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OatlACT

Datailod proootaroa art prooaatod for tao o>torsinatioa of vorj m*\\ por- 

tOKtacoa 01 thoriua. Th« jwtnooa oro 4a at snort to aotoKmao O.OOXjf of IhorJua 

oxiao 4« tho lo*«r limit a*d aro applicablo to ailiaato add photphata rooki. 

Tar q«aatiti«« b«lon A aiUAtraa «f ^Pl» UM thoriwi it dotominod oopholMttrleallj 

A« tho ioxUto or >Ju*oaotrie4ligr «iui p  laothjrlmiaamMpiMiv.Uroofti* acid. -..r 

oj^itiU«B of Uorit» *Wro OM AilUcr«A of TfcJB, tho tlMrim i§ dttoniAo4 

gravi*«trte*lljr. A diocu««icin oi tho i«oort*flt f«Atur«« of tho aothodt cad a 

of tho aoro l^iorloat OJt^orioo^UO. worit uioft. J.«*a to tho aaopuxcn oi u»« 

io givocu

la tao work o/ tao TTMO domociit Frojoct of tao Poolo*!**! aurrojr, it 

aoeo»o»rj to kaov iho thoriMi ooaiont of o«flplog for which     nroaoiitt of totol 

rodloftOtiTit/ ond uranioa taHaUt had boon «o4o« MoUMdt feo4 tc o« covolopou u/ 

vhioh ooourito dtt oral apt loot of Tor/ o^ll porcontmcoe of thoriua oeoid to a*4o 

oti room* a«d oroo of vidol/ var/iaf tjpoo. this roport prooo«t« OOBO of tho 

!»   *  to dorolo^od la tho Chomicol Uhoralnry of tao Qoolo|ic*i dunrv *B4 aow 

la uoo, oad it proXiaiaorj^ Furthor work io la pretroo* oa taooo tad othor aothodof

dinc  pootrogrtf'hic.

Za aigr ao4aod for tho dtlaHilintioa of theri«a« odooMAt* proviolooo au*t bo

for Uo ooporation froa othor oloaoatoy of which titaaiua, airvoaioa and roro 

oojrtho aro portioularij tromaiooo-o. In odditlonf 4 ouiUhlo aoaao of 

io roo^irod for aa*aUtloa of thorioa Xooo than a milliaroa. Tho prooia« io 

pUootod u/ tho Toriotjr of aaUrioi* to bo aaaljnad. boot of th« aanpio* aro 

000X00 aad paoo»hcritoay but laatmn rooko aad avUlUo oad aoa aolaUlo oro« »u«t 

olao bo oonaidorod. Tao aiaa phoofaato taataal of oaao ooaaloa (up to 3$* t) 1*
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* partioalarly ironJdaooa* ttajfeir* fho Mttooca foaAd in tho Htaratura vara found, 

in our or a*ro rocpocta.
ya*a aafcUiiod, with aoaw diieuMtcw, by MillabraAd and Tnndolir

Tho UA»aulf&ta ^ a*d pcroBOOo ^ aopaxatioaa IAXL in tha proaoaoa ox

Tha prooipitoiio* of tborlua aa Xlucrido and aa loctato ara aayloyad by oa
&*»* ' 

fro* theaa \M th« Ht*r*tar«. MSm i^ tha

i* loo nigh lor COAJ

»

 oihoda* Pro!latlnary a«par1aaa<a with Tary adi.ll aoonata of tawria«

ta aada froai 0.331 BA aolotion aatormtod

tdih anlia aoid> altlM«fli Unthanam «M addod aa oarrior. It haa 

to oj «rihai oooj>lata  liminattou of froo ainaral Mid by orapc ration of tho

 aid aolwtiaa al^hi fira baitar raoofary, Thia h^a not baan triad, aa iha fluarida 

Mthodf d«f«l*p*d aa anal ilia, haa iha advaoUca a/ tain* *a aanriar aarcury, whioh 

1m aaailjr raavrad*

Tha |>raia<QT*+ §ivan balev ia aaayiaai and aiav. Mavarar^ ii aaA ba aiaplifiad

 aajl darahlr for ta» ajudyaia of laaa aaayjaw amtoriala iban thoaa daalt with by ua*

Ovr work haa baam froatly aldad by diao\*aaiana «ti%h aaal aa^fMiiana by oar 

  lloajpioa J* J* fahay, Miaa*al Flaitohar, M. 0. foatar and I. 0* MniaoiA, and

ana^yaoa by J. C. tmbblii. Hiaa Faa%ar aiao  b^aUau too 

data for p^i^JJMiaoaiaaihoQrUraaaAt aaid uao^ia %ha aatim^tion

i/ ainahraj»<f ft. F, and LaMoU, G, ,. >, Appliod inortanit analyaia, pp. Uo- 
425* Ate itilay and <MU, Bov Tort. 1929.

