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Pearl cornstarch was converted vith hydrogen peroxide at
two perexide concentrations and the solutions were used te tud sisze
1004 rag paper. Superfilm Eo. & solutions of the same conscentrations
ae the corustarch selutions were prepared and also used to tub sise
100% rag paper. The data indicate that superfilm solutions are
distinctly superior to converfed cornstarch solutions for this
purpose. The phyaical propsrties of paper tubsised with high
viscosity converted cornstarch did not show a conslistent varlatien

from those of paper tubsized with lowv viscoeity converted cornstarch,

INTRODUCTION

Project 1102-8 was established by The Institute of Paper
Chemistry for the purpose cof making a preliminary study of the use
of hydrogen peroxide converted cornstarch as a tub asige, The present
report is concerned with a comparison of the physical properties of
100% rag paper sized with 8.30 and 4,15% converted cormstarch and
7w1th superfils No. & af the;s;—één;:el;érations. Studies were slso
made using 8.30 and 4.15% converted cornstarch which had been cooked
with enough peroxide to lewer the viscoeity to that of superfila

golutions of the same concsntration.
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EXPERIMENTAL RESULTS AND DISCUSSION

Conversion of the Cornstarch

- The following formula for the conversion of cornsparch

vas adapted from bulletin SP@-1, "Modificatioa of Starches, Proteins
and Gums with Peroxygen Compounds," obtained from the Buffalo
Electrochemical Co, The beaker was filled in the order gilven

and with congtant stirring with:

1945 ml. of water
0.0312 g. Cus0, (dissolved in water before addition)

0.998 g. soda ash (352003)

250 g. of cormstarch

1,397 g. of 50% H,0p Wissolved in 13.9 cc. of water,
This amount of copper sulfate was chosen because a glass vessel
was nased for cooking instead of & copper one., The mixture was
heated by steam injection to 95°C. rapidly, and maiatained at

that temperature for 2530 minutes,

From the weight of the beaker and contents plus stirrer

at the end of this period, and the weight of beaker plus sgtirrer

first experiment. Since this value is of the desired magnitude
future starch conversions were carried out to this solids contexnt
by adding vater after the cooking had been completed. The b.15%

starch solution was prepared from the 8.30% solution by adding

500 g. of water to 500 g, of the starch solution,
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The converted cornstarch solution of low viscosity was

prepared by using three times as much hydrogen peroxide as listed

in the abeve coocking formuls.
Dispersion of Superfilm No. &

Pwo hundred fifty grams of superfilm No. 4 were placed
in abont 500 ml, of water and heated at 95°C, for 15 minutes by
direct steam injection., The mixture was thez diluted to 8.730%
gsolids content by the procedure descridbed above for cornstarch,
Five kundred grams of water were added to 500 g. of this solution

to obtain a 4.15% solids solution, ~

Deternination of Viscosity

A Mae Nichael viscosimeter and an Ostwald viacosigeter
No. 300 were used to determine viscosity of the eolutions. The
viscosities of the two converted cormstarch solutions (of high
viscosity) and of the superfilm solutions were determined with
a Mac Michael viscosimeter. Since the torsion wire used in these
experiments was accidentally broken before being calibrated witk
a solution of known viscceity the viscosity of & 4,15% superfilm
solution was determined with an Ostwald viscosimeter. The
viecosities of the other solutions were then calculated from the
Mac Michael viac;sineter data and the value for the viscosity of
4,15% superfila solution, The viscosity of the cormstarch which
had been modified by the larger amount of hydrogen peroxlide was

dotermined by an Ostwald viscosimeter,
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Tub Sising Procedure

A laboratory tub siting apparatus was uesed. The temperature

of the sizing solution was 55°C. in all cases. A ten to seventeen

foot length was marked off on each strip of paper tubsised. Bo
weight was placed on the weight rod on the #ollers. After the

paper had beon sized the sections en each side of the markings

were discarded and the paper of known length weighed, Several
sections of uncoated paper of the same length as that tubsised were
veighed and the average taken, From this average weight of uncoated
paper corresponding to the given lenztn, the weight of the coated
paper and the sclids content of the coating solution the amount of

starch solids takern up per foot of paper was calculated.

The tud sised paper was tested for basis weight. Mullen
_ Burst (Model B), M. I. T. fold, 1n and across, Gurley porosity,

Elmendorf tear, in and across.

The results are given in Table I,

The data indicate that paper tub sized with superfilm
has a greater bursting strength than that sized with converted |
corastarch., It 1is seen that the paper slzxed with converted corn-
ata}ch has very nearly the same bursting strength regardless of

the amount of peroxide used in the conversion,

Paper slszed with superfilm has greater folding endurance,

both in the in and across directions than that sized by converted
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cornstarch, There seems to be an exception in the case of 4,15%

converted comnatarch of high viscaity. The folding endurance of

paper sized with this solution in the ﬂn;direction is better than

that sired with superfilm He. hf Paper siszed with high viscosity
converted cornstarch has a greater folding endurance in the "in" ﬁ
direction than paper ‘sized with low viscoaity converted cornstarch,

Just the opposite relationship holds for folding endurance in the

across direction,

The data given for the Gurley poroasity show that paper
sized with superfilm ie more porous than paper sized with converted
cornstarch., Paper si:ed with high viscasity converted cornstarch
has a much lovar poresity thar that sized with low viscoaiiy

converted cornstarch,

There seems to be almost no difference in the tear
strength in the "in" direction between paper elsged with superfilm
and that eized with the two converted cornstarches. The twe
cornstarch-sised papers bave identical values for tear; the 8.30%
superfilm has a slightly lower value and the 4.15% superfilm sne

which is slightly higher.

The tear strength in the "across® direction is less for
paper sized with superfilm than for that sised with converted
cornstarch, Paper esised with high viscosity converted cornetarch
has a greater acroee direction tear s;rength than that sized with
low viscosity coaverted cornstarch. There is no diffesrence in the

tear strength in the across direction between &.15% superfilm-sigzed
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paper and paper sized with 4.15% low viscoeity cormstarch. The
tear strength in the across direction of peper siszed with 8.%%

superfiln 1s only slightly less than thet of paper sized with 8.30%

cornstarch of low viscoeity. - . ) L _

Yo may conclude that superfilm No. 4 solutions are
distinctly superior to hydrogen peroxide converted cormstarch
solutions as a tudb size for 100% rag paper. A comparison of the
physical properties of paper tubsised with high viscosity converted

cornstarch with those of paper tubsized with low viscosity corm-

starch shows no consistent pattern.
SUGGBSTIONS YOR FURTHER WORK

Since hydrogen peroxide converted cornstarch is
detfinitely inferior to superfilm as a tub aize it 1s recommended

that no further studies be sade with converted cornstarch,

ns/ ja
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ANALYSIS OF THE DISTRIBUTION OF SUBSTITUENTS ON CARBOXYMETHYIw
CELLULOSE BY 10NOPHORESIS

N T T .- - = - - - -

IFTRODUCTION

In the hydrolysate of carboxymethylcellulose 8 different
{
subatances may theoreticslly be present., These are: unsubstituted glucose,
the three mono-substituted glucoses, the three di-substituted glucoses

