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SUMMARY

. Project Title

The Development of Production Technology of Environmental-

protection Type Package Materials for Fruit Container

. Research Objectives and Necessities

In the modern century, according to the cityward drifting of
population and development of modern civilization, all kinds of waste
materials have been rapidly increased. T hen, recognition to limitation of
petroleum- chemicals and environmental pollution from originated these
products are recognizing to serious social issue, and interest about
environmental affinitive materials have been enhanced. T herefore, by
these background of the age, studies on development of environment
protection type materials is been performing in advanced country.

In the present, the package conception is not only the protect of
goods but these materials are not become environmental pollution
materials. On the other hand, packing materials are vinyl, styreneform,
polyethylene, polypropylene, etc in nowdays. But these materials are
the object of import restriction in advanced country. T herefore,

development of environmental protection type packing material is



necessary.
Because of using dry-process, used manufacturing process in this

study is not caused environmental pollution by waste water and we

develope manufacturing process of dry defibrated paper mold to substrate
for using packing material of agricultural products.

Paper recycling process must be required classification with the
same grade and quality in the paper recycling. Because these process
has no choice but to use unit waste paper. But these cases were
required high cost therefore, the paper recycling mills were growthed
smaller by increasing the unit of production.

By these phenomenon, that problems must be solved in the
application of mixed waste paper. This study will propose that waste
paper of serious waste problem can be reduced by new operating system
of mixed waste paper.

Ultimate object in this study is follows ;

*+ Maunfacture of new functional material with waste paper and waste
of agriculture product in unused waste materials to maximize value of
fruit

+ Development of technique for pollution- control and manufacturing new
functional lightweight materials

» Increasing peasant's income by maximizing fruit of distribution and
storage
We can preserve our environment with protect of forestry resource

and recycling of resource with collection of waste material and achieve

conventient for distribution and storage with accomplishing increase of



compress strength, water- resistance, air- permeability, prevention of sliding
in packing material(corrugated container box, etc).
According to these result, we can accomplish to increasing peasant's

income and export of agriculture products

. Contents and Scope of the Research

The accomplishment of this study proposed that new method based
on through research and examination to laboratory worker. Also we
applicated to industry from synthetic data. We studied on the best operating
condition to use development and promote resource recycling.

T he substances and extents of this research are follows ;

M Scale Investigation on Pulp Mold Market

e Investigation of pulp mold market in the domestic and foreign

area

e Investigation of pulp mold standard and defect
Hl The Setting up Operation Condition of Dry Defiberator

e Control of operation condition in dry defibrator

e Moisture content of dry defibrated waste paper
Bl Manufacture of Hot Press for Making Pulp Mold

e Pressure and dimension of hot press

e Design and manufacture of mold for making pulp mold

e Standardization of pulp mold dimention
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Il Development of forming Technology for manufacturing pulp mold
by Dry Process
e The mixing condition of various waste paper
e The mixing condition of adhesive and addition
e Adhesive for making of pulp mold
e The forming of curve pulp mold
Il Development of Manufacturing Condition for Manufacturing Pulp Mold
by Dry Process
e Effect of temperature and pressure on the mold forming
e Control of adhesive and additive
e |Investigation of plasticity of mixing condition on paper and agricultural
product waste
M Consideration of Forming Condition for Manufacturing Pulp Mold
by Dry Process
e Comparison of forming condition on manufacturing method
e Comparison of forming condition on kind of wastpaper
e Selection of optimum forming condition by kind of adhesive and
additive amount in pulp mold by dry process
M Investgation of Physicd and Mechanical Characteristic for Manufacturing
Pulp Mold by Dry Process
e Measurement of physical property and degree of strength for
manufacturing pulp mold by dry process
e The Physical property of pulp mold on forming pressure and

pressure
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e The physical property and degree of strength on kind and amount of
adhesive and additive in pulp mold
e The physical property and degree of strength on wastepaper amount in
pulp mold
l Investigation of Coloring Trestment Method for Manufacturing Pulp Mold
by Dry Process
® Selection of color
e Selection of coloring chemicals
e Selection of coloring method
e Experiment on coloring property
Bl Investigation on Anti-fungal Treatment Method
e Analysis of extracting component on wastepaper
e The general rule of food vessel, instrument and packing
e Selection of preservative and method
e The anti- fungal experiment for manufacturing pulp mold by dry
process
B Comparison Between known Package Materials for Fruit Container
(polystyrene type) and Dry Process Pulp Mold
e Questionaire and estimation of businessman concerned in fruits and
mold user
e Discussion

Il Suggestion on Application
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. Results and Suggestions

1. Results of research and development

T he following results were obtained from the two years research to
Develop of Production Technology of Environmental- protection Type
Package Materials for Fruit Container.

