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Thesis Title Water Repellency Finishing of Paper from Jackfruit Sepal for

Handicraft
Name - Surname Miss JintanaBomkhuntod
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Thesis Advisor Mrs. Supa Chulacupt, Ph.D.
Thesis Co-Advisor Associate Professor Sutusanee Boonyobhas, M.A.
Academic year 2012
ABSTRACT

This research was aimed to study the physical properties of the Jackfruit Sepal, to produce
water repellent paper from Jackfruit Sepal, to test its physical properties, and to survey the
satisfaction with the paper.

In the experiment, the physical properties of the Jackfruit Sepal were studied from books,
research papers and journals. Anoptical microscope was also used to study the cross and
longitudinal sections. The water repellent paper was then made from Jackfruit Sepal and its physical
properties were tested. Data about satisfaction with the paper were collected from 15 people who
were knowledgeable of crafts creation and statistically analyzed in terms of mean, percentage and
standard deviation.

From the study of the cross and longitudinal sections of Jackfruit Sepal, it was found that
the surface was smooth and glossy while its fiber content was 1.8percent.The water repellence of
the paper was at the level of 50. All surfaces were found wet when sprayed with water. Concerning
the physical properties of the paper, it was found that the paper weight was 112.9 g/mz; the
thickness, 0.12 mm; the tensile strength, 67.6 N; and the tear strength, 138.2 N. Concerning the
satisfaction with the paper it was found that the satisfaction with its water repellence was at the
highest level (X = 4.60), followed by the satisfaction with the smooth surface ( X = 4.33), with the
pattern ( X = 4.33),with the thickness ( X =4.20), with the refinement and the appropriateness in use
(X =4.13),with the use in crafts creatione.g.a paper box (X =4.07),with the toughness ( X =3.93),
with the cleanliness (X =3.87),the overall satisfaction ( X =3.80),and with the smoothness
(X =3.67).

Keywords: paper from jackfruit sepal, water repellence, physical properties, finishing
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é i EStarTechChemical
Your Pigments & Chemical Supplier

Product Ledflet

STARGUARD FCS

Water and oil repellent agent

OVERVIEW:

STARGUARD FCS is a new generation of a PFOA-free fluorocarbon for a wide range of
applications. It is a non flammable fluorocarbon based on C-6 chemistry durable water
and oil repellent agent for synthetic and cellulosic fibers, especially cotton, polyester and
their blends.

PROPERTIES:
Chemical Composition Fluorocor@ polymer emulsion
Solubility Soluble in cold water in all proportions
lonicity y cationic
() /@)

Compatibility With cationic and nonionic products

m"’ NS

Viscosity

N L N
Shelf Life W Minimum 1 year in originally closed container
( N .

APPLICATIONS:

STARGUARD FCS can be applied by padding and spray process.
Depending on the type of fabric and requirements, the amounts used are 20-80 g/I for
padding, pH 4-5, 65-70% pick up, dry at 110-130 °C and curing at 170-180 °C for 30-40 sec.

The above information is provided based on our present knowledge and expertise and is intended to serve as a general guidance
on our product and its use. It is provided without any guarantee. Users are advised to conduct trial under their own conditions.

STAR TECH CHEMICAL INDUSTRIAL CO., LTD.
15 Phetchkasem 48 Yaek 47, Bangduan, Phasricharoen, Bangkok 10160, Thailand
Tel. 66 2 8695105 Fax: 662 8695103
E-mail: info@startechchemical.com
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AATCC Test Method 22-2010

Water Repellency: Spray Test

Developed in 1941 by AATCC Committee
RAG3; revised 1952, 1996, 2001, 2005;
reaffirmed 1943, 1961, 1964, 1967,
1971, 1974, 1977, 1980, 1985, 1989,
2010; editorially revised 1987, 2008.
Technically equivalent to ISO 4920.

screening finishes. It is not intended,
however, for use in predicting the proba-
ble rain penetration resistance of fabrics,
since it does not measure penetration of
water through the fabric. For testing rain
penetration, AATCC Method 35, Water
B

1. Purpose and Scope

1.1This test method is applicable to
any textile fabric, which may or may not
have been given a water-repellent finish.
It measures the resistance of fabrics to
wetting by water. It is especially suitable
for measuring the water-repellent effi-
cacy of finishes applied to fabrics.

1.2 The results obtained with this test
method depend on the resistance to wet-
ting or water repellency of the fibers,
yarns and finishes on the fabric, and upon
the construction of the fabric.

