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ABSTRACT

The obiective nf mv thesls was to determine the optimal
process for recycling one-time carbon snap out forms, The em-
phasis of my project was placed on attempting to remove the ink
present in these forms. 1In so doing, it was felt that the re-
covered ink-free fiber might be useful in an industrial applica-
tion.

Through experimentation in the latoratory it was found that
flotation deinking did an adequate job removing ink. Furthermore,
other methods condidered such as solvent deinking and cvclone
cleaners dld not do an acceptable 3iob remcving ink. Tt can be
éoncluded that flotation deinking will do an acceptable job at
removing ink from one-time carbon snan out forms,

Tt is recommended that flotatinn deinking utillizing the Veith
Yorden Neinking Cel1 be recognized as the optimum nrocess for
deinking one-time carbon snan out fnrrmg, The chemicals which
were found to give the best results were caustic sodium silicate,

potassium soap, and Triton X-100.



INTRONDUCTION

The ohjective of this thesis was to determine the optimum
orocess for recvcling one-time carhon snap out forms. Special
emphasis was placed on removing the ink from the forms. It was
felt that if the ink could be removed from t he forms the recover-
ed ftbnr; would be va]uab]q to-some fndustrial applicaticn. The
carhon snap out forms are presentlv Yeing recvcled and used in
roofing felts, but no process was uncovered in the literature
survev in which these forms were being deinked.

There are three major reasons why this orcject was under-
taken, T®irst, there has been ar ervironmental trend on a nation-
wide scale to recvcle whenever feasible., Secondly, the economics
6? recvcling will become more rewardins as the orice of virgin
puln rises. Finallv, 1t 1s estimated that there is a 200,000 ton
per wvear surolus in ccnverters waste of these snap out forms,

One can readilv see that a process which adeguatelv removes the
ink from these “nrms cculd possibly be instituted industrially

efither now or In the vears to come.



THFORETTICAT. DTISCUSSION

Verv 1ittle work has been done to find a process by which
one time carbon snap out forms can be deinied, Currently, the
enlv known use for these forms after heing recvcled is filler for
toofines ffits. No data was nrocured during the 1iterature review
of anrone trrinc to Aeinlr +hese forms, Possible reasons for
avoidine Aein%ing the8e fnorms mav be fer the massive amounts of
ink as will as the wex that is present.

In the flotation deinking vrocdess it is felt that the ink
particles are attaching themselves to the wax particles, The
collectors, the notassium soap and the sbdium silicate, are alding
In keening these particles disversed and not allowing them to
redeposit on the fibers, The Triton surfactant is forming sur-
face tensiorwhich aids in foaming. As the air 1is introduced in
the cell, the lighter weight ink and wax particles adhere to the
buhbles, Thev sHould flost to the surface faster than the fibers
to et maximum effictencv, The froth is swept away mechanically
ani the recirculated fibers 3sre introcduced at the bottom of the
cell with the atr., It i3 felt that the chemicals being utilized
are producineg 8lichtly d1fferent foaning characteristics, The
foam beine nrnduced en the laboratorv flotation cell has a ten-
dencv to burst or ccllapse, The effect is still good ink re~oval

but 1less flbers are heing floated, hence a higher yileld.



EXPERIMENTAL PROC¥NURE

The process I followed for flotation deinking in the 1lab
utilizing the Voith Morden Neinking Cell was as follows. The
calculations for the chemicals were made Hased on a four opercent
consistencv cook. The chemicals were weigned out and diluted in
the tap water necessarv to brine the cook to the desired four
percent. In a metal beaker, avproximatelv ten l1iter capacity,
the chemicals were acitated in the water while being heated to a
temoerature of S5°C on the steam bath. Time to temperature using
this method generally lasted 6-8 minutes. As the chemicals were
being heated, the carbon forms were torn intc 1-2 inch squares.
When the chemicals reached the desired temnerature, the sﬁeam
bath and acitation were turned off. The heaker would be left
on the steam bath to encourage heat retention. The carbon forms
would be added to the chemicals and allowed to soak for § minutes
at which time the a~itation was apnlied to heat the forms into
puln, T found 1t necessarv to heat the fihers for 10-12 minutes
violentlv to ensure grod breakdown of the flbhers because of the
small eroundword content that was present. After the forms were
thoroushlv heaten thev were emntied into the Volth Morden DNeink-
inz Cell., The ""olth Morden used was the fifteen 1iter cavnaclty
unit desioned snpc!’fca’ly for research, Ccld tapwater, approxim-
ately 17°9¢, was used to dilute the stork down to the desired .6%

