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AN ZVALUATION OF THZE EFFECT OF RESIN TREATED
PAPERBOARD ON THE FLAVOR OF
VARTOUS FOODS

INTRODUCTION

The objective of this test was to determine if the resins
Vinsol 423 and Piccopale 70 would have an adverse effect on the flavor
of food packaged in paperboard containers treated with these resiné;
The foods used in the test were unsalted butter, bacon, steak and
ice cream. EBvaluation was tased on the ratings of 2 taste panel con-

sisting of six members.,
EXPERIMENTAL METHODS

The resins Vinsol 423 and Piccopale 70 were impregnated into
corrugating medium to which was applied an untreated kraft liner. A
sample of the single face board without resin was included as a control.

Each food was placed in contact with the kraft liner, the corrugated

‘side, and first wrapped in parchment and placed in contact with the kraft

liner, After varying periods of storage at selected temperatures the

foods were tasted and rated by the panel,

Unsalted butter was cut into squares (1 by 1 by 1/% in.) and
sandwiched between the board (2 by 2 in.) samples, The sandwiches

were overwrapped with parchment which was held in place by a small
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rubber band. Two complete series were set up using unsalted butter as
tre test medium, One series was stored at 638°F. and tasted at 1, 2, and
3 days. The second series was stored at 0°F, and tasted at 7, 21, and
35 days. The 0°F, temperature and longer storage period is more closely

related to actual commercial conditions,

Sirloin steak was cut into rectangular (2-1/2 by 2 by 3/4 in.)
and sandwiched between board samples (3 by 2-1/2 in.) in the same manner
as the butter, All edge fat was removed from the steak samples in order
to give greater uniformity throughout the steak series, The steak was
fried in unsalted butter and without other seasoning before tasting,

The steak samples were stored at 33°F. and tasted at 2, 5, and 9 days,

The bacon samples (3-1/2 by 1-1/2 by 3/8 in.) were made of two
bacon slices cut and stacked to make the sample thick enough’ to prevent
serious drying during storage, The bacon wag fried before tasting, The
storage temperature was 35°F, and the tasting periods at 7, 21, and 35

days.

The ice cream samples (2-1/2 by 2 by 1/2 in.) were stored at

0°F, and tasted at 7, 21, and 35 days,

Controls made of the various foods wrapped in parchment only
were included in each test series, The panel was asked to rate the food

and note any off tastes which they could identify, The unsalted butter
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was rated as pleasant, neutral, or unpleasant. The more highly flavored
foods bacon, steak, and ice cream were rated as very pleasant, pleasant,

neutral, unpleasant, or very unpleasant,

The samples were coded so the panel members could not identify
the treatments and also the order was randomized for each tasting period.
The reference control was, of course, identified to the panel, Later
in the test it appeared a bias existed in rating coded samples lower
than the control. In order to test this bias a second control was coded
and inserted in each test series of the following trials, Each test
series was divided and tasted part in the morning and part in the

afternoon to avold taste fatigue,




Treatment

None

Vinsol 423

Piccopals 70

Cont rol

TABLE I
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TASTE RESULTS OF RESIN TREATED PAFERBOARD

Contact Si&e

Liner

Corrugated

Parchment + Liner

Liner
Corrugated

Parchment + Liner

Liner
Corrugated

Parchment + Liner

Coded Control {(Eias)

* Butter 3cale

* Steal, Bacon
and Ice Cream
Scale

Average Rating for Entire Test*

Steak

33°F.

1.4
1.6

1.3

1-9
2.2

1.8

1.9

1.6

1.5

1.0

Butter Butter
£8eF, O°F,
1-9 106
1.8 1.2
1.5 1.2
2,0 1.3
2,6 1.5
1.4 1.3
2.6 1.3
3.0 1.3
1.7 1.2
1.0 1,0
— 1.1

0 = Pleasant

0 = Neutral

0 = Unpleasant

0 = Very Fleasant

5 = Pleasant

0 = Neutral

5 = Unpleasant

0 = Very Unpleasant

Ice Cream
OeF,

2,0
1.5
1.1

1.3
1.3

1.2

15
1.4

1,0

1,0

1.3

Bacon

33°F.
1,5
1.3

1.4

1.4

1.3

1.2

1,2
1.4

1.3

1,0
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EXPERIMENTAL RESULTS AND CISCUSSION

The average results for the six panel members obtained in

each test series are presented in Table I,

The unsalt;d butter series incubated at 68°F, picked up a
resinous flavor which could be detected and identified by the panel.
The flavor pickup was strongest in the case of the Piccopale 70 resin,
The results also show that the use of a parchment overwrap even under
these extreme conditions, greatly decreased the flavor deterloration
due to resin, When the butter series was stored at 0°F, there was

no resln flavor pickup.

