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fro. th* UMB ”r 
ikon* la moh « solution

• ■ to »o 31 <Uaaoolat.d nwpmiad which leal.-
• o o and (IM1,) w the latter ion bwiaa Tory wall* >w__« -
a solution or pur. tOU 1. ault. aeld <«M ahSut
bl. to tltrat. to . ph.nolphthal.ln .nd pol^vi th .JLlLS 
tlo -"Intloa «d obfia a fl^ur. which rwpr..cat.

Mtrle .old iioc la a^ a ..lutloa pr.^ct. qQiW a probl —

By prcolpltatinc and raaa>wla< uranlua fro. colutiaa
S *ba r..ldu*l fro. .cld a«y
. dlrcotly by MaQI or .tandard oauatlo u.iar .ithZr
?h^h« .°r S"*^*^!**® indicator., with an ,rror of Jjl.
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xjmtanucnc

uranium la the free add in tbs ad^>le.

KxpgRiMTtarrAL

A 20< by
Hallinckrodt recent grade UBB uno doubly rec rye tai lined 

from diatilled water la u effort to obtain add. free naw 
wal«h« Mlutloa of thia waa Made up and uaod for all the preliminary 
wortr. 1 al. samplea of thio eolutiou mere pipetted into ?5 al. vol- 
umatrlo flaaka and diluted to about IO al. with aatnrated DIO, eo- 
lutlom which had been ecu t rail aed to methyl red with B/10 BaOB? To

T <5 la xo° ■* maturated DK). eolation.; ware
3®41*4 *• **eh flank and the volume made to the amfk with aa turn tod

20 M1- placed la2 •’al. Ina toroid taboo and oentrifugod for 10 damtoe at 3000-3500 
r.p.m. la a Bo. 2 International oeatrifbgm. 15 ml. of the eloar euper*

*» *b» propoood method, the omnium io precipitated from 
U10 wlutlon an an Ineolubl. precipitate, and th* "PO loft al a 
neutral aalt (eg. BBQ.). The emoeoa al trie add which rwpreoemta 
the free add in the topple any them be titrated directly aalnc an 
ordinary indicator. Sinoe potaaelum ferrocyanide io need aa a wen- 
tative precipitant in the dateminatl on of uranium, thio vae choeeo 
•• • likely precipitating reagent.

......

.a. a...rib^ .. ca-s&7. Th. r>.«n»»>rto U... •
fcciuMn pB meter to indicate the amd-point of the titration of the 
n*2 J*!* •tandard eons tie. Th» •break0 whlah oeoura at about 

pr 2.0 o J.2 ouppooodly repmaeato the etoohlumotrle point of the 
free add. Whoa titrated ia thio manner, a 1 al. aamplo of UBM in 
about JO el. of water glvee a <1 pH of about 0.15 for abont 0 2? nl. 
•r ■/} MaOB. and a total titration of about 3-h ml.

Xu the aocoad method, the uranium la predpi toted ea the 
poroddo and the total add remaining ia titrated. The umnitmi ia 
thee detaminod and the nitric add eq deal eat oal onia ted Th. dif
ference between the total acid and the nitric add equivalent of the
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TkKUE I

Per cent Per oeat

added r<

o. 3©

• al lovlnc 3/5 *f total acid added tn aliquot taken.

INI

\

Mae i ‘ 
coaparod wltte ' 
1b« the Sounoan pK eater 
od la 0.2 al. f * _ __ ___ ~____ ______ _____ _
th> eaact titration to known only to the aearwot 0 2 al.

0.0000
0.0926
O.IS52

1O.« 
3-6 
1.1 o.s 
0.9

Mil11— 
o«a&e. 
■a ON 
used

0.005 
0.010 
0.007 
0.00 J 
0.003
0.00*

0.005
0.103
0.192

Mllll- Per eeat
•qulr. dlff»r«tc*
difference

*

1**4’ *!••*«. diluted with enter and titrat-

ixrn “kr£=L
o th* po.aaalua ferrocyanide likewise had no effect «ax*e the end-point.

a. — table, the al trie add has been calculated
te per oeat te emulate a pleat couple of 1 al. of the 20% UMH eolattoa.

Pj*®* *T" *•«* analytod by thia Method and the result■ iNe^raaalto obtained free the elect meet ria Method uo- 
* . la thio latter Method, the couple is titrel

ine reaeata to the point of «reateet Inflection. Thue

If any not be know bat to the aoareet O.U al. If t«o ouoMoelvw laere- 
aoato <iw eqaally Croat inflection. An meertain.y of O P el la 2.5 
al. titration (otiulralsat to about NNO, la a 1 al. eaaple) dree 
aa uncertainty of about 1O$. while on a O?« al. tttmtloa (equivalent 
to about 1> BNO^) the uncertainty la nearly bojl

ncornr or xxrac acxp ammp to wna eojt mra soioticns

Effective 
ni 111- 
equlv. 
H*O added* 8m
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TOXJt IX

AC1D ** Q«»aiwo st 
— <«y.q Fl tat; OB TiTK4TXt<

PBOFOSXD PLATT KBTHOD

Solution

x^cOfe.j^o.

X<ulB—ut

PHOGSOUHS

P

• Um ph—nlphthal* 1m If sample* coatala fomlo add.

3 ~o

AAA about 15 al. of 1 
4a eolutloa (•** note) to

•o lull on and J.O al of potaool— forro- 
J al volunetrie flask. Add 1.0 al. a—, 

and shake wtco—ly for on* or two Mi ante*. Maks to »«leu with DKJ

Saturated solution of DK)^. 35 (go. KSOL. «5 al. —tar. 
Soutral it*-7 with ■/10 Sa OH 
to aothyl red. •

5 »*1‘ node to 10O al. with oat ar* tod
uoj oolattoa.