1) Waste papers weren't cellected and used with mixed state.

2) Operating condition for dry process defibrater were 5000rpm, 10min..

3) Table 1 and scheme. 1. show operation condition for manufacturing

product and mass production.

4) Spray method is fitted to staining on mold and 5% dye- stuff is fast

T he presumption of expectant effect :

1) The effect of waste treatment and safeguard of environment by
waste resource recycling

2) The disposal of environmental protect policy by environmental
- protection type package materials

3) The promotion of economical value for waste resource

4) The prospering of recycling industry

5) T he increasing peasant's income from maximizing value of

agriculture products
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Table 1. Optimal operating condition on dry defibrated pulp mold

materials
operating condition

W ater content (based on air-dry weight

of sample %, g)

Adhesive content (based on air- dry weight

of sample %, g)

Molding pressure
Molding temperature
pressing time

hot- pressing method

mixing waste papers
5000 rpm, 10 min.
80 %

EVA resin, 10 %

60 kgffcm2

100

7 min.

pressurization continually
with the same pressure
without exhaustion of
steam

Scheme 1. Manufacture

procedure for dry defibrated pulp mold

waste paers

shreded particle

dry defibrated pulp

mixing with dry defibrated pulp and
adehesieves

plane stain in bending mold

product(bending mold with 12 hole)
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2. Suggestion
1) With recognizing of graduated students and researcher in this
field for research method in this study and recycling method of
waste materials
2) Training agents in future
3) Application of study results to prevent against environmental
pollution

4) Public support and investment for related industry
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2-1

2-2

2- 1. ( , 1994 )
(
8 14,025 13,495 8,360 5,665
82 584,829 | 585071 | 358,734 | 226,095
1,067 | 1,207,751 | 1,206,973 | 749,298 | 458453
55 50,493 | 49,858 26,087 24,406
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2-2. ( , , 1994
5-9 889 891 741 150 323 566
10 - 19 - - - - - -
20 - 49 9339 | 8985 | 8985 - 6,548 | 2,851
50 - 99

14,025 | 13,495 | 13345 | 150 8360 | 5,665
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EPS(Expanded Polystyrene,
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2-2.
2-3 soft mold, hi- mold, TEX,
, soft mold  hi- mold
, TEX
1
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2-3.

Soft Mold| 1-5 kg
Hi-Mold | 1-20 kg
TEX |10- 1000 kg
70%
50.5%
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26

2-4
2000 1,000 220kg
2- 4.
1
% %
C )y )y @ c )y @ ) (%)
(kg)
1990 | 1011 | 4,524 | 3,342 | 69.6 | 1,874 | 434 | 1,467 | 56.1
1991 | 1125 | 4922 | 3643 | 703 | 2094 | 430 | 1549 @ 575
1992 | 121.0 | 5503 | 3932 | 69.0 | 2324 | 440 | 1608 | 59.1
1993 | 1275 | 5803 | 4242 | 688 | 2701 | 463 | 1541 | 637
1994 | 1373 | 6434 | 4703 | 684 | 3304 | 505 | 1399 | 703
1995 | 1448 | 7,341 | 4,945 | 657 | 3,662 | 532 | 1,283 | 74.1
1996 | 1502 | 7,681 | 5391 | 660 | 3944 | 547 | 1447 | 732
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EPS(Expanded Polystyrene, ), polyethylene, polypropylene
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crack
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1
(ONP), (CPO), (OCC)
(HI CUT - 4000,
- 3-1) 2x 25mm
( 3-1)
31
31
(9) 150
(rpm) 5000
() 2, 4, 6, 8, 10, 15, 20
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3-3

3-2

20

3- 1
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( 3-3 )
32, (%)
()
(%) 2 4 6 8 10 15 20
6.1 69 63 60 67 58 57 56
49 48 48 48 49 49 49 47
6.6 68 69 64 66 64 64 63
3-2 ,
6.1%, 4.9%,
6.6%
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60 water bath 20

1728 , 20 74.5

2 1529 , 20

(OCC) 2 1932 , 20
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(ONP), (CPO), (OCC) (HI

CUT -4000)
5,000rpm, 10
20 100 mesh
33

3-3.
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33 20 mesh

100 mesh

35 3-6, 3-7 , )
( 3-5 )
( 3-6 )
( 3-7 )
3-4 , ,
5000rpm, 10
20 100 mesh
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1 Press
4-1

4-1.