' FraaonJui, R. and HUio, &. f Z« an«l. Cbaaii. 35* 525 (ItVo). 
ft^roubvfff 0. and formauil, x» f CoamA* fond. Hi, )*0 (1B9S). 
Mayor, I. J. f l. anorf« Choo, 71, 65 (1911).

i froa lr. C* J« Roddofi, BoUoftal »uroa« of
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of laorlaa, xlebaal Flaloahor and *. 0. aaaloeat ariilaaUjr roriovod taa

GUIUaB

Tao taaaatlal foalaroa of taa aata*4 aroi

1) Caaalato o*ooaj*aitloa of tao aaapla. It la ooaaiaaroa' aaaafo to aai

taaa BO taoriaa la proooJA> Jji VBOjaojojO^ooo^ lo^koriAL*

2) ProjitjiHattoB o/ tAorita yinBaJiaia malAc tlroaaltm or iilaAioji aa amirlar,

iba proaJL^lUiloA boln* aado at «o aoldU/ of 0,3 H MCI. (^oparation 

frm iW bmlk of otoMtUiMrta,)

3) CanooMraticfl c/ thorio* aa fluorltia bj two traatfloota with l^ororiucrlo 

a*14, ojaroaroua ahljorioa bolAf uoo4 aa oarrior. (jtparatloo fro* It, 

Irf Fo.)

4) Jolutioa of tba tharlom rlucrida io  ul/urie aal4.

5) Prool^UoJUMi aa iaoriaw loaato* (SooaraU&a fra« traooa of rara oariha.) 

4) latiMAtloa of thcrioi (a) niplMltaolriflaULjr at tho iooato or, (b) paoio-

a^trioall/ *lth p-di«ath>i> alooaJMOlMa/UriCMiia aald or (0} cravlaotriea

wlih

tmo aaflola i» co«pl«tal/ dao-njajoo: ana a ^jre.rvchiorlO aoia ooiatle^ o* 

la OBOO. Uao of oulfvrio aoia or oiaulfato fuaiana la |iro|»fitai iao 

aolutioa ia avoltel If mch etloxua ia proaant, »« w:th pboovtuto and aartanato 

booajaao asj aai«Ua aalfato prooiyltatad mOI iot+rioro vita tdo iaolail

of thorlaa* >jy inaoloala produota, aaah aa hjrdroljtla prociyitaioo of Taf Cfc, 

am, U, 'r, », oarotially in th« proaaaoo of pto&aphatOy will oarrjr aaaa iaariiai 

aad at auai ao k«pt. »im tno aoiutioa avriac aa« aaaJU'ait, or if flitaroa off



 tool* b« noabinad aith tha pba«^UU rraci* itaia wton it ia 

aaetlaa ?).

tha ph*a*hata praaliitation (Pracadura, aaetioa 5) la a*4a in 0.3 *
thariu* 

aaid aoiutica. Oajfrar thaaa aaAdltiona/la aapraaii,ii*t*<i with ilraaalua ar Utaniam

pbaa, ***   ih» prwi^wata will aootain thvrlva ph&a»<hat«, 

UtanUai fl»«plMUa a0d »,r« or laaa itaa ptai^iMuia* Tbcrlaa, ia 

iipdarat« aacuxxtc «/ rara aartka IQT ihia Iraateant (aaa fa^arimirt a» II)* If U» rara

abaul 10 «|. af cjd4aaf aa^a rar« aartli t3h^«r)utB BAJ ba aa»

tpaa afeai aaaaiiiaabti ara pr«aaat in UM a^apie, 

^a BA «cr>r«olt itttioa af rara aartht avaa alMQ y& to 40 a** ara yraaaAi*

u UM aa^ia ia « ««» v» ««%^»ia aaaaraia  aniaHa af )M«vy aatalt it !  aaai 

to aaka an aai4 %i Mfaratlaa baf ara aakiAf tbt pNnfaata

praalpitata la bvmad and iraatad mith bjXrofb**Ti.6 aal4 ia 

dietolra tha pnoiphataa ai uraoniiat, titanium a»d iroOf and «X1 iha l^rdral/bia 

praairltata* Tboriaa !  caovartad %a %ba ia*«Iuala Iluoridat Mrcuroua aalorida 

it arad;4,tat«4 ft^« iba scloiioB tc aarra aa t boliqr aarriar fcr th« Y«ry aaalX
*

lhariaa Xluarida pracipj.ta.ta. Varieu« oU»«r omrr-«rt that wara iria4 aaaXudad 

tiianiaai and airoufiimj Uaia aith aalaiuai flaorid*, aa avail aa &  £ M* »i^» 

aoaitta aidad aaa a»i»raeipiUtad, It «aa b^^ad that aadiam riuorida vauld inhibit 

tha pracipitaliaa af airaoniun agr  ^aavumng voa fl«aairaaiiata) ian^ amt «pa found 

