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THE EFFECT OF LOCUST BRAN GUM UPON THE IRREVERSIBLE
DEHYDRATION OF MITSCHERLICH BLEACHED SULFITE PULP

There is quite a difference between the astrength properties of
undried and air-dried Mitascherlich bleached sulfite pulp., Heat drying the

pulp increases this difference a little,

Treating the pulp first with 5% locust bean gum besed on the fibers
and then beating the pulp undried gives a hizh initial bursting strength

which falls off sharply upon further beating as compared with the undried

pulp,

Treating the pulp with 5% locust bean gum based on the fibers and
drying before beating gives initially the same or slightly higher bursting

strength as compared to the undried pulp, but this bursting strength also

drops upon further beating, : - - C e

Heat-dried Mitscherlich bleached sulfite pulp was beaten and had
5¢ locust bean gum added after beating, The peper showed great improvements

in strength propertles especially upon long beating,

This study has shown that for short beating times the pulp should
be gum treated and dried, Upon short beating this pulp will regain or

surpass the strength properties of the undried pulp,

For long periods of beating, the pulp should be dried and then gum

added during or after beating, This trestment will probably give much
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greater strength properties than the undried pulp,

Iatroduction:

In the Project Report 26 for Project 849, the effect—of locust
bean gum upon the irreversible dehydration of southern plae kraft pulp
was studied, but there was not a large.eno;gh differance between the un-
dried and air~dried samples of pulp to indicate much irreversible de-

' hydration,

A non-kraft pulp would probably show more irreversible dehy-

dration, se Mitacherlich bleached sulfite was used in this study.

The Mitacherlich bleached sulfite pulp was obtained in wet lap
form from the Interlake Pulp and Paper Company, Division of Consolidated

Water Power and 3aper Company,

The same type of sxperiments were carried out on this pulp as

" “were carried out on the southern plne kraft pulp,

Experimental:

Page 2

The moisture content of the wet lap Mitscherlich bleached sulfite

pulp was 68,64, requiring 1150 grams of wet pulp to yleld 350 grams of

¢vendry vulp,

A Deater load of a little over 1160 grams of wet pulp was put

in the Valley Beater and slushed for 5 minutes, The Schopper-Riegler
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freeness was 855 cc, The pdlp.vas beaten with 5500 grems plus the
balance weight on the bed plate for 10 mimites to a Schopper-Rieglier
freeness of 801 cc, The pulp was removed from the beater and drained
through a drain box, The pulp was then pressed in ‘a small wine press
to remove the excess water, The pulp vas crumbed onto & wire acreen to

air dry,

Another beater rua of 1160 grams of wet pulp was treated in

exactly the same manner as above,

A beater run of 1150 grams of vet pulp was slushed in the
Valley Beater for 5 minutes and beaten with 5500 grams plug the balance
weizht on the bed plate for 10, 20, and 30 minutes at which times one
liter samples were remo;ed for meking hendsheets, The one liter samples
were diluted to three liters and freeness determinations were made, The
remainder of the solutions were made into handsheets, The handsheets
- -were made on the Valley Sheetmold and pressed on the British handsheet
press in the Pulping Laboratory at 50 1bs, /sq. in, for 5 minutes, The
handsheets were then dried on & stesm drier at 3 lbs./aq. in, for 3

minuteé.

One of the alr-dried beater runs had a moisture comtent of
17.4% and was soaked for 4 hours, The pulp was slushed for 10 minutes
ipn the Valley Beater to remove the knots in the dried pulp and then was
beaten with 5500 grams plus the balance weight for 5, 15 and 25 minutes

at vhich times one liter samples were removed and treated as before,




Project No, 849
June 16, 1950
‘Page 4

The other air~dried beater run was placed in an oven at 105~
110° C, for 1/2 hour and then was soaked for 4 hours befors Deating, '
[No ‘mo1sture determination was made.]ijfhe.pulp was‘sluahad for 10
ﬁinu;es to removse most of the knots due to the dryinz of the pulp and
then beaten for 5, 15, and 25 mimutes with 5500 grams plus the balance

weight on the baed plate, Pulp samples were removed and treated as above,

A beater run was made by slushing 1150 grams of wet puip for
5 minutes and beating it for 10 minutes with 5500 grams plus the bdal-
ance weight on the bed plate, The pulp was put in a crock and 18 grams
of cooéed locust bean gum were added with stirringz, The locust bhean
gun dispersion is made by dusting 18 grams of locust bean gum into 1800
mls, of water and heating the solution to 85-90° €, The temperature is
held ecnstant for 15 minutes whereupon the digpersion is diluted with
water to a total weight of 3600 grams, making a 0, 5% zum diapersion; The
Zum d?spfrsion is stirred until the .temperature reaches room temperature,
The cooled gum is then added to the pulp, The pulp was stirfed for several
hours and allowed to stand over night in contact with the locust bean gum,
The next day the pulp was dralned through a drain box and pressed in a
emall wine press to remove the excess gum, The pressed pulp was then
slushed for 5 minutes before it dried out and was beaten for 5, 15, and
25 minutes with $500 gfama plus the balance welght, Samples of pulp

wvere taken and treated the same as before,

" A beater run was made by slushing 1150 grame of wet pulp for

5 minutes and beating 1t for 10 minutes with the same bed plate load as
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before, The pulp was sucked dry of excess water by vacuum filtering
and was then broken up into small pieces by a dry pulp disintegrator,
The pulp was spread ount to alr dry over night, The pulp was air qriéd
to 5% moisture and then placed in an oven at 105-110° ¢, for 1 1/2
Epnié drying the pﬁié-tavi%;moisfuré.‘ After-;oaking for U4 hours, the
Pulp wae slushed 10 minumtes and beaten for 5, 15, and 25 minuntes with
the same bed plate load as before, Sampleé of pulp were removed at

these times and treated as before,

A beater run on undried pulp was made as before and put in a
¢rock, To this pulp, eighteen grams of gooked locust tean gum were
added with stirring and allowed to stand over nmight, [All pulp slurries

with locust bYean gum had 54 gum based on the fibers, .

The gzum treated pulp was dralned of all excess gum and sucked
as dry as possible on a vecuum filter, The pulp was broken up and

spread out to air dry, The air-dried pulp had a moisture content of

7.04, The pulp was put in an oven and dried at 105° ptvfpr*% lfgrpqpfq

"o & moieture content ;fviil The puip ;as then soaked for 4 hours before
slushing for 10 mimutes in the Valley Beater, The pulp was beaten for _
5, 15, and 25 mimutes with the ssme bed vlate load as before, Samples ) ;

of pulp were taken and treated as before,

A beater run was made by slushing 1150 grams of wet pulp for

5 minutes in the Valley Beater and bveating with the same bed plate load

Feabae kot

for 10 minutes, The pulp was put in a crock and treated with 18 graps
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of cooked locust bean gum as befors, The gum treated pulp hed the
oéxcess gum removed by vacuum filtering. The pulp wae broken upngmi
epread out to dry, An‘electrlé faﬁ wesg uae&,to Qpeed up the drying,
The air-dried fulp hed a molsture content of 6,64, The pulp was soaked
for 4 hours and slushed for 5 mimites in the Valley Beater, [fThis pulp
slushed vell after 5 mimites without knots and therefore did mot need
¥o be slushed for 10 mimites,] The pulp was beaten for 5, 15, and 25
binutes with the same bed plate load described previous%y, Samples o£