- 50 TON

- 600x 600mm

- STS-304

- 1

- 350+ 3

- % 200x 700mm

- safety beam

4-1

4-1 4-2
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4-3

12

4-1

4-2

4-3
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480x 340 mm
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480x 340 mm

25
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1
Hot Press 5-1
51
kgf/cm ()
() (9) % . g) (kg ) ()
10 300 60 - 140 10 - 30 1
52
100, 120%
100, 120%
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80%

, 60%
70%
5 2.
(%, 9/9)
60 70 80 100 120
(kgf/cmz)

10 -
15 - X X
20 - o
25 o - o
30 o o o o
10
15 o o o
20 o
25 o o o
30 o o
10 -
15 - X X
20 - o
25 o - o
30 o o o o




60%

100, 120%
80%
20
kgf/lcm2
20 kgf/cmz, 70%,
80%
2.
5-3
5-3.

No. (9) (9) (kgf/cmz)
1 50 40

2 100 80

3 150 120 10

4 200 160

5 250 200

6 50 40

7 100 80

8 150 120 20

9 200 160

10 250 200

11 50 40

12 100 80

13 150 120 30

14 200 160

15 250 200
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80% , 1,
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ﬁ -
4 ~
? -
4] + -
10 20 ao
Fressurelkgliom2)
——Glig]  —E—1000g) —k—150ig]
—E—2000g)  —8— 2500n)
WY d Sy
3} -
18 r
16 |
E 14
Eqz |
g10 ¢
g B
E &
4+
>t
u Il Il Il Il Il
1) 100 150 200 )
Weighiig)
—— 101, —+— 301 —a— a1, |

MueaEd FA e



5-1 5-3
20kgf/cm2
150g
10 20kgf/cmz 20 30kgf/cme
20kgf/cm2
3.
5-4
50g,
80%, 20kgf/cme,
5- 4.
No. .
(kgf/cmz) (min)

1 1

2 20 2 o

3 3 o
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1 3

5-5.
No. No.

@ |9 wromy) () @ |9 lwwems ()
1 50 40 16 50 40
2 100 80 17 100 80
3 150 120 10 18 150 120 10 100
4 200 160 19 200 160
5 250 200
6 50 40 20 50 40
7 100 80 21 100 80
8 150 120 20 22 150 120 20 100
9 200 160 23 200 160
10 250 200
11 50 40 24 50 40
12 100 80 25 100 80
13 150 120 30 26 150 120 30 100
14 200 160 27 200 160
15 250 200
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5-5

, 5-6
5- 6.
( ) 50, 100, 150, 200, 250g
- 80%
10, 20, 30kgf/cm2
1
, 100
5-7 5-2, 5-3
2mm
5-2 5-3
100
20kgf/cmz
20kgf/cmz
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5-7.

(mm) (mm)

No. No.

1 | 500|490 |535/|510| 509 | 16 | 290 | 3.35 | 3.10 | 3.00 | 3.09
2 1620|840 |960 800|805 | 17 | 7.00 | 6.00 | 6.15 | 6.40 | 6.39
3 |10.70|10.85| 9.80 |10.40| 10.44| 18 | 8.80| 885|875 | 9.20 | 8.90
4 111.85|12.65(12.40|14.00| 12.73| 19 |13.00|13.25|13.05|13.35| 13.16
5 ]10.05|13.60/16.00|14.25| 13.48

6 | 520|475 485|430 | 478 | 20 | 3.10| 275|285 | 285 | 2.89
7 | 700|760 635|725 | 705 | 21 |575|6.20 | 590 | 585 | 5.93
8 1920|955 /|10.00/11.00| 994 | 22 | 790 | 9.00 | 8.85 | 890 | 8.66
9 |14.80|14.10/10.50|14.15| 13.39| 23 |12.20|12.80|11.95|12.55| 12.38
10 |17.55|17.55|16.10|15.50| 16.68

11 | 405|445 | 460|445 | 439 | 24 | 270|310 | 295 | 270 | 2.86
12 | 715|650 | 750 | 765 | 720 | 25 | 545 | 5.70 | 6.00 | 5.65 | 5.70
13 110.45/10.45|10.20/10.45|10.39| 26 | 8.90 | 9.00 | 8.75 | 885 | 8.88
14 115.30|15.80|16.40|16.55| 16.01 | 27 |12.25|12.00|12.35|12.25| 12.21
15 116.20|17.30|16.65|14.05| 16.05
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y = 0.0577 x + 0.005 (x :

1, 2, 3 mm

17.24, 34.58, 51.91g
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5-8
3- L
80%
14.3% : 80%,
30kgf/cms, , 1
5-9
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5-8.