that tha caf*«aiflUti*i af tircoaOaa with tha «alciua Uuorida «M graatljr 

iraaaa< a/ tna addltica af »Miu^ rluorida (aaa UpariMBta, ill)* Tha 

af alraaoiva and titanian aiurriad ooan bw awrcareaa alxiarida ia laaa l^an 0,01 

af aaoh aa found a/ apaatrofyaphic anaXyaaa (aaa Inparlaantaf IT). Tha aana af 

filtration of aarctuwia ahlarida and itc aaay ranoval art forthar adirantagaa* 

flaa>«tiaM0 tha praalpitata oX marcuroua ohlorid* ourxana* thia ia |4rabaaljr 

ninmta anaunta a/ tlatioa*, ar pa»all>Xjr <d<l» fnUartl*a,  alaniiaif 

and araania radvaad to tK. alnaafital aanciiticii an tha aarfaaa of tha 

ablcrida. (£+  iaraonf \i.  +., ma. «a^. CJ^au Anal. &d\» ty 4J7



$
Tbo aorcurcue oulorld* it TolatiHaod, l*ojt*4g : :*ioontrat« of ttapjuwa 

flnarido ia tbo crueiUlt* Groat cMitloa i« aoodod to avoid loco of taortao bjr 

dOotiaf , botb oJUlo kurniA* aad vottinc ta* rlsffy roddao. It i* aloo lapcrt^nt 

taat to* looria* /luorldo not too aooioa vo alftLLj *  tc Xom !    «aail^ fo 

itoorlom dioxlda. Tao ojn*l jprooantioM nut bo Ukoa «4pOf>oi   HM 

A ftOOMd procifliciiM a* thoria^ flucridt oaauroa tho TOMOV^I of fch« U»t tr»c«a 

o/ JUtntoB oad iUrooaiiaii Uo r9»icm« tnoa toaUina iittla ij^purii/ bo»Uoa 

! ** flucrid« a«d aaao raro otrth fluoridoo or oxidoa.

Tho Utorlta flcerld* it ccny*»rt«i to calf ate, *n c^rlo Un fonMd lit tho

i ioo lAuorioo ^rooipA&mto bo^Ag fiomtrl P/ oddla 4  uirnrottj aoid. 

lood ppiiigl ii pr.«lpiUtod oad fUiorod  //. tba «xe4ta aulfuri< add it tfcoa

od oooauot it intorfor«a with tha proaidltati<JA of thwlua iodato* la ro»

froo »\^iurio add caro ou*t i^^i-n bo talion tc pr«v«bttao InnatUfcn ol 

thcriom diojdUl« 07 ororaot:t^ *

HM iaorlua oulfata la dlaatlvad In niLrlis *«U, and tao iborluo) ooporaiod 

tnjr raomi n< ng iraota of rax* *arth« ^ rr»ci»it^ti<ao aa taorloa lodato« ii «a/ bo 

dirooUgr doiormiood aopholoooiricalljr or fortfcor iroaiod aojd dotoiwiaod aojaH 

 otricall/ vita y ff1aoihyla<airu:aa<H>hoft/Iaraooio acid, or froTLaotrloall/ M ilwriuai

flat photioantrio aoiajod of cotormioaticn naa tao ao>afuacoo of grootof oW 

JooUvit/ and r* r duoibiUt/ than iho  ojiaolomlrXo ooiKodt bat tao lattor io 

aua>lor aan mcra ulroot« Hooovor, tho atabliitjr of tao aloud of taoriam iodato 

bo markodl/ affooiod bjr UM rraaooxa of oamli oaooata of iaipitritioa. Fur OBaOFlot 

a f«« t»ntha or a mill KM* ef tlrooalam oauota Tory rapid oloitlaf «X tao iodato 

proei^iuto, lo*dlaf to low roomlta aopaoXoootricalij.

ABothor poaaiiila prooodaro at UtLa poiat ooaaiata of oofr««ipitoti«j of tfco 

ihoriom with alamiaa or bor/UU, lolloajod 07 apoctrogrmpoJLo dotoraUaationa. fro- 

liaUAarr oxporlaioato iadioato iao foaolbUit/ of taia prooo4oro; f«fiaor oork io ia
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act t» n*e*m9*ry f«r  « ?!   ccataJLAing laa 

JO «c« of Tttr« MHh oxidaa (    fcpariJMnta, II)* fl* Italian MOT tfctn to dttar- 

hy UM flwioMtrie wthrt *r Aijiutioc U» atldUj t»4

  will oceiv t« ib« aaU/H 4»Uiag with AatarUla of 

pr. Yl<Ud ftr

up 

0*7 «C* tlip}, M4 tb«r« it   cood  yrtart fro* oon« t« 0.3 ^. TbOj. A

V ,
 trill*, tat ttoriua aajr haT« to to ftrthwr poriri*! Igr dlwKdvinc tto

IA aitrit *ti* *A« r^t^clplUU^ M iteteUU. ta^ri^rt* wlU 0*1  «- Tte^j
V ' -' \ x 

4»l emu* AitraU  ^ttiTaUni U 40 <*» WJf (U» Ur$«ei ^aniit/ trlrt)

litti* if wv otrlui lcd«U >r^l^lUt«d wlU MMI Uuriu* Udai«. ThU" * '' l ' 

 f 99*1**, l»«inrtrf aac«l«rat«« ib« cleiUftf «T ite tkwiwi UdaU wh«ai
pr«M«4 10  bout 0*3  (* TtoO^. If ll^rt U ^qr «xt«fufclv« clotting of tlM

