo jo a2wiuzdiad aariysraz
2y BuiBpraq uadAxo y3rA $3INIONIIS O3 IWII YITA 112AUO0D YOTym
Bur8praq £xoapAy y3ita sa3e32188e jo uoTIPWIO] [BIITuT EIA[OAUT
3ui8e 3yl Jo [apom a[qPUOSEAI Y D32 ‘UOTINJOS UT 3Juasaid suotum

AYISINTHD IWNINOLIN1d (444




144

( 1a3dxa) oy¢
- (21®2)99 sjuasaadaa aur] pryos ayl (AL)IN = O

‘(AI) 41l = x (1I1)wy = Juautiadxa woaj 9y ay3

PUE (¢) uotrienbs £q paie[noyed 9y syl jo uostiedwoy ¢ aan8ug
(10 %) 55599
o] Jole)] os 0
T T T
DY »
O—D-OV-\
210u00p 17 * VA1 )
—0s b
§
-~
»
[
—oo mh
~
—os!
Cnnaoy) uounjos ng NIddOHD ]

spuedti] >tuedio 10} “

43 82 ve 02

mxau pue

(g) uorienba ut pasn

Z; jo uotaetiea ayy

uop V*Q“W

il

4

y 2andtyg

T

- <

AULSINIHD WNINOLNTd




xa1dwo> aptweLoyda3ipde1393 - N ng a3yl g 2in8ty
+

1 <o/t L1 c®d > 1 1 > o/t ~v~c:m
1<o/t polcexd>ol 1 >0/¢ ped
1<o/t ozgcseyd 02 1 >0/t o

Ia3d5e1ry) uotiexaidwon uorIe)y

vyd puw31q pue wnruoinid jo
2230e4py) uvoriexajdwoy jo diysuoriejay
111 aiqel
Lzz wisiuoyy uounjos ngd NIddOHD

4!

Suixaidwod stjrdeds 1ayjouy  (S7) sweishs yeoiBororq woiy .nd
103 sjuade Burxaydwod d>1jrdoads aq 03 pauBisap aiam spuedry 3y|

(9 @an814) sdnoxd aiefouayd yita uotiderajur y3noiyl g = NO sBY

wntuoinid ayl yd1ys ut spueBtry| aprweyhoydaied d>T1[24> pue iedul]
Aq wod 30 uotriexatjduod ayl patpnis sey dnoad s, puowley

101) uotIexajdwod 3yl jo A3171qeIs 3yl Butrseaaoutr ‘wniuoinid 03 putq
saop dnoi® suiwe ay) ‘salejixoqawdijodoutwe utr ‘3serjuod &g uol)
-DBJIIIUT AUTWB-IPTUTIIOL YIta 8 ,1d 13m0] I® A[[nJssadons sajayduod

Ariensn stsdAloapAy ‘11nsai v sy sdnoid sutwe pug wnivoinid paliey>

ﬁw>~u~woa ay3 jo uorsindal ayl y3dnoayl uorizderazul N-Nd Buriuodasad
g 01 9 Hd moyaq paieuojord aie sdnoad auwmy (ouayd ® 10 13yld ue
6T dnoid 1ruotiIdUN} 3yl T SPUOCq 133BM-1BIBW 3yl adB[dSIP O3 Heam