20

40

7~15

25 (12~24hr)
100 (10~20hr)

20

30

5~15

60 (60m)
100 (10m)

10

20

5~20

25 (12hr)
100 (20m)
150 (5hr)

30

60

3~15

25 (12hr)
50 (3hr)

25 (16hr)
100 (5hr)

25 (36hr)
50 (5hr)

25 (36hr)

50 (5hr)
130 (30m)

25 (3hr)
100 (5m)

15

20

25 (2hr)
100 (5m)

100 (5m)

25 (15m)

140 (15m)

CH,

100 (20m)

25 (12hr)

25 (12hr)

(60 )

25 (12hr)

30

60

5-10

25 (2~12hr)
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5-9.

(%) (9) (ml)
3.34 10.02 180
6.68 20.04 120
300g 10.01 30.03 60
13.35 40.05 0
5- 10.
(%)
3.34 o
6.68 o
10.01 o
13.35 o
o x
o x
5-10 5-10
10%
10%
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PV A (PolyVinyl Alcohol)

PV A ( )
H 5' 11
80%, 30kgf/cme, , 1
5-11. PV A
PVA (%) PVA (9)
5 15
10 30
300g 20 60
30 90
40 120
PVA
PVA
PVA PVA
PVA

PVA

5-12
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5-12. PVA

PV A (%)

10
20
30
40

EVA(Ethylene Vinyl Acetate)
EVA
5-13 EVA
5- 13. EVA
EVA (%) EVA (9)
1 3
5 15
300 g
10 30
20 60
EVA
5-14
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5-14. EVA

EVA

(%)

10

20

EVA

, EVA

10%

EVA

PVA

EVA

1%, 5%
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5 4

(A)

(B)

(C)

(D)

5-4.
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. (A)

5-15 A
resin fiber( Kuraray )
) 20kgf/cme,
75 , EVA 100
40k gt/ cmz, 150
5-15. (A)
resin fiber
(9) (%) (%)
0
5
10
0
10
10
EVA
0
15
10
0
20
10
50
0
5
10
0
10
10
0
15
10
0
20
10
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( 51 )

5- 15 5-1
resin fiber | resin fiber
, resin fiber |
EVA
: : (A)
, EVA
( 5-2 )
. (B)
(B) (A)
5- 15
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(B)

10%

- (C)
(©)

(©)

(©)

5 4

(A)

5-5
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(B)

. (B)

5-5

B

(A), (B)

5-15

5%



(A), (B)
- (D)
(D)
(€)
(D)
(©) (D)

(A)

(A), (B)

5-6 )
(©)
5-7
5-7 )
(©) (D)
(A), (B)
(©) (D)
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(A) (B)

6-1

5- 16.

5,000 rpm, 10
( ) 120 g
( %, g) | 80 %

( %, g) | EVA 10%
40 kgf/lcm2
120

10
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5-16

5-17

5-17.

1.06

0.68

041

8.03

7.35

4.84
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12

12

6-1

6-1

6- 2
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6- 1.

( ) | 10:0, 9:1, 7:3, 55, 3.7, 1.9, 0:10
( ) 120g
( %, g) 80%
( %, g) | EVA 10%
40 kgf/lcm2
120
10
6- 2.
(kgflcmz)
10:0 1.06 o
9:1 1.22 o
7:3 1.98
5:5 3.67 o
3:7 7.38 o
1:9 8.00
0:10 8.03
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6-3

6- 3.

