RBSRARCH LABORATORY RESFARCHU & DEVELOPHERT DEP?,

May 13, 1959.

INVESTIGATION OP TUE EFFECT OF R-389 ADDITIVE ON_THE CUNBUSTION
N M P RATU OF A PiAIN rND PERIM:LTAL CICAHETTE AND ON TdB
WEIGHTS OF WHOLY TAR AND NICOTINE DETRCTED IN THE MAINSTREAM

SMOKE THREREFROM

Memorandum to Ressarch and Development Department
dated March L, 1359.

Anal ysis No, A-l9l

Reference:-

- SMCKE ANALYSIS

Whole tar snd nicotine determinetions have recently been come-
pleted on the smoke from an experimental type of cirarette cor-
taining X-389 additive and designated ss PC=2A. Control cigerettes
coded PCe2 were teastsd simultanecusly to provids reference levsels

for tar and nicotine.

The PC=2 control cipgarsttes were made with ragular "Player's
Mild" blend. The blend employed for the PCe2A type was made by
allowing one pound of the aforementioned tobacco to tumble slowly
4o the laboratory cesing cylinder wnile the K-389 additive was
dusted on to the extent of L7 by weight,

Cigarette samples were made by hand with the V-Maater Cigarette
Maker at a target weight of 1160 mg. Approximately 150 of each
type mesasuring 70 £ 1 mm. in length were mace with Vogue cigarettie

psper ip this manner,

The cigarettes wers weighed individuslly on the torsion balance
with the weights belng recorded in freguency diatribution form in
order that a minimum range (centre at the averarn weipnt) could be

— arrived at to provide 100 cigarettes for the smoke analysis and ;
combustion mne temperature messurements. Exceedingly wide welght
ranges had to be tolersted in this study bacauss of the weight
variation inkerent in hand made cigarettes, Average weights of
1105 mg, and 1145 mg, were obtsined for the PC-2 and PC=2A types

The cigarettes wsre reweighed individually and ;

Teapectively,
selected within ranges of 210 mg. and 230 my. respsctively for the J
aforementioned types to provide s sufficient number for the tests ;

and even then only three nicotine determinations were made on the
amoke from the control PC-2 type instesd of the usual four, !
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Prior to smoking the olgarettes were pressures dropped, In
view of the extreme variation in these results tlsy have been

recorded in Table II,

The cigarettes were smoked to 23 mm, butt lengths under
standard sconditionse--i.e. employing one 35 ml, puff of 2 seconds
duration per minute. The smoke was ccllected and analysed accorde
ing to the Modified Foster D. Snell Procedure dated Japuary 1, 1959.

Results:~ Please refer to the attached tables,

Remarks s~

The addition of small amounts of K=389 (L4 in this cass) to
a tobaoso blend appears to effect s tremendous recduction in the
snounts of whole tar and nicotine found in the mainstream smoke.
A 51.4% reduction in wiole tar and a 6l.44% reduction in nicotine
is apparent from a comparison of the dats in Tsble I (percentages
smployed for calculation rather than weirhts) for the PC-2 and PC-2A
cigarettes, Since the gravimetric procedure which was employed for
the picotine analyses becomes leas sccurate as the weight of
nicotine decreases and also the techniclan or enalyticel error has
the tendency to become proportionately lerger, the whole tar
reduction figure is probadly a more reliable catimsts of the
effectiveness of ths K-389 mdditive. By correcting the nicotine
data for solubility losses the nicotine reduction figure becomss

61. 8;.

There arpears to be no significant difference in either the
average number of puffs or time reguircd to srmole the PC-2 and
PC-2A oigarettes although quite possibly the excessive variation
in the observed numbers of puffs aend time dsta (Table III) might
tend to obscure sny potentisl difference in these characteristics.

The eigarettes were far too variable in welrht and pressure
drop to enable the laboratory to cbtain precise results, However,
1t is quite apparent that the K-389 additive is far superior to
alumina and/or sluminized paper (Mecmorandum to l'esearch and
Development Department dated March lj, 1359) in etfecting a reduce
tion in the concentrations of whole tar and nicotine in cigarette

smoke..

A more extensive study of the effect of X-389 on tar and
nicotine reduction has been proposed for the near future ot
which time machine-made quality controlled cigarsttes shall be
tested. It is hoped that the forthcomine project will enlighten
us as to the mechanism of the ®'reduction'! pracess snd the amounts
of K«389 (percentares) to be applied to tobacco blends to achleve

a desired redustion,

COMBUSTION ZUNE_TEMPTRATURES

Determinations of combustion zone tempersture hsve been aade
on the two cigparetts samples described above. The method of
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measurement was very similar to that described bty Touey and
Mumpower (Tobsecco Seisnce 1, 33, 1957). Thermocouple wires of
9,002% diameter snd of phﬁnun v platinum 87% - rhodium 13%
composition were ipserted through the clgarstte perpsndicular to
the long sxis snd at a distance of 15 mm, from the lighted end,
with the junotion positionsd sxislly in ths cigarette. The olgare-
ettes wers smoled by machine at the rate of one two-second pufl
of 35 ml. vYolume per minuts, and the temperature recorded was the
peak temperature oscurring during s puff. The signal from the
thermocouple vas recorded by means of a Leeds and Northrup
"Spesdonax® potentiocmetris recorder.

Ten determinstions were made on each serple (previously
seleoted in the same way as for whole tar determinetions) and
the average peak tempsrature has been recorded in Table I, The
uncertainty in each mean is thought to be spproximately 15°C.

It is seen from the table that the tempersture recorded for
cigarettes made with treated tobacco is spproximstely 17° lower
than that of the control, This difference is well within the
experimentsl error, however, and it is concluded that no signife
ican t difference in canbustion tempesrsture is observed between

i

RESEARCH LABORATURY

BJ3/CoM/PP

¢.8. = Mr. Laporte*”
My, Wade
Mpr, Stirling
Dr., Miller
Dr. de Sousa
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TALLE 1 *
i
; .
¥ brand or Type Average Hcignti Weicht henge SHOKE A% LYSTS DATA
i in mg. for Selection WiOL! TAH N NICCTINE
i in mg. wWt, of Tobacco [ hp./Cigt. Wt, of Tob- | Mg/Cigt. % | Combustion \
Smoked/Cirt, acco Smokau’/l tone Tewper-~
in mp.(roiste Clet. in mg, stures
ure iree =ngis ) (Mcie ture Degreeos C,
Froc susis)
Experimental 1105 1105 * 105 577.0 e5.2 l.21 VAN 1.0l 317 857
Type PG-2 sus.l: 2.7 3.39 591.2 1.35 .330
_— 205, 2..7 3.L2 I, 1.86 313
Rec'a april 2,/59 607, e Wb Lod: bG.o 1.80 . 320
E'l'lw.e oo 3.93 «(1.97) w(.;;;)[
Experimental 1145 1145 ¢ 115 v2l, s 11.8 1.90 624 .0 (.11 .135 640
Type PC-2A 21?7'2 1.4 1.&sg 632.7 0.7‘5 .121
. 12,7 12.7 1.7 56,1 .6 .103
Hec'd april 2L/59 blio.0 12, 1.96 632, 0:61 | 096 ,
Bf’a."o‘ 1. 9T G3E. .73 ‘Iim ‘1t
#(0.02) po(.126]

L Kicotine results ocorrected fur solubility loss - 0,09 mg, /cipt. /500 ml. of distillate,

#9% DBased on corrected welgits of nicotine,
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TABLE II
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PRESSURE DROP DATA ON CICARKTTES SELECTEDL FUR SMUKING
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