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Development of multi-functional mulch papers and

evaluation of their performance
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SUMMARY

Soil and water contamination caused by the abundant use of agricultural
chemicals including herbicides and fertilizers draws public concerns since
these chemicals may pollute the agricultural lands as well as the food products
grown on these lands., As a method to reduce the use of agricultural chemicals
mulching with thin plastic film has been commonly practised for many years.
Although the use of plastic films for mulching is very effective in preventing
the growth of weeds, it is almost impossible to remove all of the plastic film
from the agricultural land, and the remaining film eventually contaminates the
soils. Therefore, it is very imperative to develop a mulching material that
decomposes completely to prevent soil pollution problems and to enhance the
competitive edge of domestic agriculture, Mulch papers are believed to have
many positive characteristics in preventing problems caused by the plastic
mulch film since it decomposes completely after use,

The immediate purposes of this study were to develop multi-functional mulch
papers using Korean old corrugated containers or American old corrugated
containers, and to evaluate their performance for using in paddy field,
dry-seeded rice field and upland field,

It is imperative to develop mulch papers that are strong enough for handling
and use. And this should be met at low basis weight since reduction of the
basis weight can contribute for the conservation of fibrous resourcés. And if
the mulch paper are made from recycled fibrous material it would be very
effective in conserving our environment,

To fulfill these objectives studies on such topics were carried out,

1. Papermaking technologies to improve the strength of mulch papers
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2. Selection and stock preparation for basis weight reduction of mulch papers

3. Evaluation of the degradation property of mulch papers

4, Development of mulch papers with functional properties
5. Analysis of the papermaking processes for producing mulch papers
6. Problem solving and optimization of the papermaking processes

7. Evaluation of the mulch papers for applying in

paddy field, dry-seeded rice field and upland field

8. Practical application of mulch papers for farming in various regions

9. Questionnaire analysis

10. Economical analysis

The results are as follows, The possibilities of using domestic old
corrugated containers in producing mulch papers were examined. Also the use of
unbleached softwood kraft pulps and dry strength additives were exploited along
with two-layered sheet forming technology in decreasing the basis weight of the
mulch paper. Results showed that reduction of 20g/m2 of basis weight of mulch
paper was possible by the appropriate raw material selection and application of
strength resin,

Dry and wet strength resins were used to increase the strength éroperties of
mulch papers, and it was shown that the strength increased continuéusly until
the addition rate reached 0.6%. The optimum pH for increasing strength was
found to be 6. And the proportions of dry and wet strength resins need to be
adjusted to 1:2 for maximum strength development.

Raw material selections were found critical to obtain strength properties.
Among the recycled raw materials tested, AOCC gave the strongest sheets. By
proper selection and application of strength resins it was possible to decrease

the basis weight of mulch papers from 125 g/m’ in 1997 to 85 g/nF in 1999, while
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maintaining the strength at the same level,

Mulching rice paddy fields with mulch papers were found very effective in
preventing the weeds from growing, and they decomposed completely before
harvesting. Application of wmulch papers in upland fields were also very
efficient in preventing the weed from growing. Whjle weeds grew abundantly
where clear plastic film was used for mulching, no weed was observed where
paper mulch was used. The amount of potato production was significantly higher
in paper mulched area than that of clear plastic film mulched area.

Results of economic analysis of using mulch papers for growing potato in 1998
showed that cost benefits around 1,400,000 won could be obtained. Improving the
strength properties of mulch papers by using AOCC as a ravw material caused an
increase of mulching cost. It was obvious, however, the paper mulching provides

diverse benefits in protecting the environments.
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A7 4 deug ojBA H2HAU AAE FHo| W4Fos FYAFA g ¢
4 gt olEFoel o BEASH: B3] Folo] o] W H 9o TS Az}
EAZ tFY 4 2& Rl it

E 1-1014 B uie} o] 0CCHHE ol &3t WARAE ARY B¢ FF 120g/n°
2} 100g/n’d] ZEE oF 15-25%2] zlo]§ Hyrh £ AFojME dxt BEL ©ax
o] B WA 120g/n’olH 100g/n° 22 A 7|22} stdon o] Wto g 2
44 rEW FzzEge] T WU A=Y PG Wrlss Lo chsy

ZEstdrt

4

U. KPe] Eitel mE WA ZE @3

KPE FHA) YR AU AS PAA Wis 2902 Hgsime Ha
gl EYUIE Wele o] $MFYoz WeslH, ols} o}2d KPY TUEJS 3
tsht 4 Qe T8} 2L PR Aol a¥HACH

KPS} 00CE TRl WAAE AZstrle] UM KPY T +2o] wE P
408 ZAIY vl ARPEE D7t AW A4} 400 ol CSF7HA] Wolxm 3
&3 3710 F olFolE Pkt Fststs 2ME Urhidch BEZEE 600 oL

CSFollAd 500 mL CSFR o4=7} ZAEH 3] 713 ¥ 500~300 ol CSF F7hoj)

W

A A YA ZEE Rk AAEL A4S 500 ol CSF7X| F7siTizt o %
Z#aste FAE Uehidch E JEZEE 237 APH,E AsiEHes 3YS 2
gdch ol AUE ZARsl WA UBEA KPE MY Z¢ WKPY 33 1
4202 450 nl CSFE A A5t

T2 2 450 mL CSF2 Z3i¥ KPS E¥ulof wE HAR L Zx WHIE ujetst

71 81514 ocColl thal UKPE 0, 25, 50, 75 W 100% TYslo] W3 100g/no] HEE
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2231 0|9 ZEE FAsAct (X 1-2).

£ 1-2. KPEYlo) WE T WY

UKP VB2 = AZE NEBE VEZ=
(%) (N) (%) (kPa) (mN)
0 52.5 3.4 289 1100
25 62.0 3.4 352 1200
50 83.2 3.6 512 1268
75 104.0 3.8 719 1280
100 125.0 4.3 893 1277

gte] E 1-10)4 £ uje} o] B 120 g/n’Y BHAY AFZEE 616N, 7
e 323.3 kPa, JEZEE 1215 oNojdth. weld E 26014 B 4 &= et 2
o] UKPe] E3tuls} 25%Q1 #A-$ occte g =¥ B 120g/n°Qd WA Zxo}
ARgE 227 dojale Ao ueiych Zeul KPY F3IE O A2AE 4 9

s mrlsty] felA UKP EulE 10, 20, 30%E HHAA AR Fol
o] Z=E FAstI ol& E 1-3o] LR

¥

E 1-3. K Eahulo] w2 WAAY BEd 44 A

UKP ARR= NEFE VEB=E
(%) (N) (kPa) (mN)

0 ' 53.1 260 930
10 56.3 301 1050
20 58.9 349 1100
30 68.2 353 1208
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E 1-3004 B uje} o] KPS Tu|7} 0xol N 30%2 Z7hdo] wet By A
Ae oA velFos st E 3ol Liehd KKP ZYH|9} ZE Alo]g righe
0.91~0.972 m}$ A Uehuth WP Exhulet 2= o]y HANMLZEY ¥ |
of UpEbd 0CC 120g/n’e] ZEE 7] Ha) WRY KP TYPHE 24 A w7
o) A9olE 20.4%, WAZES] Aol 17.3%, AWREL] Aol 31.2%2] KP
o] £7FE ez Usiyrh odrleld o 4 o 23 Po| BE 8 UK XY
L7 gL Aol7} UAT ThHER WE Tk oY WA AWBUE ML
B2 20% ol 4ke] UP Exto] 2BYE ¢ 4 ok

th ol3A AzE T BYAY = ¥4

Gt "HE Zyol o) dFAE ARdle RS KPY Eu]|go] ol Wit A
T RU2R AEY Zojz} o&Ho] o]FA] ARE Tl AR AN AAE FuiA]
2 4 s A4FE Frisidoh tEA ARV LY B FUWN UE 24
€ Zele dFAof] vl ¢ F=E & 4 vtz RaxD Qo) 53 o)F
g HAZE Bl KP Y JTAE FAAFNI S E KPE YEol Hx4A
7le o] felsithe AFAztol wel EHZo] KPE $IXIA1Z o]FXE A Z3s}o
©3A] Zx=o} vlasidch. 1 A 3 1-104 BE A3} Zo] o]FX] AzyYAg
HEY B35 DA visl ARP=E 8, NIAZEE 105, AGREE 5% o4
7112 = slthe Zol HUsAdrt

ol WKP7L Bh3oll #1XY Z¢ 0cC HEE B3l Y47t o] Folx 2R KP u]Ad
] ERE7 1Y dfZoE At oy TS AL ojx H=wtaAE zie
ZAZRoNA HEH + e Ao ARFHAT Aty oiFx] Az2duldMs 7
sol 53 oR 2AH tfF YAHEE HLAHOZ AHL3Plole 3ol A& 2

o2 BichEcl,

e -
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115 r
M Single layer [ElTwo layer

110

105

100

95

Tensile Burst Tear

a9 1-1. SHEEIA| 9} o]3 WA ZEA 4w,

gl AZAHZ7A A7tol wE Zx Wy

Zole] ZEE Z7M717] YslidEs FUEQ HBEE HIAIE P olddE A
AZ}AE LY 4 ol 0C IAE FURE ALY FFole 8548 4 44
22 et ¥gsjorsing WAR Y AP wtE FEAsHE YA AT A
ZAYEZZARA ol FEelolaUol =g A3t ol HIlo wE Z=E W
315 Bristgct. o] AdolME X U224 100% 0CCE AHg-3taict.
A gol24 PaMe] Hlatel whE FL Wl P P AAE RS o
£ 23 1-2¢6] Yepfdch

o7loi Bl 23} Zo] Pamel Hslo] 1.5%71x| F71¥el whel WA Y A%
=9} TP EE 7tz oF 20%9} 35%7F ZrIEIloU AAAEE kx| HHEA] o
okth, & ol PAMY Rl W Ffole ARALEY A=Y FeFol
A veldoy BQake] Fil¥eE A YA} 2

& =
E a8 1-20§4 BE 2 ol FAdW Fol2/d PAMe] FAFo] RAHI miEdd



140 12
110
x B
Q 120 108 =
c o
s <
] {06 8
.E g
& 10 W Tensie strength 104 =
A Bust strength
® Tear strength 1 02
& Ntrogen contert (%)
80 1 1 i 1 —t, 1 L 00
0.0 0.2 0.4 06 0.8 1.0 1.2 1.4 1.6
PAM addtion (%)

