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As Binder Preparation.

Initially & standard VS procsas was applisd to the Canadian stem,
This ylelded a binder which was daxk in solour but very iasily homogenised,
The weight yleld was 2%, Although the cooled xtem was soft the W.R.V,
was cnly 20,3,

The dark salour of the binder may have baen dus to two sffects,
sither it was insufficiently extracted oxr the last stage of pressurs
socking had hrought sbout an oxidstive degradation, The next stage was
therefore sontimuscusly to extract with sn AS process. A batch of stem
was sosked for 24 hours in cold water, drained and then was bdolled five
times for § hour, using fresh water each time. 1t homogenised wasily
to give & light binder of WeReVs 24, It agein only a 23X yleld. (C.286).

Table I shows that the major pert of the wsoluble materis]l was remcved

‘in the initial scak so that the next move was to substitute s short pressure

cack for the atmospheric boils in order to complete the extraction and

soften the stem.
Table X

24 hr. sosk in 12 gall, water,

ramoved as solubles
1st boil in 6 gulls water, " u

3rd boil 1In 6 g‘ll. watex,
4th boil in é gull. water,
5th beil in 6 gall, wuler,

wagadd
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Befors the prassure conoking sxpsriment was carried out we showed that
eantrifuging the stem aftor each cook doubled the efficiency of the eook
in remaving solubles. This effect was due to the mov-l of solubles
zetained by the liquozr within the swollen sten.

C+301 was therefore prepared by soaking tha stem in eold water fer

16 hours, semtrifuging and pressure cooking at 3 psig for ¢ hour,

eentzifuging and then homogenising with fresh water, The binder was iight
in soleur with & W.R.Vs of 25, (Yield 38X)¢ The homogenisstisn went very
easily,

Although this appeared io be a most satisfactory process, from tha

point of view of plant design the Czxnadians did not want any pressurised
vessels, Wo therefors reverted to the purely AS type. A cless study of
the extraction process showod us that in terms of electrical conductivity
and total dissolved sollds there are two phases of extraction when dealing
with threshed stem. 1In tha first there is a rapid leaching of lonic
raterial and a slighter less rapid lesching of non-lonic soluble organie
materiel and in the second a constant slow extraction of soluble material,
both fonic and non-ionics The extractlion of nicotine fsllows & similar
pattorn.

Another feature which was observed while the stem was in contact with
boiling water mas that st Iirst thae stom is light &n eolour and flcats on
the watex but later it sinks and also becomes very much darkers These two

phases did not appear, however, to be toincident with the extraction phases

deseribed sbove
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The conciusions reached at this stage on threshed stem were
1) A yleld of 38X enly may be obtained

11) At least 4 atmospheric boils are rﬁuitod to produce & light
birxier, unless the stam {3 presosk

111) The escks do not nead to exssed 40 minutes each

iv) Centrifuging the cocked stem alds the complete extrastion of
soluble material

Cur Cansdian friends had had success with flaked stem and st this
point a differential rollez was made avallable to us with which we were
able to rell the stem out into mmall flakes. This enabled very rapid and
complete extraction to take place. Btudises on the conduetivity, total
dissolved solids and nicotine content of the 1iquor showed that in 2
minutes we had extracted as much as would have been extracted in 2 hours
from ordinary threshed stem, |

The process was now reduced to a single cook eg. 7.7 1bs. of flaked
stem were bolled in 6 gallons water for 1 hour, The liquor was centrifuged
off and found to contain 3.8 lb, dissolved solids {49%). The residue was
washed in 6 gallons of water for 10 minutes at 60°C and the liquor
sentrifuged offs This conteined 0u4 1b. (5X). The residue was homogenise
to give a light coloured binder (C.310) of W.R.V, 19 and yleld 4O%.

A programme is now in hand for studying the flaking process.