2. Principle

2.1 Water sprayed against the taut sur-
face of a test specimen under controlled
conditions produces a wetted pattern
whose size depends on the repellency of
the fabric. Evaluation is accomplished by
comparing the wetted pattern with pic-
tures on a standard chart.

3. Terminology

3.1 water repellency, n—in textiles,
the characteristic of a fiber, yarn or fabric
to resist wetting.

3.2 face, n.—in textiles, the side of a
fabric that is intended to be the outer visi-
ble surface in an end product.

4. Safety Precautions

NOTE: These safety precautions are
for information purposes only. The pre-
cautions are ancillary to the testing proce-
dures and are not intended to be all inclu-
sive. It is the user’s responsibility to use
safe and proper techniques in handling
materials in this test method. Manufac-
turers MUST be consulted for specific
details such as material safety data and
other manufacturer’s recommendations.
All OSHA standards and rules must also
be consulted and followed.

4.1 Good laboratory practices should
he followed. Wear safety glasses in all
laboratory areas.

5. Uses and Limitations

5.1 The portability and simplicity of
the instrument, and the shortness and
simplicity of the test procedure, make
this method of test especially suitable for

AATCC Technical Manual/2012

e: Rain Test, should be used.

6. Apparatus and Materials (see 11.1)

6.1 AATCC Spray Tester (see 11.2,
Figs. 1, 2, 2A and 3).

6.2 Graduated cylinder, 250 mL.

6.3 Water, distilled.

6.4 Stopwatch (see 8.3)

7. Test Specimens

7.1 Three test specimens 180.0 x 180.0
mm (7.0 X 7.0 in.) are needed and should
be conditioned at 65 + 2% relative hu-
midity and 21 + 1°C (70 + 2°F) for a min-

imum of 4 h before testing.

7.2 Where possible, each specimen
should contain different groups of length-
wise and widthwise yarns.

8. Procedure

8.1 Calibrate the apparatus by pouring
250 mL of distilled water at 27 = 1°C (80
+ 2°F) into the funnel of the tester and
measure the time required for the funnel
to empty.

8.1.1 The spray time must be between
25-30 s, otherwise the nozzle should be
checked to see if the holes are enlarged or
blocked.

8.2 Fasten the test specimen securely
in the 152.4 mm (6.0 in.) diameter hoop
so that the face of the fabric specimen
will be exposed to the water spray. The
surface of the specimen should be smooth
and without wrinkles.

100 (ISO 5)

< ? " L. »
70 (15O 2)

SPECAMEN FACE

$0 = SLGHT RANDOM STICKING OR
WETTING OF THE BPECIMEN FMCE

80 - WETTING OF SPECIMEN FACE
AT SFRAY POINTS

90 (IS0 4)

STANDARD SPRAY TEST

RATINGS

80 (150 3)

50 (150 1} 0

1090 - NG STICKING OF WETTEN OF THE 70 - PAATIAL WETTING OF THE SPECIMEN

FACE BEYOND THE SPRAY POINTS

50+ COMPLETE WETTING OF THE ENTIRE

SPECMEN FAGE BEYOMD THE EPRAY
PORTS

@ = GOMPLETE WETTING OF THE ENTRE

FACE OF THE SPECIMEN

OOGRED WATIR USDD FOR MROTOGRAMG: EFFECT.

Fig. 1—Spray test rating chart.

T™ 22-2010 4
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Fig. 2—AATCC spray tester.

8.3 Place the hoop on the stand of the
tester with the fabric uppermost in such a
position that the center of the spray pat-
tern coincides with the center of the hoop
(see Fig. 2A).

8.3.1 In the case of twills, gabardines,
piques or fabrics with similar ribbed con-
struction, place the hoop on the stand in
such a way that the fabric is oriented in
the same direction as it will be used in the
end product.

8.4 Pour 250 mL of distilled water at
27 £ 1°C (80 + 2°F) into the funnel of the
tester and allow it to spray onto the test
specimen for 25-30 s.

8.4.1 Avoid touching the funnel with
the graduated cylinder while pouring the
distilled water. Movement of the funnel
will alter the spray disposition on the
specimen.

8.5 Take the hoop by the bottom edge
and tap the opposite edge firmly once
against a solid object with the fabric
facing the object, then rotate the hoop
180° and tap once more on the point

72 ™ 22-2010

Funnel
¢ 150 + 5 mm

Ring support

Rubber tubing
Spray nozzle
Stand

200+ 10 mm

Specimen

Specimen
holder

150 £2 mm

Support

Fig. 2A—Details of AATCC spray tester.

