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The present netho ing
meotals involves ﬁaa preciplitation o ma W&a uaé &ww&e,
fallowed !as ﬁm apdiplitetion of the excess 1&&& snd the zﬁm with
in the fliltrate ayre conve :

of m# art of KCR #46 deela
otal metals is sttached to this

ECR #46

It was gbserved thet vihen KER #46 wes followed expl
the alkali metsl resldue almost W&Wg mﬂﬁmﬁ
agounts of lead, zine, irem, snd cogasionsl.
also obaerved that & sSspple supposudly

fron 035 a0 to 0,998 & mmmmmm
W a%ﬁ?maf gﬁm was rather large.

Wa@a ’&m emsen o:t‘ #&;&s

1) ®ide varistions have bsep obsorved when using KCR #46 to
determine alkall mebtals in zise yellow,

2) Positive ervors are introdueed because the alkali metal
residue contains varying amocunts of heavy nebals.

ufat.tva srvors are introduced beocsuse there is some
laas af etals due S0 sdsorpilion and sperative technique,
This mgaiﬁs.w error is a funttion of the sample welghd and slse &
!tmemm of the smount of slksli metal im the sanmple, For a

gran sample, of a normsl zine yellow, the negative error is
ma% 148 relstive snd drops to sbout L.5% for a 1 grem sample.
Por ssmples less thap 1 g, the negative error again seums to
wamm siightly,

4) ‘There is no simple way to correct for the negative error.

If the ssuple contains & normal amount of alkall metals, 1.5% of
the smount found can be added but sinee the proper suount to sdd
will vw W’s fgg%wgéns on the m«&m%h sechnigue of ﬂéew
aperato type © ering emul » ¢ Proper smoun

oHd should e determined ﬁ@nmﬁmxs. inother objection to
ah.ia mnethod of correction ls that percentage adserption is
not a linesr funeblion of the amount af alkali metsl prosent

although for small variations in percent alkall wmetal such ¢an be
assumed.

5) The positive error cen be reduced to a minismum by
following the provsdurs outlined in detril in another seotion of
this repert. See Appendix TI.

DUP050150710




Tstle 1 shows typical results when determinin al.kalﬂ.
metals followimg ECR #46. €

«37 ¢
l3&gg 1$w 35

6.99 6.87
3.82 3.99

# This sample actuelly contains omly tfaces of alkeli metals.

Prem the above table, it oam be seem that alw there
are some goad checks the variabion as & vhole is too great, the
results are dep % on the ssmple wamt, and fudging rm the
was of aw&e @, the results sre high vher the amount of

ali metals sent 43 small, mm«m that m:. be desorib
later will m&&%%&% these éanm&ms. o4

A gualitative analysis of the slkali metal mszm
shovwed the presente of small amounts of lesd, sinc,and iron. HNo
titative resulis were oblained on the ka %ala gremﬁ but
1t was obvious that the emoumt remsining vmw %ﬁt&?
aammgﬁm to determinstion.

The buffer system used in KCR #&ﬁ is acetic ecid,
acotate apd it was ¢bserved that during th s¢ of ithe ygeez.pin
tation of the sulfides, the pH changéd fron 3 3.6 to p8 3,

Zine suifide will prwipita%s m‘k f;s:kzv over this range
wat the best range 13 betwoen pi s XIf the gols
wuch above pH3, the zise sulfide gweiymate i1s gifficult %o
f4lter. 4 populer huffer system for precipitating zine sulfide is
formie scid, formate. This was trvied but was discarded when it
was abaet"m% that the formic acid reduced some of the chromste and
that the final alkall metal residue contained some trivalent
ohkroemiun,
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Bince it appeared that the heavy metals found their

way tﬁﬁgagw aikall petal ?gﬁm mmgﬁ of a?w:& to

m @ completely in terable form, & tlon was
D eubored on mors efficient precipitabion of the oulfide in
the mm aeid - acetate buffer system, Kolthoff & Moltsan(l)
%W that smell Wﬂ of wo hwgk: pwumw:: effect
on me m m&ﬁ addition
saall %’lgm IBPCHry wad m«é aa & means of more efficientl
reiovisg the m as the his m not effeetive mﬁ

é&éww the slksll metal residue,

m&m was
B
]
kall metel

MWﬁsWWW

L]

g, “anortua
Sim‘ W

mﬁ.& a{lu}u Mai mifa%aa

' m& ilter. ZThe evepsration of the

clear flltyste yielded slkeli metel sulfates that contaimed only
a trace of zinc.