The steak series showed a flavor deterioration; however, the
panel's comments showed the flavor changes could not be identified as
being due to resin, A comparison between the Vinsol 423 results and the
kraft control does indicate this resin may have had an effect. The
Piccopale 70 results, however, show a greater flavor deterioration when
in contact with the iliner than when in contact with the ressin impregnatec
corrugated medium, The parchment wrapped samples showed a better flavor
than those in contact with board surfaces although the protective effect
was not as great as in'the case of the butter, Considering the variation
in the test and between like steak samples it is doubtful the resin was

a large factor in the flavor deterioration noted.

No significant flavor changes occurred in the bacon or ice

cream due to the resin treatments.
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Considerasble variation was present throughout the test
between the panel memcers. In some instances this variation covered
the entire rating scale, LAverages of the results of the_six tasters,
however, showed good agreement between storage periods. The unsalted
butter series at 63°F. was the only test showing a significant decrease
in flavor guality at succeeding storage intervals. It appears therefore
that the storage temperature is the most important factor in respect to
resin effects. In commercial practice the wrapping and storage
tempeéatures used for these perishable foods should afford ample

protection against any resin odor transfer,
SUMMARY

The effect of Vinsol 423 and Ficcopale 70 resin treated
paperboard on the flaver of unéalted tutter, bacon, ice cream, and
sirloin steak was evaluated, The results indicate that with proper
packaging and storage these resins will not cause adverse flavor

effects,
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TMPREGNATION OF 9-POINT WITH MANNGAT,

The fifth mterial wsed in this study to improve the strength
of 9~point medium at high humidities was MNaangal,

Hanngal 1s im powder form, Banufacturad by the Norningsten

Nicol Company, The sarrugating medium to de impregnated was a semd chomical
“erial taken from stock on hand {IPC No. 1138),

The Manngal vas mde up 1n a 16 solid content solution with
distilled vater and heated to 78° C, Phe material appeared too thieck

for impregasting so it vas diluted vith 1008 41s%1116d water to glve a
#01id content of 0.5%. The Manngal was rade up as follows;
19.8 1», of distilied 320
0.2 1b, of Manngal
Heated to 74° ¢,
20.0 1b. of alst111ed Hy0 added, which brought
the temperature dowm to L4° C. and was used

at this ¢ smperature,

Sketch 1 shows the sheet travel on the ¥aldroa laminator,

The rolls on the impregnating section vere not heated and the temperatare

of the dath ves 44® G, Phe gheet vas passed over all the drams of the

drier section whigh vere heatsd to 300° ¥, Ty, speed of the machine was
about 35 f.p,m,
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Sketch 1

Naterial contimuously poursd here becanss of
insufficient solution to cover sheet.

To drier ( )

A

The Manngal solution pickup vas obtained by taking a specimen
as 1t came out of the nips and placing it in a tare weighed turkey bag.
The speoimen was welghed in the turkey bag and the bdasis weight

calculatod‘. The plckup is given in Tadle I.

TABLE I
PIOKYP

Untreated weight 26.2 1b./1000 sq. ft.
Treated veight 43.5 1b,/1000 eq, ft.

Plckup 17.9 1v,/1000 sq, ft,

FABRICATION

The mterial wvas fabricated 1n‘to A-flute single-faced board
on the Institute's corrugator. The material was bonded to a 42-1D,
kraft liner with starch adhesive, Samples were taken from the single~
faced doard and -te_sted for flat crush, pin adhesien, and Jumbo ring
compresiion at 50 and 85% relative hmilty. The operational data are

glven in Table II.
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TARLE II

OPERAY IOFAL DATA

Temperature, * T,

fTop corrugating roll 7130

Bottom corrugating roll 330

Pressare roll 335

Liner Preheater 45

Mediam prebeater 400
Roll clearance, inches

.Pressure roll None -

Adhesive roll 0,020

¥iper roll 0,008
Speed, f.p.u, 100
Steam showers, p.s,1i,

Top 2-5 10

Bottom 2-5 10

Before medium preheater Slight
Adhesive - Starch

pH 12.3

Gel point, * T, 137

Yiscosity (Stein-Hall

' visasometer)