3% 12, ol PaMel skl W FaY U Bzt

AEZFog AYANEF s 45 450 nL CSFQY KPE 203 A= Z3IAU
AZAYZZAZA 024 PAME HZchd 3t 100g/n’ o dY=jel A=z7t 7}

o}, "3 2] Bulk, FIIE, EFHEY Y

dAAY 27 542 B oldelx ARY, RIIAMFE Fol 2¥Hch Ayayy
of 23f o]& B/do] Astdctd HA EI A3IE 7] dige] dolM dxH P
o vg3, BIx, EFEEZY AR gadzt UAY SR UH4EEE X

33 o]& E 1-40] UEehfdcH
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X 1-4. B3#9 2234 43

oce / UKP Basis PAM Bulk Air Opacity Drainage
(%) weighzt addition (cn'/g) permeab% lity (%) time

{(g/cm®) (%) {mL/min) (seconds)
100/0 100 0 1.79 587 98.6 13.6
75/25 100 0 1,74 603 98.0 12.2
50/50 100 0 1.61 646 97.7 10.5
72/75 100 0 1.47 555 98.7 9.3
0/100 100 0 1.38 575 93.9 9.2
100/0 120 0 1.76 550 9.8 | 18.2
100/0 120 1 1.84 628 100 24.0
90/10 120 1 1.75 685 100 21.0
80/20 120 1 1.74 661 100 17.0
70/30 120 1 1.74 650 100 18.0

o7l N B Azt Zo] FFo] W2 F ol FrIXPEH SFEE AstH2
lomz 3t wozt o] 2= HAEe AMME fMMe LIl A
of 23t 2434 i 5o =¥g 71&ooF ¥ e HArh E Y4EEE 00Ce
gato]l F71stALL Hapo] FUIY FF FASHA A4IER ol FHY 5 UEFH
g 2ol uste 2 ey Rojzt wthdr

&3] occel REEI 371
U ZAS 4S5 AL A7t UEIGLRE ol AAY £ Yt YU BNE

olxte] Z2tE orstd ctheat Yk
AR 5Y AUE FS 9ol AL8HE HlEe} 5 Fol g% =g W 43

28E WAL FAEY GAPYE AL 43 BEE = BRA T1ed L=
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A AR AREEIR e EaY WSl Ze GRS EAE IBY 4 U= A
Bolth. & dFoME EQ FolMe 237t ¢Astn A2, B, BE 4o ¢
T VREAY el IAE /Ll ol dAl AE it &83H= /e
& JNEsh] I A9 dBe= WX Ay cfy AL E HAsh] WA
27} 23 Qe 3348 2AE A%l 48§ IAZY + e YU 23 )
gich

3 A3 "WR3A A A KPE TUSIAY, AYFPAE Ao RA o A
ol 7HedE HUTE E olFA ARV&S LY F ol /A BE ¥

[

AR I Ao AduAd B, A 9 FAo] AHARE g3t

Eaade]e] 988 1x5E2 343 F 90ToA o 30~6027 autsio] xlgsid
T} 1% 5 M3 UZo] @8 2tz X2y 0, 0.5, 1.0 T 1.5%2 Ayl =
15-202% IRt F TAPPI standardel] 2]73le] AEAH oz 23ttt 87}
"o F2EE F(EAY)E B 3l X80 E8E €22 ¥ N8E
AEAA I A5AS W spectrunS E3] absorbanced 33191 dojal 432z

o] AAFNE BI) 939 transmittanceE &A1)

2. Az 4 2%

7h d3d vl

dze] NS AEE AL ole) 2y 1-33 Ul dEAANY FAE:
o] AMLE Frisht o] FAAY Fo FHE U2 o 0.06322 otF

e} Al
a8 Brlgkd Aole 92 ¥ 4 ULk ol2H 2 dFo] AHEH AHEERA F
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2t A Uil Bzl daue ¢ 4 dgth

3.0
55 | ODye 2400 |
M Pulp + Dye
o 2.0 1.830
5]
c
o
£ 15
o
7]
Q
< 10 0.830
0.5 [ B
0.063 0.068 0.068
0.0 — 2 — ) 4__1
05 1.0 1.5

Dye dosage for pulp (%)

oy 1-3. €48 AN ulE F¥x w3t

Ll @Rl mE T34 vl

A, A q PAe] 371z §4RE Wt w2 £2AE dBFAVE Het W
spectrung E3} Transmittance(%)& &3 3 A3E ot Eet Ut FF2HERLS
m}atol] whebAd 2pJE( > 400A), ZRAIF(400 - 750A) - FHLF(750 A < )E Uiy
o]ct. otz E 1-50l4 EE AEE HIISIAl U2 AEE AFA MY FAE
o] on JiARolA HYE T Z4F WS FES Uehis Wd BAAER, Y
@8 AEE i, R W JMARELE 2 FES vehdlon 53] P44
B AES ANEE A ELE 42} 6501, 550 A0A] ofF Y2 BIES KUt ol®
A Balgo] y2 A8 E MAsle o GANJ|H AFENE & & Yo FA
3 =& wigkstd JhAE, Ao o HYEE AFHO R AAIIAY F4Y £

dgZeg rtgHct
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X 1-5. M 489 B

Wave length Blue Yellow Red
Blank
A 0.5% | 1.0%)1.5%|0.5%|1.0%|1.5%|0.5%|1.0% |1 5%
200 159.8 (161.3159.9(162.8{159.5(161.9[162.5(158.7|158.3|160.1
250 179.8 |[179.3(181.7(180.8175.6(180.6{180.0(178.2(178.4|177.0
300 184.9 |181.4(184.3]184.2(181.9(182.1|185.6/184.5|183.3|181.4
350 181.2 |179.5181.7{181.1|179.1}181.0}181.6{179.9(180.2{177.3
400 140.9 | 97.8 (88.3 (83.3(88.2(80.0|76.6(77.4{70.1]69.2
450 112.4 | 41.4 (28.4(22.7{40.1|27.5]22.7|18.7|13.5]13.3
500 105.3 |20.8 (10.5] 7.5 | 61.8|48.3|41.6| 5.2 | 4.7 | 4.5
550 101.8 | 6.7 | 3.7 | 3.0 | 82.4|82.789.9| 3.0 2.2 ] 2.1
600 100.6 | 3.1 | 2.0 [ 1.6 [ 83.9(85.8(96.0(27.2| 5.9 | 3.6
650 97.6 | 2.5 1.4 | 1.1 |83.6(854)956|88.158.7]|59.5
700 95.7 |15.9] 5.3 | 2.5 [82.9(85.095.2|92.1|67.1!70.5
750 944 |63.0)45.8]30.4(83.285.1]96.4]95.3|72.1|74.4
800 93.8 |75.4/66.2)52.0/83.9|86.2]96.2[96.7]|759]|78.5
850 94.5 |79.7174.1 (62.0{84.4 |86.5|96.4(97.3(76.3}79.6
900 94.3 182.4|77.4(67.8|85.7|87.5|97.1197.6|78.1]81.3
950 93.4 |82.6|80.0171.4|852(87.3|96.6|97.1|78.6/80.9
1000 94.0 |83.7|81.4|73.8)85.5)87.2)95.9/96.4)80.5]82.4
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N 3z YWAXe Za7|sst

A1d A A

BRAE S2E AWulol AR mie A5 Fuhy =of oA e B #AU
A HE2 dF71E A + U= FUEE UYAE 1A "Hch ofo] oy s
doz FEAYFTAAE AA o) ISl A=P= §2ZEE FrIstdrh
Y YA FHEA] AP GHAA FEI 2 PREe] A EAUS dE Z=t
2F7HE2 I ZEY HIE fBiAe AXAYSZAY F7i: 27HER &
&2 F 372t A2 F4A ] ¥ &7es HYstazt siyct

e YAE 23 ALHAL 71&Y HXY P2 uid HYANE 283l AR
Hojl o3t FE Ao RN, Fdobde] F2IL AL HE £ UES A= F
H Al azjoledel, EQY & FUE JASlA Tl HE2 B/ol JHBES
FEsHe FAAd Zrt glgdch Ty o]’ vl d Az e e 4
Sof W4AA B F7148E At HEL] JTVY AAAE 2, FEY 5
o] T F BT FAR o} st= EAFHe] AUrh

2 dFEo] A 3doe)] A SN Fo] WA As vld Y A
o] ZAEE ATt FE Aste A3 olddoll, BE AMelY EGY T80 ¢
T3 euk ohzt BENEE Aol I FBo] WY FHol AUtk Iy tiFA
A Folo] F71480] ¥TY T, EFY £ FUS AgAsle iz E9
&S EI3te 71so] ASHEER, 718 Ege2E FEHE 34 i
2E FF3] 2-she MER A AxI|go iyt 77 2F¥H ek

ety £ diolde AAg PR ZA Aot 43Rl BEed Ful ¥dE
g3yl fste], WY AR 22 22 AHAZ AelE =Usta, olo] u}
€ H3, s, AdP=E % FEE WHolE sl FU8 9 EEES AP

7163 BRI Aol 7l2 Ag=E Auz} stodch

_31_



EI A 34zt AFE B WS ALYl wel A2uA A g2 Ao
HEH "ol 715d& Fost7] A WAoo 2 989 Al4HH WA s @ v
2§ =¥k WS 2t

1. zi% 9 =y

7} AR

Polyamide-polyamine-epichlorohydrin (PPE)2} Polyamide-epichlorohydrin epoxy
resing SR YSPAZ AFE3IAS BRAHEPA 8= Amphoteric PAMES A}-2-3}
drt.

v Ay

PPE 21& Aol chsh 1.5%7kx] AH7Ista 3087 FAEEE ¢ F Hak 120g/n’
7 =& XA ¥, PPE 1] H/IY Hio] iE A2 9 &£& ZHEe WIS
ZABtET). cheog &34 HLA FA pHE sy st A RE Dhlol ¥
600rpn o2 WIEPEA PPE 1%5 /1Y thd pHE ZAsIT 6027 FARES 3
¥ zAstgct

PPE @13} o224 PAMY] H-& FE ZAES}] 9ls] A A-PAM 1.2%8 A Fo
A7} 3 3057 kst 7)ol ThA] PPE A S 0~3.6% 223} 36—3?:21 R 2}
HS A7 W 100g/n° 2 x| %ou 3835 &3stAtlh. 22 A pHe 52
st

14

BN

2. Az 4 23
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7t £33 A8Ie Ay ,

1xApdEo] A2E PR F¢ M &2 SUddW S3AE B 120g/0°Y
AR A ve] 43 FF7o LA ARubgo] iy A Yol EFdle o
3 &7 B}E Foqsle Zo] "Wasjria Fs1E vt gt

a3 2-13} 2-2014 RE uls} o] PPE W2l Hrldo] Frtyel ulebq A=zql
A2E 9 FRAZZEI FIRIALeY 0.65F = HIISHE S7t4xrt gusiAl &
Eigich. A7t £ 1.5%2 8 ZF U ZA ARZ =T FAE A2 o|gA
£ Ht 82 A8 U FF ¢FEel AU Ao wwiFct

!