B, KL Preparation,

The samples of FCL which our Canadian friends brought over with them

were very much superior to our sheet in some respects. Their sheet was

thinner and smother and had & wmuch higher flexibility. The reverse side
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fe, that in comtaet with the band was semarkably smooth and did not appesr

to have been torn from the band by the doctor bhlade which {s what happens
4o our material, There are a number of possisle reasons for this which
are being investigated,

i)

1)

11%)
iv)

The

Homogenisation, Ne homogenise all our binder at 2000 p,.s.i.
whersas at Leulisville 5000 p.s.i, 13 now standard. We have had
a Manton~Gaulin homogeniser available for some months which would
work at 5000 pisels we have not been permitted to use it
until raemtllo This extra homogenisation wight well give a
lu; fibrous binder which would offer no resistance to doctor
blade.

We have carried sut soms experiments on the Canadian AS/FCL and
these are detailed below, By visual inspection of the Canadien
flour ground at Joliett they appear to obtain more fine material
than we dos We have no means, as yet, of actually measuring
the particle size distribution.

Doctoring. HMr. Willls 1s investigating different materials and
methods of doctoring.

Lesser effects might be groducod by variations in time, temperatur:
and mixing of binder with flour,

fellowing experiments avre related to the points discussed above.

C294/5389  Variation in flour loading

Loading Casting consistency T.S.(g.mm2) floo Colour
31l Afax 1 T 3% 110 107 1
41 * 8.8% 109 80 3
B4 ® 92X 133 M 2
611 * 6% 8 19 4
sl ® 9.8% 82 ) B 5
=
o
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O
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The casting consistency was kept constant since above 10-11X we find
that we get an uneven and pinholed shest. It will be seen that the
tensile strength dees not alter very much but that the flexural strength
shows & marked decrease with inereased loading. The coleur has been

Judged visually, increasing from 1 to 54 The loading of 541 wmas
zonsidered to be the maximm for manufasturability,

{fect o ¢
Flour Loading 1.8, (g.m'z) fJ.OC)
Unsieved Ajax I 411 143 36 i 1ight in
colour
" 511 116 a3
=100 mesh Aax I 411 135 8% § dark in
colour
" 511 101 32

By leaving in the material > 100 mesh a lighter sheat was obtained without
greatly altering the physical strength.
c3 375 Bffect of particle size

Flour T.8.(g .Qn”) fi00  Colour
511 Ajax II 98 19 ALl very
511 Joliette ground Ajax II 108 21 similay
511 Ajax 1I 4+ 10X micronised Ajax II 122 7

This shows a steady Increase in the tensile and flexural strengths as
the percentage of finely ground flour is {ncreased,
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C305/5370__ Detalled comparison Jollstt aro

Alax 11

Re
(all loaded 331, 3% glycerol and mixed 15 mimutes)
Binder Flour Mixing Temp. ToS.(gemd) fi100 cColour™
Av Z2passesat 2,000 pst{ Re D 4% ™ 17 1
WRY 18 J 4°C 106 1
R¢D 8d%c 106 9 1
, J 82’c 137 4 1
Be 6 passes at 2,000 psi( R ED  4°%C 101 88 |
mRY 21 J 44% 106 ™ 2
RaD 82% 11 50 2
3 82’c 150 64 3

"
increasing dark colour from 1 - 3.

From thess results we can piek out the two trends vhich previous results

had suggested: Firxstly ths Joliett ground flour gives a higher product

4ensile strength and sssondly also givas a darkor sheet.

Both thaso effects

are sonsistent with a smaller partisle sizs flour which pexrmits more complate

leaching.

C. Decolourising experiments. (C.271/53%6).

Bince the yleld from the Canadian stem i3 consistently about 33X it

was felt wortlwhile to try and decolourise the liquors and then return them

to the binder. This was carsied out quite successfully with sctivated

charcoal 40 give & total yleld of nearly 90%.
material doas not have the flexibility of the ordinary binder.

Unfortunately the soluble
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g Loading 1.8 {gim™2)
211 224
21 198
451 137
111 145

" In spite of the high tensile strength the maximum josding for

t)00
121
27
24

13

manufacturability would be about 2.5:1 which means that we have gained
very 1ittle for the cost of decolourising. This line hao been dropped

for the time being.
2 SOUTH AFRICAN PCL

Burley stem from South Africs has been flaked and used for a standard

VS proesss: The cooked stem was extremely soft but remained a dark

colours It was made Ints FCL with recipa A flour at two loadings.

Loading Te8e
Hi T8
511 7
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