consistencv. The flotation cell was run on an average of 10-12



minutes,

fnlw accents from the main body on the deinking cell, where
the air is introduced, were used to make handsheets. It was felt
that the area of foam reToval and recirculation area contained
some Ink marticles that were not indicative of the ink that was
removed, Tn ;n Industrial amnlication these fibers would be
guided into another deinking cell in series,-

Init}ally, the work pérforhed with the flotation cell did
not take into account either pH or vield. In certain cases all
the fiber floated directly to the surface making ink removal
Imnossible without losing a very high bercentage of fiber. 1In
these cases, neither a vield or handsheets were obtained because
thev were not considered feasible deinkine processes for this fur-
nish, Ag my work nrosressed the pH and vield were evaluated to
heln make comparisons with nast performances as well as determin-
ing new directions to avproach. The following experiments made
on the Voith Yorden Neinking Ce?]1 In the laboratory follow the
orocedure out)ined above unless I soec’fv otherwise,

The npilot plant trtal utilizing fhe TYoith “orden Flotation Cell
was an attempt to Auvlicate the most successful trial run in the
lahoratorv. The chemicals used were‘based on cook #13 of Table 1
and are outlined in Appendix IIT.

The nrover amount of water (300 gallons) to obulp at five
percent consistencv was added to the hydrapulper. The temperature
was railsed to ]3O°W hefore the carhon forms were introduced. The
forms were beaten in the hyiraoulper for about 4O minutes. The

chemicals had heen prepared, diluted and raised to 130°F in a



metal tank of approximatelv 100 gallons capacity. The volume
necegsarvy Lo achleve 20 1bs, of carbon fcr~s was determined from

a chart, The nroner a~ount of stock from the hvydrapulper was
pumved to the tank which contained the chemicals to achieve a

cook of four vercent consistencv. The contact between the chem-
icals and the fihers was aonroximatelv 30 minutes., During this
time manual mixing was used to encocurage fiber and chemical con-
tact. The slurrv was introduced to fhe flotaticn cell manually
with the ald of five gallon pails. Once inthe flotation cell, the
stock wés Ailuted to the desired 0.6%7 consistency with cold water
from the nearbv 1ine. The flotation cél]l] was adjusted to encourage
the proner flowace throusch the cell and was run for 30 minutes.,
Accepts were taken from the main bodv of the cell for comparisons
to be made with larorators results. The remaining stock was em-
otied Into “he closest chest. Frem this chest the stock was pas-
sed throuch bhoth the Sergstrems and the Bird Tricleans. It was
hoved that the cvclone cleaners would remove the remaining Ink

and wax conglomerates, Accepts and reiects were taken from t heir
versnective nlaces tO(fetprmine whether additional cortaminarts
had been re~moved by the cleaners,

The softening voint of the wax present in the carbon forms
was found to be ]13-11h°F.1 It was shoyn that under the right
coniitions the wax and ink would conglomerate and float to the
surface of the stock, Tt was felt that If these ccnditions were
met and the stock was introduced to the cvclone cleaners, effiéient
wax and ink removal mav result., The advantage of ink removal in
this nrocess would be the reduction In heating the stock and

1. ™his figure was determined in the first semester's theslis
work., It 1s found on page 3 of my paper.



chemical useage. Appendix II outlines the details of this trial.