45

Dry Tensile Index (N.m/g)

w T T T T
0.0 03 06 0.9 1.2 1.5

PPE Addition (%)

3% 2-1. PPE A7lete] whE AR W
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" Wetting Time = 30 seconds

20 pH=5
o
£ 16
g b
312}
T
£
o
5 8 I
c
(M)
._
o 4}
=

0 1 L A L

0 0.3 0.6 0.9 1.2 1.5
PPE Addition (%4

a9 22, PPE A7l ME SRARA4e W

= 3Y 2-32 &3] A7 Zrlo] wE wdREe] WIS Uenjdrt 2
2-30l4 B Az Zo] SAAE 0.6x712] Z71A1 o) ulel AR T} L8] 27
sl on olF Unkgt w3} Al BTl A} 100g/n’E 223 A= &7A

A
=1
o HMRE 1.5712] FFU] mel FAZZ=E A2ZEY 25w7kx] B455td

2 N o

a3 2-4e 2 dFolA ARANE U2 FUAA A A AHESHe 84183
ZAE A7MNE e A7l wE A EE Uehd Fojth 1.5x7kA] &3 o

2 371EE & 5 Addch



4.5

Y
1)
»
o

1

.
cl,

3.5 1

Bursting Strength (kP

2.5 1

2.0 .

T T T

0 0.3 0.6 0.9 1.2 1.5

%] 2-3. PPE

PPE Addition (%)

Aol ME vt} Wt

2.5

20

1.5

1.0

Burst index(kPa.nt/g)

0.5

i/
control

H PN £ AN /
03 06 09 12 15

Wet strength agent addtion (%4

3% 2-4. FEXA™YITEAL] Foel wiE =] Hy



The 3% 2-5, 2-6, 2-72 pHoll wE &&AYFZAAY AY3H TAE Vebd
Zolch. o7lolA B vie} o] §EAYFZZAA HIleFol YUY B¢ 42 3
E3 Aol pH 6ollA Hrje] Z=& uehisich whety AA) A4t A8 pHE 624
ol z-shs Zo] 72 EE Hujzisly] 13 Hay Aoz woigyrl,

PPE Addition Level=1% (for O.D. pulp)

50
£
o]
§E45—
= 3
w
25
» [:
& Z
=" 40 A
>
()

35 T 7

3 4 5 6 7

O 2-5. pHell Wt 8 ARX|¥2] w3
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14

PPE Addition Level=1% (for O.D. puip)
Wettingh Time = 30 seconds

Wet Tensile Index (N.m/g}

10

4 5 6 7
pH

a9 2-6. pHoll ulE &&X| 2] w3}

PPE Addition Level=1% (for O.D. pulp)

4.5

\
/

Bursting Strength (kPa}

3.0 1

2.5

4 5 6 7
pH

3% 2-7. pHoll w}E TEZES] W3}
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U AzA[33A &8I MY

ety A3 2y F7 7Hs8S Bl SN B dRode 13 2-8~100)
UERd 23t o] P3ate] AHZ YR E sl AGFZAY WeES R
o} A W3AA Z= W3E 2AAch

0% 2-80l4 B uiet o] AXAYFAAE 1.5% 7Y wizlx] AR =L =
2oz FIIstdct. SRR 2% AIY F ol 2¥ 2-900M4 B Azt 2ol mid
ZBE7t ThA] aste) AzA[FAAe b gt o ol urhdR ge Ze
UELsiTh oledt Z= AZAYPFZAY Ao ArlgS Yol o3 1.5%U RS

Bol 3 9lvt (38 2-10). 53] AXAYFZAE 2.0 A7l F ol A4H

- (=]

b

7t 53] Adste] AP A¥FHA Wl Ay JHIt A et £+ UL

HoFa gk

357 |
30l |
20} |
1.5f

1.0t

Breaking length(km)

0.5r

0.0

Control D05 D1 5
Dry srength agent addition (%

3% 28 AZAPEAAL Wl ©E QRREe) W
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(B/u edi)xapul 1sing

Dry strength agent addition (%

3 2-9. JARAYPF A HIlge] wE 3= W

(6/W° Nw)oioe} jea)

Dry strength agent addition (%9
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O|2H IAYZo APLEL AYFHAE FYshE Rl 2= dYE A4
248 4 & Zojela Atgdr}

th AR {FZAY FRAYFFAL J8a A=A

dolly & = R0l FEAYFZAE WIS S&ZE B9 ohz} AzxPER
UL & & Adch AR FEAYF 2R A A=RAYY 71 v Az

AE BF HXof HIst O WHE A¥HYT]

WA amphoteric PAMZ} PPE #X-& o] &3le] Hat 100g/n’e] WAXE 42|35}
57 TS AN A} SEATE PPE 2|9 Ao ulel AAYS o £ 9
ol

1.2 i

Wet breaking lengtt{km)

0.0 0.5 1.0 1.5

Wet strength agent addition (%)

3d 2-11. & - 33 Arige] e F&ARXZEY W

T 38 2-12~14& AZRAYSRA SEAYSHA Y g HEAA 2%
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3t Folo] ZEF ZARRE Ajoitl. WA A-PAM 1.2%& A Roj HIIRE ¥ 3087 2
uksta oj7lo] tiA] PPE AL 0~3.6% T3t 30T Ax} ‘i’l%*l?‘l B
100g/n’ 0 8 2| Folo] BFHAE FFshAch A Al phE 52 2FstHch
drleld & 4 AR FEAYSHAL Hrtege] Frletel wet ALH R #H=st
F71std ey, AZRAYZZA L §AYF2AY TYIt 1:2d wi7tA] F=7} w

27 F715t3 2 olFele BES =7 £34FH At

60
E 50}
£
W0
Z 40 r
£ C
g) 30 f —O—Dry Tensile Strength
e —{1—Wet Tensile Strength
w L
P 20
‘o
& i
&2 10

O e e o et e e e e e e =

00 05 10 15 20 25 3.0
PPE / PAM Ratio

3% 2-12. A AZAe] Tehle] whe AR W
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50

\
]
l

Bursting Strength (kPa

20 - T . :

00 05 10 15 20 25 30
PPE / PAM Ratio

a2 2-13. &7Ae AR Tahulo] WS stdPEe] Wy

130

\
]

Tearing Strength (mN}

120

110

100 . - - . ,
00 05 10 15 20 25 3.0

PPE / PAM Ratio

a9 2-14. 7Rt ARA EPule) BE APPEe] B,

(=]
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A 3 A I2YHARIV|eS oY HIYRY FHA4

d EA70A
1. AE 9 Wy

7. FAAE
2 dFAY HAVIFLEA IFUA AA HzGAA FLAR] FAFALoA

bottom l1ine?] valveless filter cake& 2J3]3}4it}.

U, Aguby

1) 22|

valveless filter cakeo] tab water& 3715l 1.0% 58 A7 c}L, 37]
25x25cn’e] Azt £2A 710l B 150 g/’ 2A stk 2AW AW F
UG ol gt} 4.5 kg/en’e] YYSE 32 ot AN Yol met LAY W
o] $E7} 50% o= zAS ek

2) 71 A=z A«

¥4 4§ static CondebeltE o]-&3led 72 Tk A=z Aejstdch ojui, A%
steel belt2} 3} wire belte] 2%+ Ztz} 180, 80To|gen, ¢4d& 0, 2, 3, 4
5 6, 7, 8, 9 I 10 bar(10° Pa, )2 10 series® FE3} 7t A=A #ACh

3) 43z 24 33

1t Y& Halsted 228 e WY E4E& mietsty] ¢ste], WA TAPPI
standard T402¢] &JA ZFA & A th, FI=, Hd3=E 9 F4 5& 47
TAPPI standard T547, T403, T5510) &] A3} ZA3lic).
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4) ¥5= 53

FEE 53 & 4l 583 A £ 125cce] £7)ol 5F4 30z AL v}
2, 8719 AEE 50cn’ Holo] BHAE B3l TAPPI standard T4332] 2AS
B2 Y& Aelsid, dF Aduict FUHE BY g F3sdch

2. 3 o 34

7k 71 AxA o) mE F4, ¥l 2 dPze]

% 2-16= 71t ARA2] A] Condebelt Qo] golile] wlE WYx]e] T W
ol& Uehd Zlojth 2 bar?] 3t A Y FFoE WA FAIE S48 Zof
= & 7 9len, olF o] FIljtel wiel FAl YUY A FYS A Y

olglch

il

N

2-17¢8] F7]% YA Condebelt ¢tFo] Eolx|H 7 Wojo] Ueht ZAAH
Folel FZ7 AYsA= °olf 2 B3] T/ S Bk a2y Asy
24 el AR P32 Holet del, ¢kl U3 6 bar ool E T4 B
71% Holg A ¥ 4 Aded ol i Lol ¥y 4 rh
O 2-189] HAHA U 32 Condebelt AZXAzlo] wWE Fo] EH belt
markE LR Zlolth. (a) 3] RAe ¥Hzl ©e] 1M st AZ Ag 7
2 Fo] ¥HE L wire mark7} BA EHiul, B3] 10 bar?] 10T otz Az
A Fole vlF Folo] FAIL eholxy XU 22 YA, oA Y&
g P2 wire mark7t P4 Hol whet Fr71=7}t Fristdcia ek

d3x]9] mdZ}EE condebelt 7IY ZAZRA el uwiet VAHIA F7lEdcH 2y
2-19).

a

o

P
o

]

n



20

1.8 1

161

Buk

141

12

10-

Corird 2 3 4 5 6 7 8
Cmdebeltptasingptme(m%)

I3 2-16. ATPEE A o] Y]] P3o] njA= 43,

Contral 2 3 4
Cordebeltprasingprmxe(‘lospa)

3% 2-17. ATPEE AA o] Y=Y FIlze nixe FF.