0 at 73* F., seconds 15.3

Starch at 95* F,, seconds Nn.0
‘ Starch at 73* ¥,, seconds 45,0

Runadility: The material ranm very well. The
stean shower pressares vere

varied without any noticeable
change i{n fabrleation,

TESTING

After the single-face board was preconditioned for 24 hours
at not more than 35% relative humidity and a temperature of 73 % 2° P,
it was either conditioned for 48 hours at 50 + 3.9 relative humidlity
and a temperature of 73 ¥ 2° F, or conditioned for 72 hours at 85 * 3. 5%
relative humidity and a temperature of 73 1’.2' P, The semples vere

tested for flat crush, pin adkesion and Jumbo ring compression., The

test results are shown in Table III.
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TABLE II1I
TE3T REBSULTS
Jumbo Ring
Flat Crush, Pin Adhesion, Corpression,
oi.-.z. 1b./6 esa, in, 1b, /4% x 20
5 8% s0% 85% S0 8
Materials R, H, R.EH, R.H. R.H, R, H, B.H.
Untreated  25.0 13,9 86 69 My 248
Treated 27.5 15,2 92 75 423 228
DISCUSSICN

From the test results shown tn Table III, 1t may be noted
that the medium impregnated with Manngal gave slightly higher test
results than the untreated mediom! however, if there were sone way to
plck up a higher concentrated solution of the Managal, the test values

Bay be raised to a worthwhile point,

ufs/ls
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IMPRIGHAT IOK OF 9-POIET VITH LYCOID

The fourth material used in this study te improve the

strength of 9-point medinm at high humidities was Lyeold,

Lycoid is in a powdered form, mamfactured dy the Stein-Eall
Company. The 9-point sheet of medinm to be impregnated vas a semi-

chemical material taken from stock on hamd (IPC No. 1138),

The Lycoid was first tried by dissolving in distilled water
at a 95 8011d eontent and heating‘to 90* €.: hovever, the material was
too thick for impregnating purposes. The next step was to iry 2-1/#
8011d contents in the same manner as described asbove and it still was
too thick. In the next step 1% solid centent Lycold was made up and
heated to 74* C. The material was still too thick so it was diluted
with 100% water to give a solid content of 0,55, The material was
heated only to 74° C. inetead of 90° C. becauss, at this temperature,
the meterial was edxpleted chang-d from a chalky opaque mass to a more

translucent mase.

The Lycoid wes made up as follows:
19.8 1b, of distilled HO
0.2 1%, of Lycold
Heated to 74* C,
20.0 1b. of dietilled H,0 added.

Cooled to 22* C. and used,
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Skstch 1 shows the sheet travel. The rolls on the fmpregaat-
ing section were not héat_ed. and the temperature of the bath was 22° C,

The sheet vas passed over all the drume of the drier section vhich was

heated to 300* ¥, The speed of the machine was about 45 f.p.m.

3ketech 1

material continuously poured here becanse of
ineufficient impregnation to cover sheet

The Lycoid solution pickup was obtained by taking a spesoimen
as 1t came out of the nips and plascing 1t in a tare weighed turkey dbag,
The specimen was weighed in the turkey bag and the basic weight caleunlated,

The pickup is giver in Table I.

TAELE 1
PICKIP

Uptreated weight 26,2 1b,/1000 sq. ft,
Lycoid treated weight 40,8 1b,./1000 sq. ft,

Pickup of Lycold solatfon 14,6 1b,/1000 sq. f%.

PABRICATION

The material was fabricated into A-flute single-faced board
on the Institute's sorrugator, The material was bdonded to a L42-1d,
kraft liner with starch adhesive. 3amples were taken from the single-
faced board and tested for flat erush, pin adhesion and Jumbo ring
compreseion at 50 and 85 relative humidity, The operational data are

given in Table II,
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TARLX II
OPERATIONAL DATA

Temperature, * T,

Top corrugating rell 330
Botton corrugating roll 330
Pressure roll 335
Liner preheater 345
Nedium preheater Loo
Roll Clearance, inches
Pressure roll Hone
Adhesive rell 0,020
¥iper roll 0,08
Speed, f.p.m. 100
Steam Shovers, p.s.i,
Top 2-5 10
Bottom 2-5 10
Before medlum preheater slight
Adhesive Starch
pH ' _ 12.3
Gel point, * T, 177
Yiscosity (Stoin-lall
viscometer)