pulp were removed and handsheets made ag before,

A deater run wvas made by slushing 1150 grams of undried pulp
for s miﬁutes. The pulp was beaten for 10 mimutes with the sage bed
Plate load, The pulp was filtered through a large vacuum filter a&d
broken up by a dry pulp disintegrator apd spread out to-air dry, The
molsture content upon air drying over night was 7.4%4. The pulp was then
put in an oven at 105° C, for 1 1/2 hours to dry, - At-the end of this
7‘time,‘the pulp was still not dr& enough, g6 the pulp was put 1p the oven

agaln for another hour. The moisture content was slightly over 14,

The oven-dried pulp was sosked for & hours and slushed for 10
minutes in the Valley Beater, The pulp was bdeaten for 5, 15, and 25
Binutes with the same bed plate load, Samples of pulp were removed at
these times and ‘diluted to 0.5% consistency. Locust bean gun (5% based
on the fibers) was added and stirred for 30 minutes before handsheets

vere made, The handsheets were made the game ag before,
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All the handsheets wvere tested for basis weight, duret, tear,
and M. I.T, fold, The hendsheet strength data for these beater evalu~.

atlons under the various conditlons noted are ia Table I. -

TABLE I

HANDSHEEET STRENGTHE DATA ON MIPSCHERLICH SULFITE PULP
YHREATED IN VARIQUS WAYS
(5500 grems plus balance weight)

Beating ‘ Schopper-Riezler Besis Mullen Tear M,I T, g2
Time, min, Preenesg, ece, Weight DBurst, pts, /100 1bs, Factor Fold ‘gi
OUndried Pulp ;?
. b
10 798 b4, 8 106 " 0,94 285 B
20 578 43,4 111 0.65 798 2
30 4oo 44, 8 101 0,60 1720 b
Air-Dried Pulp o
5 792 b7, 5 ! 143 55 :
15 595 ks, z 9N 0.99 255
25 380 45.9 93 0,76  h77
Heat-Dried Pulp - 1/2 Hour ;
5 - Y T U T MR ¥ S B
S 636 4y, 2 81 1.00 293 B %
25 Ls? 45,0 91 0,82 555

Heat-Dried Pulp - 1 1/2 Fours

5 813 45,1 55 1.49
15 , 640 by 4 86 0.97 229
25 450 m.e 89 0.69 365
Gum~-Treated and Undried Pulp
5 760 by, 9 134 0,65 1780
15 750 - 4 9 120 0.3 2110
25 700 46,1 97 0.48 2050

TRCCTTRIVUD A #




HANDSHEEF STRENOTH DATA OF MITSCHERLICH SULFITE PULP

Beating
fime, mnin,

Schopper-Riegler

Freeneas,

TABLE I (Continued)

TREATED IN VARIOUS WAYS
_ (5500 grams plus-balance weight)

ce,

The effect of locust bean gum upon the irreversible”dehydration
‘of Kitscherlich bleached sulfite pulp, or, in other words, upon the

relationship betwsen bursting strength and beating time will bé found in

BAsh
weight

Hullen

gun-frested and Air-Dried Pulp

Burst, pts, ilgo 1bs,

775 45,9 106
745 45,4 113
690 k2.9 99

Cun-?reated and Heat-Dried Pul
767 b5, 4 99
702 uy 4 109

. 620 45 b 87.

Heat-Dried and Gum Added to Pulp
788 43,8 79
530 - -83.9 111
258 u2,7

the followling figure,

rl

126

™ vhagy

Page 8

Pear M,I,T.

Factor Fold
0.89 558

0.75 911 '
0.68 1280
0.86 251
0,72 92
0.6% 693
1,16 201 -

0,82 1180
. 0.73 . 1650
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Discusgion of Results:
From the above figure it can be seen that there is quite s
difference .boetween the dursting strength of the undried pulp and the

air-dried pulp, Heat dryingz the pulp increases this difference a little,

Treating the pulp with gum and then bdeating before the pulp
dries gives a high initial stremgth, bdut uvon further beating, the
strength drops off rapidly. This can be explained by the fact that
there 18 a definite amount of gum vresent and ro excess, The beating
ineresses the surface area of. the pulp, so that with a great deal of
beating there i3 a very large surface area that is not in contact with

the gur which decreases the strength of the pulp,

There is a slightly different effect when the pulp is dried
with zum present, The initis]l beating developes some strength, but
upon further beating the strength drops off falrly rapidly. Agaln the

heat-dried pulp.is lower than the air-dried pulp, --- — - --

When the pulp is heat-dried first and then beaten and locust
bean gum added, the strength increases as the heatinz progresses. This
fact 1s due to the increased surface area created by beating. Also,

there 1s 5% gum present which is an excess amount, Pulp will usually

absorb completely 1% of locust bean gum, The excess gum and the in-
creased surface area account for the increase in strength properties of

the Mitscherlich bleached sulfite pulp,

TITUTE OF PAPER CHEMISTRY
FORM 73 THE INS



- Then upon short-beating .times the vulp will regaln or surpass the
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From the figure it can be seen that 1f very little beating 1is

going to be done, the pulp should be gum-treated and allowed to &ry.

strength of the undried pulp,

'If, however, there is going to be long veriods of beating, the

pulp should be dried and then the gum added to the beater or to the

already beaten pulp,
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THE COMPARISON OF ISCO VAT GUM WITHE ISCO SUPERICR LOCUST BEAN .
GUM FOR PURPOSES AS A BEATER ADDITIVE . . . - [

Adding borax solution to a sample of cooked ISCO Vat Gum
did not cause & gel t5 form nor did it cause the visecosity to change,
Ween borax s added to mannogalactan cume, such as locust been gunm,
& gel sets up between the gum and borax. Since the Vet Gum failed to
give 2 gel, it is not a mannogalactan gum, or if it is a mannogalactan

gum, it ls very Lighly degraded.

The additior of 2% Vat Gum to Weyerhaeuser tleached sulfite
bandskheets gives almoet the same strength vroperties, excevt for fold,
as 1% Superior Locust Bean Gum does, The 2% Vat Gum gives a 36.7%
increaze in burst, while the —l_% -Superior -locust Bean Gum gives 2 —38.1L,":' . -

incresase in burss.

This stnudy shows that 1f the 7at Gum is to be used economically
as a beanbter additive, then the cost of -the Vat Gum will hove to be
nuch lower than the cost of the Superior Locust Bean Gum since it takes
twice as much Vat Gum as Locust Bean Sum Fo produce the same results.
Bowever, if a paper is desired that will nave a high fold, the Locust

Bean Gum would be superisr, even at low concentrations on the pulp.,

THE [NSTITUTE OF PAPER CHEMISTRY
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: INTRODUCTION

Two samples of gum were received from Inals, Speiden &
- Company, New York .City: One sample was called ISCO -Vat Gum, and the
othar was called ISCO Superior lLocust Bean Gum. The vat gum was

compared with the locust vean gum for beater addéditive properties,
,‘ EXORIIMENTAL

A sanple of each gum was welgzhed ints a weighing bottle and
put in the oven at 105° €. ¥No duplicates were run bacauss only en

aporoximation of the molsture c¢content was desired,

The vat gum was 88,1% solids, and the locust bean gum was 85,8%

solids,

A 5 zram sample (ovendry) of ISCO Vat Gum was weighed and
dusted into a tared Seaker containing aboul 500 mle, of distilled i
T o "water, The gum solution-was heated by ‘direct sfezm to a temmerature
of 20° C. for 15 minutes. The gum dicpersion was diluted with water
te a total welght of L0000 grame, a2king a 0.5% eciids dienereisrn.