375

AT AR RCRTRREE RO

Wv2(3456’;8.9
Oa’debelt;rasingpm.re(wsPa)

3d 2-19. AoPEE A o] "R nARE o=

(b) FTUE A=Y
a7 2-18. WAA Y EAsA,

%ol

3%,



L 1ot AzxA o] o€ FEx
33 2-20& Condebelt ¢}8] Z7lo] wlE FAE ¥ol§ Ueld Zei=olr} &

o2 QA Ud¥Yo] FIUSH FEEE ALddoY, AY 6 bar oM
ti4: $71= FEAY fluctuationo] UERYiT) o2yt VA 7t 3o M&y uig}
ol wire marke] FELE ARt AAE AL}

3g 2-218] FI= o] wWE FEE Hol T HARY F JA| EAol
M2 Aol AL RAFE oojrh

3y 2-222 FAz] WX Condebelt AR AR FEEE v|ayt e
A 7% Az Azl wE Faxe FAT ZA4E AU 4 M) gepy 2 4
FE 33 FIIEE Hedle] FEEE REste AMEE WA AzTey i8S
gy 4 9lgch

Bulk, MEZE, FI7I= W FEE T4 ZAAZHE ¢ 6-7 barg] Udo] E4of
718 $2 3E UElR 3 ojye® AU A 4¥HS 238 B4 ANE
fustee Hae] "] AR AL 2 A Condebeltd] UYL 6-7Tbar2 ZAs|olRH

tha e

- e
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Y=0013X + 2187
R=058

N
e
]
A

Mass flux of water vapor (10
N
]

*
2084
206 1
o
204 T T T v v
0 2 4 8 8 10 12
Condebelt pressing pressure (10°Pa)

O3 2-20. ATPEE AAYo] £5718 ol Fol nlX&= G,

Y=-000074X+ 22171

N N ™~
8 8 3

Meass flux of water vapor (10

N
®

100 120 140 160 180 20

Porostty (sec)

8
8

3y 2-21. Bz}t £57] ol Farte] AuuA.
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&

Jgan 2 h,-1)
& %

b

~N
-

Mass flux of water vapor (10
]
[ )

~
=3

0 2 4 8 8 10 12
- Condebelt pressing pressure (10°Pa)

3y 2-22. ACHE UA| A3 £57] olFaA7re] AlnuA.

A4 wE W stIYS B BHAY 1753

1. g 9 2y

7t BAAE

MA uE @ soidelS ¢ WA Fg B el 22F MASYD of
of YUY w3l uRS HASNAT. HHES AFIWAH $3Ae TnjrmEm
(dimethomorph) =& & AME3IEil, BIREEE A4S0l 465U Q48| EE AMRS}
A}, ol& Mg WAol L2717 % vt S PVOHE AHgstch A8
sore] §4& olel ® 2-13} gtk
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= 2-1. AH8H 54 54

% =5 i &
Oxadixyl 8%

Propineb 56%
71epd & ARYALA, oA, BzA, Fax]
T5o194 AZAS BeAZAS A

53
- AT ¥ AEA zYo= W ¥=
ZE(x29), 23(99), (%),
818
PrH(=FE), $PAR), Lol(=FH)
Aswd | Auad me owbiAd 109 28 Ax

L dEdy

WA PVOH 10% &2i2lE 90T SEolM 3083 §x)ste] Tasiart. ot =y
AL 2 20Lo] TR REX 434 40g& Yol B3AI F 2P Lol st PVOHIL
SpphE H7I%t IY AL Azt vlg IY AL vlIYE PVORE ¥l 13E
of tist SpphE H7Ista 2F-E=7t 397} ==& A R3ch oA Az 7
Zte] ozt g IYAE ol 1@ 2-239 FAE o|&3te] ZZ 50 oL/’ 11

g/ (A4 5 gnd)o] HES FYsldrl =X F WANE £TAzAC)

2. A% 2 2%

L d

B3 MRS YUY DAL A4 BAEe] HA8stel W] nlAE G U 4%
52 Witttk 98dols Zxlo] Agstaon godol B 74 W 23o] Hgsialn

2 6782 A 7Hol I F7hiGol Aol Ytk



Mulchpaper

Groovedrod

3y 2-23. ¢ W B|RY =X,
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A o4& HIXo AlFdL

A1d A A

AP AP A& vl e2 £ A7 HogAld SgA oA 22 & =)
88t AAl 52 F-8Y YAE AFBAEATE BB sinit) 49 54
& ¥l AAlstalen Alado] o]folAe F UPAAUNF o dAzil QW
4 o2 RollA ARE A3 At T FHHo|FolE BUEYSATE DR
Az} ¥, machine chest, stuff box, head box W siloo]A A|2E 2123193 pH,
OPR, oj=, Fol223%, ©x A A/A=EE FAstAch

2 771 A= 1958 AR Y WEE ASFHoR vy on ol At

3 U APEE F93s YPolAdrt
A2 A AuzEd L 9%
1. 2xd=

7t 124

12pAJ4F 222 ol & 3-13} Zth
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F 3-1. 1xpA)A 23

d A 1997. 4. 11

A8 AOCC 25%, Atj 25%, KOCC 50%

= 370 mL. CSF

KL 342(A-PAM, Activity 20%)
AR Y F7A] . '
S/BojlA A 7H1%)
: P1025(TOREZ RESIN, Activity 12.5%)
AT FEAYF 73
- = Mixing chesto]|A] 27} 4%)
DR 3000 Fan pumpojA] 3 71(0.02%)
B {3
Bentonite |M/C Screen ¥ A7} (0.2%)

Bak 120 g/n’
S 600 m/min =& 4000 mm
H2 A= 1000 mm X 4 H2jZo] 500 m/roll
g 17.28 t/hr Z AU pH 6.7

D> Al4td
A AAaRZ 3y 9 AR2AMRE 43
2F 24 0% UERHZPH=
24 358 G4EFAY AR}
31 58 UGEFYY F7L SERAYFTHA 2% — 4%
=]

3A] 352 AR



Ll 2xpA) At

R 3-2. 2xpAl4 =4

o A 1997. 5. 11
Top layer 35% / 28% Ar50%, KOCC 50%
k=3
Botton layer 65% / T2% AOCC 50%, KOCC 50%
A4 370 mL CSF
KL 342(A-PAM, Activity 20%)
AZRAYZ A
Stuff boxoA] H7}(0. 4%)
] P1025(TOREZ RESIN, Activity 12.5%)
QT E o) FEXGF2A
oETe Mixing boxoll A 2t7}(0.75%)
EE DS 35
714 KA20( A 2]&A)), HSilod] AZAAL
Har 115, 125 g/n’
LA 600 m/min A Z 4000 mm
H3 A= 1000 mmXx 4 H3jdo] 500 m/roil
AAHE 17.28 t/hr AU pH 6.7
> Alatd A
23 10A] 40% Control
11A] 002 ZAZXY5 74 0.2% FLA3
124} 30 S5-&XYS A U= (0.125%)
KX 1A] 30&
2X] 00 &574A] 0.25% — 3A] 00+ 0.375% — 3A] 00 0.5%
44] 002 BFA FUF 5724 0.625%
41] 302 S7A] 0.75%2 FQlek =7}
4A] 508 AJArAIZ} (B 125 g/n’)
5A] 00& BarHs} (125 g/’ — 115 g/n’)
54] 102 A|4tgts



2.

AE=E

E 3-3. 3AA= A=A

d A 1998. 4. 15
Us Al 100% (Bottom line, one ply)
= 37° SR
AXAYF 74 M/CollA 9] , 0.2%(d.b)
Stuff BoxollA] #¢
HERYF 74
oL =o) 0.5~1.1%
A XA NIOPOL1010 (12.5%)
7)) KA20, silo®}Folla] AXgo] (
Har 103-105, 115-118 g/o’
ZA2]% roll : 600mm X 400m X 187}
H3
7)E roll : 1000mm X 400m X 407) (=a¥wt 207))
D> AlAtdA
* 573 A
1.1%2
S, \d
*M/Col| = % 7 5%
A73A | =g 2 * X 53
% et
0.2%  [%11:20 0.75% el x e}
2
— &F72A) WA %7t A4t
Sample 0.5% — aok*];'q' (IOOg) (lzog) %E—
or |@~ ov o ®r ov |or o< lov
9:30 [11:00 11:30(12:00  12:30 12:45 [13:00 13:15 |13:20
WY Fo] 2¥ XF =¥} H.

¥ 0O~@ : A=




3. AxI =

H 34, 4x}dx AJAERZA

g A 1999. 4. 21
iz AOCC 100%(Bottom line, one ply)
2= 37° SR

A=A Y F73A M/COlA 4, 0.3%(d.b)

Stuff BoxolA] F¢)
&2 Y574

UEFQ 0.7%
A XA Al g A
&) siloo) A 27}
ek 85-100 g/n*
1800mm X 300m
H3 1200mm X 300m
900mm X 300m
D> Alatd A
2734
0.3 FAWC) | Asmoz | =3
AT 85gsm
weel @z SoN Imweum| CC
0.7% T4 (S/B)
NE - AlArER
Tta)at £ 2:10
— 116gsm—
Qv Qv Qv
1:30 2:00 2:20 2:40

¥ O~0Q : ARY I, Fo IY xF 2wy} H.



A 3d dIZAY 24

97-99\d Al4tE WA RS A& H A vlay A= ok Zekay
3-13 3% 3-2). 97-99do] g4t WA BFE J2PYA| Rrl £ RS U
Ehjoltt. 973 %-E 99d7lx] BPol LYol LFolAt dxhyo] FIlste ol f
£ 4297l 97del= tige] KooCzh ARgE b 98dol= Fof 1ela 99dele
AOCCE 100% AHg-37] wEes UcHHTh o|FA AFPLE H2ZAEE s
Re WP YR FWolA ml$ FRY FHojch I 9lY Y] W=
Y=o 82 F7HE THASE B ¥t ofdiadolA xFe &4l 4 %
A WA BAAEE Ansiy S F =3 BIES Auisie M2 YL
A g B3 120 g/o’e] WAAE nyrt.

7
LsH T T aw
I — ] S Tes
23 :
= 5 § N N N
[q] - .
=1 H NN NN ]
()] § :ﬂ’§ § - -

O \ 1 k\ | e NN \ :‘«3§ L @ L l‘

99/86 99/90 99/96 98/105 98/115 97/115 97/125 UM

3% 3-1. 97-99d AAatd WY AzrdHA,
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-
o | SO
) _.