I ;

l*d*t« IB thirty mlm%99$ th« 99f9 proo^Jur^ !  to filUr e/f th« therian io<UUf
:    '''( V 

it in AltrU *A+9 *rA r«, r^ia,waw» vlU i9teU in

with

it Y"
at thia acldit/. NMMr?arf th« thoriva  bteiatd kgr^tto f*9999MT9 AM 9999 tr*9A 

frua iritarfarift^

tha



T
determination awl *re hero roaovod by ottlfuroaa add. {aaa fcqporiaoAta* ?X.) 

The acidity it adjuatod amd the tUriaa it proaifiwoiad by the 4yo. Tie 

la filtered and omabed to raiarra aaam 4ye. tale areaaic eeld precipitate of 

thoriaa eeuld bo ifaitod to thorium diomida aad voi*feed. IMP photometric deter- 

 1 nation, the prooipitate la 4vaco*«aod a* the filter vith diluto Katt aolutioa, 

rtleaalnf djra oqnivaxant to the aaa«a% oX therA» io tae preoipiUU. The rolatlam 

tto aaount of dyo prooipiUted vita the tteriia and thi aaovit eX taoriam 

ia axaat and T an  alible, (aoo     ! a^nt f. A. e*. Apfdlad Chem. OMR 

10, ioti (lfT7) aad Ua/oe, i. a. aad e%avay «. tt* f ind. Caft. Caam,, xnal. &** 13, 

403 (1941} /or other application of » dt«ath/l Ml niaaaaaaa/Urooftic aaid la 

oolorlMAtria work.)

Ifto o/o aoJUaViema aloeeljr foliow fleer*a Lav ttp to aouufc i>»45  § 1M|» a»d tao 

tttndarrt ourre ia repro-Oocible for even ljurger aaoanta (oee ficperia*etaf fill). 

If th« v*i^M of thoria oxaeoda 0.5  «, it ia better to dilute ao that the aaaplo 

la iA the rac^o el Boor*a La»,

la foojat that the ooiaeereial p a:lawthyla»1a»aiOi h<fylare»nic aaid roafaot ia 

likol/ te bo JaiMaigtaiinnai not on*/ do«« it vtr/ froa lot to lot, but different 

part a of the aa«e lot a*y varj in uco^ooaiticA* A new etaartar* refer enct corre 

ahould bo aade with arerj aav aolntioo of tao araonie acid raijart^ OTOA wbeo) 

oacaoaaivo batchoa are wioto frcat the aaaa bo&tle of roafeiit (aoe taporlaMatey IX). 

Tfco oflfofflaaajta aaov that if the dpa ia not ooapletel^ ciiaaolTod, the rtaioue 

differs ia ooapcoitioa fn* tbe arterial in oolutiom« 

drvviawtrio determination.

If the thoria oeaAeM emeeda 1 at^ ee indicted by the aUe of th» io<Ute 

proaipitate, the iadaM pr.cl; iv*te ia diaaolvod ia h/droohloric aaid aad UM 
thorioji preoipiuted vith aoaoaia ia the proaaaat of hjreVofoa iatai1tli. HM 

precipitate ia filtered and tjBltohl la> TmOj. flu peroxide prerldea a delieate 

teot f&r the preaeaao ef rare oartha. If the proolpitato ahova d^acolormtion, it 
is boat to filter vitheut vaalOaaj roaUaoolve in altrie aaid and ropre4i|J.tato

aa
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Kltric a«U 

Jblfurlt **14 

Smlfwic acid

(1*
(7* 

tt*«

(1  100)

add

p«r

wash

nltrtt* MOatl^a^   

0.9)2 f  /

psr ml

airourcut nlirat* la 

of Aitric

W ICO ml with 

fUUras 5 4 J 5^9 vhlU Ub*l, U

7 m

1.

f«r «  »!   «C Klthtr Tk

aa outllmd IB <to*U*l«Al

than C»04t Th, taka 5.00

«oic aoiutJLan or tfet

Tr*c«  U.a«a«*ta Fr«>* iwi Ml. 1. Anjr

aliould b« Uft la tt» tolaUcn, .r if flltmd ahcttld b» 444^ U 

it !  DORM* j/ro^Qiire, »*ctlo« 7) .



2. Iraporat* tho tolutioo to dr/aoaa to tliAloato tho froo aftid.

3. Hth a pipotto add 10 ml. of (1 ^ 1) WC1 oolutioiu Qijoot about 5 alautta 

OB tut atoa* bat* ana iboa aoa JJO al oi waitr. bigoo* v*til tAa tolnblo aalto 

art diaaolYtfU.

 tlrria^  Icwl/ add 10 al af tkM ilraoaivMi niirata aAlu4ian. Vaim to

|. Add 4 f of <1aM»n1ua pboaf)ut« diaaalTtd in about JO al aX vat«r.

 iih vaiar to XX) al. Caw th« t**kar and dl««ci an the ttaaa bath for at Jlaaat 

4 hour*.