" and the tri-substituted glucose,

The amount of each of these can be determined by chemical means
8s shown by Timell (1), Thus the distribution of carboxymethyl groups on ‘
& cellulose chain can be found, It is known that the degree of substi- r
tution has great influence on the properties of a cellulose &erivative.
Little is known, however, about the influence of the distribution of the
substituents, This is largely due to the fact that the chemical method

of distribution amalysis is complicated and time-consumilng,

The present work is an investigation of the possibilitles of
using a combination of paper electrophoresis and chromatography for this

analysis,

EXPERIMENTAL AND DISCUSSION

Phe carboxymethylcellulose used in this work was a Hercules

Powder Company "Cellulose Gum" with a degree of subdbstltution = 1,2,
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The hydz;oi}sia was carried out as recommended by Timell (1),

e s e

50 ml, of sulfuric acld {72%), cooled down to +2°C, (Timell cooled to ~6°C,),

was aided to log OMC in a 200 ml, flask with a ground glass stopper, The

flask was shaken for 24 hours and after standing for 20 hours, the dark

- solution was. diluted to 800 ml, with water and boiled under reflux for 8
hours, The acid solution was then f iltered for removal of undissolved,

-Hul!c pubgtances and neutralized to pH 3,4 with the weak ion exchanger

Amberlite IR-4B (Rohm and Hass), Finally the solution was concentrated

"to 200 ml, on a steambath,

¥Yhen this hydrolysate was put on paper ani run in the ionde
dvhoresis apparatus, sn lonogram was obtained as shown in Figure 1, A

phosphate buffer of pE 9,9 and ionic strength 0,05 was used,

Four well defined zones can be seen
and it S5 assumed that they repre-
sent the four possible degrees of

Lummmumqu-. D5, o Lime
ure, The D,S.0, zone has moved toward o e nnnep SfArdiag e

QT e g e
HS IR A
i .l}riq

the cathode because of the electro- . IR EX

osmotice flow, D,.S5.,1 is the heaviest

FITTNTSERAETRES § o - TG

I -

r,u- T m! D5 2
i

one as might be expected when the
D.S, of the original carboxymethyle-
cellulose was 1,2, D,S.2 has moved
‘:about twice as far from the starting
1ine as D.5.1, D.S.3 1s the faintest of the sones and lies quite clese

to the D,S,2 zone, The migration distances under different conditions

]
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werTe as chown in Tadble 1, The dlitancea vere meagured from the front of
. co e -.___; - .
the D,3,0 sene %o the front of each of the three other sones,

PABLE 1

Bun o, )| 2 3 : &
pE T 99 - ey T e o g
Voltage 500 1000 2000 1000
'iﬁfratzon hrs, 2 1 1/2 1
Migration Distance mm,
D.8, 1- 8s 84 8 58
- D.8, 2 136 | 135 130 93
2.8, 3 151 152 145 106
Beiat_lve migration distance ma, o “Theoretical
D.8, 1 1 1 1 1 1
D,8, 2 16,0 1.6, 53 1,60 1.4
0.5, 3 1.78 1.6 L7 183 2,0

Tho theoratical relative migration distonces are ecaleulated on the
assumption that the charge mass ratio is direcsly proporticnsl o she
“migration diatance, The ebaerved migration checks very well with the
caloulated in the case of the D,5, 2 mone, but not by far as well for
the D.85, 3 sone,. Bun or, & which is identicsl with Tun or, 2 eaxcept
for the pH vas nade $o sse 1f incamplete dissociation of the third
carboxyl group might be thé renson of the discrepancy. This does not

seen to de the case, .

By cut¥ing cut axd spraying gulde strips the three hosvieat
Z0nes vero iocaﬁsml in an lonogrem, The sugsrs were them cluted and

s

PP 3 A




S
=

Al

1:rr¢'_'jri"‘.".f;;'};'_‘iﬁ‘ B S L TR A

i - : ST

Lt o R o June 1, 1953

el Project 1102-8
. Page [

.s'pott'ed‘ pn.ﬁapar. The paper wag dmlop_ed vith an ethyl acetate-acetic
| acid-water (812;2) solven, After 10 hours the paper wae dryed and

sprayed with aniline hydrogen phthalate solution, Thoe resulting

chromatogrem 1s shown in Figure 2, | “\g\ N §

As expected D.S, O shows only the glucoso apod, :

The very faint glucoso apot of D;8, 1 s & ¢ 7 4
~ prodably dus bo incomplete separation of /

the n.s.' O apd D8, 1 zomes on the ionogranm, g 69

The main materisl of D.5, 1 aM D.8, 2

7

has the eame Ry values when $his solvent

is used, Two faint spots shown by the total

T T e et b ey R s o

hydrolysate fail to appear in the chromatogram: of

the fractions,

CONCLUSIOR

The hydrolysate of a carboxymethylcellulose ocan be fractionated
with respect to charge by paper electrbphoresia. Further frastionation of
the mono- and di-substituted material into isomers by chromatogrephy will

probably be difficult, It should however be possible %o determine the smount

of the materisl belonging o the different charge-greups, N

Colorimetric deteymiration of the anthrone camplex might be the
bost method, If analyses of this kind could be made, the degree of

substitution of sarboxymethylosllulase could be determined using very
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s d e

small amounts of material, In eddition one would get a fairly good

i

W
ey .
:F-a s

fdea about the distribution of the sudstituents on the cellulose chaln,
REPERENOES

‘(1) - Pimell; Sv. Papperatidn. 55, &49; (1952).
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) A PRELIMINARY EVALUATION OF MINNESOTA MINING AND KANUFACTURING
COMPANY'S FC-804 AS A SURFACE SIZING AGENT

SUMMARY

The first portion of the work consisted in surface sizing a
45 1%, /ream Weyerhaeuser bleached sulfite stock with solutions of 3,0,
1.5, 0.75, and 0,50% of Minnesota Mining anmt Mamfacturing Company's
product, FC-804, The sizing ability of this product was determimed by
measuring the time of penstration of several ofls and greases into the
treated stock, Also, the change in contact angle between the oils and
'paper surface was measured in some instances by a horizontal microscove

technique, The olls used were peamut, castor, white carnation, and corn,

. The greases wvere spry, butter, and oleomargarine,

Sheets treeted with 3,0 amd 1,5% of FC-804 resisted penetration
of the oils for periods of time exceeding three weeks with the exception

of turpentine which penetrated in 20 minutes and 15 seconds, resvectively.

Penetration occurred more readily on the sheets sized with a 0,75%
solution, It was found that carnation oll penetrated most rapidly (3-1/2

hours) while castor oil penetrated the slowest (6-1/2 hours),

FORM 73 THE INSTITUTE OF PAPER CHEMISTRY




Project 1102-8
Jamiary 7, 1955

Page 2

The time of penetration on sheets sized with a 0,5% solution
vas meagured by means. of the Feuss penetration apparatus (Institute Method
523}, . This method allows a standard gize drop to fall on a gection of the
sheet, The time of penetration is measured from the moment the drop makes
contact with the paper surface until the porticn of paper under the drop
13 completely wetted, Five runs were made with each oil alongz with a blank
control, It was found that peanut oil penetrated most rapidly (3 secornds)

while castor oil penetrated the slowest (55 seconds).

