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COMPLETE SPECIF ICATION

'l‘oba.cco Smoke Filters -

We, EAsTMAN Kopak CoMPANY, a Com-
: pany organized under the Laws of the State

of New Jersey, United States of America of

343 State Street, Rochester, New York 14650,
5 United States of America (Assignees of
GEORGE .PATRICK TourY and JoHN EpwARrD
KikrFeR) do hereby declare the invention, for

which we pray that a patent may be granted:

to'us, and the method by which it is to be
performed, to be particularly described in and
by the following statement: —

The present invention relates to tobacco

10

smoke filters. The now universally accepted’

technique of preparing a cigarette filter from
continuous celtulose ‘acetate ﬁlaments, which is
commercially known as a ““filter tow”, involves
adding from 5 to 15 percent by welght of
" glycerol -triacetate, that is triacetin, to the
opened or spread out tow at some stage during
its passage through a ﬁlter roxl making

15

_ 20

- ‘ihachine, The treated tow is then compacted

“ _——into.a_paper-wrapped rod which has substan-
| tiafly the. same diameter as a cigarette. The
'gl | triacetate on the tow functions as a

,-ﬂiereby “§lowly dissolving a portion of the

- filaments with which it comes in contact. This’

- catses 4 fusing action of the filaments at ran-

‘0 dom points of contact throughout the filter Tod -

30 giving the rod the rigid structure so.necessary
: f&;subsequent cutting into segments suitable
% YOF - use'as tobacco smoke filter elements.

- Obwiousty the amount of plasticizer added to
the“’tow must be controlled within certain
35 limits since too small an amount would not
_ give'gufficient rigidity to the finished filter rod
" while too large an amount would fuse too
many filaments together thereby producing a
substantially non-porous filter. Therefore, most
commercial cellulose acetate tow filters contain
. from 5'to 12 percent glycerol triacetate which
- is the range of concentration most ideally suited
to ‘give the proper rigidity to the filter rod
without. nnpamng its air permeability. -
45 The action by which the filaments of the

[Pricg s, 6d.]

--slow actmg plasticizing agent for the filaments

cellulose acetate filter tow are fused together
by the glycerol “triacetate plasticizer jis very
important since it is accomplished without
the application -of ‘heat. As is well known, this
gradual fusing of the plasticizer-treated fila-
ments of the filter rod takes place at room
temperature thus eliminating the need for heat-
ing either the plasticizer or the tow during the
plasticizer addition, or heating the final filter
rod. Other types of conventional cellulose ester
plasticizers do not possess this asset or are so
sluggish in their action that heat is required
at some point in the fabrication of the filters
for accelerating the bonding reaction. -

‘Another significant advantage of glycerol
triacetate as a bonding or hardening agent for
cellulose acetate filter tow rods is its non-tacky
natire. As mentioned hereinabove, glycerol
triacetate i3 an oily substance which gradually
fuses the filaments of the filter rods at room
temperature after they are fabricated, This is
in marked contrast to the use of so called
“ adhesive ” types of bonding agents which
make the tow tacky as soon as they are
applied. The use of such adhesive bonding
agents in the manufacture of tobacco smoke
filters is very objectionable since they cause
the tow to adhere to the guide rollers and other
parts of the filter fabricating equipment
through which it must pass after the applica-
tion of the bonding agent. Also, the use of
adhesives usually implies the need for removal
of either water or an organic solvent which
adds both to the equipment necessary and the
expense involved in producing the ﬁnal
product.

Even though glycerol triacetate is' the most
efficient of the plasticizers which has been
used in the tobacco smoke filter trade for
bonding the filaments in cellulose acetate tow
fikter rods, and is vastly superior to adhesives,.
gl't':es, or other solvent-based resins as 2 bond-
ing agent, it still leaves much to be desired.
For example, the freshly ‘prepared glycerol
tnaoetate-contalmng rods must be stored for
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TABLE B (bserved Rod Hardness on Storage Bondi ng Agent

15 mn. 30 mn. 45 m n. 60 m n. 2 hr. control, no

pl asticizer .—. 12 12 12 12 12
triacetin 12 9 9 6
-3 triethyl ene gI ycol di acetate 10 6

3 - - e “tetraethylene glycol diacetate

10 ... - pentaethylene

?I ycgl fll acet ?t e dPATENZI‘ SPEC!FICATION 3
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- . 3 ‘ HOERLONS: I ycol “di propi onat e