E50 at 73 F., seconds 15.%
Starch at 95° l'.. seconds 1.0
Starch at 73* ¥,, seconds 43,0
Runability: Ran very well, The steam shower

pressures were varied without any
not iceable change in fabrication,

TESTING

After the single-faced board was preconditioned for 24 hours
at not more than 35f relative humidity and a tamperature of 73 * 2° ¥.,
it was either conditioned for 48 hours at 50 * 3,5% relative humidity
and a temperature of 73 } 2° F, or econditioned for 72 hours at 85% * 3.5%

relative humidity and e temperature of 73 * 2° ¥, The samples were
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tested for flat crush, pin adhesion and Jumbo ring compression, The

test results are shown in Table III,

Material
Untreated
Treated

DI3CUSSION

TABLE III

T2ST RESULTS

Flat Crush, Pin Adheston,

.81, 1v./6 sq. in.
85% 506 856
R,H, BL.E, R,H, BR.H.

25.0 13.9 86 69
28,9 16.0 96 74

Jurbo Ring
Compression,
1v. /b x 20

sof  85%
B.H. R.E
817 248

W6k 245

From the test resalts shown in Table III, it may bde ncted

that the mediuz impregnated with Lycoid gave slightly higher test values

than the untreated medium; hovever, if there were some way to pick up

a higher concentrated solution of the Lycoeld, the test values may de

raised to a worthwhile point,
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IMPREGRATION OF S-POINT WITH ZINC CHIORIDE

K. 7, Sknlmus

- The third material used in thie study to improve the ‘strength

of 9—point medium at high humidities was sinc chloride,

. The sine chlorido was diluted in distilled water to get a 0%

solid content,

material taken from stock on hand (IPC ¥o, 1095),

The 9-point sheet to be impregnated wes a semichemical

The sheet was impregnated with a 309 solid contents of zinmc

chloride and a two-side impregnation,

Sketch 1 shows the sheet iravel,

The rolls on the impregnator section were not heated and the temperature

of the bath was 73° P,

drier section which were heated to 300° P,

Sketeh 1

To drier

L

The sheet was parsed over all the drume of the

The zine chloride solution pickup was obtained by taking a

specimen as it came out of the nipe and placing it in a tare weighed

turkey bag.

The specimen was weighed in the turkey bag amd the basis

veight calculated. The pickmp is glven in Table I,

THE INSTITUTE OF PAPER CHEMISTRY
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Untreated weight 26.2 1%,/1000 sq. ft.

"Treated weight 33.2 1v./1000 sg. ft,

Pickap ‘7.0 1%,/1000 sq. ft,

The impregnated material was fabricated into A-flute single-

faced board on the Institute's corrugator, The material was bonded to

a #2-1b, kraft liner with starch adhesive,

The single-face board was

tested for flat crush, ﬁin adhesion and Jumbo ring compressiorn at- 50

and 85% relative humidity amd a tesperature of 73* F. The operational

data are given in Table II,

TABLE II

OPERAT TONAL DATA

Texperature, * T,
Top sorragating roll
Bottom corrugating roll
Pressure roll '
Liner preheater
Medium preheater

Boll Clearance, inches
Presgure roll
Adbesive roll
¥iper roll

Steam showers, p.s,i.
Top 2-5
Bottom 2-5
Before medium preheater

330
330
335
348
oo

None
0,020
0.008

15
15
Moderste

(Continued on next page.)
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PTABLE II (Gomt.)
OPERATIOFAL DATA

Adhesive Starch
pH 12.3
Gel point, * T, 1%
Viscosity (Stein-Hall

viscometer)
HyO at 73° ¥, seconds 15.3
Starch at 95° F., seconds 27
Starch at 79* P., seconds 16
Speed, f.p.m, 100

Bunability: It was hard to get the sheet started
beocanse it tended to stick te the gsorru-
gating rells and follow back im the nips.
The sheet turned black on the preheater
until ths machine got relling. There
vas also a poor sdhesive bomd, After
the sheet was running, the steam shover
pressures were varied without any notice-
able di fference in the rungbility,