The rate of ponetra#ion of greases waas also noted., Oleomargarine
and spry did not penetrate sheets sized with 3.0 amd 1.5% solutions of
FC-804 over a period of one week, Butter initially penetrated the sheets
sized with a 1,5% solution of FC-804 in 24 hours anl complete penetration
took place in 72 hours, Butter penetrated the sheets sized with 0,75% of
FC-804 the most rapidly (6 hours), while spry penetrated the slowest (26
hours), Butter, oleomargarine and spry penstrated sheets sized with 0.50%
FC-804 in éo. 90, and 45 seconds, respectively, On a control sheet dutter

penetrated in 30 seconds, oleomargarine in 40 seconds, and epry im 15

geconds,

By use of the horizontal microscope technique it was observed
that castor and corn oils had the greatest initial contact angles, P4-102°
and 100—103? respectively, Of the two, however, the castor oil had the
lower rate of decrease in contact angle which would tend to bear out the
previous penetration data,

anzle, 90-92°, and decreased most rapidly.

The carnation oil had the lowest initial contact
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IFTRODUCTION

FC-804 13 a water soluble chromium derivative of perfluorocaprylic
-acld, Its molecular stiructure is believed to consist of two parts, a polar
group which can interact with cellulose and a nonpolar fluorinated "tail,®

which is both bydrovhoble and organovhobic,

The mechanism which is proposed for its action on paper involves
the conversion of the water soluble form intc a water insensitive form,

with the water and oil repellent group arranged away from the paper,

The most effective uae of FC-B04 consists of three operations,
They are (1) preparation of a dilute treating solution, (2) application of

solution to the paper, and (3) application of heat sufficient to properly

cure,

EXPYRIMENTAL

The raw stock employed in the surface sizing experiments consisted
of laboratory prepared 45 pound per ream sheets of Weyerhaeuser bleached

gulfite which had been beaten to an 5,-R, freeness of 700 cc,

Your sets of ten sheets each (5 by B inches) were tub-sized at
room temperature in aqueous solutions composed of 3,0, 1,5, 0,75, and 0,50%
of Minnegota Mining and Manufacturing Company's product FC-804 and an equal

amount of 20% urea,

Tub sizing was accomplished by dipning the sheets through the

solution and then passingz between the tub-sizing rolls under a load of
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2,200 gramsg, The sized sheets were then heat cured for 5 minutes on the

steam drier at a pressure of 3,5 pounds of steam,

~ The sheets were coded according to the percentage of 3M's FC-304

in solution, The coding is as followe:

Percentage of FC-804 in

Siz2ing Solution Code o,
3.0 1102-8-FC-804-A
1.5 1102-8-FC-804-B
0.75 1102-8-FC-804-C
0.50 1102-8-FC-804-D

The slze pickup was determined by weighinz the sheets before and
after tub sizing, The pickup is an average of the ten sheets and the

results are shown below:

Code Fo, gercentago Plckup
1102-8-FC-804-A 1,03
1102-8-FC-204-B 0,60
1102 -8-F-R04-C 0,24
1102-8-FC-E04D Unable to detormine due to change

in relative humlidity durlng the
interval from the initial welghing
to weighing after sizing,
Those sheets sized with 3.0, 1,5, 0,75, and 0,50% FC-804 were
tested by merely placing a drop of the given oil, peanut, white carnation,

castor, corn, and turpentine, on the wire slde of the treated stock and

measuring the time requirad for initial and complete penetratioﬁ. The
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lightly sized sheets (0,50% of FC—804) were tested on the Fuess apparatus
(Institute Method 523) employing the above oils, The results of these

measuremente are liasted in Table I,
TABLE I

PENETRATION TIMES FOR SEVERAL OILS ON SHERISSURFACE SIZED WITH
0.50% OF FC-804

011 Used Fenetration Time Penetration Time
on Control Sheet,sec. on Sized Sheets, sec,
Peanut Ingtantaneous 3
Castor 35 65
Corn 3 15
Carnation 4 14

Penetration of groéses was noted by merely vlacing a smear of
grease on the sheets sized with 0,0, 0,50, 0.75, 1,50, and 3,0% solutions
of FC-804, The greases used were butter, spry, and oleomargarine, They
did not penetrate the esheets sized with 1,5 and 3.0% solutions over a
veriod of one week with the exception of butter which penetrated the

lightly sized sheet,

The penetration timee on the more lightly sized sheets are

presented in Table II,




Greases Used
Butter
Butter
Butter

Cleomargarine

Qleomargarine
Spry
Sery

TABLE II

Project 1102-8
January 7, 1955

PENETRATION RATE OF GREASES

Code No,
1102-8-FC-804-B
1102-8-FC-804-C
1102-8-FC-304.D
1102-8-FC-804-C
1102-8-F(-804-D
1102-8-FC-804-C

1102-8-FC-804-D

Time of
Initial Penetration

48 Hours
2-1/4 hours
Ingtantaneous
3 Hours
Instantaneous
2.1/2 Hours

Instantaneous

Page €

‘Time of Final

Penetration
120 Hours
6 Hours
1 Minute
8 Hours
1-1/2 Mig,
7 Hours

b5 Sec,

Butter penetrated a control sheet in 30 seconds, oleomargarine in 40 seconds,

and spry in 15 seconds,

Contact anzle measurements of the olls on the sized sheets were

made, The technique used was a horizontal microscope apparatus with a

rotating atage graduated in degrees,
wag attached to the stage,

behind the stage and a drop of oil was placed on the paper,

A glass slide with a scratech on 1t

A atrip of the paper was placed on a rack

The measurements

were taken by aligning the scratch on the glass slide with the tangent of

the drop at the interface,

The method is believed to be accurate to + 2°,

The results of the foregoing measurements are given in Tables

III to VI,
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CONTACT ANGLE MEASUREMENTS BETWEEN PEANUT OIL AND PAPER SIZED WITH FC-804

Code No, ~Time Interval, hr,

1102-8-FC-804—4 0

. | 1/2

" 1-1/2

L] L

" 7

" 31
1102-8-FC-804-B 0

" 1/2

. 1-1/2

n 4

" 7

. 7n
1102-8-FC-804-C 0

" 1/2

. 1-1/2

n L

" 7

Contgc_t {lngle ’ dog.‘
95
90
90
87
87
87

9l
8l
80
75
75
75

91
88
79
79
71
69
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TABLE IV

CONTACT ANGLE MEASUREMENTS BETWEBN CASTOR 0IL AKD PAPER SIZED VITH FC-804

Code Eo; Time Interval, hr, Contact Angzle, deg.
1102-8-FC-804-4 o 102
v 1/2 94
v 1-1/2 ol
" N ' 90
v 7 90
" 31 90
1102-8-FC-804-B 0 100
» 1/2 96
. 1-1/2 93
" b4 3Q
" S 90
’ n | ' 90
11.02-8-FC-804-C 0 94
" 1/2 ' 89
" 1-1/2 89
" 4 87
] i 87
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PABLE V

CONTACT ANGLE MEASUREMENTS BETWEES CORN OIL AND PAPER STZED WITH FC—80k

Gode No. " Pipe Interval, hr, ‘Contact Aagle, deg.
1102-8-FC-80i-4 0 ) 100
" /2 92
" 1-1/2 90
. b 90
* 7 90
" 3 85
1102-8-FC-804~B 0 102
. 1/2 86
. 1-1/2 86
. . N 86
" 7 79
. 1 77
1102-8-FC-804—C 0 103
’ 1/2 ' 87
" 1-1/2 82
. 4 79
" ? 78
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TABLE VI

