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FOs1.R D, SMELL, INC.
29\t ki Ctveet, New Yark L, N, Y,

(CIONSULTING CHEMISTS
ENGINEERS

METHODS FOR_DETERMINING

TAR AND NICOTINE CONTENT OF CIGARETTE SMOKE

The following are excerpts from our report to Reader's Digest,

Theigarcites were concitioned at T79F, (259¢) and 50 per cent relative
humidity, The average weight of the cigarettes was determined and only
those cigarettes wer~ selected for test which were fully packed and did
not deviate from the average weivht by more than 20 rmilligrame. A mark
was made cn each cigarette to be smoked 23 millimetera from the mouth -
piece end of the ciyarettes and the cigarettes were smoked to this butt

length,

Five cigarettes were amoked for each single determination. [Determina-
tions for tars were carricd out in triplicate, Determinations for nicotine

were carried out in duplicate,

Smeokips
Cigarette sinoking was carried out in 2 manner aimilar to that described
by Bradford, Harlan and Hanmer 1 {uduwtrial and bngineering Chemistry,
vol, 28 (1936) page H36-839 under thr title "Nature of Cigarette Smoke,
Iechnic of Experitnental Smoking”, ‘'hisa e the same method employed
by W. Woln.an and described in A Study nf cagarettes, Cigarette Smoke
and Filters', Jourrnal of the A:merican A.edical Amngociation, July 4, 1953,

Payges 917 - 920,

Simokiny of the cigsretten was performed with a "Smuke Sampling Apparatus”
dz9igned by the Ruwearch Laboratories of American lobacco Co,, Inc., and
manufactured by i'taips & Bird, Richmond, Va, This is a four-place sol-
enoid-actuated mec hinnical amerking machine, Puffs ot 35 mmilhiliter volume
and 2 seconds duration were taken at | nunute sntervals until the cigarettes

were burned to the predeiermined butt lenpth,
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The smoke pasaed threugh an #'-sorption train consisting of n Kjeldahl
flask containiny | ml, of 0, 5N Lydrochloric acid and 10 inl, of alcohol

snd then through 2 bubi:le traps, The first bubbler contained 5 ml. of
0.5N alcoholic hydrochloric acid, The second bubbler contained 5 ml.

of 0, 5N aqueous hydrochloric acid,

At the conclusion of the run the smoke wans allowed to settle for 20 minutes.
All portions of the sinoke collection train were washed into the flask with a

minimum of hot water and alcohol,
‘Determination of Tar Content

The tar content of the smoke wan determined by condenaing and collecting

it, at ambient room tetmperature, in the manner deacribed nbove under
Smoking, The apparatus trnin was washed with alcohnl and water to remove
tars condensed in the train and all waehinygs placed in the tar condensate flask,

These were transferred to a beaker for evaporation of the snlvent and the
quantity of tars was determined by complete avaporation of the solvent and

weighing of the residue,
Determination of Nicotine Goutent

Nicotine was determined in accordance with the method described in Methods

of Analysis of the Associntion of Official Apricultural Chemiats, Eighth Edition,
1955, poge 66. The nicotine wae steam distilled into dilute hydrochloric acid
solution and precipitated with silicotungatic acid. The resgent was prepared

by dissolving 120 gramna of silicotungstic acid (4H_0O. Sio _,12WO .ZZHZO) in
water and diluting to 1 liter, The precipitate was Illtere% through a Gooch

crucible and dried at 105°C for 3 hours,

The values for tar and nicotine content of cigarette smoke shown on page 35
of the July iesue of Reader's Digest are the averagen of nine determinations
for tar and six determminations for nicotine, .

Rerpectfully submitted,

FOSTER D. SNELL, INC.

; 7"-" £
Gyril S, Kimbol)
Exeacutive Vicu-President
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