One hundred twenty-five bounds of carbon forms were beaten
in the hvdravulper at three percent consistency. The oH was ad-
Justed to ten usine ecaustic. The slurrv was numved into two chests
with as equal volumes as possible, One chest was diluted to .52%
congsistencv to feed the Bergstroms.and the Bird Tricleans. The
other chest was diluted to .2%% consistency, the target was 1.0%,
for the Albias which can be run efficiently at higher consistencies.
After diTuting both stocks to desired consistensies, the nH of
each was adfiusted to anoroximately 10. The steam plne was intro-
duced to both slurries which raised the temnerature to 1130F and
aided in mild agitation. The slurries were then introduced to
their respective cvclone cleaners, Accepts and rejects were taken
from the nroner 1ines in each case and compared to results of the
flotation de inking method.

A wax extraction was verformed to determine the vercentage
of wax hased on weight oresent in the carbon.forms. The proce-
dure followed was in accordance with Tapni Procedures T 0% ts-63,
Toulene was the chemical solvent used to make the extraction. The
wax content of the carbon forms that were used in all oprocesses
was determined to be 1.,92% bv weight. Aprendix I cutlines the

calculations necessary to find this fiesure.



RFSUT.TS PRTIENTATION

The results of the trial run in the pilot plant utilizing
the cveclone cleaners were negative, A sufficient amount cf ink
was producrd when samnles were collected from the accepts lines
from Each of the Tricleans, Bergstroms and Albias, The reijects
were 1nd1§tinguishab]e from the accents 1n each case, Furthermore,
the ink and wax apneared to ccnglomerate and form largce particles
which woald readil v show un in handsheets,

The pilot plant trial using the Volth Morden Neinking Cell
and then the Bergstroms and Tricleans was also negative. The
accepts from the flotation cell contained many large conglomerates
of ink and wax. These varticles were much 1ike those found after
using the cvclones mentioned in the orevious paragraph. After the
flotation cell the stock passed through the Rergstroms and Tri-
cleans., The accepts and relects were indistinguishable because
hoth contained large quantities of ink and wax conglomerates, It
should be noted, however, that the Rerastroms and Tricleans did
clean un the stock somewhat,

The results of the laboratorv deirking cell trials have

been summarizsed in Table 1T,



DISCUSSITN OF RFSULTS

Tt was found that neither the Bprgstro%s, Albias, nor the
Bird Tricleans adequatelv removed the *nk from the stock. It
is worth mentioning that the ink and wax were Clearly separated
from the f%bers before enterine anv of the cleaners. The wax
and ink were clearlv 1ighter than the fihers because thev floated
readily in the stock susmension. However, none of the cyclone
cleaners aid a good fob in distinguishing the differences in
specific gravities between the contaminants and fibers. The cnly
exnlanation that can he offered in behalf of the cleaners is that
the normal overating temperatures are aoproximately 130°F, and
the temoerature of this stock was only 113°F,

The orel imirarv work done in the laboratory using the flo-
tation deinking cell was aimed at finding a ccmbination of chemi-
cals that would adequatelv remove the ink from the carbon forms.
Tn the #t»gt trial it was fcund that at a verv hieh chenical
percentage the chemicals selected worked well. Admittedly, this
was luckwv hrecause one cculd spend manv months and not find a
good comhbination. ™roem this point it was decided to use these
same chemicals and attemot to find the m~inimal amount needed to
achieve the same results. Refer to Ta®le I for the chemical con-
stituents in the following discussicn.

The first cook used a largce amount of sodium silicate, potas-
sium soap, caustic, and Tritern surfactant. The potassium soap and
Triton CR-10 showed excellent foaming characteristics in that there

was not an over-flow of foam. The potassium spap.(constituents in



Appendix T¥) shows favorahle sicns of scum formation. -~The-ink
particles were relativelv fine with a few conglomerates apoearing
In the Noble and Wood handsheets., In general, the ink remaining
was well dispersed in the handsheets. Trilal one indicates the
chemicals used mav he effective in ink removal. However, at this
level of addition the process is not eccnomically feasible. The
next trial should be aimed at reducing che~ical usage.