(cm) 19%x 19
( ) 50, 100, 150, 200, 250g
- 80%

10, 20, 30kgf/cm2

1

, 100
6-1, 6-2
2mm
100
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;"_‘_...._-—r"f £
Eq
———— g 10
e & E y
. .
4
2
0
L) 0 k] L) 103 150 2 250
Pressurelkd cn’ ) Weightig)
—— 5] —m— gy K] | o i0-1 = 0| =l 00—, |
—-0g) —*—2hig)
CERETES L AEu3Y sHaH
6- 1. s ( )
Y PR P T
i *’/___’r’/"
L} - |
s e e /
H - 3
10 § 10r
5 — ——a X
¢ — - | E 5r
q
3
a . : [v]
[ 1] 0 O [1H] 150 an =
Weight(kg e} Wsighil{ah
L e — [ P o
6- 2. (100 )
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, PVA, EVA

) resin fiber

10
PV A 5
EVA 10

resin fiber
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EVA , resin
fiber , resin fiber
resin fiber
3
3 cm
10
( 30mm)
3mm)
6-5
6- 5.
(30mm) 9.5:0.5, 9:1, 8:2, 7:3, 5:5, 0:10
(3mm) 9.5:0.5, 9:1, 7:3, 5.5, 0:10
EVA 10%
70%
120
40 kgf/cm2
10
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6-1
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12

7-1

--(D)

--(2)

--(9)

- (4

12
(A

7-1.

12
(B

- 87 -

12
(C




(1)

L L L 4

(2

2x 25mm

(3)
5000rpm, 10

(4)

1. (A)

(A) 1 20 kgffecmz
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2. (B)

(B)

3. (C)

(©)

(A)

(A)- (B)

(B)
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7 ’ ’ 12
7-1
7-1.
%
() (%) (%)
10 80 20 5
10 70 20 5
10 80 20 5
10 80 - 5
- 80 10 7
- 70 10 7
- 80 10 7
- 80 - 7
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, PVA, EVA
) , EVA
, EVA
12

7-2 7-2

5,000 rpm, 10
( %, g) | 80 %
( %, g) | EVA 10%
( ) 5
80 kgf/lcm2
100

7

- 0] -



12

(C

7-2.
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(9) - (9)
(%) = x 100

(9)

8- 1.

8.5

8.8

7.1

6.5

8.6

8.2

5.2

5.2

- 03 -




5x 5

a/
8- 2.
Ne. ) (9) (kgtiem)
1 150 120 - 10 0.36
2 150 120 - 15 0.37
3 150 120 - 20 0.42
4 150 120 - 25 0.39
5 150 120 - 30 0.39
6 100 80 - 30 0.38
7 200 160 - 30 0.36
8 250 200 - 30 0.39
9 300 240 - 30 0.40
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8- 3.

No.

(9) (9) g o  (Kgilcmd)
10 150 0 140 134 30 0.57
11 150 30 105 10.0 30 0.56
12 150 60 70 6.7 30 0.52
13 150 90 35 34 30 0.48
14 150 69 111 40 30 0.60 EVA-706
15 150 82 83 30 30 0.55
16 150 94 56 20 30 0.49
17 150 107 28 10 30 0.46
18 150 69 111 40 30 0.60 EVA-709
19 150 82 83 30 30 0.55
20 150 94 56 20 30 0.53
21 150 107 28 10 30 0.49
8-2 83
10 30 kgf/ecm:z 0.36 0.39
10 40%
049 0.60
cost

- 05 -



5x 5¢cm
24
(%) = x 100
EVA ,
8- 4.
(9) (cmy) (9) (mm) (mm)
6.23 8.48 16.16 0.16 2.8
8.03 10.05 22.16 0.16 3.0
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(H5000M, Hounfield Co.)

120mm, 15
+ 0.1mm ) )
7
8-5
8- 5. : kgflem2
482 8.58 7.78 11.35 9.79
0.86 3.74 4.02 8.35 5.32
3.96 kgf/cmz, 484
kgf/cme, 3.76 kgf/cmz, 3.00 kgf/cmz,

4.47 kgf/cmz
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8- 6.