CONTACT ANGLE MBASUREMENTS BETWEEN WHITE CARNATION OIL AKD PAPRR SIZED

WITH FC-804
Code No. Time Interval, .h.r. " Contact Angle, deg, -
1102-8-FC-804-A 0 92
" 1/2 89
" 1-1/2 ‘ 85
" 4 81
# 7 75
" 31 ‘ 69
1102-8-FC-804—B 0 . 90
. 1/2 81
" 1-1/2 80
R 4 77
" ? 77
" 3 | 63
1102-8-FC-804—C 0 90
" .12 _ 78
" 1-1/2 68
" 4 68
" ” 65
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A Preliminary Evaluation of American Cyanamid
Company!s Product Cyron as a Sixing Agent for
Paper Proepared from Bleached Sulfite Pulp

SUMMARY

Handsheets were made from Weyerhaecuser bleached sulfite with 0.0,
0.1, 0.5, 1.0, 2.0 and 5.0% of Cyron added to the furanish. Sheets were also
prepared with rosin at 0.5, 1.0 and 2.0% addition levels with an additional
set at the 2.0% level omitting heat drying. The sheets were tested for basis
welght, caliper, Schopper tensile, Mallen burst, TAPPI and Galvarnic size, and
{nk penetration. It was found that the sizing ability of Cyron was inferior
to that of roain vhen employed at the same addition levels. ¥When comparing
the results of the Galvanic size test it was found that, at the 1% addition
level, Cyron resulted in a value of 3 seconds and rosin 8 seconds. At the 2%
level Cyron produced a value of 5 seconde and rosin 23 seconds. Sheets siged
with rosin also possessed higher tensile and bursting strength than those
sized with Cyron at corresponding addition levels. Sheets siged with 1% of
rosin had a tensile strength of 18.3 pounds per inch qompared to 15.9 for a
sheet with an equal amount of Cyron. The bursting strength decreased with
increased additions of Cyron. The resistance to ink penetration increased
greatly on those aheetg sized with 5% of Cyron. The penetration time was 233
seconds for these sheets as compared with only 8 seconds for sheets sigzed with
2%.Cyron. It 48 interesting to note that air dried sheets sized with 2% of
Cyron had lower walues for TAPPI and Galvanic size, but higher values for
Schopper tensile, Mullen burst and ink penetration tests than heat dried sheets

sized in the same mgnner.
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An attempt was mede to measure the contact angle of water and
sheets sfzed with Cyron by the use of a horizontal microscope technique.
The water pénetration of these sheets was instantaneous and therefore it
was impoesible to make measurements, however measurements were made on

sheets heat cured for two hours at 105°C.

In a separate set of experiments an attempt was made to correlate
contaet angle and smoothness. Additional sheets were made at the 2% rosin
level, One set was not presaed. Two other aets were pressed in contact

with atainless steel plates at 50 and 100 pounds respectively. These

sheets were submitted for basis weight, caliper, Gurley porosity, TAPPI and
Galvanic size and ink penetration tests. Chapman smoothness tests were also
run on the plate side of the sheets. The poroslty for unpressed sheets was
45 seconds per 10C cc. of air, Sheets pressed at 120 vounds had much lower
porosity, S41 seconds per 100 ¢e. of alr. The values of Galvanic and TAPPI
size, and time of ink penetration were higher on these sheets pressed in con-
tact with the plates. It is belleved that in the case of & water repellent
surface such as rcsin 3ized paper the contact angle would be higher for a
rough surface than for a smooth one. A definite correlation between contact

angle and smoothness, however, was not found.
INTRODUCTION

Cyron, developed by American Cyanamid, is an aikaline sizing mate—
rial for paper and supposedly has been successful in alkaline and acid stocks.
Cyron i{s believed to be especially effective as a beater additive when high
water and ink resistance specificaticns are to be met. No wax, rosin and alum

1s required.
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The coating of raw stock sigsed with Cyron reportedly results in
more uniform coatings with a leaser depth of penetration than conventionally
slzed papers, resulting 1in smoqther, bgtter printing surfaces. Surface
sizing with Cyron is also believed to be effective in produecing water resis-

tant paper.

Cyron should not be added to stock when the pH is above 8.5. In-
ferior siging values have been noted when Cyron is added to the stock at

higher pH values.

Rosin and Cyron should not be used together. They are not com—

patible and their eizing effects are not additive.
EXPERTMENPAL

Three hundred and ninety grams of Weyerhaeuser bleached sulfite
were sogked for one hour in six liters of tap water. The Valley beater
was filled to the 17 liter mark with tap water which had been adjusted to
25°C., and a pH of 7.0 with 2% sulfuric acid. The soaked pulp was added to
the beater and slushed for 5 minutes with balance weight on the bed plate.
The pulp was beaten for 46 minutes to & SR freeness of 560 cc. The beater

consistency was measured at l.56%.

Twenty gram aliquots (o.d. basis) of beaten pulp were placed in
a bucket. A 29 Cyron solution was prepared by dlssolving 15 grams of the
product in 750 milliliters of distilled water by heating and agitating for

30 minutes on the steam bath at 175~130°F.
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Portions of the Cyron solution were added to the furnish at 0.0,
0.1, 0.5, 1.0, 2.0 and 5.0% based on the weight of the fiber. The Cyron
was allowed to stiTF into the pulp one minute prior to dilution to 0.5%
consistency. One and a half gram sheets were made on the Valley sheet mold
in the usual manner with pH adjustments. All sheets were pressed for §
minutes with 50 pounds pressure and dried for seven minutes sheetside up on
the steam drier at 3.5 pounds of steam with the exception of g set of sheets

prepared at the 2.094 Cyron level which was air dried.

Additional sheets were prepered with rosin at the 0.5, 1.0 and

2.0% addition levels.

The sheets were coded according to the percentage of Cyron and

rosin added., The coding 1s as follows:

Percentage of Cyron or Rosin
Code No. Added Bazed on Fiber wWeight

1102-8-H—C-0 — PFirst set of controls
1102-8-H-C<0.1 - 0.1% Cyron
1102-8-#-¢0.5 -~ 0.5% Cyron
1102-8-H-¢-1.0 - 1.0% Cyron

1102-8-H—€—2.0 - 2.9% Cyron

1102-8-2-C-2.0' - 2.0% Cyron, air dried
1102-8-H-C~5.0 -~ 5.0% Cyron
1102-8-H—C-0' -~ Second set of controls
1102-8H-R~0.5 - 0.5% rosin
1102-8-E-R-1.0 - 1.0% rosin
1102~8-H-R-2.0 - 2.0% rosin
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All of the above menticned sheets were tested for basis weight,
caliper, TAPPI and Galvanic size, Schopper temsile, Mullen burst and ink

penetration. The following table fs a list of the data.