9. ~ a8 A - and] %ﬁﬁ . wherein:
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3 =rigid rod,
frayed filter ends.
these pol yethyl ene glycols act nmore rapidly

pl ug

triacetate,

could be easily cut

into filter

segment s,

ing agents than gl ycerol.

no problemwth
It was al so observed that when the thin
paper (filter

20 C|garette paper-l 2 mls) was renoved from
whi ch is the conventional plasticizer used by the rods 15

m nutes after they were prepared,

I ndustry.

fluffed out.
t aken pl ace.

after

5 the control

the cellul ose acetate tow filter
and the triacetin treated rods
Bhi s indicated no bondi ngmsﬁ,sgon

out Fo ROul: &ﬂl'{ém én ﬁ
continuous fi lgey have sufficient rigidif§l RBYbERR i yé’@ﬁsld
ment s - ehalke Isdgmbtmss endauethad @0 h:aarem atre eithet goh—baﬂmg plasticizers -which ko

EXAMPLE . 5 3.
L which &Véj Silin
ﬁgzﬁeptvﬁ Batlof %%&é?tﬁgds T

2:

‘(emkg 5%

seen

m nut es st og ag@isdsley ebmu eropEedaee entisid, filter pf gellylope fesvv?ﬁ

di vi ded i nt% °‘tl;;°er:’émo;n %llter r‘ﬁ w&afﬁﬁmﬁ Befip: nFtﬁ’Blaéé %’

the 500 foot n&‘a&ﬁﬂel ThES is lE&ﬁ Slﬂﬁ&ﬁtﬁlﬁir advantage of glycer&l' astici Zer i
had started t draysumet boplaced i inca mm:ell pagjtion snt ooe smm;ffe@evendssr aatcming :
paper that the filter rods can be stacked gp tateé% E

! 10 each ottier in layers. Thus, the pressure% e ﬁb bo t c

In weight of the rods in a full tray can 2C Yte. gtlsfa&%

that circunf aemendabe fog iR botrdad se&mﬁ roﬂd:uctcbxﬁﬂer&at [¥@ades30F cellulose acetate ﬁ

pol yet hyl ene @ta
this inked
pl astici.zer bgn

15

di acet ate

It is also reammyl f"‘@“’g
tenperatur&p .. i« surface ltC

(75[err]F.) fqé adééi:Edthﬂfe
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rigid filter sttucture Thus, a room
temperature-bondmg type of plasticizer which
would remain longer on the surface of the
fibres would be a more efficient bonding agent
than triacetin. In addltton, a plasticizer such

as triacetin which diffuses into the fibres is no"

longer effective for selective removal of certain
undesirable constituents from the smoke. For

example, it has been reported (D. Hoffmann
and E. L. Wynder, J. Nat. Cancer Institute,
pp. 67-84, ]an 1963) that a cellulose acetate
filter - containing 6—12 percent triacetin
removes more. phenol from c1garette smoke
than a similar filter without triacetin. How-
ever, it 1s pointed out in this report that when
the filter has aged for several weeks the tri-

" acetin is absorbed within the fibres and, as a

result, the aged but still rigid filter shows very

little improvement in phenol removal over an’

unplasticized control filter.
A third disadvantage of glycerol trlacetate,
and for that matter most other' plasticizer

bonding agents heretofore recommended for

cellulose acetate tow filter, is its very bitter

taste. Obviously, there is always the possibility -

that this taste might be detected by the smoker.
"A' fourth disadvantage of glycerol triacetate
is its relatively low bolhng point (258°C, at
760 mm). Although it is: substantially non-
volatile at room temperature, a significant
amount of triacetin can be eluted from the
filter during the smoking of the filter cizarette.
This is because during the last few puffs on a
cigarette the temperature of the smoke entering
the filter can be as high as 95°C. although
the smoke exit ternperature may be only a
maximum of 45°C. Thzs could result in enough
triacetin’ being eluted in the smoke during the.
last few puffs to impart a bitter taste to the

smoke. Therefore, it would be more desirable:

t0 use a room temperature bonding plasticizer
which has a:7wuch higher boiling point than
triacetin, Howcver, as mentioned hereinabove,

even though there are many high boiling

srted hefore_theg tdevelop oftow fwhich ene preperedririn

qﬁ.l. qg?fc Stl'd gt@-t tl%cesfm is thalg rigl{n? Eme;‘é\b%hé, it 1s

ctone

oor bor

Isnune

g‘&ﬁdl ng

lul'llé'lh daéhs but soluble m methylexﬂst ers.