In-trial two the decrease in sodium silicate and increase
in caustic oroduced very similar results to the first trial. The
ink varitcles were small and well dispersed in the handsheets with
a few conglomerates s+ill visible, After aporoximately five min-
utes Iin the “lotation cell the fibers began to float to the sur-
face., Tt 1s sti11]1 necessary to reduce the chemical innut to
find a feasible solution. Tn the rext trial the sodium silicate
will be decreased while the other chemicals remain the same.

Trial three atte~pted to reduce the chemical consumotion from
13.4% in the previous tria) to 9.4%. Unfortunatelv, after pulp-
ing the carbon forms the stock was emptied iInto the flotation cell
only to find the ink and wax had plated out on the sides and bot-
tom of the metal beaker, Therefore, there was no point in running
the flotation cell., Trial four will attemot to eliminate sodium
silicate and Triton surfactant. .

Trial four eliminated both sodium sllicate and the Triton
surfactant., This trial was meaningless from the chemical input
standpoint. When the stock''was introduced to the flotation cell
the air valve was not checked., When the cell was turned on the
air was intro?uced verrT abruntlr and the fiber floated directlv

to the surface. A defoamer was used hut to ro availl, the fibrous
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mat would not redisnerse. Nne valuable Tesson was learned from
this exnerience and was used thereafter when operatine the flota-
tion cell., '"When the flotation cell is turned on the air valve
should be closed, ihis will allow the susnension to he mixed

well when the air is introduced. It 1s also beneficial to close
the recirculation‘va]ve so that air will be introduced before

the susvension is thorouzhlv mixed. In the next trial only the
Triton will be excluded. This mav leal to some corclusions about
the potassium soapb.

In trial five the chemicals were increased to 7.6% as comvared
to 3.”% from trial four. T™he sodium silicate was used in this
trial but *he Triton surfactant was not. The ink particles formed
were smaller In comvarison than in trial four. There was not a
hirh Tevel of foaming in the déinking cell but scu~ formed nicely.
The “i{hers were floatine to the surface and a fiher ~mat was nearly
oroduced., It -1s nnasible that the pH rf 11.9 could 22e contributing
to this. As a result the vield 1loss aoneared to he high. The
handsheets showed medium sized ‘nk conglomerates unifor~ly dispersed.

The sixth trial was an attempt to duplicate the misfortune
of trial four. The only difference was this trial had slicghtly
more caustic than four. This trial proved to be unsuccessful
hecauce the ink an-? wax formed conglomerates larcer than those 1in
the provious.trial. The foaminc was terrible, nearlv negl igible,
so ink =eéparation from the fiber was not adequate. %urthermore,
tha ink that A1d flrat was attached to filhers which did not aid
In tnk removal. The Triton surfactant needs to be used to encour-

age gond foamingc characteristics.
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The seventh trial was aimed at cutting back on the potassium
snap consumption and eli~ninating the caustic. The ink separated
readilv from the fiber but short?!r after the deinkina cell was
started the fiher flosted to the ton tc form a mat. Thus far the
trials have not followed a logical pvattern. It is time to start
back with the initial trial that showed good results and work on
the chemical consumption reduction in an orderly manner., It is
apparent that all the chemicals utilized thus far should be used
together to obtaln accentable results,

Trial number eight was a duplicate of trial one except that
in eieght the consistencr 'n the f]otaﬁion cell was 0.6% as com-
pared to 0.8%.for number one. The foam characteristics were ex-
cellent, enouch foaming and scumming to effectivelv remove the ink
The handsheets ~ade therefrom are almost ink free. DNefinitely the
best thus far., The next trial will cut the sodium silicate usage
bv % and potassium soam bv + while all the other chemicals remain
the same. A subst{tﬁtion 1s necessarv as Triton C®-]10 is no
longer avallable,so Triten X-100 will be used.