& series of Ww&m% wore performed in which soluticns
gv taseivm chloride chronle acid § and zing

de,
e were uixed snd %h mmz. webels determined,
ezwaiemJ.s were used and »a&ka&i netal s&mms wre ama%ly

g - 3.772 g Hall mada sccurately to a
yolune of 100 ml with distilled water.
(5 mL 0.k g Bag0).
4) P gride -~ 3.166 g KC1 nade accurately to a

S volume of 100 ml with distilled watew.
(5 mL 0.1 g E30).
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Amounts of these sclutians m taken to simuliate
& gine yellow of composition % Zn0, and 108 K20,
?hia vas c«aa&&«reﬁ elase eaeagh te the actual composition
of & zinc ow for the purpese intended. Ths asthods
used were siuan.y that of #F46 with modifications
wieh will be enumerabed m.w

the wﬁ 1 &r ethod % gh ﬁ&a gz@&igitat&@n af
bration, the solution
is W%W% & voluge of a’aw% 100 wl and
then reesaturated with HpS. The rest of the
procedure is the same asz the regular methed.

el ~ %S.a w@;fﬁ.@aﬁ&m takes

3keil matel lea ieatlon takes
hot waver, and thes H1tere. hue tirieers 15
: mwa%a% to dryness and genitly igeited.

3} 4] 31 leach 4 Hof - This is the same
& ing, the selution is
m*mf%e& ws.ﬁx aaa %atwe £iltering.

rs&n&&r mma w@ tm expess lead and m zine
are taken out with S~hydroxyquincline, (30 ml of
5% slesholic selution), ?hia lattey preeipi-
ka‘éian tms earried out in two modificetions,

’ aliah‘k asetlie acld solution and in
s&.&g&z m&a&m hydroxide solution. .

These ahpve mﬁ&&wﬁ&ws wore ¥t tisssused fﬁ”eé%»
binetion; that f. results on the double sulfide moethed were

awai.m with aaé without an alkell metsl lesch.  Tihle 2
consoliidstes the dita,
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From the data of Table 2 the follewing observations
can be madet-

1) For nowmal zine yellows, using a 2 gram sample, end KCR #46,

the negative error is grester than the positive error, i.e.,

the vesults are low. (Bee serles 2,3,4 & 5).
2) For a 1 gran sle, the reverse is true, ovarall

error is abeut 6.4% high with a large varistion (compare ser-

ies 10 & i} with theoretiesl).
3) 4 double sulfide precipitation offers no sdvantage o

34 ver
the regular KCOR #46 %wmparo series 2,3,5,% 63 ala:s 10 & 11).,

§%§§ﬁ alkali mﬁia&ﬂ%:;ﬁh *iﬁ ' %gagnra effnafxv:tig i
- he alkall metel resids # on alkali metal leach +
g ﬁgt%&m series 10 & 1l).

5) The blank amounts to aboud 0.001] § Ho¥® for & 2 g sample
snd the standard potassium ehloride solutlion gives the
theorstical resul the absenge of other ions with
accuracy of sbout % yelative. (Hee series 1, 7, 8, 9

6) If we assume that an alkali metsl leach will remove all
lwavy metals from the alkeli mebsl residue (nmot strictly
true), the negative errer for a 2 gram sample will be the
average of the alkali mebtal leach determinations of series
3, 4y 5, 6, subbtracted from Bheir theoretical values. This
amounts to -0.0297g or 14.8% relative., Aetually the alkall
metal residue still contains some alkali metals so 14.8% is
& minimup figure, the true Iigure being even higher.

7} If we assume that an alkali metal leach + H3yB will remove

all heavy metals, and this by qualitative emalysis does get
very nearly sll of the heavy metals, the negative ervoy for
&« 1L gram sample may be obtained from egerles 10, This
amounts €0 - 1l.5% relative. This is the best figare that
has been obtalnped.

8) For a 0,6 g sample, the negative error is asbeut 3% relative.

This figure was obtained from series 13, Series 12 was not
used becsuse the results sre stmormel and serve to indicate
how ECR #46 can at times faill and give results that are

far teo high.