TABLE I

Physical Test Data on Paper Sized with Cyron and Rosin

Basis ' Bursting Strength
Weight, TAPPI Galvanie Schopper (Mullen) Ink
) 1b. Caliper, Size, Size, Tenaile, pt. per Penetration,

Code Ne. 25 x 40/500 inch sec. sec. 1b. /4neh points 100 1b. aec.
1102-8-H-C-0 41.9 . 0037 1 2 17.4 33.3 80 1
1102-8-H=C~0.1 42.9 .0038 2 2 17.7 31.3 73 2
1102 -8-H-C~0.5 L42.6 . 0040 1 2 16.3 29.9 70 2
1102-8-E-C-1.0  44.8 L0041 1 R 15.9 27.7 62 L
1102-8—H~C-2.0  43.8 L0081 3 5 13.9 22.0 50 6
1102-8-H—C~2.0t 43,9 .0039 2 b 17.4 32,0 73 8
1102 -8-H~C~-5.0 42,9 0041 8 18 11.1 17.3 40 233
1102-8-H—¢-0! 43.8 .0038 1 2 2042 .6 79 1
1102-8-H-B~0.5  43.5 .0039 5 6 19.9 34,6 80 10
- 1192-8-3-R-1.0 k2.0 .0038 6 8 18.3 29.2 70 10'
1102-8-H-R-2.0 h48.1 . 0042 17 23 20,6 4.1 71 77

Gurley porosity was also moted on ‘the sheet coded 1102-8~H—-R—2.0.

A reading of 300 seconds for 100 cc. of air was obtained.

Contact angle measurements were made of water on representative
samples of handsheetgs sized with rosin and sheets sized with Cyron and heat

cured for two hours at 105°C. It was not possible to make measurements on
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the non—cured sheets because w;ter penetrated the sheets too rapldly. The
technique used was a horiszontal microscope apparatug with & rotating stage
cal ibraéed {n degrees. 4 glass slide with a scratch om it was attached to
the stage, A strip of the paper was placed on a rack behind the stage and
a drop of water was placed on the paper. The measurements were taken by

aligning the secratch on the glass slide with the tangent of the drop at the

interface. The method ie believed to be accurate to + 2°,

The results of tﬁe toregoing measurements are given in TABLES I

and TII.
TABLE I
Contact Angle Meagsurements Between Water and

Paper S4zed with Cyron and Heat Cured at 105°C.

Code No, Time Interval, min, Contact Angle, deg.

1102-8-2<¢-0.1 1/6 30
n 20
15

{mmeasurable

30

30

22

20

20

15
lmmeasurable

1102-8-H—<-0.5

1102-8-H—C-1.0 33
30
30
28
25
25
22
15
11
11
190
immeasurable

— -
HQ\OCD‘QO\\J\-FUNH‘B-\. (o AV W~ WA B X R S W B X
on

—



Code No.

1102~8-H—C-2.0'

II3-823!=-'.8"I8-88.8-I-II.'.‘t".ﬂzﬂ

1102-8-HC—-2.0
"

TABLE IT (Cont.)

Time Interval, min.

Project 1102-8
February 2, 1955
Page 7

~ Contact Angle, deg,

1/t

AR Rv e e e N IR R L B ch e el SR R
NN EFORN PO OVOETIA VT WRNROWVOINGWMEWRNMHOW®m~I g £\ e

1/

71
66
64
63
63
63
55
48
b1
50
42
41
42
40
39
7
34
3N
32
29
30
30
29
26
28
26
25
25
28
23
23
22
22
21
20
19
17
15

immeasurable

30
25
20
19
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TABLE II (Cont.)
Code_No. . Ti{me Interval, win. Contact Angle, deg.

1102-8-H~-C~-2.0 b 19

" 5 ' 17

L] (S 17

" 7 16

" 8 17

" 9 15

" 10 15

n 11 13

" 12 12

" 13 immeasurable
1102-8-H—C-5.0 /4 40

" 1 35

" 2 33

" 3 33

' 4 35

. 5 J1

" 6 26

" ? 26

" 8 25

" 9 23

" 10 23

" 11 17

" 12 18

A 13 17

" Y% 16

" 15 15

" 16 15

" 17 14

* 18 1

" 19 13

n 20 12

" 21 immeasurable

TARLE IIT
Contact Angle Measurements Between
¥Water and Paper Sized with Rosin
Code No. T{me Interval, min. Contact Apgle, deg.

1102-8-H-R-0.5 0 89

" 5 60

" 10 51
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TABLE IIT (Comt.)
Code No. Time Interval, Min. Contact Angle, deg.

1102-8-H-R-0.5 15 47

fn 20 42

" 25 35

" 30 24

" 35 15

" 40 8

" hs immeasurable
1102-8-H-R-1.0 0 93

] 5 81

# 10 78

" 15 76

" 20 72

" 25 60

" 30 52

n 35 35

" 40 24

" bs - 20

. 50 8

" 55 {mmeasurable
1102-8-§-3-2.0 0 100

] 5 88

" 10 85

" 15 71

" 20 70

" 25 67

n 30 66

" 35 65

" Lo 61

" bs S

" 50 42

" 55 16

" 50 immeasurable

In aeparate experiments three sets of four handsheets each was

prepered at the 2.0¢ rosin level. The

for seven mimites on the steam drier.

first set was not pressed but dried

Two other sets were preased for five

minutes iIn contact with stainless steel pletes at 50 and 100 pounds pressure

respectively.
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The sheets were coded according to the percentage of rosin added

and the extent of pressing. The coding is as follows:

Code No. Percentage of Rosin Added Based on Piber Wt.

1102-8~§-R-2.0—0 - 2.0% rosin, no press

1102-8-H-R-2.0-50 — 2.04 rosin, presesed at 50 pounds pressure in
contast with stainlees stesl plates

1102-8-H-R-2.0-100 — 2.0% rosin, pressed at 100 pounds pressure in
contact with stainless steel platee.
These sets of handsheets were submitted for baeis weight, caliper,
Gurley porosity, TAPPI and Galvanic sigse, and ink penetration tests. The

following 18 the data on the above mentionad tests.

TABLE TV

Basis _
Welght, Gurley TAPPI Galvanic Ink
1b. Caliper, porosity, Size, Size, Penetration,
Sheet YNo. 25 x 40/500 inch sec. /100 ce. sec 8 ec sec.
1102-8-H-R-2.9-0 43.3 . 0049 Ls 9 15 38
1102-8-H-R-2.0-50 44.9 .0036 311 26 56 147
1102-8-H-R—R.0-120 45,4 - .0034 541 26 43 173

Chapman smoothness tests were run on the above mentloned sheets

and a control. The following table is a list of the readings.
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Chapman Smoothness Tests on Sheets Sized

with Rosin and Pressed at Different Levels

Code No.

1102-8-H-R-2.0
(sample I)
"

1102-8H-R-2.0
{Sample IT)
1

1102-8--8~-2.0-0
(Sample 1)
n

110Z2-8-H-R-2.0-0
(Sample 17)
"

1102-8-H-r-2,0-50
(Sample I)
1]

W
n
A

1102-8-H-4-2.0-50
(Sample IT)
n

Nominal Test Smoothness,
Pressure, p-g.i. percentage

35 b
100 6
200 7
300 9
500 1z
35 5
100 6
200 7
300 9
500 11
35 5
100 6
200 7
300 8
5390 11
35 5
100 6
200 7
300 8
500 1)
35 6
100 8
200 10
300 13
500 16
35 6
100 7
200 10
300 11
500 15

Average 3moothness
percentage

K;\O'\: n\n

© M~ O\

10
12

15




Code No. -

1102-8—F5—8-2,0-100
(Sample 1)
n

"
L]
-}

1102 -8-H—=¢=-2. 0-100
(Sample II)

TABLE V (Cont.)