4* Add paptr palp, >tir, aad filter anall«iJ4»5^ vfcii* rlLbcm fUtar 

papar* lath with 44 MQfcPO) tolutlon*

7* tramafor iha filttr pap«r «lth praclpltata to a porctlala amtiklo* Barn 

r, atartiat at a lo* boat and gradaally raialn^ tha t«aparatur«» until tht

^» 9  ^^BB^a^^^Wa ^^fc A.  

t. TraAaf tr tW raaldao to a 1DO «1 pJatltt^a dlah or enwiolt. »oit%o* witli a

Uttla wattr and add 40 ai af HT. Oorar with a platimai  or«r aad di^oat «ntU

thd proslpitato it IA adlutloiu iiraporatt on %ha atooji bath ontil about t al.

raailn. Add 10 al. of IT and ovaporata acalft tc about t al. OJLLuUt t^ux >; ml

of vator. Warn on tho baUt*

f. Add XO al of tao Mrouroua altraio telntlui. K«xt add 1 al of diluto

(7  *  100) and ttlr with a plailtaitfi rod. Kara on tht bath for * fov ainaftoa

and taon allow t^ otand at room toaporaioio for about 4 hcura*

10. Kiltor oo a Bo. 40 Nhataan 9  » filtor ia a hard nbbtr fwaol aad

ttloo with 10 to IS al of appriKiaatoljr 9* HT waoh tolutica, atJOaf too vaafc

 olttttoo dirootlr in tho dlah that taat«JMrt tat iroolpitaU and    rabbi at tao 

iaaido of tno ditrv v^»ro««ia^ with a robfcor poliooaau wot tod by tao tolntlcn. wash 

twioo - 1th wattr*
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11* Tranafer tho poor and preci^itato t^ ft 20 eft mlfttimw* orucxble, ablald 

from dralla OJM &urn g«i«tlj bel<.w $00*0 in 4 »«ll-v cutilated hood Mill the fwfdr 

ie emrnod off ami thi HfCl volatilised* The  tetijtUc* must be bmjmod oarefwll/ 

««d elowlTj if the moroarou* ehlorlde 1» rcUtilii^d ro* f%*i, ttMrlwi M^ bt lost

t tO9 hi^h a 

TbOj vbioh !

11. Car^full/ AO!«%«I UMI fltMrt** r**l^uA with a f*» dropi c w«t«r« Add 

   !  «f HF. 0«T«r ih« «rueihl« aaU 4liMt   * U«  & «  teih lar A; alnuU 

Trao*r«r ih« ccOiM^a «f U« cmeitl* to a fiAlJbHMi dlah. * % tfrt »crub th

%f ifw crucitO* UMrtVfhl^ with a ttffcfewr pel !« **«, rinaiac i^* tKt 4ifh.

with vaWr to 40  !. Add 10 A!. oX a«r«w«MU oiurat*  < luticn, mum9 add 

1 ml of dllut* HC1 (7   100) relation aad atir. Ui *%a*d 4% rooa t«at*r*Uur* for 

abiat 4 hovra*

13. tiUr an a No. O) Ihatuaa 9  * lilt«r papar in a hara rubber iwooai and 

waah twice «iih H? vaah aolutJLcA and twice with water*

U. TraJ^f er UM paper a«l freel* itate te a eaOl (30 ml) ? latiaom crucible emd 

a/aiK eerefulljr earn at belev fOO°9 iA a well-ventilated Ik^d unvn the payer i* 

vvmed e/f and the HfCl U TelatiliMd.

15. Careful!/ vet the residue ir %  crucial* with a few dropa of wmieri dr., OA 

Ue steam bath*. CareftOl/ add 0.5 *1 of 9^Ce>» Feme  « t|» Sot plate lor at out 

15 miiwttee 0 keepiiMt the eruelele eeyered. C*ol» Caatlewml/ wdd mater ufttil the 

erucAul. ie about three-reer the AO1. *M * f «w drepa e/ 10 eulfwrew* adid *olutlon 

to deeoleriM a«f ejmadrivalent eerluB, a«d eraporaU ant 11 water ie removed. flriA? 

to fwmei of Mlfwrle aeid and fwjme 15 miitttet* Cool. JM about 10 ml of water 

oxa tranaier tae contecta to a 50 ml beaker. Felloe the oruttlele omd wmoh with 

water, add!/* the wathlmf* to the beaker* At tftio wolat, the Yoluo* of the  olotiom 

eboeld be 25 to 30 ml. Hwm femtl^, then allow to otoftd lor about 4 heure.



u
Tho dilution with wator aad fcha maiotf with  niXuria acid ahcald ba repoatod 

A third tla» IX tha aonii* a/ thoriu* i» Urga* ar IT th« final xooaiaoio roaidtto 

ia largo*

U. Fiitor off axy load tulfato on a Ma* 42 7 am ghataam papor and vaah a low 

Uaao «ith if B}M^ aeiutioa. Calloot th« filtroto in * 50 al pUtiA«a dish. 