TEST ING

After the single-face Doard vas preconditioned for 24 hours
at 2ot more than 356 relative humidity and a temperatare of 73 + 2° F,,
1t was oither eonditioned for 48 hours at 50 * 3,5 relative humidity
and a temperature of 73 * 2* ¥, or conditioned for 72 hours at 85 * 3.5%
relative hunidity and a temperature of 73 * 2° ¥, The esample was tested
for flat e¢rush, pin adhesion and Jumdo ring compression, The test

rosulis are shown in Table III.
DISCUSSION OF RESULTS

The test results givea im Tadle III indicate that the material

impregnated with zine chloride gave lover test data than the untreated

material,
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TABLE III

TEST RESULTS

Flat Crush, Pin Adhesion,

p.s. 1. 1b, /6 #q. in.
sof 85 5o BSE

Material R,H, R.H, R.E., R.RH,
Untreated 30.1 16.7 103 83
Treated 26.8 10,0 52 )

Project 1257
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Jumde Ring
Compression,
1»,

506 8%

3,H, R.H,

493 308
b32 196
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INPEBGNATION OF 9-POIRT WITH SODIUN MEPEYL SILICOHATR

The second resin used in thie study to improve the strength

of 9-point medium at high humidities was sodium methyl silieonate,

This material was received in liquid form with 30% solids,
The 9~point shest to be impregnated was a semichemical material taken
from stock on hand (IPC No, 1095).

The first trial ir impregnation with sedinm methyl siliconate
vas tried with 30 #011d and a two-side impregnstion. Sketch 1 shows
the sheet travel. -!o heat wvas used in the impregnating section, The
temperature of the material in the bath was 73° ¥, and the tonp;ratue
of the drier rolls was 300° ¥, With the above procedure used, the
sheet came off the driers too drittle, !ho'dip roll was raised so
that the sheet vas impregnated from one side and the sheet was still

too brittle,

The second trial with sodium methyl siliconate wat made with
the material diluted with 100% d1stilled H20, which made 1t 15% solids,
This sheet vas impregnated om ome side and the sheet travel can be seen
in Sketch 2, It may be moticed that alr jets were installed. This
was done to prevent the impregnating mterisl from overlapping the
edges and producing a bulld-up on the edges of the sheet whish cansed

difficulties in windinz the sheet in a roll,

THE INSTITUTE OF PAPER CHEMISTRY
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Sketch 1 i

To drier
E—

dip roll raised for 1-side impregnation

Sketch 2

1\

The pickup of the sodium methyl siliconate was ebtained by
taking a specimen as it same out of the mipe of the pressure roll and
placing it in a tare weighed turkey bag and caleunlating the basis

weight, The plickup data are given ip Tabdle I,

TABLE I

PICKUP

Untreated materisl  26.7 1b./1000 sq. ft,

Troated material 28.8 1b,/1000 sq. ft.

The impregnatsd material was fabricated into A-flaute single-
face Doard on the Inatitute's corrugator, The impregnated material was

bonded to a 42-1b. kraft 1iner with starch adhesive, The material vas
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fabriecated with the treated side next and also away from the single-face

liner, The untreated material was also fabricated under the same

corditions as the treated material for a basis point, The single-face

board vas tested for flat crush, pin sdhesion and Jumbo ring compression

at 50% and 8% relative bumidity, The operational data are givenm in

Table II.

TABLE II

OPERATIONAL DATA

Temperature, * ¥, T
fop corrugating roll 350
Bottom corrugating roell 3%
Pressare roll 335
Liner preheater ' 345
Nedium preheater 550+

Roll slearance, inohes
Pressure roll None
Adhesive rol) 0,020
¥iper rell 0.008

Steam showers, p.s.i.

Top 2~5 10
Bottom 2 -5 10
Before mediurm preheater Moderate

Adhesive Starch
pH _ 12,3
Gel point, ° P, 139
Viscosity (Stein-Hall

viscometer)
at 73* ¥, seconds 15.3

Stareh at 95* P,, seconds 27
Starch at 73* P. seconds 19

Speed, f.p.m,

RBunabiiity:

100

The material ran vell, The steam

shover pressure was varied without any
noticeable differsnce in the runability,
The single-face board with the treated

side next to the single-face liner did

not have a very good adhesive bond, It
seened that the adhesive 414 not penetrate
into the medinm; hovever, this my be
overcome by using silicate of soda on the
doublewfacer, Therefore, only the material

with the untreated side next to the single-
face liner was tested.
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After fabrieation, the single-face board was preconditioned
for 24 hours at not more than 35F relstive humidity and a tesperature
0f 73+ 2° T, and then either conditioned for 48 hours at 50F * 2.5%
relative humidity at 73 * 2° T. or for 72 hours at 85 *+ 2,5¢ relative

hupidity and 73 * 2° F, prier to testing in the conditioned attvsphers.