Nominal Teat

Smootaness,

“Preasure, D.ag.l. percentage

35 6
100 ?
200 9
300 11
500 L5

35 6
1% 8
200 10
300 12
500 15
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Average Smoothness,
percentage

6

8
10
12
15

Contact angle measurements were made between water and sheets

sizxed with rosin and pressed at different levels. The results of these

measurements are listed in Table VI.

TABLE VI

Contact Angle Memsurements Between Water and Sheets
Sized with Rosin and Pressed at Different Levels

Code Fo.

Time Interval, Min.

Contact Angle, deg.

1102-8-A-R-2.0

n
L]
"

-0
»
10
15
20
&5
30
35
4o
b5
50
55
60

100
88
85
71
70
67
56
65
61
S
42
16

immeagsurable




Code No.

1102-8-F-R-2.0-0

= =m 2 =

1102-8H-H-2.0-~50
]

Z 2 A 3 T @ I8 3 3 o= XN

1102-8-H-R-2. 0-100

2 = 3 3z ;= 31

TABLE VI (Cont.)

Time Interval, min.
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) Contact_é:ﬁxgie,rdeg.

0

5
10
15
20
25
30
35
40
b5
50
55
60
65
70
75
80

90
71
61
55
b7
Ly
4o
4o
38
35
32
28
22
20
14
11
{mmessurable

96
88
86
80
61
Ldy
32
30
28
25
23
20
15
10
immeasurable

97
91
89
89
8s
80
&4
by
39



Jode No.

1102-8-H-R-2,0-100
L]

1]

T % 7 2 ® X = X = E I =R

TABLE VI (Cont.)

~ Time Intervel, min.
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_ Coatact ingle, deg.

45
50
55
60
65
70
75
80
85
90
95
100
105
110
115
120

38
38
38
35
34
33
30
30
27
22
20
18
15
12
8
{mmeasurable
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A PRELIMINARY EVALUATION OF HERCULES POWDER COMPANY'S PRODUCT
AQUAPEL 380 AS A SIZING AGERT FQR PAPER

Sempary

Sheets of 100% rag stock were tub sized with disperaions of
Aquapel 380 at the following concentratioms: 0.0, 0,1, 0,2, 0.3, 0.5,
1.0 and 2,08, Additional sheets were coated with 2 0.1% dispersion by
means of Mayer rods 4 and 8. The sheets were submitted for the following
phyeical tests: basis welght (17 x 22/500), caliper, Mullen barst,
Rlmendorf tear, X.I1.T. fold, Schopper tensile, TAPFI and K.B.B. size,

and ink flotation.

The results n"on the preliminary tests indicate that Aquapel
380 when used as a sizing agent for 100% rag stock is rather ineffective,
The TAPPI size tlmes of the blank coantrol and sheets sized with various
concentratione of Aquapel are comparable, The K.B.B. size time for
sheots tub sized with dispersions at the 0,1 and 0.2% levels wers
slightly higher than the control. Only at one level, the 0.2% comcen-
tration of sizing agent, the K.B.B. 8lze time was comparadble to the
blank control. The other values were &ll lower, Sheets coated at the
0.1% level by means of Mayer rods resulted in slightly higher K,B,B,
size times, The ink flotation times for those sheets tub sized with
digpersions at the 0.1 and 0,2% level and sheets coated with a 0.1%
dispersion by means of Mayer rods were higher than the hlank control,

At the 0,3% level the time was comparable to the control, and with

CHEMISTRY
FORM 7.3 THE INSTITUTE OF ?APEIE
2500-7-54
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kigher additions of sizing agent, the flotation timss progressively
decreased. The physical sirengths of the tub-sised sheets were rnot
significantly affected by the presence of a small amcunt of sising
agent. Sheets elzed with dispersions of 0.3% or mors generally exhibited
lower strength values than the control. The strength values progressively

decreased with larger amounts of eslxing agent present in the asheets.

Introduction

Aquapel 380 is a product of Herculss Powder Company. The
folloving informetion 1s esupplied by the mamfactursr: Aquapel 1s a
alkyl ketene dimer containing in admixture, a water-miscible emlsifying
agent, The ketene dimer supposedly rqgcts readily with paper fiders
under mild conditions of treataent., In the paper machine drisr section,
reaction with the cellulose hydroxyls occars quickly. The paper is not
6lzed until this reaction has occurred. Once the reaction, or cure has

been effected the siring is & permanent and integral part of the paper,
Experimental

Twenty-three foot lengths of eix-inch width 100% rag stock
were tub elzed on the laboratory tub-sizing equipment with dispersions
containing 0.0, 0.1, 0.2, 0,3, 0.5, 1.0 and 2.0% Aquapel 380, Dispersions
were prepared by stirring the dry flake into delonized water at 140°F.
The dispersions were a white milky consistency. Tub sisiag was accomplished
by paseing the sheets through the dispersions ard then between the
tub-sizing rolls under a load of 1500 grams. The sheets were air dried

and allowed to cure 24 hours before they were submitted for testing, The
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sheete were weighed before and after tub sising and the percentage

plckunp determined.

. Additional sheets were coated with a 0.1% dispersiom dy the
use of Mayer rods & and 8. These sheets and the tub-sized sheets were
submitted for the following tests: bdasis weight (17 x 22/500), caliper,
Mallen burst, Flmendorf tear, M,I.T. fold, Schopper tensile, TAFFI and

X,B.B. 8ize, and ink flotation,

The data for the foregolng tests are listed in Table I.
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MODIFICATION OF THE JAYME TECHNIQUE TO ACCOMODATE PULP WITH LARGE
AMOUNTS OF FINES,

- -... .SUMMARY Lz

The first step in the further development of the modified Jayme
technique was to try the old method on samples of highly deaten Jute pulp
containing large amounts of fines, The results were highly erratic due to

fines packing around the bead causing improper drainage.

To prevent éhe packing of the fines around the bead three methods
were tried, two failed., The first trial was the placing of a 80-mesh screen
disc on the top of the glase bead., The second trial was the chipping of
the glass bead itself, this and the firet method failed to improve drainage.
The third method was the use of a .035 g. glass wool pad approximately one
inch in dlameter. This pad was packed over the top of the bead preventing

the fines from packing around the bead,

An average water retention value of the glass wool pad 1tself was
determined by centrifuging two runs of four pads each with just water. It
wag found that the glass wool pad retained & very small amount of moisture,
an average of 2.8 milligrama. To correct for the molsture, the glass wool
pad normally retained, the 2.8 milligrams were deducted from the wet weight

of the sample pad.

Vater retention values were run on samples of highly beaten Jute

pulp employing the glass wool pad modification and the results showed a

tremendous increase in precigion.

THE INSTITUTE OF PAPER CHEMISTRY
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The folloewing are four water retention values simultsneously run
employing the 0ld method and four employing the glass wool modification

. method: (The same pulp was used for both methods.)