\

{1ux) yibua| bunealq 1om

99/86 99/90 99/96 98/105 98/115 97/115 97/125 UM

&ty

A
=iy

# 3-2. 97-99d Al dHAY

2



A1A A& A

CORA ERA AEAE WRY SUARNFAYAY FYS st By
A FREFE ABRITL e R L A= AP FAVL R WHE
ol A 71ejstelel ATt w2ty EFAE A RND EAHNES 7]
2o Qrhdul € 33E A ¥ 5 Ads S B

fr

A 2d AN FH=

£ A7Y AERLE U2 FUAAFHI A BlolUAE F2 BAbsle Al
gol &2 Zfol AYsHA olFAE A2RY 4 e 2AHNIE B3l gon
Sd7e A oM botton 1ineTHE AHES1o] one plyR2 HXAE A8t
th FP == 1338029 F-5F 3of A gl

ol

A 33 AZFEA
1. s 2@ W9y

7. BAAR

SUAAolA 19974 49 114 A4 B3 120g/0°e] WAAE L= 40T Bol
AAN F 4% ST ASE BHH 2023 L 152 YN sto] ST WUS
x22 Apgstac

F& AYFAAZE 534YY PPER (H7H+E 0.2%)E AHgslaled 3zAY
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Z73A% BFgeAe 4z fUIZALY KL- 342(*‘7}*2 1%)2} DR-3000(0.02%),
Bentonite(0.2%) & Al&3t4cl.

A£¥5YE v Hs AHSE 4XAE BASFAlY 1T 4=FY 4AzAQ
Afranil HT2} 32T AL Ae|E8Y £FA] KA-20& AMEslden O B4
E 4-10] Uehd vie} gl

® 4-1. 2XA9) 54

Properties Afranil HT KA-20
White emulsion of

Appearance Vhite emulsion of silicone
alcohol

Specific gravity 0.96 1.00

Viscosity
300 - 1500mPa. s 100 - 1000 cps

(20C)

Water contents (%) 67 - 69 75

U Aday

Denver type®] flotators] 2% 40Te X|& 3 L& Y3 278 5 L/mind2oS
FUsto ZIXE WAL 7R gL FUUAE mhetsty] fls) ArtAl zZztel o
3 71E W8 A8 S AAskc

A AR H7izo] dPol FEAYFHA(2%), ARAEAZHEA(1%), R{FY
3 # (DR-3000(0. 02%), Bentonite(0.2%)) W AXA(0.01%)& FUsH= HHS AU}
o 7MY JE 28-S mhetstact

zt ZrHA] U2 3B $130 flotator e x| 8o A4ES FYUM F 187
71& BojdodA wAd AF 59 FAE &3t WS ol &3ldch olgA g
28 AF 5o 2 AF(100~20mm)o] HxiHol ulel BF LgEEd L2005 A2
& &3 AR ¢BEE &P

of
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2. Azt 9 2%

7h A 12 4 3E B

2% 4-10] Uehd wie} go] AE Bzl U {AAT FeolN &2 AZ A}
AES fiddte 7 A/HAYS BAY ¢ At BEPYAE Bl W
olff S JIXE Pigo) E Y& vlA] R¥ttn BAsn| ARAFZHA 4|
15712 ANEUE FEAYZZATE WS ASS YA g Aoz uHl
T}

100 100
[ Height
Duration time
80 - 80
- o
£ 2
= §
g 60 |- 160 g
:_°- k]
el L]
» £
g -
g 40 - 140 é
- o
= 3
20 |- - 20

L7 7 :

Wet strength  Dry strength Retention Bentonite
resin resin agent

Wet end additives of mulching paper

a3 4-1. YA Ag o] FFEMAEC] ASEE € B8l njA= 3%,

Ll 7IE U BE 24
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3% 4-22 SAFOE H/HE AT ¥ BA4=EE ASY FAY 2 fAATS
Uehd o2 H7A7t EULFE AFFAE 2dou I |AA% A4 Eo%
F MM Zashs B¥E Uehldeh &, §EXIGE3A 2o Jel Az &
Agol wet A2 AUY F2E olFH U FFYHE PSS vehidct
AP ZIMA7E 2% AR AR AF UF Yo AZAE LY A3} £XF S Yo
g 4 e} 5ol FEAHFAAY A2 s thi] AFo] 4HE Ag B
T AArk

33 4-3¢ 423 £3A o AEA £2AE F/R AAE vehd Heey
0 AXYE HAsIGen Fol FEAYFAA A HIlE AFo] PAEHA o=

100 600

T3 Height
Duration time

- 500

80 -

60 |-

- 300

40 |

Thickness of foam (mm)

-1 200

Duration time of foam (sec)

20 |-

0 I

Wet Dry R B i Sili Wet
strength  strength  agent defoamer strength
resin resin resin

Addition sequence of wet end additives for mulching paper

39 42 SRAT W GBA ATAY A W ABE R F4el 1)

e B,

_62_



100 600

] Height
Duration time

- 500

80 -

- g
: g
= H400 E
E 3
3 sor b
- [}
(-]

o 4300 ¢
b4 =
g 40| s
g 3
z 4200 ¢
i a

-1 100

0 1)

Wat Dry Retention Bentonite Alcoholic Wet
strength strength agent defoamar strength
resin resin rosin

Addition sequence of wet end additives for mulching paper

3% 4-3. FFHIA € A2EA £FA] £AHA FIT ASUE L AP Ze

nlAE 8.

Tl PAE H7I+E F7lo] w2 HEIEA £EA] 2283 24

07 4-4, 5, 62 FEAYFIZAAE 22 6, 8 U 12% I AAE viehd Ao
th & YSZA L AIleEol 8% o|FeR FIIyel wie} AEA L£EA 9
25 AXYS AU 4 goden ol FH¥2 AHAM 2AH] nAEe] Yol &
Ashe AR AlPQAY] F¢ e Eojof & Al3tolelal AretE] odr).

gh. Aej&A 222 8% Ad¥t 2§

19973 5¢ 114 AAY A2 23} A Bk AH2EA £=2AE A8 Az
AX THE HAY 5 Agirh Tt 6413 & AAH Aate] FutRoMdE &
21 F AL FrleEol S Al FAHAAM AFo FAH= LS vy

4 9oich
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100 600
——J Height
Duration time
- 500
80 |- Py
— Q
£ 8
hag -1400 E
13 F
3 60f =
= S
°
o 1 ~4300 ¢
b =
£ 4of g
2 200 &
= -~ —
. 3
20 |-
[—Z "
0 [+]
Wet Dry Retention Bentonite  Silicone Wet
strength  strength  agent defosmer girangtn
resin X 2 resin resin X 2

Addition sequence of wet end additives for mulching paper

3% 4-4. 2ue] SRAYFAA e} Ae|EA £2H 9 HIL AU @ GF ol

100 800
-3 Height
Duration time

80 |-

- 200
20 -
l_% - 100

Wet Ory Retention Bentonite Silicone Wet
strength  strength  agent defosmer strength
resin X 4 resin rasin X 4

Thickness of foam (mm)
L
w
<
o
Duration time of foam (sec)

Addition conseqence of wet end additives for mulching paper

% 4-5. 4949 FEAYFAA et MelEA 2ZA Y HI ASEE 2 A6



100

] 1 Height

60 -

Thickness of foam (mm)
]
Duration time of foam was

too long to measure

20

: [

Wet Ory  Retention Bentonite Silicone Wet

strength  strength agent defoamer strength
resin X6  resin resin X 6

Addition sequence of wet end additives for mulching paper

k

a3 4-6. 6uie] FEA|YFZAY A2|EA £EAY HIPF AFUE L ¢
o3

o] 2]

rr

A 4 A Felt 24 =4 32

1. 2@ el

2 x| date] o]€H xx|7]12] ZyA BES BXQ $HE ol ¥ 4-29

ch

¥ 4-2. 22X 59

mxeo] 24 241 (days)
Pick up Felt 60
No. 1 Press Felt 100
No. 3 Press Felt 9
LNP 4, 3} Felt 80




EXege] #2442 UsFAE Hstd FAdshe Y54 A= F4,
sizing WS #1%t] FU3= Rosin sized] FAZA WP} FHF Recycle?]
Ztiold 71QUE Ca¥olRe] FHoE 2AalolZ FAE Ajste] B Ao
ok ste, 2RAle|ZA7t AWSe] Edo] Fatstx] B3l Felto] HolPos
M pick up % No. 1 Press®] @& 712A71= Ro2 B}

Fate] LEZEE Tetly] 43te] T FF A% FH Y45 sl B
o 1 Az} oyl E 4-33 Yt}

F 43 QAE Y42 AE

A A3 2 At 2 A H A} S Al D A} D A}

AR F K2d=] | BYA] | SKA] [ K2dz] | K24z S, BA]
pH 6.4 6.7 5.5 6.9 5.0 6.9

Conductivity 4900 4000 2510 2300 10200 2120

cl 550 660 140 270 1600 120
Na 460 470 400 420 1100 1090
S04 740 800 860 680 2120 860
Fe* 5.3 5.5 5.0 4.3 14 12
Ba“ -- 200 172 176 350 540
Ca*’ 760 580 340 310 2090 320
Mg”’ 108 30 230 132 -- 190

coD(Cr) 5200 2950 12790

B7] &3 AAE BEMT LA=E 7 A & G AFAES € UER, AE, 2

gl sgAe] € 4 Az oA UAHE o x| e Fol webd ot



3 & Aolg & + e AIARE E o Feltd] 24= W 53 zlo]7} ot
3] 2 Wdstelet dtdct weld LEEA L] dEol ulel 3= & Felt 2EE
& MY F Cleaning Y % 4F MAo] o]FojAo} Hrix giehdrt,

2. 7+ A}e] F7] Pitch £ EIS 24

GAtoll A 2t ale] Felt& 738t E43h= dlolls WA glen wheps ojn] it
®¥ ZH apg 7] Pitch o] 3E 24 & HY EDS &MEY U d4 4 AAE 4
HEH thE ¥ 4-42f Yt

H 4-4. 29 A Pitche] £7] BEE(W. %)

Mg Al Si Ca Ti Fe .2z
A 2} 16.3 5.9 36.2 40.2 0.4 1.2 RIS
B A} 4.9 19.0 41.7 4.2 26.1 2.0 LLRie
C A} 6.9 24.5 37.6 18.7 2.2 7.8 A
D A} 4.7 16.0 28.5 6.9 39.4 4.0 gto]
E A} 1.8 15.3 | 36.7 5.5 27.6 9.7 gloly
F A} 1.2 0.9 1.7 71.5 23.3 0.5 RLE o
G A} 2.8 5.4 10.5 75.9 2.5 1.8 LS