Fiphsndal
lter compnses a plas t&lzable fibrous
ﬁlter medium bonded\Blogether at “random
points by a diacetate, dipropionate or di-

butyrate ester of a polyethylene glycol.
Suitable diacetate, . dipropionate or di-
butyrate esters .include those of . triethylene
glycol, tetraethylene glycol and pentaethylene

glycol.

‘Conveniently, the ﬁbrous ﬁlter medium con-

tains from 4—20 percent, preferably from 5—
12 percent by weight of the polyethylene glycol
ester. i

The fibrous filter medlums which are pre-
ferred are those composed of a cellulose
acetate.

The polvethylene glycol esters ‘and more
especially those derived from polyethylene
glycols having muolecular weight of up to
2,000, serve as non-tacky bonding agents -for- .
the cellulose ester tows. While all the esters:
have proved suitable for producing ~ rigid.
filters from a conventional tow of acetate fibres:. .
having an acetyl content of from 39—40 per=
cent, the polyethylene ‘glycol d1propmnates
have been found to be more effective than the:-
diacetate esters with “thosé cellulose acetate,-:
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tows having an acetyl content approachmg ﬂle./ :

range of 43—44 8 percent. :
‘Whart is more, the hydrolytic stab:lgty of a

ewh oncaf tcglpnqe he}hawwrﬂ@mnotr@g@a from r oom

,t:g foind

dipropionate ester is greater than that~oL__,l,15 :
diacetate ester. A less hydrolyzable polyz
ethylene glycol ester is a preferred bonelmg-—~ '

agent for a cellulose acetate filter since there is
always the possibility of the development of an
odour in a filter containing a more. readily
hydrolyzable agent. Moreover, a bonding agent
which liberates an acid on exposure to mois-
ture could be detrimental in:a. cellulose acetate
filtér containing activated carbon sinice the acid
would tend to deactivate the carbon thereby
rendering the latter less effective for  the
removal of smoke vapours such as acetaldehyde
and acroleins.

Tt has been found that the glycol esters. of
the present invention are generally superior to
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Observed Rod Hardness on Storage Bondi ng Agent

30 m n. hr. 3 hr. 6 hr. 24 hr. triacetin

12 12 12 10 10 triethylene glycol
di-aeetai-e- 12 12 - 12 : 9 6

t et raéet hyl ene gl ycol diacetate 12 12 12 9
6 pent aet hyI ene glycol diacetate ’ 12 12 12
10~ 9 triethylene glycol dipropionate 12 9
3: N - - tetraet hyl ene gl ycol dipropionate 12

10 e, - 1,06098Nt aet hyI ene gl ycol di propl onat e
12 ' '“ hom tob e key 1O The Tod |
figures 35 t§£¥ bondin o Ty
illustr at ﬂ:% pia Izaﬂlehﬁbres io&ﬁ te%ﬂﬁ' f0n C Giabl® ﬁﬁﬂl?f \ﬁﬂcter,t ﬂaeemplerm—ao

pol yet hyl kssermg:l @gmtsraect. asw@w eptrcmdlthcg abﬂttsstpl spteed meaﬁm

age—ﬁ‘t S P%E{ lynlenc X 1ncor oun:r 0on nto
and_stor G2 ek e ﬁz el hul ose
triacetat andke @ﬁgﬂk&st avpuig a 5 err slﬂphﬁtemd!mﬂlﬂh&iﬁtes At | nt er gl s
the 5 an albethe}rhorc.crm ementadsmetmli@ rce’ﬁte m%-eelsmlah@thf
.opened ﬂnaceﬁ?n’% e in the(‘)?é uah?lyl“@n%ge‘g? >9€ cer oI

sin the d;
tri-  remiyRl: 4hs " chifblose ompletelya ept@@i i ted a very
sl ow bondiibigs @Chyvhere nfed‘r&l& sarfié éklenAf[Iner eias bfouiF Setar- bual pthta-athylehewwr ~with
this typelitsf glyperpletripcatate, the polyethylene glycol as fafiosspbser ved i n al | of theggdigetate
sol ut I E estezq)are also miscible in water thus eqabhng _ : b o 168
hours there was still no acid. EXAMPLE 6 S
.odour observed for gt he di propi onate sanpl ep 10 Purified sanple

di acetates and the”

di pr opi on%s%ﬁc LEPCH,G
-wer e obt al" The%

1. Triethylene glycol dipropionate

0

”