0031 st dnoi8 JeBuOIjIdUNJ-[EBIBW 3YI JO UOTIIDBIIIUT 3yl Jo yidusils
ENEREES R 1S RITED) spuRST] 1BIWIPTI[NW 2 [Twls put sdT[A301drw £q
sIpilurIde jo uotriexadwod IYI 03 UIATE u3oq SEBY UOTIUIIIE dWOS
111 ajqel ut uaald se wniuoinid }o saiels
UOTIEPIXO JU3IIIJTP 10 1a1dtieyd uoriexaldwed jo juawulisse 03
spesl (%) (€-0 = u ‘2onnY-ExY1D) spuedry ajerasoeololyd 4q
uctiexaijdwod Nmos pue . ui .moE< Jo Apnis y (T2) seowaydwod
2383358 pue ajejIns ‘23Epol ‘apriony] ayl ol 133IdBiRyd 213yds
13uut ue pub soxoldwod IIPIHIOE0IOTYITIT PpUR 2IBUOJINS ‘ajeiITU
‘apriey ayl o3 13joereyd aiayds 131n0 jJueuywopard B uBisee ued am
‘untuoinid juajeatiy a0y Eyd puediy ayy uo Burpuadop ‘saxayduod
aiayds 123n0 pup I3UUT Y3IOQ WIOJ SUOTIBD wnNIUoIn(d  xdjdwod asayds
123n0 3yl JO uOTIewl0] ayl yiIts 53IPUTWIS] LjIuriedde uotriexaydwod
PUE 223BM 2y adeidstip jouued spuedt] awos  pajlerdosse A(3I3aTp
a1e pue81] pue (e3jsw ayy yd1ya ul x3[dwod 1ayds lauut ue suaoj
pue 1238m 3yl si1dala xaydwos azayds 133no sty ‘days jeur) ay)
ul 133em 03 aynlajow auo Isea] 3¢ £q paijeiedas aie puedry ayl pue
uot [E33w ayl yd>rym utr xayjdwod aiayds 12IN0 UP Jo uot1IBUIO] Y3
s1u2sa21dal puodds 3Yl ITTYm Ppa[[o01Iu0d uOISNIJTP ST dais 3I8a1] YL

Avnvxz

'
xeotm === P Momm ==z "y, Py
Q) 93]
smoy10] se Kylerijuanbas spoasold sIx)1[dwod jo uotriLwao]
a2yl eyl pasodoad sey AMMV uadty  Ajuo uotrivwio] aiayds 1a3uut
10] SaN|BA SIIBPIN.IED 31 EP JUBISUOD xua—unﬂun 243y Ijpwiisaiapun
Aew uotrjenba sty) *sproe 3uoiis jo wpuedry a0j ‘Ajoreuniaojug
1%21100u1 A1qeqoad §1 anjea [rIuow
~t13dxa ay3l eyl 831edIpur (S3uTl palaqudl-g) ,_VINZon 10J anjea
1eluawtiadx’a pue PalIevINd]eEd Y UINIAQ uchWNuww 300d *uot13itad
eyl £g ppseaadutr azts Bura 3yl $8 sSINILA paje(ndjeEd Iy)
ueys 1amol K13arss3i1301d azam siaquaw 3iow 10 / jo sButa a3BjAyd
jo saxajdwod 103 sanjea jejuawriradxa ayy s3uta ajejayo pasaquauw
9 10 ¢ PIAJOAUT SINIPA HY PIIRINI[ED pu®r [EIUBWTIIAIX3 uadmIaq
juawaaiB8e pamoys yotym swaisks pueBry aieauapiiod ayy jo 1y

(8)

(be)

— (be)

AUISINIHD ANINOINTd 9¢t



(%S ‘S ‘1861 * wiyy [ neaanoN ¢ 4 ‘oie) pue
¢ W ‘estejg-axireme] ‘ g ‘Asdueprf-otruy ‘' y g ‘souociroas (Z1)

9.61 ‘vuudty ‘ ualy 1sug 3y 193Ul ° guojl snoanby

aprutldoy ayl ¢ 3ird ‘spunodwo)y pue sjusdwaj JprutiIdy jo
sotweulpowiay] teotway) ayl ¢ T 4 ‘SBurizeg pue f r ‘138ng (11)
gsaad ut ‘eloy Eu:QOAvw&IP ¥ 9 .maano:u (01)

€59 'SEV 1861 pueag
wayy w32y ‘v q ‘uopsteg pue )y 3J ‘2[ny ‘ ¥ ‘Isinbpunq (6)
0SZ1°% ‘5961 * weyy ‘Saour ¢ g M ‘yizeiys pue ¥ 9 ‘urddoyy  (g)
€2 ‘Iz ‘1161 © wayy 1ddy 2ang ‘ y 95 ‘urddoyy ()
IS¢ ‘ZEV ‘9L61 * 35£1) BIdY Q¥ ‘uouueys  (9)

S10T “z% ‘0861 ‘ woud 190N
Saour [ ‘o r ‘utsualyry pue * y ‘tsiedry ‘ g ‘preliy s)
uotjEdTUNUWOD 23BATId ¢ g ‘pueliyy %)

0861 ' 304 S ‘0082Z-01L
/40q ‘uosuBy @ H P3 ‘,3usWMOITAUZ 3YI UT SITUBRINSUBIL,, (€)