E 4-49 FE SMZAL Bt FARE 2 FQA 270418 HolB & AR g3t
FE ES FE 8 + Ath A1 B§ &3] AHEE £ Coagulant F Fatet-Fo
TR FAHE YRE sk 2A] Al fdEE Zo] F foln, sif
S WA LY 3x] F on] AEE ¥ dHAEA|oA E}HAU FFH J1EAl
§o2 AL SiliconAl 204 B|RY Zez F3U 4+ glon Ti =3

Mx skxlz]® Xo|&= Pigmentol| A} B|EHCIZ & 4= qlr).

o o
A2}
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3. 2 AP #.%7) Pitche] 4 B= |

ER 7} APE Feltd] &ul £& AJPZAAE F.57] vl@d2 4T FE Ay
B ohe3t 2l

E 4-59] ARE M3t B A FIAAY F¢ Pl w¥Y xS
AH83he Bl A|Fell ¥laste] A2 go Pitch 4E& ¥tz glon 1 §. 77
T EX E FIo] vt RIIGB(U70%)2] 2RIt &2 Ao =i HY
t}

¥

¥ 4-5. 8 3APH Pitche] §. 37 A2 By

Inorg. (%) Org(%) Totai(%) Ratio(Inorg. /Org.)
_ A 2.79 1.39 4.18 67/33
B 1.11 1.31 2.42 46/54
C 1.37 1.12 2.49 55745
D 0.49 1.20 1.69 29/71
E 0.59 1.21 1.80 33/67
F 3.32 112 4.44 75/25
G 0.99 0.96 1.49 51/49

(712 ==, 1994)
4. Size AHE o WE TR 249x A}
ofef E 4-6& ABEH FH Fol #ojZ2AY FHE ¢Isto AMEEHE g uE
2] od3fol mie} pHrt FASIA stetsty olof uwie} Ca¥ol 2] Z3i7t FUlsle] A=
7t 343 At 2& B 4 Al melA Y'Y o238 dAsty] glsiAds
Fatel 2 elold A FoMx FE2AF vlgAsici EMEH, ol ¢lsiNe
Fatet2olgS Q2 3} Soap Type Rosin Sized] E.t}i= Disperse Type T o]

HH Type?| SizeAle] Ahgo| uighz] sicia &4 Ut}
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E 4-6. o] {§F9} Ca¥ o] W3} (98, 4. 11 ~ 4. 14)

Fly Top Bottom
Sizing Sizing Without Sizing Without Sizing
pH 4.8 6.5 6. 8
Ca”’, ppm 800 400 350
Conductivity,
5600 4170 3600
£S/cm :

5. 33 Ul 718 AA H A+

ZRuHEte] F4T Sl wel Al o 71x|9 AL R 2HdE &
2l71&S ZABIAS AEE A3e ohe 2ol

7}) 2&4ks} : ClearWater Tech. (u]=t4}) Pilot Ozone generator& ©]-83fe Hel
< FIE =H3 Y& UFE Al A4E 24 23} Fg AAdE &Y
€& o B P tha(420~30%) HAdh COD & Aol ZFA3tel ulet
71 2 4 gl ol 2&UA719 B o] BrlsEdA vt Yrle= Zoln
o0& Azt MuA EAL AAsH: doEe ARE IS + Aot watet gol

I 2RE FUH TUEL AAE Aoislhe ol TATL st 4=k

) Membrane E271% : UNHoT wWude B e $44e Wi UF
sigoy} Hejate] Hof thgatoze] AV ojdglon Wua Uee 2@t B
Hol WE HAEL) A, ABBY TEE Hol ks ¥ HOET Aol of
Hou Mool du] 7149 ezt Relg Ax1e) Y AU At YR A
o] g8Elo} b3t glch.

utats wWalollAl= New Logic International(ml=%)A}e] VSEP(Vibratory Shear
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Enhanced Processing)?] Pilot dH|E o] &3l HI71Ee HEeABL A¥sigdon

HF AEL TS B 4-73 Zo] E4Fcth

X 4-7. Membrane A 2] ¥ 43 2M%

PEE , coD | coD
Mem. AZIA==x] TS | Ca¥ | CI” | &=
Case /1th pH (Cr) | (Mn)
5 (#S/cm) |(ppm) | (ppm) | (ppm) | (FTU)
T/D (ppm) | (ppm)
37T 6.86| 30.6 15
52 E 7.27 166 83 8 7.6
R b B 6.58 3580 1740 | 336 560 950 1000

#1 UF 521 7.0 3420 1720 | 296 | 570 | 46 940 273

#2 NF 3% | 7.0 1684 840 72 | 292 5 317

#3 NF 279 |6.57 1001 508 0 288 6 58 12.4
#4 NF 346 |6.38 471 233 0 109 5 124 11
#5 RO 401 6.3 49 27 0 116 0 0 4

E 4-78] ZAEE Foto] & + A A2 WEAAY AW A=) whey TR
A MFE & 4 don, AzleAe] Az E3 oiwks] R AAE L 4
agich TRt Mg of 10% Fx2 55 do] UM ole] Ay EAst o
2 JAZ ol 9lon ol& A3 o] &Y ¢ AT AV +£U= FH F
7188 5% 94 5 s Aoz FAHA

6. XM System & +&
7h SAte] BE AlF Systemg A3to] Timerol ]3] Atz zte]z} YFA|ZHEQH
2xgo] o] AFHHIES stgon FAXE= XIVLPEEE AABI] 3l

pick up 2X U #1Pressol] A-£35}gich.
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U e 88 : 22 A8HE AARZE Alkaline MRAL Acid HAAS A}
2512 glon wo] WelA Solvent MRS ol E shalch

th M9y : Alkaline AIAA] + Acid ABAZ DualWaj o2 MY sjgicl.

2}, Feltt @go] ¥lal o2 Alkaline 208 MY =) & 58 MH =) Acid 58 Ay
=D B 58 A3 ¢ AIY3E A 304 63 71x] ¥bE Axjgict

ol AZgo] $]x : ¥ A EEJ} FeHes ZFol BX dHo| ZF3n
Vacuum boxZ2F-E] 7He¥t He] AAsiglen ol AXAY HAFANE AA F7] 4
golch.

Bl A2EA : {§ F7129 53 (Resin, Fats, 0Oils, Plastics, Dispersant$)°]
2xo] AEo &&H Fillerd U ZYUsle] ZXE] UdHo Zso] HAR:
A& HNAHAE o3t & FI1EE el FAlol Felt Fiber EHo Fe|otg
BPAAA BT F¢ FRE S AW AAEFLEN X +35E 20 I=
ARAIIE ZAeg RAF 3 rh

A 5 A AP A vhef

7h Q227 0 Fol(ARREo)E 1005 A8 3P .o DDRE o] -&3lojRefining
Z7-& CSF 350 (360 °CR)Z ZAEst4ict.
L}, Chemicals : UnicoA}2] Unidual Retention SystemS F L3137 AR=]HA)

KL 342(UnicoA})®} H-&A| &= Epoxy P-1025(F= 331 E F

4



Azt o oE AR ZuhalF]7] $1519 Kymen 57782 =Y

AE $13t YA LAY €742} SiliconA XA E ¥ TAsige
o] AP} AAZNE Falrh

N
N, T
B

of1

. AEFYE ZAUste] Top Line FAHA|F|3L Bottom Line StEOZ Harg

7t §%AH W AR 3PYS AL ERA FYA w2 -l w}

2kA Formation #3}3l= Z3ko] Faldled FAF ] ottt}

. Epoxy Fgjol] wa} AFo] rhadd st ont @A F sl

th AR FHE EuE Ed JHA|2AE sidon weld AU

OF

gol M3 ciulsto i E Zastgch
g7} AXAE 2 Y] &E Pumpingdlo] Line mixerolA] g‘g—vi‘r_ k-3
Silool] A3}aict.

FE TYAA U FYP

&8 ANYA: 223 FPAPRE 2stod MC(Machine Chest) 2lxlof

0.

-2

- K

75%(DB) F3tAct.
ZA| G A= S/B(Stuff Box)oll 0.4% FUstgich.

Tl e}t gAste] Fdsiz] kel

. BAA st}

=72 -



7h EEAYE BAI17] 218t FUEE Expoxy 212t WA SizeAo] 3y

< W2 AES SUstEE ¥y AL viAs aFHrl

U 823849 tgFRdes AE EAA 2= A8 ege] I=

2 ofsidct

A6 d FAEY vt & FHEEY 2E

1. NEBAME EAEEL2 ofel =o} Lt

B g d < d & E= TEZE
120gsm 4, 5km 19kg. f 2.3kg. f/cm2
100gsm 4, 5km 16. 5kg. f 2.1kg. f/cm2

2. 33y By 9 A

- BREQQ ot ¥ A Frpdulst Easich

- ¢t #2]4d Brokeo] Aol whel FH szl Alarle] Wasich
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e & ANZel 4987t

A1d A A

AAH HE ]2 HEES FUIstAL MEuida $4 sy =3t golA Ays)
A3 98-99doll= AAl F7h wdAEF L Ao 2Usted 2 H_AHE Hisl
gtk W Z¢ ojgaul W A viafulo] &3 UaEAfulo] Y HEA
© 342 7R ) a3 5 4% el &St

HEd Bt Me dAR Y] Zad, AU I 23t EQEH it 4y

B8l SAlol +83E =AIch

filo

A 2 A AAZ oyt BEXF S48 lulE oL

%120 % 150 g/m2ql HAXNE W olokxfulo] Hgstd B¥E BN Brish
don] Azte ofelst Y 5-1).

(o]

2 23l AL FH(o]GF 15U)E ¥ o] Fol| F&3A £

=7 Aztstge

o BB T o= YA JALL 12kgN/10a BTt 18kgh/10a0] A £
3 $E7b weke

o FRAE AW YA 37t AelstA] 2 PRt L=
7t =gon Wak 120g/n’ WA HC) 150g/n’ Bz Ealrp =

o XA FF & Alwad BYR 50% I 90% Ea7ix] HAel= 7)1

2 ofzf ¥ 5-13} Zth
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F 5-1. A F 505 % 90% 3ol £2% = U

Mulch paper Nitrogen level Dso Dgg

P120T 12 kg/10a 40 > 60
P120N 12 kg/10a 34 52
P120N 12 kg/10a 37 57
P120T 18 kg/10a 40 57
P120N 18 kg/10a 28 46
P120N 18 kg/10a 33 47

®

= 100 = —

g- ‘t:: " N

g- 90 X

80+ s

_'§ 70 top drqlml_ng

E -

. 60

[«

-~ 60

S .

s

2 30

-E 20

2 10

E o0 . — .

g o i0 20 30 . 40 60 60

Days after transpianting
—%— P120T, 12N —S5— P120N, 12N —k— P160N, 12N
- - P120T, 18N -2-- P120N, 18N -a- P16ON, 18N

a3 5-1. oA BYA|L] F3)/d (HAuE 12kgN/10a, 18kgN/10a).
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A 38 AAEY Bed, B U B2 ey A
A6d LS zule]-§d AR Z3H.