CROSTHRHs  TaficH DL O

EoQéula?Bmg\ﬁae opéme various dipropionate esters are as follows:

0

" CH4—CH,COCH y~CH ;—O—CH,;—CH,—0—CH,—CH,;—O0C—CH;—CH,

.‘-: 2. Tetraethylene glycol dipropionate
b 0

e GH —CH,C—0—CH,—GH —0—CH, —CH,—0—CH,—CH, —0—CH—CH,—OCCH,~
z 3
| 3. Pentacthylene glycol dipropionate
, — |
) ¢ . CHy—~CH,C—OCH,;—CH,—0—CH, CH,—O—CHS-—CHQ—O—CH —CH;—O—
. L . ‘g
- PP ll

0_ The d1acetate, d1prop1onate and’ dibutyrate
“gs¥érs of tri-, tetra-, and pentaethylene glycol
\ee,rbe prepared bv any convenient method.
. < For. example, the dipropionate esters can be
conveniently prepared by heating a mole of the

35 glycol at between 80 and 100°C., with proper
agitation, while 22 moles of propionic
anhydride are slowly dripped into the reaction
flask which is equipped with a condenser. No
catalyst for ‘this reaction is required. After all
the anhydride has been added, the reaction is
allowed to continue for about one hour at 80
and 100°C. Finally, a mole of water is added
to the mixwre within the condenser for con-
verting any excess anhydride therein to pro-
-pionic acid. The resulting product is then
purified by distillation under reduced pressure.

CHy—CH,~0CCH, - -CH3

These new plasticizer type bonding agents

may be applied to the filter tow being used
by any convenient manmer while the tow is
being fabricated into filter rods. For example,
the plasticizer bonding agents can be sprayed
on the bloomed-out (opened) tow just prior
to the point where the tow is recompacted and
drawn through the paper wrapping assembly
of the filter rod making machine. Another way
of adding these high boiling liquid bonding
agents to the tow is to employ a wicking device
which “wipes”. the desired amount of the
liquid on the bloomed-out tow at some point
during its travel through the filter tow assembly
machine,

The invention will now be illustrated with
reference to the following Examples: —

The conpl ete resgalﬁés off this test are given in
i e
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TABLE D

% Free Acid Found Sanpl e Bondi ng Agent

24hr . 72hr. 168 hr. 1 triethylene glycol diacetate

0 0.-8 3 2 . W— nfh\ll ene nl \/hnL ritnr nnl Qnate

0 0 0.1 3 tetraethylene egcoI di acet at e

0 0.6 3.0 4 tetraet hyl ene glycol dipropionate

0 0 0.1 5 pent aet hyl ene gl ycol diacetate

0 0.8 2.8 6 pent aet hyl ene gl ycol di propionate

0 0 4 0.2 25 As w || bamggparent this Exanple i1l us-

WHAT A MS ' tTates tie TPt Uveu

hydr o)/ Sl Y Wiﬁgan fog %2000 dgdd aott&pae %@%‘EX{, CRORL I:Slof 2
propi d . f pbd filam a«:mpe@n%ue@mmme I broue
filter”® .sumtdadmde:dps per mtwydsepteadg byoads -over the correspondi ng acetate ..
together at?r &mgﬁ%e&mnéklggfse gdycols \“

proplona%F or

purp

e, ber A oo

then processed .inte filter rods ‘on a standard

: cigarette filter rod-making ‘machine. .

10

15

- After 30 mlnutes, the rods were ﬁrm and

suitable ‘for cutting into 17 mm. lengths- for:

attaching to a brand of cigarettes. The ciga-

rettes ‘were smoked on an automatic smoking:

machine and the smoke was collected and
analyzed for its phenol content,

The smoking experiment was repeated after
" the filter rods had been aged at room tem-

perature for four weeks. For the of

oSCS comparison, (a) the unsprayed tow which

20

_served as a control and (b) the tow when
sprayed ‘with '6.7 percent and 10 percent

glycerol triacetate were also subjected to the -

only 6.2%, of the polyethylene.
glycol diacetate was applied to the tow. As in
Example 1, the filters were firm after 30 min-
utes stomge at room temperature.