Values obtained using the old method: Values obtained using glass wool pad

- ] _ modification:
7. 628 U st
852.73% 207.75%
632.69% 208.05%
908.94% 211,004
Average: 816.99% Average: 207,594
INTRODUGTION

This 18 project report no. 6 on project 1102-8 and is concerned

with a modification of the Jayme Technigue to accomodate highly beaten pulp.

In the past & great deal of difficulty has beern encountered in
obtaining precise retention values on pulpe with large amounte of fines.
The lack of precision 1s believed to be due. to a plugging action by the fines
around the glass bead resulting in improper drainage. Consequently, the

present report deals with ways and means of counteracting this effect,

FXPERIMENTAL  PROC EDURES

The experimental work began with the employment of the old modified
Jayme Technique. Water retention values were run on highly beaten jute pulp.

The Modified Jayme Technique procedure was 2a follows: .

Approximately two grams of pulp were soaked in delonized water for

twenty four hours in a conditioned room at 72 degrees fahrenheit and 50%
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relative humidity. After soaking, 0.1-0.2 g. portions (oven dry basis ) were
metered out into speclal centrifuge tubes (see Figure 1) and allowed to drain
by gravity until the drainage rate diminished to approximately one drop per
minute, Plyofilm covers were then fastened over the tops of the tubes to
prevent evaporation. The tubes were placed in waxed wooden supports and the
wﬁole‘;eéembiy wag, ih iurn piaced Ih tﬁa 25o;ﬁ1{ éupﬁ of a Model V Inter-
national Centrifuge. The samples were spun at top speed allowing a total
centrifuge time of ten minutes. With an effective radius of 13.6 cm. there
resulted a relative centrifugal force of 1300 X gravity. After centrifuging,
the pulp. pads were transferred with tweezers to tared welghing bottles, weighed
and dried overnight at 105 degrees centigrade, prior to reweighingz., The
water retention value in percentage was theh computed from ---

wet pad welzht -~ dry pad weizht X 100, All determinations were made in
dry pad weight

quadruplicate, The results may be ceen on Table I., Section A, BResults
obtained from the preceeding method were extremely erratic due t0 improper
drainage. Poor dralnage is believed to be caused by fines settling and

packing around the glass bead during centrifuging.

Three methods were tried to prevent the fines from packing around
the bead., FTirst a 80-mesh screen disc was cut to a size, (approximately 1/4-
ineh in diameter),‘so that 1t would just rest on the top of the glass bead ia
thg special centrifuge tubes., This was fomnd to be unsatisfactery because the
fines passed through the screen during centrifuging and blocking of drainage
resulted. Chipping and grooving of the glass bead with a three-cornered
file vas next fried, This method alpo failed becanss the fines stopped up
the grooves and prevented proper drainage. The ngxt‘method employed was with

the use of glass wool pads, The pads, weighing .035 z., approximately one inch
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in dlameter, were cut and wéighed on the analytical balance. These pade were

then placed in the special centrifuge tubes over the glass bead., (See ilgure 2).

Plain glass beads were used with the glaes wool pads, The best reesults were
obtained when the tube was wetted with water prior to placing the glass wool
over the bead, 4 glass rod approximately 1/8-inch in diameter was employed
1g.p;;£;n;vt£; ;iaa;”w;;i‘b;;rwih;nggéd: 7if‘tgej;;d_éiavnotI;;ékv;;iimar;;éa )
;gg~£;; ;f the bead one or two drops of water were put on the pad with the
glass rod. This procedure pre;ented the fines from forming a closely packed
mat ayround the bead v@;ch would normally hinder Arainagefgnd result in
éitréméii erratic swelling values. Water retention valuwes were th;n ruh on
t£; ﬁiéhl} beaten jute pulp employing the Jayme technioune aﬂbpting tﬁe glaas

wool modification. The results cen be seen on Table I Section B.

An attempt was made to correct for moisture held by the .035 g. .
glass wool pad and by the fines which had penetrated the pad, First of all
four 035 g. pade of glass wool were placed in the special ;entrifuge tubes
and 15 mwl, of water were drained through each pad. Flyofilm co;ers vere
placed over the tubes and then centrifuged in the same manner as the pulp
gamples. After centrifuging the pads were transferred to tared welghing
bottles, weighed, dried at 105 degrees centigrade overnlght and reweighed,
The water retention value of glass wool pads were then determined in the same
manner as the pulp pads. The glass wool 035 g, pads had an average water
retention value of 8.2%. Weigzht of moisture held by a .035 g. pad = 082 X
.035 which equaled 2,8 milligrams. To enable the &formentioned correction
value to be employed it was necessary to weigh each glass wool pad in the same
manner as the pulp pad after centrifuging wher running swelling values, The

2.8 mg, of moisture plus the dry weight of the glass wool pad was then subtract-

ed from the wet weight of the glass wool pad. The difference was added to the
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wat welght of the pulp pad since 1t was assumed that this difference was
the veight of moisture held by fines whieh had penetrated into the glass

wool Pa-da

A correction for the weight of fines that penetrated into the glass
""wool pad during centrifuging was considered to be necessary. Hﬁuover, there
was & 8light less of glasg fiber into the pulp pad during drainage and
centrifuging, making 1t impossible to have a clear separation of the two pads,
Therefore ashing of the glass wool pad was carried out to determine the amount
of fines present in the pads., The procedure is as follows:

The pulp ueed was approximately two grams of highly beaten jute
which was soaked in delonized water for at least 24 hrs. in'a conditioned room
(72 degrees F. and 50% R.H.), About 1,5 g, (oven dry basie) were metered
out into the special centrifuge tubes and allowed to drain by gravity until
the drainage rate diminighed to approximately one drop per minute. Plyofilm
covers wore fastened over the tops of the tubes to prevent evaporation., The
tubes were placed in waxed wooden supports and the whole assembly was, in turn,
placed in the 250-ml, Cups of a Model V International Centrifuge. The samples
were gpun at top speed allowing a total centrifuging time of 10 minutes., With
an effective radins of 13.6 cm. there resulted a relative ééntrifugal:force of
13bo X gravity. After centrifuging the pulp pads and glass wool pads were
separated and the glass wool pads were transferred to tared weighing bottles,
dried at 105 degrees centigrade overnight and then weighed, The glass wool
pads were then transferred to crucibles and put in the Lindberg muffle furnace
;nd ashed ;t 600 degrees centigrade, then weighed. The ashed pad weight was
then subtracted from the dry weight of the pad before ashing. The difference
obtained represents the fines present before ashing, The determinations are

shown on Table II, The maximum fines present in a glass wool pad was 1.4
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milligrams. The 1.4 milligrams was added to the wet weight of the pulp pad

and also to- the dry weight of the pulp pad,

‘There was glass wool fider that penetrated into the pulp pad during

drainage and centrifuging that could not be readily separated with the glass

-wool pad. Therefore the dry weight of the glass wool pad was not .035 g. as

before centrifuging. The difference between the .035 g. welght and the dry
weight was then deducted from the wet pulp pad weight, and also dry pulp pad

wveight, as glass wool fiber weight.

fable III shows correction for moisture retained by .035 g. glass

wool pad, for fines, moisture retained by fines and for glass wool retained

in pulp pad,

To eleminate the lengthy process of weighing the glass wool pad
and the pulp ped separately, it was decided to welgh them as one pad wet and
ag ona pad dry. This would automatically decrease the number of correcting
calculations. The only corrections would then be to take the sum of the welght
of the .035 g. glass wool pad and the 2.8 mg. weight of moisture it retained
and subtract it from the wet pad weight., Then from the dr} woight of the pad
gubtract the .035 g. welght of the glass wocl pad. The water retenticn value

in percentage would then be computed from =—=

corrected wat pad weight - corrected dry pad weight X 100,
corrected dry pad welght

As Table I illustrated, the adoption of the glass wool pad

modification greatly increased the precision of the Jayme technique,
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ASHING DETERMINATIONS FOR FINES PRESENT IN GLASS WOOL PADS.