The dispersion was stirred until cool and storzd in the refrigerator,

The ccoled dispersion was not very viscous like locust

T,

bean gum dispersions are. A sample of the cooked gum dispersion Qas

poured into a test tube and borax solution was added. The mixture did
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not gel or change its viscoslity. All mannogalacten gume, like locust
bean gum will zel when borax is added. Therefore, vat gum is not a

manncgalactan gum or else it is a very degraded mannogalacten gum,

Another gum dispersion wag made by cooking ISCO Suverisr
locust Bean Gum just like the vat gum =bove, The coolzd dispersion was

?airiy viscous.

A bYeater rum was made by socaking 330 g. of Yeyerhaeunsar dleached
gulfite oulp avernizht and slusting % for 5 minutes iz the Talley
Beater., The puln wae beaten with 1530 grams plus the dalance weight on

the bed plate far 25 minutes to a Sehopper-Riegler freeness of 770 cc.

The consistency in the beater wae 1i,520%,

Twenty-five grans of the pulp heaten above were dilused o
fiva liters and handshaets were made usinz 302 nls, of pulp solution,
Tha freeness of the pulp was 753 cc. S5,-R. The nandsheets were
nressed at 50 -ibs./sq. in. for 5 minutes and dfied on a sieam adrier at

3 lbs./sq. in, for 3 minates.

Twenty-five grams of pulp were diluted to 5 liters with 25 g,
of 0.5% ISC0 Vat Gum dispersion ﬁaking 7.5% zun on the weight of the
fiders. The pulp furnish was stirred for i/2 hour, Handsheets were
made using 303 mls, of pulp furnish., The freeness of the pulp was 740 ce,

$.-R. The hendsheets were pressed and drled the same as above.

e ——
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- Pwenty-five grams of puln were diluted to 5 liters containing
50 zrame of 0.5% ISCO Vat gum disversion, making 1% gum based on the
~-weizht of the pulp. The pulp vas stirred for 1/2 hour, Handsheets ’

ware made using 297 mls. of pulp. The freeness of the pulp was 718 ce.

8.-%, The handsheets were ireated the samne as before,

+

Pwenty~five grams of pulin were diluted to 5 litere containing
100 grams of 0.5% ISCO Vat Gum J!spersisn, making 2% gum based on the
pulp. The pulp was stirred i(? hour., Hendc¢heets were nade using 05
mis, of nuln, The fresness of the puln was ?1€ ¢¢, 5.-E. The hand-

sheate were trested the same mg before.

Twenty-five grams of pulp were diluted to 5 liters containing

oA

&

zersion, maring 0,5

[}

28 zrams of 0,5% ISCO Suverior Locust R2san Gum 41

gum o1 the pulp. The vulp wae stirred 1/2 hour. Handsheels were made
using 311 mls, of pulp. The freeness of the puln was 710 ec. S,-R.

B e ]

--The -handsheets were treated the same a3 be?ora,

Tranty-five prama of puln were diluted to 5 liters contalining
50 greas of IS0) Superier locust Bean Gum dispersion, making 1% zum
50 the pulp, The pulp furrnish was stirred 1/2 heur, EHandsheets were
mele using 294 mls, of pulp. The freeness of the pulp was 707 ce. S.-R.

Trha handsheets had the same trestment,

= e e e waeae
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Twenty-ive grams of pulp were diluited tc 5 liters contalning

100 grame of ISCO Superisr locust 3ean Gum dispersiona, making 2§.gum

" on the pulp, The vulp was stirred for 1/2 hour. Handsheets were malde

using 3¢3 mls, of puip. The freeness of the pulp was 5835 ce. S.-R.

T1re handshaeets had tre sane treatment.

All of the hendsheets were tested for basis weight, durst,

tear, M.I.T. fold, and teaeile, The date for these teszte are in

Padle I,
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DISCUSSION OF RESULTS

Tabie I showe that 2% Vat Gunm is almost eaquivalent to 1%

highar fold ttan the vat zum.

™wo vercait of the Tat Sum gives a 34,7% increamse in bharet,
waile 1 and 2% of Suparisr Iocuet Bean Gum gives 38,4 and 45,04

increase ia durel, resvectively,

If ISCY Vat Gum ie much cleaper than I3C0 Suverior Loc:el
Bean Gum, then it could be used zconsmically =28 a beater additive.
The cost of the Vat Gum woiid have tc Ye much lower than the cost of
the Locust Bean Gum since it takes twice as much Vai 3um as Locust

Bean Fum to give the same resulte, FEowever, if a papar is desired

that will bave a high f01d, the locust Baan Gum would be superior,

even at low concentratisns on the pulp.

rem/ 1k

LAEL YL ]

Superior Locust 3ean Gum, The locust bean gum, hewever, zives a mach

THE INSTITUTE OF PAPER CHEMISTRY
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THE ZVALUATION OF ISCO BASE WSX-3 A5 A4 BRATEZR ADDITIVE

The data show that there 1z not much improvemenﬁ in the
strenzth provertles of Wayerhaeuser bleached sulfite by the addition of

ISCO Base WSX~-3. The wet strength is increased only 8%.
INTR0DUSTI ON

A sample of ISC0 Base WSX-3 was received from Innis, Speiden
& Company, ¥ew York, The manufacturer staisd that this oroduct had n»ro-

rerties of a beater additive, These properties were Investigated,.
EXTERIMEYTAL

The solids content of ISCO Base WSX-3 was determined as 18,05%,
A. sample of WSX=-3..was nivetted into 20 mls, .of water (,005 g, of _
solid) and ,005 g, of alum (baséd as s0lid) was added to flocculate the
tase, The base wez floceulated after several minutes and the pH was 4.3,
This illustrates the fact that ISCO Base can be flocced by alum. -
A beat:r run was ncde by soaking 378 grams of Weyerhaeuser
bleached sulfite for 4 hours and then sibshing the »ulp for 5 minutes in
the Valley Beater, The pulp was beaten for 25 minutes with 4500 grams
nlue the balance weight on the bed plate to & Schopper-Riegler freeness |

of 743 ce. ' |

THE INSTITUTE OF PAPER CHEMISTRY
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Twenty-five gramg of this pulp were diluted to 5 liters and
handsheets weres made, pressed at 50 lbs./sq. in, for 5 minutes, and
dried on a steam drier at 3 lbs/sq. in, for 3 minutes.