A 4d B o) o] &E ZE

1L Az g 9y

o A8 7]zk: 1997. 5. 25-1997. 10.
o A 2}:

Treatment ; Remarks

Nonmulch not mulched and herbicide not treated

Herb not mulched and herbicide treated

P100 mulched with mulch paper(100g/m*)

P120 mulched with mulch paper(120g/m®)

o zulgHy:
- F A EF e
- 3F W ol 44 21 IF SE3l] 5Y 254 ol
- A A W= 30cm x 15cm
- A ] @ N-Po0s5-K:0 = 12-10-10kg/10aE <l4tz} Zte):. Ak
7182, HiE JHIZ 705, $H]Z 30% Al§
o AlEF Wi : Iy g

o £ At ¥ F o HYZFol T, B ASLT, AU, %

2. A2 ¢ 2%
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7t H3= 2 23

o oA WEF I 23 Y& UEhd Jo] 2¢ 5-20]Th

o EolM WA BHSEE Wel A% e} whe et WY ¥ 50Yo] 50%
SREEEETS

o P1002} P1202 &3] &xof & xjol7} ¢lgdct

o Fo] "ol wE ¥ AL, PR 23} Y2 vi3 Ut

120
+

ey 110 4 100g
o ——
D 100 120
= g
& 90
=%
o
0o g0
[
=
£ 70
L
>
= 604

50 -

D 10 20 30 40 50 60

Doys ofier mulching

33 5-2. =ollAe] d3xe] Fal(4Y 259 Euliv)).

ool 3 W 53
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o Fo] WXl wE 2 X 29 ZAF He 27 3% 5-3 9@ 1Y
5-42} it}

o 2FE Fo| WAFA 1% 23 FHY A2AA Tl 73 2ghr.

o FHY AzxA Az 2LAURL S XUl FoldY I FHY B
ZA| x|l vl A= en J& Frlo] Ed o] wWolsch

o 4% FolWY Helold MY B kx| WA Aoloj= 2
ol7b glgith. MzA oM fapo] AY Wersw] T AL 27lo] o
7o) oS we R mRoln FHAUAPoINY 3L FolWAAT
BOhs wohAgh 1 Aol 3R ebgel.

No. of

No. of Panicle Ripened 1000 grain Yield

Treatment Spikelets

(No. /plant) Percent (%) wt. (g) (kg/10a)
(No. /plant)

herb. 15.6 1553 82.27 25.50 700.8
Nomulch 15.8 1417 89.09 25,33 - 737.6
P100 15.2 1590 85.51 25.07 765. 4
P120 14.9 1618 85. 62 25.15 755.6
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120

Plant helght(am)

0 10 20 30 40 S50 60 70 80
Cays after transplanting

3% 5-3. Fo] Ao wE 2 FAIF W3t

22

201
181
16 1

b bts

14
12
101

Plant helght(em)

0 10 20 30 40 50 &6 70 80
Doys affer fransplanting

a3 5-4. Fo] Yo & 2L BAH U3

H83g ulel bR Eolch
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olxte] Aze eetshd thed Pk
o 19964 W 1997Wo] ZEY ZH3le] oloid 2 A7old spuY WXL
W o]ot xfulo] TAHOT o]8Y 4 g RoE LY,
A 53 ¥ A 3] o]-&d HE
L A2 2wy

o A|E7|ZF : 1998. 4. 28 ~ 1998. 10.
o A g :

_.82..



o]

Treatment Remarks

Nonmulch not mulched and herbicide not treated

Herb not mulched and herbicide treated

P100 mulched with mulch paper(100g/m*)

P105 mulched with mulch paper(105g/m®)

P115 mulched with mulch paper(115g/m®)

ey -

. FAEF  EE

L AR ReR] Gy S

. ME(Anh 4928

. AAYE : 30X15cm, o] RY 58 ¥E
AJH] : 15-10-10kg/10a EF 08 70%2] AAH| 89} ¢ 7i2uvlg AP

7|8l 2 A}2, U] 30%2] AAB|EE o]AH|EE A&,

CZARE  wRFole] Bal, BauAY, we 4%, £

2. Az o 2%

7h. dX¥ =l 23
At il WAF WYY Fal G 2™ 5-59 Urh WEF o 4~59

A7 BASA] gty] wiRol 2ol HAAY B3It AL o]FojA|=] fglrl.

a2y BAE REE wE 422 Easo], WYF 80UZ ol 50%0l4tol B

1=
97d =4t BAR e} 98U A WA Eaigidels E Alolrt dle o= etk

=2



—e— '97-110g /m?
O ' 98-105g /m?
s —v— '98-1159/m?

Relative Dry weight(g)

(4
o
1

40 T v ~r T
0 20 40 60 80 100

Days after mulching
3% 5-5. WA vh=olAY A=Y Bal(4Y 28Y HAAA,

RIS SN

F 5-3% E 5-40] Uehd o] WA Helo] e AgAubeold ZHz FRAE
2 239 B2 Bgpolth. HREGYIAA 7911Y 2L B FolwA e ubx
7He 9owel W) F2AREAE nl¢ $4ItATh 24717 8UBY TAle] A
Wxle] B Astd YRS Tha FWolxZlE stgalzt, TawA s}
oxol olod A oA 2 EAE S Holgdon, 1, 23 ZAA FojwHe
FzeA T A2AN TR} o 105 EAUTH '

ofN

fdr



£ 53 WA Aol BE AWArp=olq Y2AEE

Date Treatment Weed dry weight(g/m°)
Nonmulch-nonherbi. 222.36( 0.0)
Nonmulch-herbi. 18.43(91.7)

98.7.11 Paper mulch(100g/n’) 1.19(99.5)
Paper mulch(105g/n°) 2.20(99.0)
Paper mulch(115g/n’) 0.56(99.8)
Nonmulch-nonherbi. 403.27( 0.0)
Nonmulch-herbi. 89.80(77.8)
98.8.23 Paper mulch(100g/n’) 33.20(91.8)
Paper mulch(105g/n’) 79.20(80. 4)
Paper mulch(115g/n’) 25.85(93.6)

* Number in parenthesis

control

mean percent efficacy of weed



= 5-4. WY Aol ME Aol 259 B2 w44

Date | treat. [ubdol] 3 [gatolnstol[atmaAu] AN [uinE] 2
Nm. Nh, 13 | 27 3 12 23
Nm. h, 12 3 12 5
98.7.11 | Paperl 3 1
Paper2
Paper3 1
Date |Treat. |XFE| ¥ | ‘WFAM [PEA| 7W71% niclZ | &%)
Nm, Nh, 3111 5 5 4
Nm. h, 8 1 1 1
98. 8.23 | Paperl 2 3
Paper2 1 1 1 1
| Paper3 3 1 1

#Nm_Nh : No-mulch, no herbicide treatment

Nm.h : No-mulch, used herbicide

Paperl : mulch paper with basis weight of 100g/m2(produced in 1997)
Paper2 @ mulch paper with basis weight of 105g/m2(produced in 1998)

Paper3 : mulch paper with basis weight of 115g/m’(produced in 1998)

ot Hel 4%

"3Aele] 3 APYTEA WY 2% U 2dY FAF 9%E Avul,
z2ge Bgy BAzAA) FUR A2AN N BolP Yol w3 thh ¥ A
o2 vehgeh,

Souel QoM FolwAz F@R Az Aolol: Aol Hol7t gue
BAAEF HeAE Aol7t Aglth vt TEA Raza Helods 270
Z23 37M8 Holth} 1 $2& 2 JALgeR Bd+ 7= Ag g



A= RAE ALY =2 BEFolth

b [K=R
T

obel A}

i

.

kL

2G5

A 6. AgAT £ BAA Hg

2440,

o)

o g} £ B

_87_



i &

P
b (e
% ”

v R,

W iion

G

o g vla



o) wpet

=
i

=)
T

SRR

A1 10

_89_



I

_90_



£
ta
o

AR 14, 4% WA ¥R = 9

olate] AE qostd i3} Uch
o B oA sigd HAA(ITEEA, 8dEA= AdAul=oly YXE

—

Z}HoE gAY 4 & AEL UFAL AUL Yk RoE BVY

o AYATH=o] Yold WAAzlo] sje] HUAL TNHoE JAY 4
glgdony, uvle] AT Uut AXAE ALY APFe  Aol7t A
RoT Ueht o AgAn Aujols ZAHeE o]8Y 4 AU HoE B
.

A 6d ¥ zE Aol Y HE

1 Az % gy
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o Alg : FZA WA HAx S Bo} B BA, Uy Hzix)
o] B gl e Hs

o Al@7]Z: 1998. 3. 30 ~ 1998. 6. 25

o A :

Treatment Remarks

Nonmulch not mulched and herbicide not treated

P100 pulched with mulch paper(100g/m*)

P120 mulched with mulch paper(120g/m®)

Trans film| mulched with transparent polyethylene film of 0,0lmm

Black film | mulched with black polyethylene film of 0.0lmm

o ziulxty

- AGTEIA - G 3R (AIEF FF ¢ 0.7%8.0n).