12 holes ¢ 0.86 + .05 mm
on acircle ¢ 21 £ .5 mm

6 holes ¢ 0.86 + .05 mm
on a circle $ 10 +.5 mm

(13
3

1 hole ¢ 0.86 = .05 mm
on center

¢ 8.8 £ .25 mm—»

49 +.38 mm

32+ .50 mm

Fig. 3—Nozzle for spray tester.

AATCC Technical Manual/2012
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previously held.
8.6 Repeat steps 8.2 through 8.5 for all
three specimens.

9. Evaluation and Report

9.1 Immediately after tapping, com-
pare the wet or spotted pattern with the
rating chart (see Fig. 1). Rate the face of
the specimen. Each test specimen is as-
signed a rating corresponding to the near-
est level on the rating chart.

9.1.1 Intermediate ratings can be used
for ratings of 50 or higher (95, 85, 75, 60)
(see flow chart in Appendix A).

9.1.2 In rating loosely woven or porous
fabrics, such as voile, any passage of wa-
ter through the openings of the fabric is
disregarded.

9.2 Report the individual rating results
for each test specimen. Do not average
the results.

10. Precision and Bias

10.1 Precision. Precision of this test
method is based on interlaboratory tests
conducted in 1994, using six laboratories,
three fabrics, two operators per labora-
tory and three determinations per fabric.
Separate tests were run on two days. The
data sets from each lab were combined
for analysis, which required averaging
the individual ratings. There were no sig-
nificant differences found between days.

10.1.1 The Spray Rating Scale is dis-
crete and discontinuous, but results are
based on averages which tend to normal-
ity. Also, ratings are assigned against de-

a judgment that analysis of variance be
used in determining the precision of this
method, without correction for disconti-
nuity.

10.1.2 The three fabrics used in this
study cover a range of 100 to 80 Spray
Rating. Obviously, this is a limited study
upon which to base a statement of preci-
sion for the method. It is the best and
only estimate of precision currently avail-
able. Users of the test method should be
guided accordingly. In making fabric
comparisons for Spray Rating, laborato-
ries are encouraged to establish their lev-
els by running fabrics of known perfor-
mance prior to any test comparisons, and
to bring the practice of the test method
under statistical control.

10.1.3 Plant experience consistently
has shown variation in spray ratings near
a grade of 100 to be quite small, with in-
creasing variation as the grade goes
lower. This has been verified again, in
this limited study. For this reason, critical
difference tables are shown for two
ranges.

10.1.4 Single fabric precision parame-
ters for two fabric levels are given in Ta-
bles I and II.

10.2 Bias. This test method has no
known bias. There is no referee method
by which to determine the true value of
Spray Rating and to find any existing bias
in this methodology.

11. Notes

11.1 For poteptial equipment information

veloped grade standards (pho&)graphs),
rather than by arbitrary visual assign-
ment. For these reasons, RA63 has made

p to this test method, please visit
the online AATCC Buyer’s Guide at http:/
www.aatce.org/lbg. AATCC provides the pos-
sibility of listing equipment and materials sold

Tahle I—Spray Rating Range—80

Components of Variance
Vi = 17.2222
V,, = 9.2593
Vo= 9.3750
Single Fabric Precision Parameters
Single Within Between
N Operator Laboratory Laboratory
1 8.5 12.0 16.6
2 6.0 104 15,5
3 49 9.8 15.1
4 4.2 94 149
5 38 9.2 14.8
Tahle ll—Spray Rating Range—100
Components of Variance
V=
V,p =0.6945
Ve, =4.4841
Single Fabric Precision Parameters
Single Within Between
N Operator Laboratory Laboratory
1 59 6.3 6.3
2 42 48 48
3 34 41 44
4 29 37 37
5 2.6 35 3.5

by its Corporate members, but AATCC does
not qualify, or in any way approve, endorse or
certify that any of the listed equipment or
materials meets the requirements in its test
methods.

11.2 The AATCC Spray Test Unit consist-
ing of hoop, nozzle, funnel, stand and Spray
Test Rating Chart is available from AATCC,
P.O. Box 12215, Research Triangle Park NC
27709; tel: 919/549-8141; fax: 919/ 549-8933;
e-mail: orders@aatcc.org; web site: www.
aatcc.org.

Appendix A
Flow Chart of Evaluation and Report
Calibrate spray time to Spray sample;
25-30 seconds. Calibrate water P Tap firmly
temperature to 27 + 2°C. twice.
Yes Is there No

Rate from
the pictures,
0 to 90.

AATCC Technical Manual/2012

a wet spray
pattern?

Are

Yes

Rating = 95

water droplets
clinging to the surface
fibrils?

Rating = 100

™ 22-2010 73
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