TABLE II

Juebo Bing

Fat Crush, Pin Adhesion, Compression,

p.o.i. 1b./6 #q. in. 1b./4 x 20

508 85% s0f 8% 50f  B85%

Material R.E. BR.H, R.H. - RER, RE, 1.EH,
Untreated 90.1 16.7 103 83 s 308
freated 32,3  15.9 98 80 530 266

DISCUSSION OF RESUL?S -

The treated material gave slightly higher flat crush and
ring compressien results at 50% relotive humidity; however, at 8s5%
relative bumidity, the results of the treated material were lover
vhich indicates that the sodinm methyl asiliconate did not impreove
the strength at higher huxidities. Therefore, additional trails may
not be worthwhile because thers {s no tendency in the direction for
vhich the purposs of this study was initiated, ujless there is some

wvay to modify the sodium methyl siliconate,

nts/1s
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BEATER ADDITIORS OF RESIN TO IMPROVE THE STIFFNESS

' OF COERUGATING MEDIUMS AT HIGH HUMIDITIES

This program was initiated by the Institute to investizate
reains and methods of incorporating resins by beater additions, and
thereby improve 9-point mediunm stiffnesslat high imniditlel. This work
was carried out by the Plastices Group. The second phase of this study
was to fabricate and evaluate the sheets after they vere made, This
work was done by fadbricating the sheets into A-flute, single-face board
on the eorrugator apnd testing the sheeta for flat crush at SO and 85F

relative humidities,

The handsheets were fadbricated by bonding the sheets on the
edze to a 3,5pt. kraft screening carrier sheet and fabricating them
to a 42-1b, kraft liner with starch adhesive, After the sheets were
formed, the carrier sheet was removed, ‘!he operationa.l- data are gliven

in Tadle I.

TABLE I

OPERATIONAL DATA

Temperature, * ¥,

Top eorrugating roll 330
Bottom corrugzataer roll 330
Pressure roll 335
Liner preheater 345
Medium preheater 400

(Cont inued on next page.)
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TABLE I (Gontinued)

OPTRAT IONAL DATA

Roll clearance, inches

Pressure roll None
Adhesive roll 0.020
¥Wiper roll - 0,008
Steam shovsr, p.s.i.
Top - 2=5 : 10
Battom - 2-5 10
Before medinm preheater Slight
Adhesive Starch
pE 12.3
Gel point, ° P, 139

Yiscosity, seeonds
(Stein-Hall visecometer)

0 at 73* T, 15
Starch at 95* 7, 29
Starch at 73° T, 1S
Speed, f.p.m, 100

Bunability: All sheets ran well except one
sheet of 1042-99-1 eracked,
After the sheets were fabricated, they wers preconditioned
for 24 hours in an atmosphers not hizher than 35 relative humidity and
a tsmperature of 73 * 2° P, and then either conditioned for 48 hours
in an atmosphere of 50f relative humidity or for 72 hours at 854 relative

humidity in temperaturas of 73 * 2° T,
TESTING

After the sheets were fabricated, five of the seven fadbricated
sheots were cut for testing, Out of each sheet, two 5 square iach flat
erush specimens were ent-—one for 50% and the other for 855 relative
humidity--t herefore, each sample had five test specimens for testing

in 85F relative hamidity,
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The specimens were tested on an H, and D, flat crush tester
with 1/2 flintcoat paper on the platens, The test results are given

in Table II.

TABLE II

FLAT CEUSH, p.s.i.

Code ¥o, Materials 50% R.H, 855 R H,
1042-88-1  Control-pH-7,5 30,4 (0-5-5) 18,1 {0-5=5)
1062-88-2  Synco 721-20% 35.1 (0-5-5)  23.2 (0-5-5)
10462-90-1  Symco 721-5¢% B, 9+(0~5-5) 25,8 (OwS-5)
1042-91 Control-pB-4,5 26.2 (0-5=5) 16.8 (0-5<5)
1042-94 Lustrex X520-Pares  23.8 (0~5-5) 15,0 (0w5<5)
1042-95 Pares 22,7 (0=5-6) 17,1 (0=5-5)
1042~96 Lustrex X620-50% 28.4 (0-5-5)  19.5 (0=~5-5)
1042-99° Vinsol 20% 28,0 (0=5=5) 21,6 (0-=5-5)
1042-105 Yinsol 50f 40,7 (2-5=5)