EXAMPI.E 3

The procedure of Example 1 was repeated
except that 9.5% of ‘polyethylene glycol di~
propionate. was applied to the tow. As in
Example 1 the filters were firm after 30
minutes.

The ability of the filters of Examples 1—3
to remove phenol from cigarette smoke is
;’llllxstraned by the results shown in Table A

elow. .

TasiE A
Amount of phenol in Mg. Found
in Smoke from 100 Filter Cigarettes
Bonding Agent Aged 1 Day  Aged 4 Weeks
._- ;Contrpl : 70 7.1
Polyethylene glycol diacetate (9.8%) 4.4 4.6
- Polyethylene glycol diacteate (6.2%) 53 58 _
~ Polyethylene glycol dipropionate .(9.5%) 42 __ 45 -
Glycerol triacetate (triacetin) (10.3%) 47 ‘61 =
Giycero triacetate (6.7%) 5.9 B

45

50

55

Agmg time refers {o time from apphcatlon
of the bonding agent to smoking. test.

It will be noted that while the filters incor-
porating glycerol triacetate were quite efficient
when freshly -prepared, they were little better
than the control filters after four weeks stora'ge.

EXAMPLE 4

A filter tow of 16,000 crlmped ﬁlaments of
cellulose acetate (39 8 percent acetyl) was
divided into eight 500 foot sections. The first
section was processed and - ‘wrapped. with a
paper of 1.2 mils thickness to form filter rods
without any plasticizer - bonding agent being
added thereto for piirposes  of estabhshlng a
control sample, Each of the remaininhg seven
sections was coated with-one of the following

6.9

the bonding agent had been added to the towsr

(1) triacetin; (2) triethylene glycol- d;gceta}ge,
(3) tetraethylene glycol diacetate; (4) -pentas:

ethylene glycol diacetate; (5) triethylene glycol
(6) tetraethylene glycol—di=—"

dipropionate;
propionate; (7) pentacthylene glycol  di-
propionate. ‘After each 500 foot. sectlon ‘was
coated with one of these bondmg agents it was
was also processed -into paper wrapped filter
rods. In all cases the filter'rods were 25.2 mm.
in circumferéence and were made on a convéen-
tiona] filter fod-fabricating machine, Table ‘B
below shows both the plasticizer used and the
observed hardness of - all the filter rods after

ey had been stored at room temperature
(75°F)forva1wuslengthsoft1me. S

30

35

'plastnc:zers until 9 to 9.5 percent by welglhteof‘.
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TABLE C bserved Rod
Hardness on Storage  Bondi ngAgent 30m n. 1 hr.
3 hr. 6 hr. 24hr . triacetin . 12
12 12 10 10 triethylene glycol diacetate

12° 12 12 9 6 tetraet hyl ene gl ycol

di acetate 12 12 12 9 _ 6
pent aet hyl ene gl ycol diacetate 12 12 12 10
9 triethyl ene glycol dipropi onat$060530 2 .9 .. .5 3.

- s - tetraethyl'ene gl ycol di proplonate 17 10

3 - - pent aet hyl ¢pgg @l ycol di propi onate 12 =~

10 . ‘ 6 3 - The key to the rod hardness figures is
tHg_sanme as in Exanple 4. - .Thi 9bgesvedrBpd Hatdaesy pny Sfotageust rat es that the
water and %50. ' of each of the - ory e yCO

di propi onatﬁé@mgg\ onding m scj hrﬁ%s&%r%&%&di %m_gﬂere pre-

agents for filter rods prepared froma tow pared and stored in seal ed
gl ass cont ganiely 20 plagticizer of crinpdd cell & ose t¥iacetdte filBments having
a S0[err] Guacelgt h for one week. At igtervalg the g an agetyl gontent above
42 percent ereas the containers were opened and aliquots were S
pol yet hyl etristhgleneclycol da@met at es and dgloycerolé6tri- 3renoved and -anal yzed for
the presenc cet at e exhi bi tglg a very sl ow3bondi ng action free

ur

f N
aci d. AfteFeg‘)eghy}%elﬁlyﬁzg‘af’%t%t acid o

pentaethylene glycol diacetate 12 o 5 - 3 —

triethylene glycol dipropionate ' 9 3 — — —

tetracthylene glycol dipropionate . 6 3 e — D
: pentaethylene glycol dipropionate 9 6 3 —_ —

wherein: _ _
12 = soft rod, could not be cut into filter segments.
9 = semifimarod.