. _Pwenty-five grams of pulp were diluted to 5.1iters and £.54
‘mls, of WSX-3 were added making 5¢ based on the fibers, The slurry was
gtirred for 5 minutes, Forty-five mls, of 2.5% alum were added making
4,5% alum based on the fibers, The slurry ;as gtirred for 5 minutes,
®he oF was 4,6 and vas lowered to 4.5 by adding a little 2% sulfuric
acid, The »H in the sheatmdi was adjusted t§ 4,5 by adding 6.5 mls, of
2% sulfuric acid, The shee’s were vpressed and dried as before,

The results of the handsheet tests are in Table I,
TABLE I
THE EPFECT OF ISCO 3ASI WSX-3 UPON THE STRENGTH PROPERTIES OF

Lgods
WEYERHATUSTR SLEACEED SULPITE TULP
(450C zrams vlus balance weight and 743 ce, S,=R.)

Wat
Is20 Alum Basls Mullen Scrhopper
Base, Added, Walzht, Burst, Tear M, I,P, Tensile,
;4 ¢  25x40/500  pts./100-1bs.Factor  Fold 1b,/in.
0 0 . k3.8 . 57 1.3% 77 ... 0.4
'S k.5 46,7 61 1.33 73 1.2

DISCUSSION OF RESULTS

If alum had been used in the control, the burst would have been
in the range of 354 pts./lOO 1bs, instead of the 57 pta./lOO 1bs, that
wag obiained without alum, The increase in burst without alum was 7%,

If alum had been used, the increase in burst would have been 13, -
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Weyerhaeuser bleached sulfite beaten to arouﬁd 750 ce.
ScﬁoPper-Rieglgr freeness has a Schovper Tensile, dry, of sbout 15 ibs./
inch, This value was obtalned from previous data on this pulp, Since
there ?f not much gf an ingrease in strength properties due to the
addition of base, there probably was not much of an increase in the value
after adding the bese, The wet tensile value divided by the dry tensile
value times 100 gives the per cent wet atrength, Wet strengths aren't
usually considered developed until they exceed 10%,

This base, WSX-3, has gsome properties of a beater additive,

but probably does not warrani further study at this time,




FORM 73

PROJECT NO ',/8149

OROJECT REPORT FORM rowa vo L A8

REPORE NO 26
Coples tol Files DATE March 16, 1950
Seers . NOTE BOOK..—. 114 _and_ 503
Swanson page ¥ o
Morse SIGNED

Russell C, Morse

« 774 774 503
136-144 154159 103-105
AN EXPERIMENTAL AYTEMPT 10 PREVENT IRREVERSIBLE
DERYDRATIGN OF FULPS UPON DRYING

SUMMARY

There isn't a large enough difference between tha und;ied and
air-dried pulps to tell if there is any irreversible dehydration present,
There undoubtedly is some irreversible dehydraticon praesent, but under
conditions where the dried pulp would have been heat-dried, there would

heve been & decided difference,

The control for the treatment of the pulp with locust bean gum
abould have been drained of excess gum bBefore it was beaten, The date
show that before much fiber surface is developed, the gum—treated pulp

that wag air-dried had the same bureting strength vs, baating time curve

a8 the undrisd pulp beaten with the locust bsen gum,

Due to the lack of a large epnough difference between the strength
properties of the undried and air-dried pulps, 1% cannoi be sald whether the

locust bean gum prevented irrevercible dehydraticn or not,

INTRODUCTION

It appears possible that a eorbed gum or other high polymeric
peterial having suitable properties mey prevent irreversible dehydration

of cellulose fibers, If the loss of strength of pulps upon drying 1is due

¢
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to vander Waals or H-bonds which become so numerous or sc completely formed
that the energies involved in cozventionsl beating and hydration are unable
to dlsrupt them, perhaps prior diffusion of a more hydropinillic material

may prevent 1fréversib111ty. -fhes; gﬁmsrﬁay b;éo;e H;Eondéd to th; ceilulose
gtructure and prsvent tke bonding (and possible sther formation) detwsen
fibers, Upon subjecting such treated fibere to beating the Zum should

anable the fliber to bhydrate in a normal manner,

This experimert will be made with a southern pine kraft pulp which
has not been previcusly dried,
1., A sample will be alr-driod
2. A sample will be trested with 55 locust bean gum ard
ther air-dried.
3, Two samples will be masintained in a moiat stzte,

Beater runs will de made on the above pulps with suitable controls

to determire the effect of the gum on rehydrationm (1),

EXPERIMENTAL

A moisture dstermination wos made on the southern pine kraft pulp
vhich ghowed tket the pulp had 72.4F molsture, It would require 131Z grams

of wet pulp to give 360 grsms of oven-dry pulp.

A bYeater load of 360 grzms oven-dry pulp was allowed to air-dry
on a screen for several days, Two beater loeds of pulp were stored ip tightly

ssaled bottled and kept in their wet conditioen,

U ko TR T R T AR R e
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A beater load .of .pulp wae suspended in 12 liters of water, making
s 3% consistency pulp., This pulp mixture weg stirred with a large Ligktnin
Mixer, To this pulp, 3600 grams of 0.5% locust bean gum disperaion was
added, meking 5% gum on }be weigpt of the fiders, Thie gum~pulp furnish
wvag stirred for several hours and allowed to estand overnight, The next

day the puip slurry wes drained through a drain box and the pulp pressed

in a ema]l wire press to remove the remainder of the water, The pressed

pulp wae crumbed and placed on & scraen to alr-dry,

The‘locust bean gum disperzion wes made by dusting 18 grams of
unpurified locust bean gum into a tared bemker coriaining about ora ifter |
of distilled water, The gum and water were stirred while beirg cocked
repidly with steem injection, The dispereion wae heated to 90° C, =and
kept there for 15 minutes, The dispersicn was then &iluted to 3600 grams,

making a 0,5% locust bear gum dispersizn,

A beaster evaluation was mede using one of the beater loads of
- undried pulp, -The. pulp was slushed‘fﬂr five minutes ir the Valley Baster
and then beesten tc¢ the following freeness levels where szaples were taken
for hardekeets: 850, 800, 700, 600, ard 49 ce, Schopper-Riegler,
‘ The bed plate load was 5500 grame plus ;he balance welght, The beating

curve {s ir Table I,

LA R T
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TABLE 1

BEATING CURVE OF UNDRIED SOUTHEEN PINE KRAFT FULP
{5500 grems., Bed Plate Load)

Beatirg Time, min, Schopper-Riegler Fraeness, ce,

0 : 900

5 86T & 855
T 876

13 896

15 873

20 863

23 : g6k

) 856 *

35 go2 *

45 693 *

50 601 *

57 455

59 41y ¢

* Sasples removed

A beater evaluation wze made on the air-dried pulp, The pulp was

soaked For "four hours ard beatar on the same day, The pulp wes slushed for
5 minutes .n tkeValley Beater and beater to verious freercsss velusa with
5500 grams plus the bulance weight on the bed plate., The freeness velues

ware the same as before, i, e,, 850, 800, 70G, 600, ard 400 ¢c, Schopper-

Riegler, The beating curve i{s in Tadle II,
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TABLZ II

BEATIEG CURYE OF AIR-LRIED SOUTHERK PINE EKRAFT FULP (5500 grems Bed Flate Load)

Bsaiing Time, min, ' Schopper-Rlegler Freeness, cc,
- 5 * 878 |
9 280 _ [
. 15 &73 |
. 25 59
| 26 . 869 & 867
28 g61
30 g7 *
o 701 *
50 583, 715, & 712Y
52 : ' . 666 & 68O *
55 ' 602 *
65 363 & Lo3 *