TABLE 1I

Veight of glass wool

a single pad:

1.4 milltgrams,

_toumﬂ« of glass
wool after ashing

L0342
L0346
. 0352
.0333
0335
L0347

Caleculated
fines present

+0013
+001
+0009
,0012’
. 0001
.0004
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Correctlon For Moisture Retained By Glass Wool, For Fines, Moisture Retained By Fines, And For Glass Wool Fiber ?etained In Pulp Pad,

Glass Wool Pad Weights, g.

Pulp Pad Weights

, Sample
No.

2,

3.

Wet
Weight,
£

L0383 .
L0367
.0392°
.0386

Dry
Welght,
2.

0330
+0323
L0322

.0339

Moisture
Retained
By Glass
Wool Pad
and Re—
tained
Fines,
2.

.0053
000
0070
L0047

Correct-
ion
Factor
For
Moisture
Retzined
By Glass
Wool Pad,

Be

»0028
.0028
.0028

0028

Weight
or
Molsture
Retained
By Fineg,

.0025
L0016
L0042
.0019

Glass
Wool
Weight
Prior
To Use,
e

0350
035
035
«035

Wet
Welght,
g

H727
L4302

826

Dy
Welght,

-0

[

L1056
JA3hk
L2
472

Cotrect-
tien
Factor
For
Weight
0f Fines
Retained
By Glass
Wool, g.

»001%
0014
L0014

L0014

Wet
Weight
Plus
Weight
of
Moisture
Retained
By Fines
And The
Weight
0Of Fines,
€

766
H332

bt
4859

Dry
Weight
Plus
Welght
Of Fines
Retained
By (Qlass
Wool, g.

1470
.1358
436
L1486

Correct-
ed Wet
Weight
Minus
Rat§ined
Glass
Wool
Fiber,

g

.u746
4305
4716

1

-heug

Corrected

bry
Weight
Minus Re-
tained
Glass
Wool
Fiber, g.

1450
«1331
1408
1475

Swelling,
Value, %

227,31
223 .44
234,94

228,68
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WORKS

A material called "Proseinate" was evaluated for its potent%al use

as an adhesive in clay coating for paper. This material is a rapid preparation,

from powdered milk, of a casein-like material developed by the Heinzkill Soap

Works, Appleton, Wisconsin, The main feature of the product was its rapid

preparation (40 minutes) in order to keep its cost low,

This material failed to meet the strength requirement as a coating

adhesive in competition with Argentine casein, "Proseinate®” gave a Dennison

adhesive,
INTRODUCTION

The possibility of obtaining a source of casein

‘wax pick of -2A at 16% adhesive while Argentine casein gives a SA pick at 14%

that would compete

in both quality and price with Argentine casein would be of interest to the

paper industry. Casein enjoys some considerable use in paper cozting as an

adhesive since it does exhibit good film strength at rather low adhesive to

clay ratios,

The Heinzkill Soap Works has been attempting to

develor a guick,

economical method for separating casein from powdered milk in an effort to

make use of the large amount of powdered milk available,

A sample of the

THE INSTITUTE OF PAPER CHEMISTRY
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material was submitted for determination of the possible effectiveness of this
quickly prepared casein, to be called "Proselnate,” as an adhesive binder in
‘¢lay coating,

EXPERIMENTAL

A prepared casein from powdered milk was submitted by the Heinzkill
Soap Qbrks of Appleton, Wisconsin, to be known as "Proseinate®, This form of
casein was made in 40 minutes from powdered milk, Evaluation was made from
visual observation of the material, and from the results of strength of a coat-
ing color on paper with this "Proseinate" material as the adhesive., These
coatings were then compared to Argentine casein by the use of the Dennison wax
pick test, Argentine casein is known to have a wax pick value of 5S4 at 14%
adhesive based on the weight of HT Clay. Coating colors with the "Proseinate"
as the adhesive were made up at 45% total solids with HT Clay. The amounts of
the adhesive used were 12, 14, and 164 based on the clay and the finally

prepared colors were screened tnrough a 20C-mesh screen.

Draw downs were made using No. 14 and 20 Maysr rods on Kimberly-Clark
Rotofect raw stock, The coated sheets were allowed to dry 1-1/2 hours at 72°F.

and 50% relative humidity before Dennison wax pick tests were made,
RESULTS

A brief descriptive examination of the product as submitted indicated
the possibility of the material to serve as an adhesive, The color was a light

straw in appearance which would be good in a coating since it would tend to
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change the color of the coating only slightly, A visual observation of foam in
the sample indicated that at least in the suspensicn form it did not appear to
possess excessive amounts of air bubbles, The solids concentration was found
to be 25,67% which is a little higﬁér concéntration than gf which A}éentine '

casein is usually prepared. The viscosity of the sample at the above solids

appeared to be quite low and thus it could be handled quite easily although no

actual viscosity measuraments were taken, The pH of the "Proseinate™ was 9,15

which compares to Argentine casein when cut with concentrated NH,OH.

The formulatism for the coatinz colors at 45% total solids as prepare.
using HT Clay as the pigment are given in Table I together with the resulting
pick test for the coated sheets, These coating colors appeared to have a lower
viscosity than ¢olors containing Argentine casein at the same percentages of

adhesive, No lumps were formed and the colors screened easily,

As shown by the pick test, thls material fails completely to meet
the stirength test as an adhesive in a coating, This "Proseinate" material at
16% adhesive gave a Uennison wax pick test of -2A. When compared to Argesntine
casein, which gives a SA pick at oniy 14% adhesive, the "Proseinate" as preparaid
in the sample studied does not fulfil tre requirements of an acceptaple adresive
for paper coating., Coatings were also prepared using a No. 20 Meyer rod in

order to increase the coat weight and the resulting pick was found to remain at «2A,

In preparing the coating colors, the stirring and screening of the
mixtures tended to beat in a considerable amount of air. An attempt was made tu
deaerate these suspensions without success, It has been found to be much easier

to deaerate colors containing Argentine casein as the adhesive than these colors

prepared as above with the "Proseinate."
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FORMULATICN AND TEST 3STRENGTE OF FAPER COATING

WITH "PROSEINATE" AS TZF ADHESIVE

Compenent Percentaze of Adhesivae
Formulation 12 14 16
HT Clay, g. 26,00 25,00 25,00
Rroseinate, g. 11,69 12,64 15,58
Quadrofos, 1N cc. 0.75 0.75  0.75
NaCH, 1N ce, 0.25 0.25 0.25
H,0 24,53 23,69 22,86
Dennison Wax Pick Value - - =24




