) CC: DR! R. Ao KEHOE
COFY

August 8, 1944

Mr. J. L. Stecher ‘
E. I. du Pont de Nemours snd Co.
Wilmington, Delaware 4

Dear Mr. Stecher:

I am atfaching hereto for your informetion copises of two
letters of corments on Chsmbers Works Expsrimentel Reports. ,
The first of these, dated July 18, contains the comments of :
¥r. Gambrill of our Chemical Research Laboratory at Dstreit .
on "Experimental Report No. TEL 44-8, Chambers Works Method ’ i
for lLead Anslyses by Dithizone”. - The second set of comments
cpmes from Dr. Kehoe and is concernsd with Report No. TEL
44-10, "Detection of Small Amounts of Lead in Air Spectro-
graphically.® ‘ :

© If you have any comments to mske on these comments, T
should be very glad to have them.

i
%

Yours very truly

J. He Schzefer

i
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July 18, 1944

MEMORANDUM TO:
Dr. Calingeert

SUBJECT: Chembers Works Method for Lead Analyses by Dithizone.
Experimental Report Noe TEL 44=8 - June 12, 1944

The method described is besed on the method developed at the Ketiering Laboratory
of ppplied Physiology for the determination of leed in biologlcal semples. In
this method (of. Ind. & Enge Chem. Ansle Ed 9. 493 - 1987) the solutlion of the Pb
containing smmonium citrate and KCN is mdjusted to pH 7.6. The Fb, end sny BL

which mey be present, is then extracted with dithirzone-CHClz solution. Iron and
other metals which mey be present are not extracted, f

The CHClz solution of the Pb and Bi is then extracted with dilute acid and-the acid
solution of Pb end Bi is adjusted to pH 2. Bl is then removed by dithizone~CHCl3
extraction, and ‘the aqueous phase after Bi removal is resdjusted to pH 7.6 and agein
the Pb is removed by dithizone extraction. Agein the Pb is removed from the CHCl3
by extraction with & standardized smount of dilute acid. To this acid solution is
edded a stendarfiized emount of NH40E-KCN solution %o obtain a pH of 9.5. The Pb is
then extrested by dithizone for color messurement, using stendardized emount of pure
dithizane in ‘CHClge ' The emounts of dithigone used depend on the mmownt of Pb present
in the sa.mple. ‘ ' '

In the Chembers Worke Method, the-preliminery extractions, as mentioned sbove, to obe
tein the Pb free of interfering metels are not mede. Rather the solution conteining
the Pb is edjusted to pE 2, then NH40H-KCN solution edded to bring the solution to
pH 7.8 end the color density of the Pbwdithizone complex obtained directly on theex-
traction from this solution.

Ascording to Sendell (1), Hopkins end Williems (2), and Wichmaan (3) only approximately
80% of the Pb is extracted at pH 7.8, unless a large exceszs of dithizone is employed.

- Generally when extracting Pb at pH 7.5, & ml. incrsments of the dithigone solution are
uged and drained each time from the equeous phase until a green dithizons solution is
obteined. Such en extraction procedure thus permits an estimate of the amount of Pb
present, and the selection of the proper standard (see below) for the finel color
meesurement of the Fb. complex.

I1f-Fe 1s present which sccording to the method is indiceted by & brown color in the
dried salts obtasined by evaporating the I-KI solution used for ebsorbing the TEL, then
a Special extraction to remove Fe is suggested. This specisl extraction is actually
the first extrection generally used by most workers to obtein the lead free from other
interfering metals.
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iven in the Chambers Works Method for edjusting the solution to pH 2.
mede regerding Bi, and if Bl is not to be considered then there is
eggon to edjust to pH 2 in the {first place. Further, if Bl were present
rémoved, the solution should be adjusted to pH 2,8~3.0, for as reported
ell es in LTD 42-19, the extraction of Bi et pH 2 does not give 100%
the Bi (ofs ulso references 1 and 2),. ‘

ment of the method, standard Pb solutions were used containing from 0-40
Pb, of them only 6 were reported for 0+12 miorograms of Fb and & for from
ms of Pb. The analysis of 8 spot memples (2.1 cu. ft.)showever show 7 to
hen 3 morogrems of Fb and orily one to oontein sbove that or 7 miorograms
iz reeson end for ascurazcy stsnderd curves should be prepared for Pb
' $0110, 0. to '25. etc. microgrems of Pbe. Attempting to estimate the Fb
ampie containing 0-10 micrograms’ of Pb from & 0-40 miorogram Fb ocurve
‘readings to be made in the most. inaccurate portion of the curve, -

Although the Chembers Works uethod mey be satisfectory, it does not seem 'bhat the best
Erocedure hes been used particularly for low Fb concentrations wherein en aecuraey of

Z0¢1 %o 0.2 micrograms of Pb is dosired for semples conteining es 1ittle as 1 to 2
miorogramxs of Pbe

Note is also made that all glass\mre used in the mani.pula’cions shell be mede lesd free
by treatment with concentrated HNOZe Pb(M03)2 is insoluble- in concentrated HNOg end
for this reeson voluminous weshings with water mist be mede to completely remove smy
Pb contamination from the glesswere. Dilute HNOg aolutiens are preferred for deleading
glassware for dithigzone Pb determinations.

The description of the Ket‘bering Laoeratory Hethod attashed to the Chambers Works
Yethod 18 in error in the paragraph on Preparation -of-the Samples -Tho addltion of the
NH,OH=KCN solution hes been omitted, Therefore, according to the description glven,
only BL would be extracted, Bo Pb s.ould be removed,

(1) Colorimetrie D@termination of Traaas of Metals. E. B, Sa:ndéll, Intersoi.enoe
Publishers, Inc.. New York, 1944,

(2) Organioc Reagents for Metals, 4th Edition, Researeh Staff Hopkins and William,
Hopkins end Williams, Ltd., London, 1943,

(8) -.Isolation and Detenm.nation of Traces of Metals, He Je Wichmann, Ind, and Eng.
\Chem. Anal. Ede 11; 66, 19390 ‘
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