38,3 (1=5-5)
DISCUSSION OF RESULTS
Tron the test resnlts i{n Table II, 1t may de aeen that the

materials for Code Numders 1042-88«2, 90-1, and 105 indicated that

they improved ths stiffness at 85% relative humidity as well as at 50%
relative humidity,

wfs/1s
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STIFFWNING OF CORRUGATED MEDIUM

INTRODOCTION

This rerort covers some of the work done on the evaluation of
various beater additives to improve the stiffness of corrugating medium,
The majority of the work described ir this report was carried out using

the Bardac Process as covered by American Cyanamid.

MATERIALS AND METHODS
The following procedures were used in the preparation of the
sheets for evaluation dy the Container Section. The numerical designations

on the sheets refer to the notebook and page number,

No. 1042-9%

115 grames {(0.D. wt.) of semi-commercial Asplund pulp was diluted
with 4083 grams of tap weteQ; The sulfzte ion concentration of the slurry
was adjusted to approximately 75 p.p.m. by the addition of 0.21Z zrams alunm.
The stock was then mixed in the spiral mixer for 10 minutes, Information

from the City Water Department indicated that the sulfate ion concentration

in city water ranged between 30 and 35 p.p.m.

1,725 grams Parez acid colloid (1.5% of fiber) was added and the
pH of the slurry was adjusted to 4,6 by adding HCl, Mixing was then con-

tinued for 45 minutes,

THE INSTITUTE OF PAPER CHEMISTRY
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57.5 grams of Lustrex X-620 (Monssnto--blasticized polystyrene)
was added and the sliurry mixed for 15 minutes, At this point the resin

emulsion appeared to be incompletely precipitated as the slurry apceared

milky,

The slurry was then diluted to 0.5% consistency. The freeness
at this point was 420 cc. (Canadian Stendard). Sheets were then formed
on the &,5-inch sheet mold. The deckle box pH was adjusted to 4.5 with
sulfuric scid, The drainage time was 15 to 16 seconds., The sheets were

wet pressed at 180 p.8. 1, and dried.

10&42-95

115 grams of pulp was diluted with 4083 grams of water and mixed
for 10 minutes in the spiral mixer, The sulfate ilon concentration vae
adjusted to 75 p.p.m. with alum. ‘Mixing was continued for 5 minutes
followeé by the addition of 5.75 grams Parez resin 607 acid colloid. The
pE was aljusted to 4,5 and the slurry was mixed for &5 minutes, The stock
was then diluted with 18,167 grams water and the sheets were formed, Prior
to forming the deckle box pH was adjusted to &,5 by ghe addition of HC1.
The sheets were then pressed and dried, The freeness was U400 cc. and the

drainage time was 15 seconds,

1o42-56 (Revised Bardac Process)

In a letter dated December 12, 1952 from American Cyanamid to
Howells they described a revised Bardac Process using Paper Product 2250.

These sheets were made using this revised process,



Project 1257
. Page 3
February 4, 1953

115 grams of pulp was diluted with U083 grame of water and mixed
in the spiral mixer for 10 minutes, The sulfate ion concentration of the
slurry was adjusted to 75 p.p.m. by the addition of alum, The slurry was
taen mixed for 5 minutes'and 5% (fiber basis) Parez icid Colloid was added.

The pH was adjusted to 4,5 with HCl and mixing continued for 45 minutes,
To this slurry was then added a mixture made up as follows:
50% (on fiber basis) of Lustrex X-620 solids, 115 grams emulsion

was.thoroughljlmixed with 5% (5.75 grams) of Paper Product 2250 and 245%

Paper makers alum,

The slurry with the'emulsion was mixed for 10 minutes and diluted
to 0,5% consistency. . The sulfate ion concentration was again adjusted to
75 p.p.m, a8 it would be in the deckle box by the addition of aluminum sulf-
ate, The sheets were formed after adjusting the déckle box pE to 4,5, The

sheets were pressed and dried, The freeness was 350 cc, and the drainsage

time was 14 to 15 seconds,

1042~99 20% Vinsol

115 grems (0.D.) stock was diluted with 4083 and mixed for 10 min-
utes, The sulfate ion concentration wae then adjusted to 75 p.p.m. by the
addition of aluminum sulfate and mixing was coantinued for 5 minutes, To thia
slurry was then added l.?é grams Psrez resin acii colleid, The pH was ad~
Justed to 4,6 with-HCLl and mixing was continued for 45 minutea, A mixture
was prepared by mixing 2,5% Paper Product 2250 (based on the fiber) with
the Vinsol emulsiton (20% on the fiber), Paper makers alum (2% on fiber)
was added and the mixture was diluted to 25% solide and added to the slurry.