Methyl Hod Indicator 1 «pi. f Utor
■aOH H/10 . h.O <p»./ liter. Standardise.

So. 1 or So. 2 International a— trlfu<s
20 al. luatoroid tubes
10 al. burette
25 al. rolunetrlc flasks
15 al. pipette '
Small beak*ra or flask*.
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■OTB.

CORBBCTI QB FOB FOMHC ACID

J drops Of 
U and titrate 

Total tie* required about 20

The opacified vtlMM of ferrocyanide la ouffleleat to oossplotnly 
predpitate the uraaioa fra* 1.0 ml. of 2OJJ UWH eolation. Boe
er or. ahould a mtv concentrated eolation be under ewei nation t>* 
•n*ple elee should bo dacrsased rat bar than uoin< tort reccent Inao- 
■nch *o th* UBB oomoea tratioa appsare critical.

Since the USB eolation any bar* ferule acid la It (ferula acid 
lo need b'th to reduce and to ccnewno encoso al trio aoid). the of foot of 
forado aoid on the aethod was 1 even tl pa tod.

eolation. Contrlfhee about 20 al. la 20 nl. tubes at 30OO-35OO r.pju 
for IO ala Thio lo to settle noct of th* rod precipitate and allow a 
eop s mat a* t clear e*ou«h bo 0*0 th* end point (d clinical ceatrifuc* 
nay ho need If a lancer tine of ceutrl fhcatloa io used.) Fl pot to 15 0 
al. of th* oupamatant (bolac careful not to disturb precipitate) into 
a oaall banker. dilute with about 50 al. of water, add 2 or f 
nothyl red Indi eat or (phenolphthalein whoa foraie lo present 
to the ecler nhsnps which lo quite eharp, 
win.

The question arceo an to whether any fordo acid would bo loft 
after mootis« with free dtrlo aoid la otonhlonotrie anouate la the pree- 
encs of USB It woe questioned whether duo to the <r»at dloeodallon of 
t™ eolations. free ferule acid oould react with th* aitrlo famed fro* 
dieeoniatloa. Several empire wore prepared free odd free «B solution 
and warytn< snocats of fordo add added These worn then refluxed for two 
hours and allowed to stead over th* ws stand (about 50 hours), hi th* end 
of this tie* substantially all of th* fordo add wee recovered by ostelyele. 
On the bado of this iafbmatlea. It lo aesun*d that sssell anouate of fordo 
add nay bo precoat after rwnotton. 00 each tenplea ae here had fordo add 
aided to than ahould be *0 tooted

la a pre 11*1nary work, it was found that focal i acid oould not b* 
oorreotly titrated (asdcht be Inferred) te * nothyl red oad-potat. but ni
tric add oould bo titrated to a phenolphthalein end point that wee not 
neaeurably different froa that of eethyl rad. Other eaperleents showed that 
the pre cease of poteodu* ferrocyanide and of saturated eolation of potaa- 
alun d brat* did not effect th* true end waist of the two adds te phenolph
thalein Then dntureo of fsnde add and nitric add wore added to pur* 
mm eolations and the dnture run for total aoid ae 1* th* above procedure

if ter th* above sstid was worked out. a* attempt to obtain aa 
oetination of the add fro* the pB of th* supernatant solution was md*. 
This was not suooeeafhl due to th* influence of suss* precipltatia* re- 
acsat «s th* pB of th* eolation. Chart 1 shows th* dnpeadanc* of the pB 
■pen th* concentration of ferrocyanide eolation.



-7

U.lnc the above Method the following reeulto war* obtained.

tabu in
HX^aTKHT Qjr FORMIC ACID JUJCFJ To UTO SOUfflOKS

75 70

CAldXTXATlCVt

I

0.013* 
0725 
0359

0.001?

T*o Maxima dawiatiou la c:._______,
■*dM be expected to yield roeulte of this order

-0CA2
-OOO*
.0005

e bold 
1 «■

Fa<u-.C
o.bift

.oejo
.0*5

OhO8

tMo eerteo la about 1O< and thio aaalyeie
■” “1  —*—■ or better

Total cold (•• 1.J7 (0 Honor) - <

«• - a - ---------22 ’ **• tMat tr foraloIt will bo determined aa al trie, Owe that dotonlaatioe la
f* *"*.—*» aubetaatlally 10O* recovery• • p TW SO A —*•••._ - -

sSpgfflftKBK

.rT’rr^- JLSf.™:.“E2
f*F.T5 ***** O-lJf feralo acid, ao it ia deeaed t>*t thio can be nt<-
leotod far prodaotioa amylaa. r 

o»oae or oodit« SJrb'oIJZ Zd’Ud'T’iiaaliJd i«o:rTr*.t^iid’‘poi2Joiii*ht 

pernaadaaata. M to bcllle< «nd allow to .toad aboot n<< «!««.... Bwr_ 
trallae esaaeo earboaato with 6 ■_ aulfhric a aid and add 1G al. •zeooa. Ti
trate with B/10 oxalic acid wit. 11 all peraancMiate color and all nanxaaeeo 
oxldae hare dleappoei^d Beet to about 90° C. aad titrate ozeoae oxalic acid 
with pemaacaaate. The color chance ia Traci a cracAlab yellow to a golden 
/•Alow aad ia fairly aharp. A blank oolatioa or UMH for color eceparieoa la 
halpmi la daSoralalnc the aad pelat.
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