6 = firm rod, could be cut into ﬁlter s‘egnients but'di.ﬂ{iculty encountered ; somé of the filaments
pulled from the filter segments during the cutting. _ -

: 3 = ngld rod, could be easily cut into filter segments, no problem. with frayed filter ends.

.~ It was also observed that when the thin these polyethylene glycols act more rapidly
___Daper (filter plug wrap similar in thickness to as bonding agents than glycerol triacetate, 20
- _cigarette paper—1.2 mils) was removed from which is the conventional plasticizer used by
- s=the rods 15 minutes after they were prepared, - the cellulose acetate tow filter industry.
"5 _the control and the triacetin treated rods
7 sfuffed out.. This indicated no bonding action EXAMPLE 5 : :
N ™,..*"had taken place. On the other hand, the poly- A tow of 16,000 crimped continuous fila-
& 7 ethylene glycol: dipropionate treated rods after ments of cellulose acetate having an acetyl 25
... .~ 13 minutes storage did not fluff out when the content of 43.6 percent was divided into seven
*:-~10" ‘paper was removed, thus indicating that the 500 foot sections. Each section was processed
NG 'r;\.plggz;;clzer had started to function as a bonding into plasticizer treated (9—9.5%) paper
. \iagent L wrapped rods, each of which was 25.2 mm. in
- ~,From these_examples it is readily seen that circumference, by means. of a production type 30
“ " ~~~the-polyethylene glycol dipropionate esters of filter rod making machine.
15 this invention act more rapidly as bonding Table C shows the plasticizer bonding agents
: agents than their corresponding diacetate wused and the observed hardness of the rods
- esters. It is also readily apparent that both - after they had been.stored at room temperature
. the diacetate and the dipropionate esters of (75°F.) for various lengths of time, 35



with this type of material. was observed in all of the
di acetate sol utions, 20

after 168 hours there was still no acid
odour ‘observed for the dipropionate sanples. 10 Purified sanpleS ol the:
di acetates and the The conplete results of this test are given in

di propi onates of tri-, tetra-, and pentaethylene Table D bel ow

but
EXAMPLE 6

gl ycof

were obtained. Blends of 50 cc. of

TABLE D

% Free Acid Found Sanpl e Bondlngmﬁggmt g

24 hr. 72 hr= 68T trTethyrene—gtycor—diracetat e,

0 0.8 3.2 2 k%£ hylene gl ycol di propionate

0 0 0.1 3 ? raet hyl ene glycol diacetate L
0 0.6 3.0 4 tetOhehhykennugk$mﬁsmdgprop|onate <&
0 0 0.1 5 " rtaet-hyteme—gt y\,U| dracet

0 0. gBonding Agent g - 6 ’?gEWtaeﬂ ene3 Bt -ycol 1y 1pr6%$5nate

0 0 0.2 25 As w ||l be apparent, this Exanple illus--

VWHAT WE CLAI Matein - 12 3012 tretes the inprmwved

hydrol ytic sta It f the bacco noke filter conprising a

propi onat e e§¥€?§nd%m§ , tetra % é%ta- | asticrzabl e i brous

filter nediu&hmggﬁgggmﬂ¢mﬁﬁ$ylene glymols owgr-themcorresponding.acetate i
toget her at random points by a diacetate, di- esters %L~thes%rglycols.: -

propi onat e oPetipeyleng slyecb diacstater of 3 poFyethyF%ne

10

25

triethylene glycol dipropionate 12 9 3 — —_
tetraethylene glycol dipropienate 12 0 3 L —
pentacthylene glycol dipropienate 12 10 - —

The key to the rod hardness figures is the same as in Example 4. :.