The emilgion éppeared to precipitate with the addition of the alum but re-

dispersed on dilution,



Project i25?
Page &
February 4, 1953

The sulfate ion concentration was adjusted to 75 p.p.m. by the
addition of .sulfate after the addition of the emulsion to the slu¥ry.
After a short aixing period the stock was diluted to 0.5% consistency
and the ‘sheets wefe.formed?with the deckle box pH being adjusted to 4,5
with HC1, The freeness was 350 cc, and the drainage time was 14 to 16

seconds, The sheets were pressed and dried.

The whitewater appeared to be slightly cloudy lndicating a

little loss of the emulsion. The sheets were two~cided,

1042-105
These sheets were made up the same as 1042-99 except that 50%
Vinsol was used instead of 20%. The whitewater was a little milky and

the blotters appeared to pick up some of the emulsion, The freeness was

400 cc,. and the drainage time was 15-to 17 seconds,

FUTURZ WORK
Some of the emulsions to be tried in the future include Bitusize,

Lustrex X-500 (unplasticized polystyrene) and various other materials as

they are received,

wek/rm
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BEATER ADDITION OF REISINS TO IMPROVE ST IFFNESS (B
CORRUGAT I¥G  MED ITH
(Synco 721)

This program was initiated by the Institute to investigate resins
and methods of incorporating resins, by the beater additlon process, in
corrugating medium and thereby improve its stiffness. The progrem was divided '
into two phases, The first, carried out by the Plastics Group, icvolved the
preparation of handsheets in whick various resins have been incorporated.

The second phase is the subsequent evzluation of these handsheets. This

part of the program will be handled by the Container Group.

As was agreed vorior to starting this work we a2imed for a control
sheet havine 2 basis welght of 26 to 28 1b./1000 se. ft.} and a caliver of

9 to 10 mls.

Semickemical Asplund —uln obt=zined from the Green Bay Paver and
Pul> Comnany was used as the b=se stock throughout this investigation. The
oulp, as received, was alrelady et a Canadien Standard Freeness of 00 cc.,
80 our orlginal svecification of 500 to 500 c¢. C.S. was discarded. Upon
receipt of the nulvp formeldehyie was added as a precervative, The consistency

was determined and fourd to be 15.3%5%5.

?

* The basis weight of the sheets containing resin was allowed to vary as
the resin retention varied.
FORM 73 THE INSTITUTE OF PAPER CHEMISTRY
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Preparation of Stock for Handsheets

Four sets of handsheets (15 sheets vper set) were nrepared by the

following stendardized procedures,

1)

2)

3}

&)

5)

8)

115 g. (0.d. welght) of the above 7ulp was placed in &
special spiral mixer and was mixed 10 minutes at
approximately 2.5% consistency.

In those sets to which Symco 721 resin was added, the
addition was made at this point and mixing was continued
for 1C miputes,

The resin was precipitated with the addition of Precipitant II*
toa pH of 4.0 to 4,5, and mixed for an additional § minutes.

The stock was then trensferred to a 15 gallor stainless stesl
tank ard diluted $o 0.5% coneistexncy.

freeness samoles were teken and handsheets were formed on an
8 by 8 inch sheet mold 2t a consistency of 0.074%,

In three sets of sheets, the nE in the deckle box was ad justed
to 4.5 with HZSOu' The pH of the fourth set was left unadjusted.

The handsheets were couched onio dam> blottars, wet nressed
at 130 v.s.i, for 3 min, on the Elmes press, turned on the
blotters and dried on a chrome-vlated drum drier at 230°7.
for 10 mirnutes.

These sheets were then coded and sext to the Contalner Group for

evaluation,

The following table gives the specific data for each set of sheets.,

* Pavermaxer's Alum~---—--- 100 g.
Sulphuric Acid (95%)--~-- Lo g,
Distilled water to make 1000 ml.
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