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“ ~=ABSTRACT

A microgravimetrio prm edure for the determination of gallium in

gallium=plutoniumalloys is presented. The gallium is

axtrac%ion of chlorogallie acid with isopropyl ethero

from tineether by shaking with vater and is
●

&=hydroxyquinolate9Ga(0 H ON) o
96 3

separated from plutonium by

The galliam is r~extraoted

gravine’triaallyas the
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The use of &hydrwyquinoline as a reagent for the determination of

Q
ge.iliumwas first suggested by Moser and Bruokl o The prcmedure was improved

2)
and applied to iridiumas well as gallium by (?eihann and Wrigge o Gallium

3)
has also been determined electrolytically ~ potentiometricallyby titration

4) 5)
with i’errooyanide ~,and as the oxide after pr=ipi~ation **h ta~~ o A

6)
oolcrimetrio method has been demribed ~ and the use of mxpferron has been

~dvocated?) ~

In the present case. a method %hich would permit the determination of

I.mg quantities of gallium with an aocuracy of 5 peroent or better was required.

The gravimetrio 8==hydroxyquinolineprocedures while it had not been applied to

2)
amounts of gallium below ~ xrig~ %as seleoted for study sinoe it seemed likely

that this prooedure could be made to meet the requirements.>A.uextremely good

faotor is involved (0.?.589)and the prooipitate is of constant composition and .

mm be weighed direotly as Ga[C#60N)30 The use of the 2-bromo-&hydroxyquinoline

8)
has beex advocated . Results obtained with this reagent were not satisfactory.

High recoveries were obtained because of the relative insoluhili~ of the reagentB.

Zn add3.tion0rigorous conditions for the quantitative precipitation are required

whioh make the prooedure difficu2* for routine worko

1)
2)

3)
4)
51
($
7)
8)
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Reagents Required

1. Isopropyl ethers shako with alkaline permanganate and redistill.
.

20 h!ercury~Oopo

3. Hydrochloric acid, 12 N, sliandardized.

k. Sodium aoetate eolution, 20 per cent.

5. Alaoholio 0-hydroxyquinoline* 5 per oent.

6. Ammonium hydroxide, oono.

?c, Fhenolphthe.leinir~dicator.

Disouss.ion

In order that quan+ikative results may be obtained in the exta’aotion

prooedure~ the acidity must be carefully adju6ted ‘to7Q3 1?. Ak this normality

the distribution ratio of gallium between isopropyl ether and water is c.ta

~ximm9) ~ On either side of this valueO the distribution ratio falls off

abruptly. In order te obtain this normality the following factors muti be

taken 3.nto consideration.

The

the

10 Hydrogen ion used in the solution of the mete.1.

2PU+6FJ++2PU*-E5112

equivalent weight of Pu is therefore 23#3 = 79..7s IfW is them-eight of

sample in mg and N is the normality of’Wa HC2Q the volume in d! of acid

neoessary to dissolve the metal is W/(~907’)(N)O

2. The volume of N-normal HC1 neoessary to make 1 ml of 7.3 N HC1 is

703/il ml,

The total acid nece~sary$ theroi’ore$te dissolve tho metal sample and

produoe 1 ml of 7.3 N IIC3is
99* ● ●:0 9**●*
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and the waker required for 1 ml of solution

,,=(hoo ova) mlv

A number of approximations have been made in these calculations.

For example, the volume ohange on dissolving the metal is negleotedO Va and

VT,are assumed to be additive~ and the sample weight ia not oorrsc%ed for the

gallhm ccntent. However, the results of many determinations have indicated

that these oorreotiom oan be negleo’hd.

TheImost oommon interfering element found in tho alloy is iron. ThisO

if present in *he solution in the oxidized state. will be a%raoted as ferrio

ohlorlde. Ferrous ohloride~ however, is not extracted by ieopropyl etherm On

this basis9 iron is prevented from interfering in the determination by shaking

the ~oh.rtionvigorously with elemental mercury before and during the ether

extractionc

FQ- + ag” + Fe
++

+ + Hg2

Table Z gives some typical recoveries of gallium by the proposed

method. An indication of the prooision to be expected is given in Table 110

The data oontained in Table 11 were obtained from aotual runs on unknowns and

indioate the preoision obtained under reg~lar operating oonditions~

Frool?ldu?e

1. I&ctradtionand re-ox%raotion.

Extreme care should be used in handling end dissolving plutonium samples.

See 14Q16 far precautions and hazards involved.
●9* ● 9*O9** ●m

Caloultitefor a ~netill~ti+l,<ao&a4a,~.~~9.pproximtel~,1 mg of galliumJ
●* 9*O :00 ●:- :00 ● *
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acid required to dissolve the metal and to produoo~ upon the

calculated volume of waters 1.00 ml of solution ~0~ I? in IUX.

