CONFIDENTIAL - FILE NOTE

ES/DEC/VEC/B6B-10 LABORATORY CIRCULATION ONLY FILE KOTE NO. 0651

17th November, 1G65

FILTZR RCD MANUFACTURE lst APRIL - 1st NCVEMBER, 1965

1, Assessment of P.T.C. Machine

~ork has been completed on the assessment and is being reported fully by
D.E,.C.

2. Poly(ethyleneimine) on Cellulcse Acetate Filter Rods

Applicaticn of the poly(ethyleneimine) or P.E.I. 1s by two spray gans
situated between the metering rollers and the entrance into the garniture. The
P.Z.I. was supplied as a fifty percent aqueous solutlon. The water tends tc
separate out from ghg polymer on standing, giving uneven distribution in the
cortainer and an accurate method of dilution was evolved in order %o overcore
this separation. Tnis was based on measuring the viscosity of the solution, and
by using a simple calibration the concentration wes determined with reasorable
accuracy. ‘The maximum viscosity sprayable was found to be 1,000 centipolses,
which cerresponds to a 30% aqueous solution. Trne viscosities were measured
using a Brockfield Viscometer.

A Slack and Parr stainless steel punp was used to pump the P.EZ.J7. to thne
spray guns. It was cornected to the Threaded Roll Machine via a P.I.V. gear dox,
thus allowing alterations in the loading of P.Z.I. on the cellulose acetate tow,
Stainless steel fittinzs were used throughout as brass or copper will react
chexnlically with P.E.I.

Tne paper used to wrap the acetate tow was varied, The wet P.Z.0. nends
to seep through normfal filter plug wrap giving discolouration. To overccre
this, a polythene lined paper was originally used. Unfortunately on erying
the rod, the acetate tow shrunk inside the paper tube, giving recessed ends,

The problem was overcome by reverting to a normal but thicker wrapping material
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(45 g/:ng), and using glue lines to stieck the tow to the paper. Some discoloura-
ticn of the paper still ocecurs.

After manufacturing, the filter rods are dried in a Hauni Tray Drying
Plant at ao°c. Complete drying required about 2‘3 hours, depending on the
lcading. P.E.I. is hygroscopic, so that the rods will plck up water unless
stored In a dry atmosphere, The rate of water pick up for a rod containing

1C% P.E,I. is shown in Graph 1, (This was later shown to consist of T parts

water and 2 parts carbonate, )
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All rods were manufactured at a size of 84 mm x 24.2 mm.  They are thus
immediately available for use on the P.T.C. machine should it be required.

Filter rods from each experimental run were sent for analysis. The
P.Z. 1. was estimated by finding the percentage nitrogen in the rod and
multiplying by approximately 3.

where triacetin and polyethylene glycol are loaded In conjunction
with P.E.I, their eétimation is not possible due to reaction with the P.E.I.

Equipment in Use For P.E.T. Spraying

1, Sgrax Guns
2 Aerograph De Vilbiss Guns Type GFG

Using Air Cap No. 58 and Flutd Tip No. EX

2. Delivery Pump

1 Slack and Parr siainless steel pump delivery 5 cc/rev
3 Dryer

1 Hauni Tray Drying Plant Model KMGS No. 85

3. cds Manufactured

Attempts to load filter rods at a required level were not always successful

Pirst time. Thus many rods, though having an F number are of no use except for

.

the experience gained in using & new additive.

The following list does not include such experimental rods.