17. :.v«. vrftt* UM *oii»viM ftaarlj ia dr/»aaa tad iha« ariag I* f«*a«. DrlTt oXf

 11 tht fr«« Mlftarl« *cid at a lav toaparttur*. tkit it aoaaraaiftntly <J^A* a/

fcaaHitf an * hot pUt* qfttU dry mad tlMi rotaiia^ iha diti abav« a ion taiaaa flaaa

until no a*n IIHMS ^^ar, HM I ia»arat«r« tttovld b« ktpt a«law 450*C to arold

fayvaiian af TmOyt vkiaa in tha aaxt atop **/ act dJUMl^t oamplotolj in tha

aitrio aald* Tho raaarai af fro« »ulfurit tcid ii aoo^itUl tlaoo axaois vnifato

i«Urforo« «UQ Uu praaifitAU n af thorivi iadato (o«otiMi 19}*

it. Add fram a pipatto 6 *1 of (1 4 1) VQ) ooluuioA. A4d 1 dtap af *X lij ti afaii

poraxUa* **rm fodtly aiMl tha« add 10 ml of arntar. Oavar tU <aloa and CLgoai.

an tho otoam bath ro. A I * «^atoo nyttll tbo thcriiMi !  diaaolTad.

1$. Trtaofar «itk a Jot of vator to a 100  ! t>^Jt*r, polioUi Ua di«h theiwuchly.

Ad>ot tbo *»!  » ta 42  ! wiih wator. Cool to room toafor»taro. Add b/ pipotta

  «1 of 7 V» XI?1 aolatioA. TW tboritto it nov dota*»iAod oiinor (a) 

ajtpbalaMtrlBall/ aa tha ladoU ^OA lost taac I a* ftt>) it t4roaa«t (aaaaiaa ») 

ar <b) photojMtriaaily «dth p^HjMthjrltal naaaapfcaiyUroamia aaid (ooctlcA 21) ar 

(a) gr«Tia*trlc*nj at amido U aoro thaa 1 a« TV* io ladiaatad a/ tho alto or tho 

iadata praaipltaU (aoatlai a§).

Method A* MaphoOaaatriaall/ ao tha iadato

Ut tha ihariaji iadato proai|4.Uto Hand 1$ jaiaatot (f30 Aimtot for

.1 ff or loaa) and aonpara acaiaot a aorloa of atandarda aootaiaiat 

ar tb&rljam vith tho taao aa>vaAta af AltrU aaid ant iadato ia tha



12

at UM HP* tl<* *  U*  Mnnm **pU. 

If UM l»*At« pr«ci iut« i«li»Ai«» * thorluM «^M>«i prMMr tha* 0*3  « 

TbOg a*6 Iftta th*a 1 ^ T*£a* «A Ul^ao*. ii UJUn ift

100 al t^kt»r. UJ** U» v«JUnt »!Ui «Ur to 45 

urt  «* 5 V> *1 ^ M^iliaR 7 1/tf UC) tolaU^i nva   

rio «f «Wiuur4«. DM otittfi IP «^^« igr 

im rroa%  / 4

aci4f t

(1 * 1)

«d4 (7 1100) 

ttt Hydr«Rid« wUiicA, 

0*11

£ c£ aflHMAi^Ma acala^a*

10 A aHMttXHI aiM%a%^ am4 12 al 

 f (7 * 100) *ffft aolriaa4A in 4M Al  £ waSa^»

a, 7«-
fUUr, 10 ml

with alUraat* «MA*a cf hot



(1 + 1) BC1  oWi.n art hot (7 * 100; MCI atiuUttt tfcrvo portion* of oafth* 

Cat* ih« fUtrato la U* MM 100 «I t**kor tUt oo«ti1ao* 1*0 icxtato frotipi

23. ferapcrmU to dvyttOM or tfco bath, A44 about 8 ml of froah 6S

a**  taoorata u dr/Aoaa at*iji.

24. Tako wj> i« 4 *r«A* »f HC1 «*1 43 «1 ftf waUr. <id 2 4ftf» «T

vUft aannli Mtil UM Mt^fl r*« tma /cilow. Mc« 

HC1 (7  »  100} 

or

U di«* on ito iio«A baili until th*

 lott (10 U

15* FUt«r en « 10 

Of

Cote* TUUr of t ow of

tbi wtahiftt* ir< it cloma r^c»lT«r. *tk UAOO with v«t«r. 