Tn trial nine the ink and wax apoeared to separate well from
the fiber during the cook., Once in the deinking cel]l, the separa-
tion became- more apparent as the wax and ink formed a distinct
laver at the top after dilution. While running,alwost all the 1ng
was removed Iin the first minute. The foamine was more severe in
this trial than in vast trials and the fibers started working their
wav to the surface after a short time. The mat formed could be

due to the new Tritcn utilized hecause Triton X-100 is a suner

foamer, ™he next trial will reduce usage of sodium silicate,
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caustic, and Triton Y-100. Trial ten was quite similar to nine
except handsheets were obtainable because the stock did not float
to the surface in the deinking cell. The foamnine was stil]l more
than necessarr so that cucht to be reduced. The handsheets made
had medium sized in% conclomerates here and there‘, buf generally
lJonkéd very cood otherwise, Some brown fibrous material showed
up in the handsheets which 1s belleved to be grourdwood. This
means the stock should e more thoroughly pulped during the ccok.
The next trial will cut back on all the chemicals a 1ittle and
pulo the flbers longer during the cook,

Trial eleven was verv successfulhin that the highest bright-
ness was achleved thus far with verv good ink removal. The foam-
ing in *he flotation cell was wvery,good because the ink-ané wax
vartictesd were well disnersed and distinct)l v separated from the
fibers, ™he corresnondine vield was the highest to date foo.

The han3sheets ~ade locked almost as good as trial e‘ght except
for the ink particles that were here and there. In the next

trial the caustic wi11 be lowered. The lower caustic should drop
the pY¥ to around ©.%5 which mav he beneficial to the srcundwood
content. Also, the Triton will be decreased because there has
been an abundance of foam in everv trial and onlv .2% or so should
be nefcessary.

In trial twelwve the ink conzlomerates were noticeadly larger
than anv found in trials eight thru eleven. The pH was down to
9.lt which was desired in this ran. The foaming fell a little
ahort of what was exnected. The handsheets showed the ink con-
glomerates too readily to trr this trial again. The next trial

wi1l 2o back to vrevicus lewvslsg of chemical additions as in trial
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eleven, but the ™r*t~n will be lower than in eleven.

Trtial thirteen showed excellent foaming characteristics even
with the low level of Triton being added (.33%). The ink parti-
cles were small and well dispersed in the handsheets with only
occasional visible ink snots. The brightness achieved was L46.2,
only .2 noints short of trial eleven which had 3 1/3 times as much
Triton. At this point the ink is being removed quite effectively
so In the next trial sodium peroxiée will be added to trv and im-
nrove the sheet brichtness,

T™1al fourteen had the same makeun as thirteen except for the
addt tion of 2g of sodium peroxide, The trial itself was a)lmost
identical to trial thirteen. A1l the ink was finelv disversed
and the handsheets were indistingulshable from those made in trial
thirteen., ™he brichtness values, for all bractical purposes,
were equal, Therefrre the addition of sodlu~ peroxide was useless,
Tn the next trial a double collector will he used to see if ink
removal will he enhanced.

In trial fifteen 2g of toulene were added in addition to the
chemicals used in trial thirteen. The ink congzlomerates were the
largest witnessed of all trials thus far., The handsheets looked
very good hetween the monstrous sized blue ink snmots, but would
never be acceoted unless these ink narticles were thoroughly
removed.  The results, delete the double collector approach for
the time being. It mavy he a feasihle process but I would not
encourage anvynone to trv toulene again with the chemicals being
used in this trial,

The final trial was an atte~nt to dunlicate trial thirteen

acain with the hiocher caustic ad4d4%tton, all others heinm equal.
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This wou'd hovefull« show that the Tritcn X-1"0 would hHe ]1owered
vet and st111 nroduce the desired foa=m characteristics. The pH,
vield, and brightness were all very close to onhe another but this
trial showed slightlv lar~er conglomerates than in thirteen.
Therefore, it is recommended to leave the ,333% Triton addition
alone and work on reducing the sodium silicate, potassium soap,
and caustic additions.