8- 6

. kgtflem?2

8.03

7.35

4.84

1.06

0.68

041
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100

, 100

100

100

10, 20, 40, 60 kgf/cm2

60 kgf/cmz

60 kgf/cmz

- 99 -



, PVA

10%
EVA
, EVA 10%
EVA 10%
EVA 10%
EVA
EVA 2.2
resin fiber
resin fiber
10%
resin fiber

- 100 -

5, 10, 20%

10%

level off

EVA

EVA



60kgf/

100g,

80g, 100g, 120g, 140g, 160g

60kgf/

100g

EVA, 10%,

- 101 -

100

100g,

15
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M alachite- green

90m/min,

300cP, 40g/mcz

- 103 -

40%,

15



Baracewell

150m/min,

55%, 150 100cP, 50g/mz

10- 4T orr

10cm ,
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M alachite- green

1.
0.01%, 0.1%, 0.5%, 1.0% 1,2 ,3
3 9-1 9-2
( 9-1 )
( 9-2 )
9-1 9-2
0.5% ,
Hunter Lab (Minolta Chroma Meter CR- 200,
) : CIE

- 105 -



L,a b 3 Hunter L, a, b 3

L
L 100, L
at , a- ,
0 +100 0 -80 b+
, b- 0 +70
H 0 = 70
100 white
L
a
+70
+5
b
0 b
-50
-70
- 80 - 50 0a + 50 +100
0 black
9-1. Hunter Lab 3
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Lab

(%)

58.63

+0.45

+7.64 |58.63

+0.45

+7.64

58.63

+0.45

+7.64

0.01

54.04

-9.12

+0.26 |52.16

-11.16

-1.13

51.43

-12.40

- 2.59

0.1

43.00

-15.83

- 6.88 |40.96

- 15.80

-8.38

42.75

-15.80

-7.89

0.5

37.74

-13.75

- 10.57/36.22

-14.02

-9.45

35.57

-13.37

-9.78

1.0

33.04

-12.28

-10.62|33.51

-12.29

- 9.66

33.54

-11.75

-10.13

72.45

+0.70

+7.32 |72.45

+0.70

+7.32

72.45

+0.70

+7.32

0.01

60.94

-11.60

-2.70 |61.76

-13.18

-3.54

62.36

-15.92

-5.22

0.1

49.40

-18.01

-10.24|48.54

- 18.50

-8.76

46.98

- 18.08

-10.17

0.5

41.67

-14.35

- 12.00|38.46

-14.52

-12.41

37.40

-13.95

-11.73

1.0

35.55

-11.81

-12.19/38.70

-15.15

-11.85

31.36

-8.91

-10.92

9-1

01 0.5%
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5%

1009 EVA 209,
80, 160, 240, 320g
kgffcmz, 120 , 10

9-3

9-3

( 9-3

- 108 -

0.89

01 0.5%

40



240%

Hunter Lab

(g/cm2) = x 100

9-4
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9-4
3
9-4
9-2. (9) ( 7oxT )

No.l No.2 No.3

1 0.24 0.20 0.25

2 0.47 0.45 0.43

3 0.59 0.39 0.41

4 0.53 0.65 0.47

5 0.67 0.68 0.92

1 0.14 0.17 0.11

2 0.35 0.31 0.20

3 0.33 0.37 0.40

4 0.47 0.36 0.35

5 0.61 0.38 0.38
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o 3. (9/ )

No.l No.2 No.3

1 24 20 25

2 4.8 4.6 4.4

3 6.0 4.0 4.2

4 54 6.6 4.8

5 6.9 6.9 94

1 15 1.7 11

2 35 3.2 21

3 34 3.7 4.1

4 4.8 3.7 3.6

5 6.2 39 39

9-2 , 9-3
3
55 g/cmz 4 3.9
g/cmz
4 g/lcm2 % Hunter Lab

4 g/cm2
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10

1
) 10-1
10- 1.
(%) (%) (%) S:H *
76.0 194 41 74 . 26
80.0 14.3 5.7 68 : 32
81.1 5.3 13.6 16 : 84
72.0 9.5 185 26 : 74
Notes : S : H *- (S) (H)
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4.1%

18.5%

- 113 -

2-5%



1)

13

- 114 -

10



2) 10% , 5%

3) 5%
4) . 20%
, 98%,
60%

5) 2

100

3
3
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40%

IPBC AF 1 ,
Tween #20
2
7 7 7
10- 2.
0
2 1/3
3 1/3
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(Coriolus versicolor ,COV)

D = % x 100
10

(Potato dextrose agar, PDA)

70 80%, 27+ 2

- 117 -



10-1

10- 2
10- 3
No.
1 0 0
2 1 0
3 1 1
4 1 0
5 0 0
6 1 0
0.67 0.17
- 25.4
10- 3
10- 3
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254

10- 3

10- 4

10- 4.

0.67

No.