27. Mak« tb» /Utrato ^ Mi 250  !. MU Uu >«i«oftt trauaUU 

pliotoavtor *t a wtTt Itagth of 425 *iUl*l«rtfu, or en a »;^ciropi>oto»t i or 4i 

460 ainiMlmM* {**  SKT^riMiita, T1J.) 0>4i1n U* a«t tbcrU o9«lT«ioni by 

roTorofico %o 4 ctAiiaora o«rro« (soo te|»*rl» nt§f fill*)

If th«ro U MCO thoft 0.5 M *K£* U i« botior to juko tho di In tic a 00 

tfc« ttiivU ir in il^ rma*oi of i^r*o Law, THo otai^ari twrro ataHiU b«

c. with

If tho tboria aaiilaa* MJHIH 1 mg,

prcclpitAto (aMtiOA JLf) to »to«A «Yoniiffct. ^U,fcor on a 7  * 

to. 42 flfcaUui 9*p*r§ but 4o  * wa*. Oioooiv* tU Io4ato ^roal^Ulv off tfc* 

mtor with fLltarttato waahoa of hot (I ^ 1) HG1 »oltttica aad Hot (7   IfiO) htt 

 olutioo^ tivoo porU.oi;» 01 oaofc. C«taa UM illtr to x* tbo aaao 100 ml 

tao iooUto prMipiUto, ifap«rau %!M oOttUaa to <if7M«**
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IT 

T» oaafe of four alatina* dl»h««  *  aa*a* SO a« of XrOf a* tfco pfcaajbata,

.3 «4 T*<>| aa th« aitrat* * * *£ ** Cattl* tat  jjs.varoa woro «vap«r*tod to 

ajai JO Al «rf V aoUtlaaj »a* addad to aaafc. Aftar rtifoaUoa ilM  *l«Uoa« w*r« 

to   ml *ttf Uwi 1C Bl  / IV ft4do

VXVA wU«r to >e flX ana «JLio»«d fco »tft»4 4k

for 4 tears* Th«/ v»r« thoo filter** «wi ^oiitrt wiite 4l Hi  cdutiaa* 7U

«ftd di«Ml?«4 b/ 

«»4 «iMtl/ loo

to at 

It to.» oM«iMd MTO i«idtatf and vOttei. TH* a«i|{l*4i  / ib

«ro .1316, U3U, .!»>, .JJJJ «. HM OAO««* or aJMit 

/omd to bo <mt !  nirooniaai

In ftttttUor «ori««, 0.5 f oodl«i ft.*«rl4*  %  *do«4 in udditlon to 

hi ;o ci rlxiAf VJM fl»o«ir«4iuto ioA» ofiv t 

of Uo

Tb o**fc af fo«r boakora »a» «4oad >g a« ZrOf aa tbo altf%taf 50 94 UC^ aa tba 

aMailao9 1 « ftjOj aa tbo ahlarirfo, aad 0,5  « tMH aa **  ttLiraia. 4 pfcot; »*U 

prooi it - v* «a4o jaaar^iat to tfca prp«od«r« aaUlnod in aaatiaa. 5« ATtar 

y tha ate^phat^ yraeiftlttto* voro u«ra*d aa4 troatad wiU aY 9 aa ijn

Tbo Th/4 «aa filtoroti atff with o« 4id of M a« or aotaajuut ahiorldo at 

aarriar* Th« fluorlda proai^ itata Wa di»»pj.f*d vita r^:?aA« auiraria *ci4, 

OMatly 100 a« a 

fiitorod off, tvml aiMi  n-.aiaad apoatrofrapUaaUy b/ J. C. laaMtt for

titaadM* aad iraa. Tba roanlta abtalnod with oiu> 1 MT troAt^nt voroi



IB

fto* ttCft *»«  fOfOj

1 O.O1 0.01 <Ufti

I 04XM 0.004 0.005

3 0.02 0.005 0.004

4 O.O* 0.01 0.005

Iffooi of maid

To ooch of olx btakor* »*  tddod 4 oolutiofe of tborlwi nitraU oojolvoloat 

tit .4 «f ThQj, 0.2 ml of HC1, 1 g of ommnnlimi ooflUto, *nd <tl«tni«d wmior to 

iko vclioM wo 43  

to aotl^X rot. DUaU (7   100) «* MCI VM ti^i «d<ao4 o>opu»« utttU tho 

voro >«t Aold to -*ihjl rod* follt>ood by o kiuwi oxoo«« or dil. Kl (7   100).

 ! al a Mtur«to4 ooluiiwi or j ulaith. Vi»1»otiO|»rionj1trtnmo ooid in 

thm moood tc ««oh to proolpiUto tho tHoriom. A/tor 4i«ooUom on tb«

both fcr 15 aLuitoof th« tboriom ^roolpiuio* voro filUrod on Oooofc omcitlo*
i 

*od oaihod 4 It  oo with 10 «1 portitNi* of 4«B niu» aeoi*to «t*h »cluti^. Tbo

pr«ii»lUtoo woro 4iooolvod of/ too lloooh oruoioloc with 30 ml o/ 43< laOl oftd

tho filtrmU aoHo to 250 ol. Tbo soluilens voro tboB rood in ti^i  looiropnc t oool or.

Tbo rootUaic ootoiMd or« liotod bolon.