The results obtained during the pilot plant trial utilizing
the Voith Morden Neinking Cell, Pergstrcms, and Bird Tricleans
mav not he *n vain., There are a number of exnlanations as to why
the results were negative comvared to the preliminary laboratory
work., Tt should be noted that the oprocedures follcwed in thé pilot
nlant 14 not fellow those nrocedures used ‘n the laboratorv to
determine the ontimum nrocess,

Tn the 1ab the chemicals were mixed in a heaker nrior to the
introduction of carhon forms. After m'xing the chemicalsyas the
temnerature was raised to the desired value, the paper was allowed
to soak for five minutes. The sdaking veriod allowed chemical
interaction and softened the fibers for pulping. The fibers were
‘then pulped at four percent consistencv. Inthe pllot plant the
carbon forms were nulned at five percent consistencv in water at
1300", The chemicals were prepared separately befcore the intro-
duction of the fihers. The fibers were punped into the tank con-
talnine the chemicals and the means of agitation was manual.
Therefore, the contact between the fihers ard the chemicals in the
nilot n1ant was not nearlv in provortion to that contact allowed
bv mechanical means in the laborat~rv,

The effact of the contact +ime hetween fihers and chemicals
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prlays a bigz nart in ink separation, ccnelo~erntion, and disnmersing
the particles. The irk particles inthe laboratorv were small and
well Aisversed !n the sto¢k. The' ink conglomerates-in the

nilot vlant trial were verv large in comparison. This could be
due to the fact that the paper was hydrapulped at 130°F without
the aid of the basic pH the chemicals offer. Another possibility
1s that the temper=2ture melted the wax and the ink togetheg and
the chemicals were not present to disperse them in the stock as

fine narticles. Finelv dispersed ink particles are more favorably

removed than largce ink particles in a flotation deinking svstem,
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CONCLUSTONS

I coneclude that the flotation deinking process used in fhe
laboratorv with the Volth Mecrden Deinkine Cell is the ootimum
process to recvcle one-time carbon snap out forms at this time.
Furthermore, I feel that sodium silicate, potéssium scap, caustic,
and Triton X-100 are a good combination of chemicals to deink
these forms, T am confident that further work would show the ver-
centage chemical addition could be lcwered with the same degree
of ink removal found in trial thirteen. I also feel that this
process could be implemented In an industrial application if the

laboratorv nrocedure used could be duvl icated irdustriallvy.
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RFCOMMTNDATIONS

I recommend anvy further work attemoting to deink one-time car-
bon snap out forms be directed to the fiotation deinking method.
I sugmest that the basis for deinking should te the chemical
makeuo of trial thirteen. One could proceed bv reducing usage of
one variable at a time bv the following method. Reduce chemical
addition of one variable bv one half each trial. Compare the re-
sults to the orleinal tria) to determine whether more of less
chemical is needed. If less chemical is needed, add an amount
half the distance tothe previous trial. Repeat these steps un-
t11l the minimal amount of chemical is found, then work on the next
variable in the same manner. This would be the ~ost logical ap-
proach to finding the mirimal amount of chemicals necessary to
effictentls deink these carbon snap out forms. Althousgzh the trial
I ran using the doﬁble collector was unsuccessful, I think this
area should be given more consideration in the flotation deinking

orocess,
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APPENDIX I

Subject: Tapol wax extraction method.