9661 “q10x maN ‘T1TH Me19OY ‘ziey [ [ pue 310q
—Bag 1 O P2 ‘g YD) SIUdWATY °prulIdy 3yl ‘ I ¥ “Wd1uuop (2)
TSLT “Lg6T ‘208 weyy @ 1 ‘qitws pus y [ ‘uewaiod (1)

paijy aanije1slj]

420G 8S N 243 JO YoipasdY [PIUSWUOITAUZ PUE YI[E3|{ JO pue

@doua1dg ABisuzy STEBg JO S3DTIFO 2Yd YITM £3ID8IJUO0D 13pun palonp
~UOD SBM MITADI STYJ UT PaqUIdIEadp [ § J WOlJ ydieasal ayg

(Y1) $1218m TEINIBU JO 8I1pNIs 3wos

ut wnruojlnid Jo w10} I[qN{Os JUBUTWOP 3yl aq 03 paiiodai ulaq

sey yo1ys fond 3o 2102 ayl §T ®IIB sIY3 ut uoiisanb juerzodut

A1asgnotiaed y  SUOTITPUOD [BIUDWUOITAUD uUT wniuoinid jJo s[aAa]

137913 jo 101Aeyaq jo satpnis ui jnjdjay aq pinom sanjea Hd

1e1Inau 3e uotlduny pue etiqriinba xopaix ayiz aBueys jou op yorym

sawayds uorieaedas Isej PIILIT[IIEJ YdNw aq p[NOm SUOTIDEAX

xopai jo Apn1s ‘sa1BIS UOIIBPIXO 13ylo ayl 103 padoyaaap aq pInod

§apo13da[d uor d131d3ads J1  ys1edsai iayinj 10j coie Burstwoad

A1aendrjaed e swaads wniuoin(d jo SaILIS UOIIBPIXO SNOTIEA 03
Butputq utr £31d13153ds apraoad Jydrw yorym spuediy jo saipnig

uoTsnNIouo)

18303 2y3 30u ‘jLucanid (23313, jo

UOTIBIJUSIIUOD Y3 03 spuodsal IT s¢ §3TPNIS UOTIEXITdWOD PUB XOpal
utr [njasn punoj ulaq sey puw (g 3inBiy) K 2-01 03,01 wo1j suo13
-®13U80U0d ,Zond 10F puw ¢ pue 2 Hd uaamiaq 113 sajeaado apoizdaila
3yl LfONd 243 JO IBYI SP3IIIXI UOTIRIJUAIUOD 831 8B, UL Aq
20U2133193UT Moys s30p Inq FodN Jo §83dx3 PIOJ Q0T @ pue suoiled
€+ Pu® Z+ JO $833x3 pfojy o1 usyd 1239213 v 3surede umonm 103
£3©13103d8 poo8 L1aa sey 3] (tZ) A1qronpoadaa puw L1prdex 933831
yotya «moam 303 ap013d3[d wM%u 31tm paiwod a1duwis v doyaaap

03 pue8t] STyl pasn aawy a4 (97) IPOIIVI[3 uot diJidads (Luwin

® 0] s18®q Y3 apiaoxd 03 umoys sem wmoa 203 ‘(( 2anBty) spruwetp
3UBOIPUNEXOTP-g‘H -T1AYIawR1IAI-9‘g * N'N-1L3dayrp - ,p°N ‘Juale

62 (usiuay uounjos ng NIddOHD  $j

(v ‘v ‘o) v pue (o'e‘0) ¢ ‘(X)z nd

e (), tond pue (- ) Fodn ((—)  fon 3o
SUOT3IP1IUAIUOD 03 M) (IA)TAutise ayi jo dsucdsay g N8
ﬁ.mo :4_ boy
+ T T 08
n r4 .
g € -
aN £ L
..: < ° -
oy \\\\. e
n v 2 \\ ﬂ
257y mo L7 \N
s ™M
3
<
ooz
/’ v
P A\ |
n s
rd
o] - s
e Toe) . fond 2y ut pasn  HuedAPUNEXOTP
+

-g'y- 1AyrsuwE11@1-9‘9 * N'N - 14adayip - N'N ¢ @anByy

o 0

AMLISINIHD WOINOLNTL 87T