- 119 -



10-4

10-4

0.67

- 120 -



11

C type,

B type,

- 121 -

11-1

11-1

A type,

11-1

D type
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( 11-1 )

11-2 4

type C, D type 10
A, B type

C, D type

type 3 4

, 11-3
11-3

, 30%

B type
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B, D type

A, C

50%



11-4
11-4

68%

70% '

30%

62%,

36%, 3%

11-5
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11-6

20%, 50%, 30%

11-8
11-8 60%

30%

11-9, 11-10

40%

, 11- 10 ,
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C type 8%
2% |
Atype
Bivie 24%
66%
11-2. 4
=]
sy 224

11-3.

11- 4.
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=

11-5.

H x| =

ALE

11-7.
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11-9.

11- 10.
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11- 1.

11-1

2 5

(Cox,

(‘93

14%)

( 500 )
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11-2

11- 2.

10

2-3

131 -




12

EVA,

, PVA, EVA

, EVA

5,000 rpm, 10

%, 9) 80 %

%, g) EVA 10%
5
60 kgf/cm2
100
7
10%,

- 132 -

120

100g,

EVA

60
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12

- 134 -



- 135 -



1. : Pulp Mold Pad ,
Corrugated PKG. & Log, (1995) pp. 45

2 : , (1995) pp. 250

ALPHA No.2, pp.43- 45, 1993.

4. : , Korea
Tappi J., (1994) 26(4) pp. 57

5. : Pulp Mold Pad ,

Corrugated PKG. & Log, (1995) pp. 47

6. : , ALPHA (1993) No.1,
pp.12- 17

7. , ALPHA (1993) No.2,
pp.47- 49

8. : , ALPHA (1993) No. 2, pp.4- 12

9. , (1992) pp.56- 74,

10. : ( ) , ALPHA (1991) No.6, pp.56- 63

11. : , ALPHA (1991) No.6, pp.69- 75

12. : - , ALPHA (1993) No7,
pp.23- 27

13. Borchrdt, L.G. and paper, C.V. : A gas chromatographic Method for
carbohydrates as alditol- acetates, Tappi J. (1970) 53(2), pp. 257- 260

14. Vidal, T. and Colom, J.F.P. : Determination of carbohydrates by gas
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chromatography, Tappi J.(1984) 70(9), pp. 132
15. A. Pizzi : Wood adhesives, chemistry and technology, marcel dekker,

Inc. (1983) pp. 20- 22

16. 4 , (1987) pp. 82- 116
17. : , , (1985) pp. 434- 472
18. 4 , (1992) pp. 168- 172
19. 3 , , (1980), pp 369- 372

20. Tappi standard : Ash in paper and paperboard, Tappi standard(1992),
T413 om- 85

21. KS M 7012 :

22. KS M 7014 :

23. KS A 1042 :

24. KS A 1030 :

25. KS M 7012 :

26. KS A 1006 :

27. KS M 7023 :

28. 1 - ,
Journal of Korea Tappi Vol.27, No.2, 1995

29. 2 ( ) Pad

, Corrugated PKG. & Log. (1995) pp. 43-59

30. Song Man Choi : Measures to Increase the Recovery Rates of the
Waste Paper, Journal of Korea Tappi Vol.26 N0.1(1994) pp. 62- 68

31. American Society for Testing and Material. 1995. Standard method of
evaluating the properties of wood- base fiber and particle materials.

ASTM Designation : D1037 Philadelphia, Pa.
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N

3

33.

34.

35.

36.

37.

38.

39.

40.

41.

42

43

44

45

Brockschmidt, K. H. 1960. Fundamentals of molding wood particles.
Forest Prod.J. 10(4):179- 183.

Kamke, F. A., and L. J. Casey. 1988. Gas pressure and temperature
in the mat during flakeboard manufacture. Forest Prod.J. 38(3):41- 43.
Kamke, F. A, and L. J. Casey. 1988. Fundamentals of flakeboard
manufacture : internal- mat conditions. Forest Prod.J. 38(6):38- 44.
Midyette, A. L. 1957. Wood particle molding. Forest Prod. J. 7(1):1- 6.
Turner, H. D, and J. D. Kern. 1956. Relation of several variabls to
properties of phenolic- resin- bonded wood- waste hardboards. Forest

Products Laboratory. Rpt. No. 1786. 15 p.