Calculations of wax content:

welght of wax and beaker #1 157.59) ¢~
weicht of beaker #1 157.L70¢
welght of wax paner #] 1210
welight of N.MN, paner # .513g
welght of extracted papner #1 .309¢

100 x weicht of wax
weicht of wax + welocht of paver extract

paver #1) 100 x .121 = 23.7% wax
121 + .390
paper #2) 100 x .112 = 22.3% wax

JA12 + .39

average <=

>

beaker #2
beaker #2
paper #2

paper #2

paper #2

23,7 + 22.3 = 23.0? wax in carbon paber

NDetermination of % carbon vaper in carbon forms:

25.15¢ 0.N,

paner weight ¢
6.8 0.0,

carbon forms

6.86
4300 I R o

x 100 = 21.1%

Therefore, the wax nresent in the carbon forms is:
H

(23%) x (21.L7) = );,02% by weight

184.317g
154.205a

o FLEE

.506g
.391g
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APPENDIX TI

Pi1ot plant trial utilizing cvclone cleaners:

125 1bs. stock beaten in hvdranulper

3 ccnsistency in hvdranulner

pH adiusted to a value of 10.1 with caustic
agitated for 10 minutes

half the slurrv was stored In two seperate chests:
chest #1- diluted to .52%: tarcet was 0,507
chest #2- Ailuted to .%67: target was 1.0%

chest #1- adiusted oY te 10,2 with eaustie
temperature raised to 113°F with steam vipe

chest #2- adjusted pH tec 9.6; target 10.0
temperature raised to 113°F

chest #1- feeds Bergstroms and Bird Tricleams

chest #2- fed the Alhias
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APPENDIX III

Pilot Plant- Voith Mcrden Delnk'ng Cell:

Constituents: Nry We t
Paper 20 1hns. 9670g .
Todium Silicate 282g 66lhg
Caustic 176.5¢g ZOQg
Potassium Soap 202¢ 017g
Triten ¥-100 30.3g 30. 3¢
: 11,[Fog
£ Q
+-050-gallons Q:3 )
17 consistencv cock, 130OF ) 7
.67 consistencr in flotation cell
oH 10.L
125 1bs = 299, gallons of water in hydrapulver to
TL05%) (T.30 1bs/Bal) achieve 5% consistency
20 1bs = 19 gallons at 5.0% consistency

.05) (9,38 1bs/gal)

' ’20 1bs
( oly) (N5 1-s/gal)

c8,.8 gal.'g 60 gallons for L% censistency

60-11% = 12 gallons for chemicals to he mixed in

11.18% = 25,3 1bs (25.3.1bs + X 1bs water) = 12 gal.
N E-TAN3) N> Mos/gal

¥ = 12 gal, (9,5)- 2F.3

X = 76,7 1»s. water = 9,272 9,0 gallons water to dilute chemicals
” ) ,Eh
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APPENDIX IV

Potassium soap chemlcal makeup:

1R0g of Nlelc acid (95%)
20g of Stearic arid

1502 of Wthanol (9F%)

i2g of Potassium hvdroxide
5002 of water

This mixture was »nroduced over a steam bath to e~courarce solubility

of the soav.



T REBLE -1

PRPER (3 | Sicate @ | Smap () | cAusTic @] TRITong @ % ”
Cook WET DRY WET DRY WET DRY WET DRY | TYPE ACTUAL|WATER |CHEM PH YiELD IBRTNS
F1#F 1| 23| 120 37 iy Lz kse | 4.0 1 34 |cE-10) 2.8 128171 il 44 |