1) Aut ooici to Mwthyl rod 21 
	HOI

2) 0.1 BIT*/*** 1....... 3*

3) 0.7  ! .....Do......... 54

4) 1.2 ml .....fto......... 55

5/ 3 ^*  ..*-»» .00* ..»**».. fl

o) 4  ! ...«  « *»t>.      «.* 90



*%:: 

Tht raavilla aaj»4ad afclaiftad ahov that U* aaidlt/ U Jflptrtant and Mat to

Ifea  pita* aoldlW Uk«a 1* that glvaii ty a talutU* aontAlnUf 1 g 

of Manatm ac«tat« tja4 1.2 «1 of (7 + 100) hjrdrothlerie *«1* la 4 

50 «I.

Mt «T MMMQlrmiiMi tf

, th« neuiA el

T«jri«d la U» W»t«. Using 2.$  ! of %lM artonle

UJr»d «M 52.5 vaiJNi 10 «1 or U>» ATMBI 

57.3.

of p-4la«^yl«Aifl0AjMia.«A7lAr«MU  aeid UMA la

!  «vid«nilj not iapcrlMil. tht

alnrt !  protekijr ^CAAM iiM pr«clflUl« was w<tah«d four iiaia 1* 

, M> that vaahlnjr van ore^aMj m t  oopiaV* for tte aor*

try i« *«»n «^ «xc«aa d^t rnxa ih« ft« lfliAt«. Four 

ara aoouf n far practical pwrpoaaa wn« 5 *I f* raa«*nt la «aad* 

TI. lutarraraataa or oyidlaiiv^ ajianta In tha \ h»toaairl« 4<t«raiiutioft a/ UMTio

?ajrla%« anouMa af Uiariom wara f'Tacli it* tad aa Uia ladaia aa In 

(aaaUon 19). Tha praci^diat^a ««ra filtarad 24 lMun» UUrf dlaadvad off 

flltar with 25 al of (1 * 1) HCl aad UM r>tJ>ar «Mha^ with waiar. TW aolutlana 

wara a¥afor&ta4 to diTAaaa^ t*kaa up aiih 4 or^a ojf Hd acd 42 A!  / «»JUr* 

HMI ptetaMtrla pitn^urt via than anliad far tha aatlaatloa aT thoriM. Tha 

raaulta obtained ara *i*an balaw.

takae phoiaaa^AUlj %
M M

0.15 0.135 90

.40 .37 9t

.73 .67 90

1*4 1.23 *



BCl

ox tiM I*OAL« vac ov4jpcr»t«a t^ dr/o«»at   ml ei 6*  ulioreup acid V4a 

irtrt»4 a^A th«  oltttion Ag^U,  Y^Gr*i«d to drjrr***. Th« r««i^««  *  t*kaa up *ii 

4 dr«M «f Md and A2 «1 of v*Ur and th» tKoriwi   ll«at«i fcttniiiric^lljr. T)M

0.15 0.155 

00 .195 

.*> .80

l.U



VI L

100

H 
o

co

60

50

30
300

Length myu.



VIII.

Oalo* th* rr»4*rfttr* main** in ntlitn 

lor &LfTftr*at ajwuzita or thoriu.^ «r 

with a Fi«h«r  JL«ctrophotOMi«r «aio4 A 4^5  Ulialeron /liter.

21 > UM  I««trophotoatMr

0.10

.30

.50

14.5

29.0

43.3

54.5

47.5

a plftt «f Ik* reauita.
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aaturatod <tloaU~li« ooiutioao of tho 

1) fea»*t ol r HaiH

alcohol to  ako a oalureitod 

/ilt«r«d mm th« aoXuticft 

a r*af«rit obti1na< in 

ir«aU4 with MB-« «Xc^oi to 

wai fiit«r«d aftd UtcUrt

woro aado i* ttda

acid «a« <ii«««tod with 

KXCOIB r«ac«it WAS
4

   1. 

(1)  » 

a iteiiid axttmtfld tc4.utit*. 

2.

of  *<: *» acid and Mimd^  < §!  to y  ainir aJLcohoIit tclutlcr.a Net. 1 

and 2 for pTocijt»itatic«« Th«  lottrophil oattor raociinfa o^talaod art

0*13 17

34

50

44 

0*4  §

21 

42 

5*

73

i! iraoal r Mid

.45

.40

Hotli  olutiMM folio* ftoor'a u» «  io 

tho aaat roadiroc for *.ho aano a«e%*At of

la mootitor a*p«ria«fct y 2 g ol

to an 1<p>X»oolo po»4or i/» an a* .to  tirtar. Throo 0.1 | portion* woro 

to each waro addod 1/0 i of »««Mlf*Bi acotato, 25  ! wator aod 25  !  * alc^aolj 

ro wanota iwtil  olun.ion* wor« o^uiJMNi* TM» «ado throo idontUil d>t 

too roiulto obtained *bm .4 «  H^| «ui dolorolntd >ult^ trie all/ 

ojr oaoh oolutioo aro



r**din«

»4 60 « 5 * ol f 1^
.4 60 5  § «f 12 

.4 60 5  ! * *3

ContM0t*r.t r*»ulte will ttttrtftrv b«  bi*JUi«d if A oc*pl«t«

it