, . 1997.
‘97
56- 62.
, . 1997.
‘97 : 126- 132.
. 1996. . ‘96 : 342- 345.
. 1987. , KS F 3104.
. 1988. , KS' M
3055.
. Houston, D. F., Rice chemistry and technology, 301, American

Association of Cereal Chemists, Inc., Minnesota(1972).

. Grist, D. H., Rice, 5th ed., 442, Longman Inc., New Y ork(1975).
. Luh, B. S., Rice: production and utilization, 736, AVI1 Publishing
Company, Connecticut(1980).

. Barber, S., Barber, C. B. and Tortosa, E., Cereals, Edited by
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Pomeranz, Y. and Munck, L., 472, American Association of Cereal
Chemists, Inc., Minnesota(1981).

46. Sung, N. K. and J. K. Kim, Korean J. Appl. Microbiol. Bioeng. 4(1) :
1(1976).

47. Sung, N. K., K. H. Shim and C. S. Lee, Korean J. Appl. Microbiol.
Bioeng. 4(4) : 152(1976).

48. Tyson, G. J. Patent 4842877(1989).

49. Tyson, G. J. U.S. Patent 5023097(1991).

50. Gerber, W. D. BR. Patent 9103450(1993).

51. Juliano, B.O., Rice chemistry and technology, 726, American
Association of Cereal Chemists, Inc., Minnesota(1985).

52. Casey, J. P., Pulp and paper, 3rd ed., vol. 2, 862, John Wiley & Sons,
New Y ork(1980).
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AR 3-1, B @Fol AR BT MEAM

A: 2839 B: 4832 C: 628¢
D: 8&sla) |E: 108818 | F: 15282 |G 2023

AR 3-2. sl A el wE A8 9] she g
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A: 2%3hal | B 4®83le) | C: 62l
D: 828ig] | E: 102302l | F: 15&E8d |G 20%8)a)

ARRD 3-3. sl Azl mE HAE A 9] izl e

1 mm

aen A4 F 2

AbZ 3-4. 2 A Fel HER ANELUE)
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80-100 mesh 100 mesh pass

AP 3-5. 7 dlHE 2 28E AeA A4 He¥oe dvR AR
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80-100 mesh 100 mesh pass

AP 3-6. 7 diAid e BEE AAA 24 deBZof ol A
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80-100 mesh

APE 3-7. % Az ¥

it
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S

EVA A&

T84 MNETA HaA

AR 5-1. (A)2yel 9% o

9 4gaa

(C)-15%

(D)-20%

AR 5-2, EVA A &2 g3y

Soll LHZ AN KMZE21= N

=13
=

Off =
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i EVA 2

Abz) 5-3. (B)wol o RE2 e AE AW

(B)-10%

(D)-20%

AR 5-4. EVA AaA ¥3d 23 99 4gAR
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(C)-15% (D)-20%
AbZ 5-8. EVA A& 34 BtxE39 4234
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L4
S
L'_e".u;‘m___;,.n—- 1

| =x2 [001%-13 | 01%-13) | 05%-131 | 1.0%-13)
001%-2231 | 0.1%-28) | 05%-23] | 1.0%-23]
001%-38 | 0.1%-38 | 05%-33] | 1.0%-33]

A 91 Axdo] XY os] JR2 MY P HAYZZS AH
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L 72l [001%-15] | 019%-18] | 05%-13] | 1.0%-12]
001%-28] | 0.1%-23) | 05%-28] | 1.0%-23]
0.01%-33] | 0.1%-33] | 05%-33] | 1.0%-33]

AR 9-2. 2% o] S¥ Yol o3 92 MY MAUJYAEE AN

[ A= =49

80g

240¢

160g

320g

ARz 2EAR

80g

160g

240¢g

320g

Ab 9-3. 9B ERA Y4B HhYol o8 ANY B= AW

NEEX: #4830 WEZZIHY MZDis o 26
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4 A
Q‘;iv {?n_,.’x;’r‘v‘ J
% Tg.-l. :

No, 6 }

[ No. 5

AR 10-1. ol RAg-njH el o] A FFY ARAE
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‘ No. 5 No, 6

AR 10-2. P13 A-He Ao dF FFHY ITHE
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No. 3 | No, 4

No. 5 I No, 6

AR 10-3. AA-niM Aol i FHY YFAE
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No. 3 No, 4

No. 5 No, 6

AHA 10-4. A -AYAe dg FF YFAE
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Zt T3 A S

ALEL 1, ESBHIIR

AEL 2. 2HMEN0 HXE @ 30
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