* Samplee of pulp for handshsets taken

4 beater evaluation was made on undrisi pulp with 5% locust dean
g in the beater, The other bester load of undried pulp was slusked for
5 minutes in the Yalley Beater; - Duri=g the slushing period, 5% of lacust
baar gum was asdded just in front of the beace; roil, The pulp was dbeaten
with HR00 grems plus the dzlence weighkt on the béd plate to the 3cme freeness

values as before, The beating curve is in Tadble III,
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PABLE 111

BEATIN® CURVE POR UNDRIED SOUTHERN PINE KRAPT PULP WITE 5% LOCUST BEAN GUM

IN THE REATER
(5500 grams Bed Plate Load)

Besting Pime, min, - Schqbper-Rieglar Freeness, cc,

869

5 880

10 879

15 879

20 878

25 : 863

26.5 863

28 g6l

30 . 856 *

Lo 77 & 787 *

45 719

46 : 6% *

4g - 652

50 ' 610 *

59 ko5 *

* S;mplea of i)ulp for hendsheets teken

A bezter evaluatlion wee made or the pulp thet was gum treated
and then alr-dried, The pulp wos ecaked [cr four hours and then elushed for
five minutes in the ¥alley Beater and beaten with 5500 grams plas the balance

veight to the seme freeness values as before. The beatinz curve is in Table

v,

— e




BEATING CURVE FOR GUM TRRATED AKD
(5500 graa Bed Plate Load) e e o

Beating Time, min,

e e e

0
-5

10
15
20
25
28
31
32
33
35
4o
k5
46
52
55
57
60
68
75
79
g1
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TABLR IV

AIR-DRIZD SOUTHERN PINE KRAFPT PULP

Schoagq;-Riegler Freeness, cc,

885

890

900

893

£30

269

864

860

860

863 & 862

853 *

839

216

806 *

180 & 7173 L

T
723

678 ¢
B84 »
470
L2o

316 =

* Samples taken feor heandsheets,.
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The handsheet data for the beater evaluatione are found in the .
_ following tables:

TABLE ¥ ,

- fm e e e — e -

" HANDSEEZT DATA FOR BEATRR ¥VALUATION OF SOUTHERN FINE ZRAFT PULP ~ UNDRIED
gUG-1 - '

" { 5500 grams Bed Plate Load)

'Beating Schopper=~ Basis Mullen Tear M.1.,7, Schopper
Pime, Riegler Welight Burst, Factor Fold Tenstile
min, Freenass pte, /100 1b, 1b,/in, -
25 856 cc, 47.9 80 2,99 u50 20,0
35 802 cc,  L5.0 g8 2,64 531 19,4
45 698 cc, 45,1 97 2,31 667 21,7
50 8Ol cc, 46,5 102 2,19 810 21,7
59 L1y ee, 43,6 100, . 2.06 702 242
TABLE VI

HANDSHEST DATA FOR BREATPER EVALUATION OF SOUTHYRN PINE XRAPT PULP -
_ AIR DRIED  gH9-II
(5500 grzms Bed Plate Load) )

Beating Schopper- Mullen Schopper

Time, Riepgler Basgis Burst, Tear M. 1,7, Tensile
min, Freeness Welght pts,/100 1b, PFactor Fold 1b, /in,
30 857 cc. 54,2 79 3.10 240 20.9
ko g0l cc. 40,2 86 2,69 259 18.3

52 666 -cc. 46.9 gh 2,30 399 23.3

55 602 cc, 45,1 98 2.33 393 2,3

65 403 ce. 45,0 101 2,09 480 23,1
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TABLE V11

EANDSHEET DATA FOR BEATER EVALUATION OF SOUTHERN PINT KRAFT PULP - UNDRIZD
AND BEATEK WITH 5% LOCUST BEAN CUN 1N THE BEATERL 849-IIT (5500 grams Bed Plate

Load)
o "_‘gi::?né__ ; ;ig;ig:r Basis :Eizin Tear gg{&T’ ;:::g?:r
min, ~ = ‘Freenegs = ‘- Weight-- pts./100 lbs, Factor -~ .. TUieL /iR, 0 T
30 855 ce. 45,2 91 2,28 412 18.6
40 780 ce. 6.1 101 2,00 4gs 23.4
| 46 690 cc. us5,7 110 1,88 661 2u.8
| 50 610 cc. 4,0 11 . 1,80 665 24,6
59 o5 cc. - 124 1.70 758 25,7
TABLE VIII

SANDSEEST DATA FOR BRATER EVALUATION OF. SOUTHERY PINE KRAFT PULP - 5%
LOCUST BEAY GUM TREATED AND AIR DRIED BEFORE BEATING

gho9-Iv (5500 grams Bed Plate Load)
Yeating Schopper- _A E Mullen ~ Schopper
Time, Riegler Bosis Burst Tear M.I.T, Tensile
¥in, Freeness Weight  pte,/100 lbs.' Factor Fold 1b,fin,
35 855 ce. hhy 3 97 2,26 319 21.6
- 4§ 805 ce. 43.9 104 2,12 Lo6 22.9
S - 660 cc. M0 . 7208 1.88  B¥0 245
68 58% cc. 4y 2 110 1.2 619 24,7
gl 375 ce. 43.7 | 112 1.58 668 26.6

The data for the burst and tear are shown in Figuras 1 and 2,
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';:if 85108 OF RESULTY

-

Drying the pulp doesn't seem to change the bursting properties
of the gouthern pine kraft pulp, dbut the drying shifte the beating curve

s0 that the pulp must be beatsn longer to attein the seme strength,

Beating the undried pulp with 5% locust bean gum in the beater

tekeg & little longer to beat to the same freeness as the undried pulp
alone, but the bursting strength is mnch greater, The bursting strength
of the undried pulp plus the gum after L0 minutes of beating, is equivalent
to the bursting strength of the undrisd pulp alone after 50 minutes of beat-

ing, There seems to be a maximum in the bursting strength for the undried

pulp of 102 points/100 1lbs, between 50 to 55 minutes of beating, On the

contrary, the undried pulp beaten with the zum had a value of 12U points

per 100 lbe, at 59 minutes, and seemed to be gtill going higher,

Treating the pulp with 54 locust bean gum and then air drying
before beating caused the pulp to tzke longer timeg of beating to reach

the szme freenass values ag the undried pulp. However, it took shorter

- times -of beating to reach the seme burstihg strength as the undried pulp,
It took 35 minutes to beat the gum-treated pulp to the same bursting strength

of tie undried pulp which took U5 minutes of beating, The bursting stirength

of the gum-treated pulp does not have a steep slope when plotted against
the beating time, This is explained by the fact thet the pulp was drained
before drying, which allowed all the excess gum not absorbed, to excape,
¥ith the increase in fiber surface with beatinz, no more sirength was

obtained because there was no excess gum left to bYe alsorbed by this

THE INSTITUTE CF PAPER CHEMISTRY
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new surface,

In the case of the undried pulp beaten with 5% locuast dean gunm,
the gum was in the beater as the fider surfeoce increased, allowing more
-~ - --pum to be-adasorbed,  This accounte for the steep elope- 0¢ the curve-odialin-