{a) Bcrdex Reds

e

! Ter ze * = re
P No. “?;f;h %::3 Granules chzigfqggent/ Purpese Comments
i .
i . X 2C7C Carbon re | Trisccium
| 2k2 78 | 24.9 (16-44) 5% Prosphate | Lab 18
! X
f N 207C Carbon = | Trisodium r -
i 24} i 78 2‘4-9 (18'4“) 33/0' Phosphate Lab. 18
i ! )
: I ]
) 207CNerniculite i Telcothene .
; 263 78 24.9 4:1 Ratio 20% | Powder Lab. 18
]
nfn X ! Telecothene . Peoor
264, | 78 24.9 !Vermiculite 33% ! Powder CONGQUEROR Bording
| N
265 . 78 | 2k.9 1Mol. Sieve 13X  |20% fggiggihene CONGUERCR -
. | '
i ! i :
PP ! ¢ Telcothene —
L 266 | 78 | 24,9 'Sepiolite 208, 50 CCNGUERCR -
; : | .Pohder
| ' Telcothene Extra heat
| nol onT
i 325 f 78 24,9 | 8ilica Gel 20% :Powder CONQUEROR required
(b} Paper Rods
{ '7 -
F Ne. :“?;ﬁgh ?i:§ (ii) Aditive % | Anal. of Figure Comnents
; Potassium
| 233 ' g9 2.9 - Dimethyl | 20 Uneven loading
. , ' Glycinate
\ ; é Potassium By #n est = 1.1
29 1 %0 j 4.9 17,20 15 cate || By K est = 11.2
5 No erimping due
P i b B 3]
363 | S0 | 24,9 |2.7-15.2| Fotassium | - to excess loading
, j Zincate * (P
!‘ ' . poor

The potassium zincate was

figures showed an excess of caustic potash in the soluticn.

ordered from 3.,D.H. as a 20% solution.

Analytical

The final figures

thus show a total solids loading of 11% for F340 but a potassium zincate level

(caleulated on percentage zinc) of only 1.1%,
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Un attempting to manufacture F363 with double the amount of zincate, very

poor erimping resulted. This caused the pressure drop to vary immersely, due
to channels of alr Yorwing in the filter rod.

(e) Acetate Rods

4 Analytical Purpose
) Length | Cire % No. Vade .
Flool Tow 17y | (am) | A7 | mrtacettn | (Trays) | Add1tIVE | o000 P £ | g
T.A. | Adeitive | vOTmeR
244 | 5/68 %0 {24.9| 28 - 4 PEG 400 5 - 6
245 | 5/68 50 |24,9| 28 - 3 PEG 400 10 . 9.3
246 | ,5/68 90 24,9 28 - * PEG 400 15 - 12,6
247 | 5/68 90 | 24.9 - + Tween 15 - 14,6 | CONQUERCF
252 | 8/55 S0 |24 - 6 15 - - - - Packaging
r . . . . Packaging
254 | 8/+8 50 24,8 6 12 - Machine
o . . - . . Packaging
255 | 8/48 90 244 & 4 Machine
.q . - . . . Packaging
256 | 8/48 30 25.0 6 4 Machine
267-29% Experimental runs including P.E.T. Runs
P . . Figures
295 | s/68 €0 | 24,2 4 P.E.I. 10 Inconelusive | L2be 18
2. | 5/68 6 |aum2| - 6 3} |P.EL 10 e Lab. 18
. P.E. I, 10, Reaction of
297 | 5/¢€8 60 | 24,2 - - % PEG 600 6 Components | 120+ 18
29 | 3/66 50 | 248 - - Ethomeen 15 -1 26 CCNQUEROF
- . Plgures
33 | 5/72 60 | 2.2 4 P.E.I. 10 Inconclusive | b 18
314 | 5772 60 | am2| - 6 4  |P.E.I. 10 f‘;" Lab. 18
P.E.I. 10 Reaction of .
315 | 5/72 o |a.2) - - > PEG 600 6 Components Lab. 18
. P.E.I. hade by
N9 | 5/72 60 | 24,2] - - 20 Reds | 207C 10 - - Hand for
Carbon Lab, 18

88/950001



Le g Analytical Purpos
R ng=zh | Cire % No, Made

FRoe] Tow ) ) | (m) | A7 | Trtacetin | (Trays) | AC4HVE| piitive| % g | e

T.A. | Additive mE

_ . 1 Foiymin . Experi

320 | 5/72 60 |2u.2 2 L 10 ” 0.3 | e
P.T.C.