This Example clearly illustrates that the

‘polyethylene_glycol dipropionates are bonding

agents for filter rods prepared from a tow
of crimped cellulose triacetate filaments having
an acetyl content above 42 percent whereas the
polyethylene glycol diacetates and glycerol tri-

acetate exhibited a very slow bonding action

with thls type of matenal

EXAMPLE 6

Purified samples of the diacetates and the
dipropionates of tri-, tetra-, and pentaethylene
glycol were obrained. Blends of 50 cc. of

water and 150 cc. of each of the water-

-miscible plasticizer bending agents ‘were pre-

pared and stored in sealed glass containers in
a 50°C. bath for' one week. At intervals the
containers were opened were

tri- removed and- analyzed for: the presence of
“free acid. After 72 hours a faint acid odour

was observed in all of the diacetate solutions,

_ but after’ 168 hours there was stilk:no acid

odour observed for the dipropionate samples.

The complete results of thls test are glven in.

Table D below

Sample - Bomﬁnsﬁsmt el . b, :
T tnethylene glycotdmem o 08 -3 ra
2 -tnethylene glycol dtproplonate . 0 &6 OL. . 0O
3 tetracthylene glycol dincetate 0 66 30
4 " tewsethylene glycol dlprop_lonate o 0 or
5 pentaethylene glycol diacetate 0 0.8 28
6 pentacthylene glycol dipropionate 0 0 02
As will be apparent, this Example illuss  WHAT WE CLAIM IS: — 20

trates the improved hydrolytic stability of the
propionate esters of the tri-, tetra-, and penta-
ethylene glycols over the corresponding acetate
esters of these glycols.

1. A tobacco smoke filter comprising a.
plasticizable fibrous filter medium bonded
together at random points by a diacetate, di-
propionate or dibutyrate ester of a polyethylene

L] et



Cacéor. i fig.to. any.. one of

cedl ng Clains 1 to 6, wheérei‘n t
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The key to the rod hardness figures is the same as in Example 4.

This Example clearly illustrates that the

"polyethylene glycol dipropionates are bonding -

agents for filter rods prepared from a tow
of crimped cellulose triacetate filaments having
an acetyl content above 42 percent whereas the
polyethylene glycol diacetates and glycerol' tri~
acetate exhibited a very slow bonding action
with this type of material.

EXAMPLE 6
Purified samples of the diacetates and the
dipropionates of tri-, tetra-, and pentaethylene

' glycol were obtined. Blends of 50 cc. of

kef|
|Iter

1hhe esim

jers ca]l?
Zccor ng to any one of

water and 150 cc. of each of the water-
miscible plasticizer bonding agents were pre-

pared and stored in sealed glass containers in
a 50°C. bath for one week. At intervals the
containers were

was observed in all of the diacetate solutions,
but. after 168 hours there was stilt no acid
odour observed for the dipropionate samples.
The complete results of this test are given in
Table D below.

. Taee'D — _
%, Free Acid Found
Sample Bonding Agent 24hr.  72hr. 168 br.
1 triethylene glycol diacetate 0 0.8 32..
2 triethylene glycol dipropionate o 6 Of N i}
'3 tetraethylene glycol diacetate 0 0.6 3.0
4 tetraethylene glycol dipropionate 0 0 0.1
5 pentacthylene glycol diacetate 0 08 28
6  pentaethylene glycol dipropionate 0 0 0.2
As will be apparent, this Example illus- WHAT WE CLAIM IS: —

trates the improved hydrolytic stability of the
propionate esters of the tri-, tetra-, and penta-
ethylene glycols over the corresponding acetate
esters of these glycols,

1. A tobacco smoke filter comprising a
plasticizable fibrous filter medium bonded
together at random points by a diacetate, di-
propionate or dibutyrate ester of a polyethylene
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4. A filter according to Claim 1, 20:1'3
wherein the ester is present in an amount of
from 4—20%, by weight of the fibrous filter
medium.

5. A filter according to Claim 4, wherein
the ester is present in an amount of from
5—12%, by weight of the fibrous filter
medium.

6. A filter according to any one of the
preceding Claims 1 to 5, wherein the fibrous
filter medium consists of a bundle of con-

tinuous and substantially horizontally aligned

the cellulose acetate has an acetyl content of
from 39—40°%,.

9. A filter according to Claim 1, wherein
the fibrous filter medium is composed of a
cellulose acetate ‘having an acetyl content
ranging from 41—44.8%/, and the ester is a
dipropionate of a polyethylene glycol.

10. Tobacco smoke filters as described in
the Examples herein,
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