8d by plotting the butating sirength against the beating tims,

This work should possibly be repeatad with some other pulp,
The drying of the pulp should be done with a little heat so that there
will be 2 mach grea{gr difference between the undried and dried pulp,

" The gum-treated pulp could be worked up the same as befora, Ths undried
pulp should be tresied with gum and drained and then beaien befora drying
to give a conirol for the pulp beaten with gum, Dralning the pulp bvefore

" deating would get rid of tks excese gum so that this experimeﬁt would be

comparable to the gum-trestisd pulp and air-dried before baating,

It may be a good thing to beat this pulp as racelved to a

. Schopper—-Riegler freeness of 800 c¢c, before any experiments are tried,

-~ This-would brazk-and open up the f-ibers for the first time since they were R

cooked and washed, l

REFIRENCES , 1
(1) Introductory remarks made by John Swanson ;

Project 849, Notebook 774, pp. 138-139
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AN EXPERIMENT TC DETERMINE IF SODIUM PALCONATE AMND
-t Tt ~ - - — SODIUM- FALCOSULFONATE CAN BE USED -AS -BEATER ADDITIVES . -=— - - - --

SUWMMARY

Although there didn't seem to be any a.d.sérption of sodium
palcosulfgnate when a sample of flltrate was checked for‘transmission
of liéht, there was a. greater increase in ﬁhq strength propertles of
the Weyerhasuser bleached sulfite with the sodium palcosulfsnate than
with the sodiumlpalconate which d¢id indicate that adsorption had taken
place, The sodium palcosulfonate 1ncrea§ed the burst 19.3:%, whi;e the

sodium valconate increased the burst 9,€%,

When alun is added to the sodium palconate and sodium palcosulfo-
nate pulyp furnishes, there was no increase in burst in the case of the
" palconate,  ThHe sodlum palcosulfénete and alum gzave an increase of '9,1%--— - -~ --

in dburst, |

Sodium palcosulfonate which gave the best strength im-
provements probedly weuldn!'t be suitable as a beater additive beéause

it taxes 10%€ on the fiber to give an increase of 19% in burst,

INTRCDUCTION

Work carried on by the Piastics Department of the Institute

indicated thet sodium palconate and sodium palcosulfonate may be suitable

£
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1

..:—7 . .- as beatsr additives for the making of dark colored papers, The present

“
“~ !

» =) 7 7 -, experiments were performed to investigate this possibdility, A
~ 7. EXPERIMENTAL
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A celibration curve for sodium palcénate'was made by preparing

P a‘solution of known concentration of sodium palconate (.5 g,/1,) and

1 Ca making a @ilution*to A oeft. These'adlutioﬁsiwere put into cells o ‘
_5 ‘ . and placed in the I,P.C. PhBtolom;tér:to ha;e ;heir‘transmissions
o - -_“f~;;ad. The standard solution was distilled water, The data are in
. ] : 27
o " feble I and Figure I, |
P o : -h - .
K Ttk " TABLE I - |
_ CAigisRATION CURVZ POR 'SODIM’ PA\LQ(;N@T:@: 2 S
o Conceriration of Pzlconate Transzissiosn, % ‘
P 0 _ 100
L C oleL _ 78 _
S T T T os e i, T T - S
) A similar calibration curve was prepared for sodium palco-
N sulfonate, The data are in Table II and Figure I, )
_ N ' TABLE II
j » ‘ CALIBRATION CURVE FOR SODIUM PALCOSULFONATE |
; o " Concentrstion of Palcosulfonate _ Transmission, % )
;:_,, ' _—_— P ‘ ' . 100 -G
WL . e 0.1 g. /1. , 80
hé‘n 0.5 gL, ) | 34 . o ‘ .
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Pebruary 22, 1950
Sodium palconate (200 ml, of .5 g,/1.) was added to 10C mis,

of 1,55% consigtency Weyerhaeuser‘bleached sulfite pulp, The pulp

furnish wee diluted to 1 liter and stirred for 1 hour, This is about

1¢€ palconate based on the fibers, A sample of filtrate was removed

f;om the pulp'élﬁ%éy"by vacuum'tﬁroigh the bottom of a medium-porosity,

sintered-glass c?ucible. Tre sample was then read for per cent

transmission, The coacentration of the nmaleconate in the slurry was

.1 g./l. If no pa;conate ig adsorbed, the transmissi;n of the filtrate

would be the same as before (78%), Tne transmission of the filirate

read 85% which corresponds to ,0562 g./l, This difference in the

transmission figures to be 43,24 adsorption.

A similar experiment was carried out using sodium palco-
sulfonate, Phe concentratlon of the palcosulfonste was .1 g./l. If
mo adsorption tock place, the transmission should be 80%, The trans-

missior of the filtrate read £1%4, This transmission is tco close t¢

the original for .1 g./l, to be due to adsorption,

"7 7 7 "Moisture deferminations were made on these two compounds,
The sodium palconate had 9,57% moisture, while the sodius palco-

sulforate had 5,21%,

A stock solution of sodium palconste was made by dissolving
£,01 g, {oven dry) in 1 liter of water, A stock solution of scdium
palcosulfonate was made by dissolving €,00 g, (oven dry) in 1 liter

of water,

Weyerhaeuser bleached sulfite (377 g. air dry) was slushed

for 5 minutes in the Valley Beater after 2 minimum of 4 hours socaking,
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The puln was beaten to 765 c¢e, Schopver-Riegler freeness i2 21 minutes

using 5500 grams plus the balance welght on the bed plate,

Twenty-five zrams of pulp were diluted to 5 liters and hand-

sheets were made,

Twenty-five zrams of puln were diluted with‘250 mls, of
21/2 ¢ élum (25% alum based on the fibers) and dilu‘ed to 5 liters,
The alun was added to the pulo around 1% concistency and siirred for
5 ninutes Yefore diluting to 5 liters, EHaadsheets were made keening

the ph between 4,5-5,0 in the sheetmold by adding sulfuric aecid,

Twenty-five grams of pulp were diluted to 1% consistency and

417 ml, of 6 z./1, sodium valconate (2.5 g.) were added and stirred

for 1 kour, The nulp slurry was diluted to 5 liters (0.5% consistency)

and handsheets were made,

Twenty-five grame of puln were diluted to 1% consistency

“and” 517 mls, of € 2. /1. eodium palconate (2.5 2.) were added and stirred ~

for 1 hour, Alum (250 mls, of 2 1/2 %) was acded and stirred for §
winutes, Tne pulp furnish wes diluted to 5 literes and hendsheots were
made keepinz trepH between 4,5-5,0 4in the sheeimeld by adéing sulfuric

ecid,

Two seis of handsheets using sodium palecosulfonate instead of

sodlun valconzte were made just like these above,




Handsheet
Setg
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The hardsheeis contzining 104 sodiur palconate were a slight
vink, while those containing the palconate and 253% alum were so brown

a8 to resemble unbleached kraft naper,

The handgheets coniaining sodiur palcosulfonate were about
the same in annearance as the palconate excent that the sheets con-
taining palcosulfonzte and alum were not as darx as those with palccnate

and alun,

These two salts had tre following effects on the freeness:

(Tzble III)
TABSLE III

ThE EFFECTS OF S0ODIUM TALCCNATE AND SCGDILM
PALCOSULFONATE UPCH THE SCHOFPEER-EIEGLIA FRZENISS

Alum, Sodium Palconste, Sodium Palcosulfonate, Schopper-rniegler
! p % Freeness cc,
T L LT - e S 4L S
25 - - 751
" 10 -~ 751
25 10 - 634
- - 10 745
e - 10 &4

The handsheet detaz are in Table IV,

THE INSTITUTE OF PAPER CHEMISTRY

b
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TABLE IV

THE EFFEICT OF SODIUM PALCONATE, SCDIUM PALCOSULFCHATIE, AND
ALUM UTCY THE STRENGTE PROFERTIES OF WETZRHAEUSER BLEACETD SULFITE
( 765 ¢c, S.R. and 5500 grams bed plate load)

Sedium Sodium Mullen Zlmendorf Tear Tapni

Falconate, Pelcosulfenate, Alum, BRasis Burst Tear Factor Size
% 4 4 Weight "pis./10C 1bs, g, /sheet sec,

.0 0 0 43,9 52 62 1,41 Instantanecus

0 0 25 #2,8 g5 61 1,43 Instentaneous

10 0 0 44 8 57 63 1,41 Instantaneous

10 0 25 Lz, 7 55 5& 1,31 Instantaneous

0 10 0 hy 2 €2 (30 1.45 Instantaneous

0 10 25 43,0 €0 . &4 : - 1,49 Instantaneous
DISCUSIION CF RESULTS

The alum alone increases the dburst and tear slightly., The

burst is increased 5,84,

The sodium palconate lncreases the burst wnile the tesr re-
rains the same, The increace in burst was 9,6%, When alum was added
to the sodlum pelconate, the burst was not affected and the tear de-

creased 8,44,

The sodium palcosulfonate increases the burst 19,3% and in-
creases the tear 2,28, When alum is added to the sodium palcosulfonate,

the burst is increased only 9.1%, but the tear is increased 4, 2%,

FORM 73 THE INSHTUTE OF PAPER CHEMISTIV
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There is no slzlng effect due to the sodium palconate or the

valcosulfonate,

Iven trough there didn't seem to be any adsorption of

ad&iﬁm_ja;égéuifégé;e vken a sample.of filtrate was checked for
transmission of light, there wag a greater increase in the strength
properties of the sﬁlfite puly with the gedium balcosulfonate than
with the sodiunm balconate which did indicate that adsorption had

taken vlace,

Tre quantity of aluxm fdded was much sreater than that
usunlly added, It took thet much alum to lower the pH to 4 5.5, It
may be better to add only 2,5 or 3% alum to the nulp and lower the pH

te 4,5-5,0 with sulfuric acid,

rm/lk

P E N A

FORM 73
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A TECHNIQUE FOR INVESTIGATING THE ADSORPTION OF BEATER ADDITIVES
INTRODUCTION ) o S i _ o
The proposed method of stundying adsorption of carbohydrate

beater additives on pulp is the addition of a known amount of additive
and the analyeis of the white water for the unadsorbed portion. An
article entitled "Quantitative Determination of Carbohydrate with Drey-
wood's Anthrone Beagent" by Morris in Science, March 5, 1948, descrided

a method which seemed applicable in such a study.
EXPERIMENTAJ,
I. Method for Carbohydrate Apnalysis:

Five ml. of the soclution to be analysed for carbohydrate are
pipetted into a 1"x 8" test tube. (The size is critical because the heat

produced enables the reaction to proceed.) Then ten ml. of Dreywcod's

Anthrone reagent are-added and the layers thoroughly-mixed-by swirling - - -

until no concentration linee are visible. (The reagent is prepared by
dissolving one gram of Anthrone in 500 ml. of 95% sulfuric acid.) The
mixture 1s allowed to standi for ten minutes and then compared— to a simi-
larly prepared mixture of distilled water and reagent in a Cenco-Sheard-
Sanford Photolometer with a No. 26 Wratten filter. This procedure has

been followed in every case and is the basis of all following experiments.

II. Calidration of the Method for Guar Gum:

The preparation of standard guar dispersions for the purpose

of calidbrating the above procedure was done in the following manner:

b
N

THE INSTITUTE OF PAPER CHEMISTRY

_’]J




Project 849
Agguat 26, 1949

 Page 2
2.500 g. of purified G42 were added to approximately 400 mi. of distilled
vater containéd in a tared flask. The mixture was brought to 85-90° by in-

direct steam and stirred nntil there were no lumpa. The digpersion was _

then diluted to 500 granmsg, .heated again to 85°, and stirred for 10=15
minutes. This made a dispersion of .5% guar. From stock solutions pre-

pared in this manner, all further dilutions were made by weight.

The analysis of known dilutions of such a stoci solution rang-
ing from .1 to +000001% 19 guar concentration indicated that the prae;icél
range of the method was from .bl% to .002%. Within the range the plot

' of concentration agalinst the logarithm of the per céntlﬁransmission gave
| a straight line through the origin; This plot has been used-as & cali-

bration curve.

During the firat several weeks of the work, .O1%, .OOS%.!.005%.
and .002% guar éolutiéns were made frequently and analyzed with Dreywoods

reagent. Rach day's curve was used for calculating any other analysis

= -

completed during that day. The agreement between curves made 1t poasible
to average all the data taken from 6/16/48 to 7/1/48 and drew a standard
calibration curve. This data is tabulated in Table I and plotted in

Figure 1.

For convenience in this work a new unif of gum concentration
vas defined: Gamma () denotes the concentration of gum in millionths
of a gram per 100 c¢. In future work this unit should prodably be changed

since 1t tends to indicate more significant fizures ghan are Jusetified by

the method.
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PHOTOLOMETER TRANSMISSION DATA FRON WHICH AVERAGE GUAR CALIBRATIOF %0
CURVE WAS CALCULATED - e T
(See Figure 1) T
Date - % Transmission R
Concentration 10,000 ¥ 8,000 ¥ 5,000 5 2,000 ¥: -L;
of Cuar .01 0086 -7 ..005% <o T . e
6/16 ‘ 26,0 ©  35.0 . 5L.0. - 75.6 - s
- 6/17 29.8 36.0 , 5£;5‘l,‘ 3i§,2 R
h/18 ¢ 26.9 35,9 - 5245 . 73.20 Lo
| 6/18 . 26.8 34.0 ) 52.7 . 5.2 ) .

6/21 - 28.0 :

6/22

B8 506 T pon LR
53.0

29.6 37.2 - - m2 L

: =, - SRS
6/26 30.0 37.8 'S 53.0 78.9 " . L IE-

37.2 - 54,9 76.0

37,1 -

4 N R =

36.2

6/30
1
Average

30.2

4.0 |
29.2 -

FEhnser
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III. Determination and Blimination of the Blank

Weyerhaeuser bleaéhed sulfite pulp was beaten in a Valley
beater at 1.5% consistency with the balance weight and W500 grams for
30 minutes to a Schopper-Riegler freeness of approximately 800 cc. This
beating procedure has been used throughout the work.

The analysis of white water for additive concentration re-
quires either complete removal of cellulose from the white water or de-
termination of a celluloss blank. 4 preliminary experiment with unbeaten
pulp lndicated appreciabdble cellulose material was apparently dissolved
from the fiber. After filtratidn of the pulp on coarse fritted glass,
the dissolved material in the filtrate gave transmission as low as 70f

when analyzed with anthrone.