321 | 5/72 g6 24,2 - 6 10 - - - - machin
P.T.C.

322 | 5/72 84 (24,2 - 6 10 P.E.T. 10 - - machin

= Experi

325 | 5/72 84 jos2| - - 3 P.E.I. - - 1154 mertal
320 | 5/72 84 |as2| - - 4 P.E.1. - - | 14.7 "
321 | 5/72 84 24,2t - - > P.E.I. - - 112.0 "
328 | 5/72 8y jo2s2| - - 3 P.E. 1. - - 110.8 "
329 | 5/72 8k 282 - - 3 P.E.I. - - |18.0 "
Poor

330 | 5/72 84 242 - - . P.E.I. - - |17.2 distri

bution

. P.T.C.

331 | 5/72 8+ o242 - 6 4 . - - - Machine

P.T.C.

332 | 5/72 | 96 242 | - 6 4 - - - - Machim:

- \ ' Experi-

333 [ 8/58 ; B84 |au2| - - % P.E.I. - - |21.5 mertal
334 | 8/48 84 242 - - 3 P.E.1. - - | 19.7 "
33, | 8/48 8% o421 - - > P.E.I. - - ]17.8 "
336 | 8/48 8% j2s.2| - - 3 P.E.I. - - {15.0 "
337 | 3/48 B4 |2k - - 3 P.E.I. - - |14 "
338 | 3/48 B4 |z2u.2| - - % P.E.I. - - 116.8 "
339 | 3/48 84 |a42| - - * P.E.I. - - ]19.0 "
341 | s/72 1 84 |ah.2| - - % P.E.I. - - 110.5 "
342 | 5/72 B4 |22 - - 3 P.E.I. . - a7 "
343 | 5/72 8y joas2| - - 4 P.E.I. - - |12.0 "
344 |} 5/72 B4 tom2| - - ) P.E.I. - - 110.7 "
345 | 2.1/571 84 24,2 - - % P.E.I. - - 1.7 n

68/950001



Anaiytical
. . Purpose
Lergtn | Cire % No. Mace %
F No. | Tow {mn) | (mm) AP Triacetin| (Trays) Additive Additive 4 24 Co::lgnt'
! T A, | F23itive - )
) R . Zxperi-~
346 [ 2.1/57] B4 jen2| - - % P.E.I. 13.6 mental
347 12.1/57] 8% o242 . - % P.E.I, - - 15.3 "
346 (2.1/57; 84 |ak2]| - - 3 P.E.I. - - 15.9 "
349 | 5/72 &4 |an.2 |35.2 - 1 gég’“ 17 - | 6.7 | conquEn
: e ) 1 - - - Experi-
350 | 3/48 84 | 2,21 - - 3 P.E.1. 8.1 mental
355 | 3/58 Eh  |o24,2 - - 3 P.E.I, - - 13.6 n
352 | B/48 g4 |o2k.2| - - % P.E.I, - - 12.4 n
353 | 8/48 84 28,2 - - % P.E.I. - - 10.0 "
) ; P.T.C.
354 | 3/48 84 | 24,2 - 6 5 P.E.1. 10 - - machine
. | P.T.C.
355 | 8/48 ay E 4.2 - 6 3 - - - - machine
- ) i Packagir
356 | 2.1/57 g4 { 24.8 - & 20 - - - - machine
|
- n . P.T.C.
357 | 8/48 84 2,2 - 6 5 - - - - machine
, P.T.C.
358 | 3/48 84 las.2| - 6 4 P.E.I. 10 - - machine
350 |s5/72 B4 242 |33.9 - 3 |Jeorlex | g - | 164 | conquEr
361 | 8/48 50 j2k.75( - 6 10 - - - -
264 | 5/72 B4 25,2 |39.4 - * Span 20 15 - 17.0 | CONQUERC

It will be noticed that many pressure drops are omitted., This is because
Quality Control have not been sble to measure pressure drops accurately on rods
with a small circumference such as 24.2 mm. Also, due to a faulty pressure drop

apparatus, certain results have been invalidated.
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