* 7 1asa| 90 | 20 i 76 | 99 | 2.0 | 30 | 2.6 [CF-10| 2.\ | 2120 /3.4 444

#3957 9% | ¢e |25 |95 |20 | 3.0 |26 |cF-i0| 210 | 2133] 9y

#4 1957 90 3.2 | 1% | 2.0 |1.3 2194 | 3.8

*5 |95.1] 90 ‘7.? 3.0 | 36 | 0.8 | 42 | 3.6 2028 | 7.6 | 1.9 Y34

#6957 90 32 | 1.8 | 3.0 |2.55 2193 4.6 /2.0 | 9 |42.3

#T lasa| 90 | 70 | 2.7 | 2.0 | .45 CF-10[ 1.2 | 2194 | 4.6 |

# 3 1957|190 | z13 | /0.5 i 11.7___'2_._'1__}.: 3.0 |cF-10 | 2.1 | 2136 | 17 124 | 90 H46.2
~ |*T1957]90 [13.2|50 |95 |21 |31 | 30 [X-jo0o| 2. 2:26:' A /2.7.! |
i # /0 | 95.7 CIO-W:IA.‘i 3.0 | 9.5 | 2.1 | 3.0 | 255|X-100] 1.5 | 2140 9.1 10.% | 90.8 |44.2

| #/1 195.7] 90 | b.b | 25 ‘i-l. 2.0 | 20 | )75 |X-100| 1.0 | 2136 7.5 10.3 94.2 | 6.4

#/2195.7] 90 [ b6 |2.5 9.1 |20 |10 | 85] X100 .2 ]237| 53 | 9.4  91.7 oy

#131957] 90 | et | 25 |90 |20 [2.0 | 175 |Xx100| .3 |2)37| 7.1 | 102 | 9.6 {462
< f_/:f___*‘?__S_._?_" ..7.Q.~h“"° 2.5 9.1 2.0 2.0 |1.75 |A100] .3 | 2/39| 3.7 | /-0 | 50.6 |.46.!
FEAFIS 1 95.7] 90 | b6 2.5 |21 |20 |20 | 175 [X-00| .3 |2134] 8.7 | 9.7 | 9.6 |Y6.1 |

#l_b 15.7 970 | .6 | 2.5 |41 2.0 (2.0 |1.75 [x-100| .2 |2136| 6.7 | /0.3 | 90.7 %.Ij

¥ 37° CoMSISTENCY 1IN FLOTATION CELL

xx 20 ADDED

FYRE VT 2

% s0dium  PEROXIDE

o Toulene

added




TREBLE. L

COOK pH YI’E.LD BRTNS COMMENTS

il 44.1 1 ik finelu  olispersed i handsheets, nood fooming and  scumming
#2 Y4.4 | a00d ink yemoval, mk covx@low\evad:e-s not as  visible as ficet tyial
# 3 no  vesulks- jnk plated out 1n beaker

# Y no vesulte- Sibvous mot flosted <o  surface e

_’#5 19 73.9 | emall 1nk pacticles, not much  foawming, Siver flosted > high fiber loss
# 6 | /20 | 71 laxpe _ink _comglomeveates , nol adeguat e  scumwing o foaming

7 no vesuhts - fibvons wmet $Sloated Lo  sucfoce |

# 3 12.4 | 90 “46.7 | very good nk seperahbn, écod._fg‘aw\.\v\% awnd swvv\m;v\%, small wk B“{}des
+ 9 2.7 fibvous mat foemed ot suxface | oo Tucl« &oaw\wé

# 10 10.3 | 0.3 yy.z %ood 5cuwm\w%, foawm bettexr uv\tvo\\go(“ than #9q, 5romno(.wooo( fibexs presewt
WAL 103 | 9421 He.| pest ik and diler 5epo.<a:‘it.ovx_w.Jf\'\\kswjghw)nﬁg‘;lr\&e;(liv\t yie\d

F12Z 1 949 | 9.7 ] H4.3 | ink pactickes wot os well A(spevs_eo\ as # 11, handsheets show ink veadily
FI3 1 102 | 9.6 | 46,27 | very Bood ink \’e:‘r\o\}&\, g00d  foaming and scuwmming

+# 14 n.0 0.6 | 45.5 %ood mk Sepoxa{iov\,\v\\’\ conglomerates lovger thawn o # 13

F15 1 9.7 | 3261 46l | ik pocticles vexy loxge , Shaw up W hawdoheets thio TN
#16 {10.3 |90.7 | 5.9 good ink. sepaxation go0d Soowming, mk finely dispersed n hawd sheets
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