Repeated flltration and suspension of the pulp largely removed
the cellulose blank (transmission 98.6%) after 7 to 10 filtrations through
the same unclaaned filter. But if the same pulp which had been extracted

-'¥éﬁ-€1mea wos reauspended and filtered through a freshly cleaned filter,
the transmission went to 81.8%. This indicates that the apparently solu~-
ble cellulose materia) was being continually dispersed from the fiber by

succeeding suspensione and that the more complete removal was due to the

plugging of the fllter.

To simulate the plugged filter a 1/4" pad of Celite Analytical
Filter Aid was made on the glass filter funnel by sucking a distilled
vater slurry of calite through the clean filter. White water which

gave 87% transmission when filtered through fritted glass alone gave 97%

vhen filtered through such & celite pad, This was further improved by
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extracting the pulp twice with distilled water before filtration. Three
aliquots removed at different times during the celite filtration gave

transmissions of 99.8%, 100%, and 98.6%, indicating almost complete re-

" moval of the cellulose blank.

To determine the effsct of the celite filtration on the con-
centration of guar gum, a calidraticon curve was made using dilutions whiech

had been filtered through celite pads giving the followlng resultis.

TABLE 11

CALIBRATION CURVE AFTER CELITE FILTRATION

Concentration in X % Transmiseion
10,000 26.9
8,000 35.8
5,000 52.5
2,000 13.2

A plot of the above data colncides with the standard c¢alibration curve

within experimental error.

" The filtration through a glass filtering funnel necessarily
changed the temperature of the sample. Forcconvenience.of: removiig the
white water esaple from the pulp water mixture, the sample was pulled
up through the bottom of a fritted glass crucible, corked, and connected
to a Hy vac suction pump. It was possible to make a celite pad & mm.
thick on the upderside of these crucibles which, after being pressed under
euction and baked at 140°,C., would remain intact during the filtrationm.
Six different crucibles were prepared in this manner and used to filter

freshly beaten and extracted pulp. The transmissions of the blanke are

€iven in Table III.
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. TABLE III
TRANSMISSION DATA FOR CELLULOSE BLANK AFPTER CELITE FILTBATION

Crucidble % Trapemission
I 87.2
I 87.5
III 87.8
Iv 88.0
¥ 91.¢Q
VI 86.0

¥ith the exception of the fifth sample, the results agree within the

precision of the standard calibration curve.

In later experiments, two samplee were filtered and analyzed in

every case. These analyses usually agreed within +5% transmission.

IV. The Effect of Temperature on Adsorption of Guar Gum on Cellulose Fiber

The general procedurse for studying the effect of temperature
on this adsorption was as follows: a one-liter sample of 1% consistency
Weyerhaeuser bleached sulfite pulp, beaten as above, was brought to a
‘given temperature in a bath regulsted by a Cenco-Dekotinsky - thermo regu-
lators . Then 200 ml. of .1% gum which itself had been brought to tempera-
ture was added slowly. After stirring the sample for 15 minutes, two
aliquote were removed by the above sampling technique and analyzed. The
following tadle includes the data of those experimente conducted after
the development of the crucibdle sampling techrique. The last column of
symbols denotes those groups which were run on the same day. This group-

ing indicates that the effect of temperature on guar adeorption is smaller

than can be detected by the present technique.
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 TARLE IV ;

Rt

EFFECT OF TEMPERATURE ON GUAR ADSORPTION

TR T A e B 2y
b o ¥

Yo ety VR

; ) 5-Gum Adsorbed
Temperaturs, on Weight of
° . Gam Added Group

39.1

0.5
b1.2
30.1
32.8
38.2
28.1

s

bt
3
i

883858
D e < 'Ql

- Vo Effect of Gum to Pulp Ratio on Adsorption of Guar by Cellulose

Enoﬁgh .1% guar disparsion ;as addéd to five one-liter samples =
" of 1% consistency pulp to give .25%, .5%, 1.0, and 2.0% guh on pulp. '
-Distille&'vater ves added to th§ samples so that the firal volume vas
the same in every case. After stirring for five minutes, three H-ml.

‘samples'§ere removed with celite-padded crucihies and analyzed for car-

&

:fi-hohydrate. The percentage of gum adsofbéd by the pulp was calculated.

; f‘Ehe results are tabulated in Table Y and plotted in Figure 2. The ex-

periment was repeated on another day. Both results are indicated.

TABLE ¥

GUM ADSORBED AT VARIOUS GUM TO PULFP RATIOS
1% Consistency Pulp

% Gum Adsorbed on
Concentration Added

% Gum op Pulp 1s¢ Bun 2nd Run
.25 92.4 95.3

.50 : 70.6 6l.0

1.0 , 48,6 ' 39,9

2.0 L1.4 33.2

‘3.0 28.0

—. a—
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VI. The Effect of Pulp Consistency on Adsorption of Guar Gum

To study the effect of dilution over a 10=fold range and yet
not work at -extremely small concenirations, the pulp preparation was
changed. After normal beating and two dietilled water extractions, the
pulp was preesed and crumbed and its moisture content determined. Enough
pulp was added ts gun and water to make a -mixture at 10% consistency with
2% gum on pulp. This was stirred and allowed to stand one half hour.

The sample was split in two equal parts. From Qne part, aliquots for
analysis were taken with filtering crucibles. The other half was diluted
to 5% consistency. This procedure was repeated mgain diluting to 1%
consistency. Calculation of the percentage of gum adsorbed gave results

tabulated in Table VI. The entire experiment was repeated at 1% gum on

pulp.
PARLE VI
EFFECT CF DILUTION ON ADSORPTION
- ST T % Gum Adsorbed Based on T
Total Gum Added
Pulp Consistency, % 2% Gum on Pulp 1% Gum on Pulp
10 42.% 55.C
5 5545 68.0
1 60.6 70.0

These data indicate greater adsorption at lower concenirations. However,

the variation may be due to better agitation, at lower consistencies.

Y1l. Miscellaneous Experiments

Experiments were tried with different fibers including cotton,

rag, hardwood, sulfite, bleached kraft, Hercules cotton, ashless filter
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paper and viecose rayon. In every case there was a cellulose blank.

Several axperimenta-&ere made with methocel. Thess are found on

- - page 65 of Notebook T74. - - .

The experiment described above (Part V) in which the gum .to
pulp ratio was varied was repeated at Oflﬁ consietency. The calculation
indicated that the concentration of carbohydrate remaining after addi-
tion of gur was greater than the sum of the gum added and the pulp blank.

The results are given in Table VII.

TABLE VII
AFPARENT IHCREASE IN ELANK UPON GUM ADDITION

Concentration Remaining

Concentration After Subtraction of
% Gum on Pulp Added, in ¥ Cellulose Blank (ir X )
0.25 208 : . 170
0.5 416 420
1.0 833 1020
2.0 1670 2170

lulose material caunsed by addition of gum. This variability of the blank
would affect all previous work to some extent and should be studied

further.

FORM 12
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It would seem that the most likely soclution to the problem is
a c¢hange to a different fiber having little or no apparently soluble

carbohydrate material.

nbw/ nam

THE INSTITUTE OF PAPER CHEMISTPY

FORM 73

/‘.