9) droxyquinoline in seetic acid solution does not
work (see series l4).

10) 8@-Bydroxyquinoline in NH,OH solution works better but
not as efficiently as HoE in removing heavy metals (compare
series 13 & 18).,

11) The negative error mazy be slightly bhigher when using

S-hydrozyquinoline (see series 16).
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%} the nse of 5 mssll amount of gelatin to cosgulate the
suifldes showuld be further %aggatlgﬁ ted. M
Ww ?% ) have am gﬁm&a te fleteulate sulfide =
taten, Liainary ah%ﬁws mﬁ‘&m ‘Bk&% e
mmy w&a&ﬁ mt az.w :.a &aweanuinm

;‘kﬁmx# m&wm that Kgﬁ s,a mﬂm to
03 sedifications or where spesd is
&e ai' mmwy, ssme organie precipi-

3} Gonsider ’@he determinetion of potassium end sodium uzwaeez.y
ang in the presence of the zinc sad chromius., Potassium as
the perchlorete snd sofium &5 the zinc or mugnesium uranyl
soetate sall should be considered, wemm the ursnyl
acetate reagents for sodium & large bibliogr w%%h
comments has been compiled by ?‘.Tg Gom.im, &’ra {

4) The use of & redicactive wethod depending on the radio-
activity of » ﬁtasﬂm isotope may prove uselful for
detoreining sium in special cases. (4).

(1) Eoltheff & Molteau. a,mm. Chem. 48, 779 (1936)

(2} Caldwell & Moyer, &.4. Ge8e 51, 2372 (1935)

{3) Theren T. Collins, Jr. mwmatmn of Sedivm with i
Uranyl Acotate Rssgent®. Document #1798, American
Document Imstitute, Washingtom, D.C,

{4) Baraes & Salby. Ind. Bng. Chem, Anal Bd. 15, 4 (1%33

s o

e

The experimental record 18 to be found ing-

B.B. 1050-64
8.8, 1050-¢
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1 gm @i‘ %m Tollew in 10 ee, of (M;l) aeetie
iy M & untdl solution, DRilute to
m m to bodling. Add 20 cg. of 10 _
mm mdﬁwsh well with hot H.9

doren ﬁm mmmwm a:r aze
the Sn), Boi) % expel «  Add 3 wm
susll volume. Trausfes & welghad giliecs
dryness on a hob plate. Heat to compléte drynsss w & Dunsen
turner. Add selid (NN;)g802. Heat till volatilized, mw&

4 times. Coul, Weighs i & few orystals of (Rily) » g
agein heat till volatilised. Cool, weigh, and repest t ) cmst:mt

welght, A
- * S tRaanog end Kastn) "

*Kg@%x 541 = K20
Report as % 20 . _

éﬂ. m%u
wmwwta%

DUP0O50150718
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B bttt et netid (108 salutten)

A

‘ L Mwah%@sww in 10 Wi of 13l
aestls avld snd add 25 ul water. BHes wntil dis ved, Dilute
to £ 250 wl mm&mmmm,. 434 20 =l of 184 lesé scetate

pnd ailow the esipitate to séttle, Filter and wosh the '

WW% tﬂ%ﬁ ﬂi Wt wnbed, W&% e "‘

for %t 40 wmin. 464 10 ¢o. of o G085

stir vigorously., Filier and wssh m

seldified wﬁzh a few dreps of 11l auu‘ms wiﬁ*

21l suls mmmawmmmwuwawmwxwm
Transfer $0 2 silice dish end ate b drynoss, - Centld
untilvoletile wlis ave driven Leach the reaidue wi

disty aci wa%w ﬁmsfwin the mﬁﬂ cantents to & mm
peaker fo with nfs fw amt”g min, Add 10 aa of

o023 %ﬁam apd miiy v ter snd wask a8 befowe
catehing the filtrste in @ ma& gilies d&a&. Add sbout Z ce. of
343 uzﬁﬁm mmg;ﬂ and Wwe to drypesus apd agm

B Wee JUFARE w ProDess } el m%

of samenivm carbosate, Cool im o Mwua%r and mi%

100 . % totel alkali
sulfatesn

£ totel alkall sulfates X 0.541 = ¥ alkeli metals
expressed as K0
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