Pipet the calculated volume

sample. Add the calculated

wil~ start immediately upon

of water into the shaking tube and drop in the mstal

volume of aoid slowly from a l-ml buret. The reaotion

the addi’+ionof

tube inclined to prevent tho possibility of

metal turnings or filings are used9 immerse

bath while adding the acid to slow down the

When the sample has dissolved and

the first drop of aoid~ Keep tho

spray emerging from the tube~ If

the shaking tube in an ioe=water

vigorou8 remtion tha% will result~

the solution is clemo add ~drops of

meroury to reduoe the iron present and s%opper the tube with a well greased

(silicone stopcook grease) groumi glass stopper. Shake for five minutes=

Remove the tube from the shaking machine and add 1 ml of isopropyl

ether$ being careful to wash down the stopper with the first portion added~

greme the stopper if necessary and shake for twenty minutes,

Reo

After shalcingOallow the Pu-Hg layer to separate from the etheg”and

swirl the tube gently so that a sharp separation takes placeo Transfer the

ether layer to a second shaking tube by means of the transfer pipet~ Wash the

pipet by drawing up an equal volume of other and add the ether .washingsto the

scmond tubeo The same pipe% shouldbe used for any given sample through all

the subsequent operations

Add 1 ml of isopropyl ether to the first tube$ stopper (greasing stopperO

if necessary). and shako for another twenty-minute interval. Transfer tho ether

layer to the souond tube. add a small quantity of e“therto the first tube.

invert several times to wash the sides of the tube and transfer this ether layer

to the seoond tubeo

● O ● 00 ● 00. O ●

● ** .OO ● ● ● ●9.
● 9b*e ● *9 ●

● **** ● OO
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usingthe same pipet9 add ~ ml of water to the second tube. Add a

glass beadO stopper with a well-greased stopper9 and shake for ten minuteso

Transfer the lower aqueous layer by means of the pipet to a 30==.mlbeaker

containing ~ ml of 20 percent sodium aoetate, 1 drop of’concentrated ammonium

hydroxide and 1 drop of phenolphthalein indioator. While the pipst is passing

permitted to enter~ Fill the pipet with water and add tha washings to the bealcew~,

Repeat the re.extraction procedure with another ~ d. of ~=ter~

After transferring the second ~ ml of water to the be%ker, add a small

quantity of mater to tho first shaking tubes stopper. and invert sweral times

to wash the sides of the tube. Add these washings to the beaker as before. The

total volume of solution in tho beaker should

20 Precipitation

Cover *he beaker with a watch glass

vutil most of the pink color of the indioatcm

now be between 15 and 20 m10

and heat below the boiling petit

has disappeared Wash down the

OOVOX’glassand add. dropvAse9 15 drops of the alooholic !khydrcsxyquinoline

(5??@r~@.@ ~iting beti~esadrops for the yellowprecipitateto forxm PIWmS

on the steam bath and digest for one hours

3. TransferringP Washing and Drying of the Preoipitake~

Transfer the precipitate to a tared 10==mlplatinum Wnroe cruoible

using hot water to wash out the precipitate. Transfer as muoh as possible by

mashing before using a pdioemano Extreme oare must be taken in the transfer

since the prmipitate is difficult to handle because of its tendenoy to crawl and

beoome finely dispersed. ‘Wash~@:W?WfL$ttate”S!~.”~k@crucible ~ times with
● *’* ● e*:

hot waterO Inspect the beakeiiti~i~&:%~”&i;~ifi~”~;~ssto oee that all tha
~ ~:~--~:.;+y.fl.a~.

~= ;~~fi~~$slr[m
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precsipiixitehas been transferred.

Dry in an .dectric oven at U?O°C for one houro Cool and weigh as

00138850

TABLE 1.

RECOVERIES OF GALLIUM BY TEE PROPOSED l@THOD

10380

104$?0

Ga found
mg

0.908

00830

00802

00798

(?0836

lG377

33392

3.491

30490

30 ~o~

3.492

Averaga

—-- ..-— —
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TABLE II

DUPLICATE RESULTS OBTAINED FROM ACTUAL ANALYSES INDICATING THE

PRECISION OF TEE METHOD

sample No 0

7140

7144

7155

7159

7X77

7131

7267A

7267’8

7276

~2$J8

7273

7154%3

7140

Gallium

perceut

3008
2004

3009
1308

0091
0091

0.95
0093

0097
o&g

0.78

0081

Deviation of Duplioatea

pertent

3085

6073

2.97

0.93

oo9~

1.83

0

0

2.15

2006

3085

14012 -
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TABLE 11 (continued)

Gallium

1003
1007

Deviation of Dup120atea

3088

3.81

Averageo.0. 00.0 2.88

● ☛ .90 ● 00 ● ● e.
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