- BAEF  Fu(FEE)

-, AU E : 30X 25ch

-. 2] #] : EH] 1000kg/10a, N-P;0s-K.0=10:10:12kg/10aE& ZEe}e]x]7]1& =&
BN A&

o RAIYE : HxFAl - M2 W AEF
B4R - EQLE(0, 5 10, 20, 30, 50cm), ERFE(0~
70cm, 10cwZtZ), A}k, €28 22 dF £& data
logger2 A AML7|7F 4oz _&,

HAS - 22 AGRE, AsHEE, 47F 99d 52

2. Az ¢ 3

B2 WY Auha WA B £ B, A2UA, Bxel 4G QL 4
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WE Avngon WANIC] B EQLE, 42, A2WH, BUAY 4% ¥
430 A8, WAAY BAAPE the Uk

7h. d3=Ae] £
23 5-6014 R uiel o] PAejollMe Y FolY FAl&Ert =8 HYF 80
A7tA] B 110g/n” WA 9} 120g/n® WP ZE 2SR @ dot Al

U "3l wE e g

E 5-5& d3FHo wE A2 UP(5HU2BYRADNES ZARRE Roth, FolHYH
ZauiddoldE A2 A SAEA ok, ol Folot ZHUEEYA
2 QIFt Fxigto g zxF Ao wolrt JAFEHAI] wjEd AL utiEn, Ty
Wzt Begeld: we %o ¥2sh WEHIAC

Relative Dry Weight

0 20 40 60 80 100

Days after mulching

33 5-6. EFElolA R Fol G,
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X 5-5. HYFF e 2 Ui+ U AES

P100 P120 Trans film | Black film | Bare soil
Weeds number
(30  30cn) 0 0 60 0 91
Dry weight(g) 0 0 16.6 0 30.7

th H¥ol uE EY 2= Wy

26

24 -

16 4

14

12 4

Soil Temperature{C)

10-1

Soil depth : 5cm

~— P100g/m?
P120g/m?
Trans film

— - Black film

Bare soil

98-4-6 98-4-20

98-5-4 98-5-18

Date

98-6-1 98-6-15

3% 5-7. A% 5cn®] A 712(1998, ).

33 5-7& A F 5end] dHF 7]2E& Uehd Rojrh. xJjole T8I Ay
2 dRolM 2 Ao FolHEY 3 Ux|e] niste gol AFEdert Frlol= Alo]st
Holzledl, § F7] 2 B8 4 HxAde] F4Ut dA=HAI e Rez
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zighHct.

A} B8 713F Scmold] HFAL2 UA] 17.5C, FEuIdz} ZAudd Yo
A ztz} 19.49, 19.52°C, P100, P1200jlA 2t2} 17.2, 17.18Cg o, Hldd Ao 2]
2| o] FoldAe] vl ¢ 2TAE woH, FolPAYL Uxld vi3lo 0.2TH

= wolh

gt. A Azlo] wE EY T VH

F 5-62 WAz e 3 +EUTL HHE Uehd Zojrh. RE HIA
glolld FEA o] ulsle] EFo FEUPO] &2 A2 Uriulth FoldY
Bl dE P Alololl= 6¥€24U Aol A HjdHA o] tha &2 AL Urhta, I3 e
£ AY xel7t gle A= Urtgted FoldX ol niddP Rl #2382 woel
= NEo AFEI uidH ol w3 @] fEd HAL=E ALEHrh

E 5-6. dAAeo] w2 ¥ sEgtaFe] HIKV/V, %)

Treatoent | oo 98-3-30 | 98-4-27 | 98-5-29 | 98-6-10 | 98-6-24
depth(cm)

0~5 22.38 | 22.96 19.95 | 20.50 | 16.49

100g/0° | 5~10 23.70 | 26.41 22.82 | 245 | 20.62
10~15 | 24.83 | 2853 | 242 26.30 | 21.92

0~5 22.38 | 22.63 | 19.13 | 20.47 | 14.79

120g/n° | 5~10 23.70 | 27.06 | 22.67 | 2421 | 19.59
10~15 | 24.83 | 2856 | 24.83 | 2574 | 20.49

0~5 22.38 | 23.73 | 21.67 | 20.41 | 16.77

Trans filp| 5~10 23.70 | 26.57 | 24.73 | 25.50 | 19.9
10~15 | 24.83 | 28.58 | 24.95 | 27.61 | 20.77

0~5 22.38 | 19.48 19.35 | 19.88 | 17.45

Black film 5~10 23.70 25.01 21.93 21.59 20.11
10~15 | 24.83 | 2866 | 23.69 | 2371 | 21.17

0~5 22.38 20. 39 11.86 18.74 13.94

Bare soil | 5~10 2370 | 25.05 | 16.73 | 21.30 | 18.36
10~ 2483 | 27.54 19.69 | 21.81 | 19.16
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op, 3P A elo] wE AAEY Fof

g3dAelol ohE JF2RAY Foke2 X 5-73 Ut Aol e] Zolg 94.2%
gom, FolHy, FANIEY oA &ol&E %ol sprigoyt FHujddEe 2
ok 60xolsta e, FEuILEY NS 5~10cn, F3] Scngol?] 2E7} T}E A

glof] vjs] YR gob A7t Fujsielr] gfEed Aoz ghers g}

H 5-7. BPA o] ©}E F7AIY] &olg

Kind of . .
P100 P120 Trans film | Black film | Bare soil
mulch
Percent
89.2 88.3 59.2 87.5 94.2
emergence

sl WA elo] W2 Baixtel Mg 43

Haxgo] S ZA4akS UEpd Zo]l 13 5-80lth, Fo|WA, Zamae)

o¥

Zol goton, FoldiY} FAuLEY ol £} Aol7} glodch Fyuiddy
ozt #Fo] A dokedl, 3 442 FPuldEYL FHA o) st B2

az}2o] 2t FKo] £ whEo)Ach
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7000

6000

5000

4000 A

3000

2000 4

Potato Yield(kg/10a)

1000 +

100g/m®>  120g/m* Black film Trans film Bare soil

Treatment
2% 58 WAl WE P Fu,

a3 5-93F 33 5-102 WA wE dHAXS, AGF 2 At AEZF,
A7 BAFL HHE vehd Zolth

gHAAR ¢, NGE AEF A AEF T2 FolPIA oA FHENL 71
ld BT} gotoen, 273 AAFE FFudEc} E3lrh

ZaudE A 2o GHAX S A AH AEF T2 7IEt Azl v
=d, AELE7 FolHAol} FHA o] u|3)] kol HFo] Re3ltdr] wEd e
2 ygEn, FEude ZAPE BRoN pAYed, AF2E, 53 Gl

ol ol Aol AUXA got AL T YA x7|A[e] XS

e
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Leaf area Index

Shoot dry weight(g/m?)

10

—e— 100g/m’
sl O 120g/m?
—v— Black film P
—3 -+ Trans film 7 —~—y
—a— Bare soil -
6 4 soi v
4
2 4
04
5/4/98 5/11/98 5/18/98 5/25/98 6/1/98 6/8/98
Date
500
—e— 100g/m? -
..... 2 =
400 4 O 120g/m // v
—w— Black film Y
—~v- Transfilm 7 e o
300 4 —= Bare soil v

T Ty T T —r—r—T— T +

5/4/98 5/11/98 5/18/98 5/25/98 6/1/98 6/8/98

Date

3% 5-9. "R A2l wE FHEAA| ¢, ASF AEF H
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30

—&— 100g /m?
O 1209 im? -——"
251 —w— Black film /
& —9-- Trans fim / o T~y
_g —a— Bare soil - "0
O 20 1 —
=] \
£
o
g 15 - \
[ N
° —
w10 1 B v S
o ~—
o r—
(14 . v
5 - i
—
0 7 T T v=—r T ——r—r r—r
514198 5/11/98 5/18/98 5/25/98 6/1/98 6/8/98
Date
1200
—e— 100g/m°
1000 4 - O-- 120g/m? ‘
— —w— Black film Lz
NE — - Trans fim
R 800 1 —&— Bare soil -
()]
-
£ 600 -
2
o R
S 400
| %9
3
: 200 q
-
°]
T S — . T S . —
511 5/18 5/25 6/01 6/08 6/15 6/22 6/29
Date
33 5-10. "R Aelo wE 2 FEF W P BAFY 83



THe AR 15 $12) AdEE AAY 2R 2o 2502 Ad 9Fdo] JAud
& 283 Zolx FYo] XA, T AL 2EFKo] FHu|HY FHfolch

A7 A ot W wEaY WYX e

1 Az 2@ Py

AR B 2 A Tl A W] whE B Al 4% - 43

o Al¥7IZE : 19999 4¥ 159 ~ 1999d 74 2¢

o WA :
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- 2y

YA (FF : 110g/w’)

2ATE HAX(Ho] 110g/n’Y BAA o] 24 11g/n’ IE)
FANE FAR(YPo] 110g/n’d WA AFA crimrze
2 0.1g ai/n’ ¥H)

HA-&-fFAe d3A]

o upgy
- AEelA  EsRY e
- BAEF  Ful(FR)
- Al¥)A g
- g, du dXA, sguE YA W AgRHAe] A 0 A
A, Qih 712]|E HEPCR 10, 10, 12kg/10a AF 7|62 A]&.
- 2408 WA - AL, A, JlelE 4EFLE 5, 10, 12kg/10a
AZ7IHZ AL,
-. Z2jA "% ¢ 45X 30co

ng

A7]1722] Scm 2ol EY 2%
- 22 dAde 9 AES
- Az} Bolg, XAAR A 2 AEF, AFF:. =%

U AY 2 il B3R HYo iE 23] A& - I3 BAY B

o X877k : 1999 549 10¢ ~ 19993 8 25
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o YAz :
- B3 (Bare soil)
- gt FAA(FF ¢ 110g/n)
- 24 ¥ g3X(Fako] 110g/n’Q) BAR| o] KA 11g/n’ 7| &)
- 5o 38 "WYX (Fo] 110g/n’Q Ao A TiHAREZ 0.1

ai/m’ 38 )

o 2l
- AEA ALY s
- BAES L A%
- Ay
+ FER, AU "HEA S YA s, A, velE HER
L2 26, 16, 20kg/10a AT 7|W|E2 A]&,
84 ME WA s, dib JlelE JEYLE 10a7 21, 16,
20kg/10a A3 7JH|E A&
il WX : 45X 45cm

o ZAIGE Az Ue U AEF, AGF ® AR AEZ, £HAs,

wE, % 5

2. Az A 33

7 AR # A A ohls BAKe WY mE B e 4% - 42

1) B3 A2l wlE BEY 259 W3
T8 5-112 44 179458 28U71x] 8] H3P A 2lof u}E Scn o] EG 2= Wi}

£ Yrhd Zolth. o] szel EAAeelHe BF SEE 19.4CHT, LS

]
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Fdo] Az|t FoldYAM oM 20.6THLm, Gt Fo] Y A 24 vE WY
21e] HPA MY 222 18.9C2AM AE/HE FH=] Ed] Azt YAz
A Fdo] njsf 0.8T &9k, vlEIE W Ut FolHIA o= FHY| v
3] 1.3C Yozt

&

g

Soil temperature{ °C)
5 v

24 48 72 96 120 144 168 192 216 240 264
Local time(hour)

O 5-11. 3 Hgjof uhE Scn Zo] EQ 252 W3 (49 17 - 49 24, 1999)

33 5-12% 7]eo] & WH(4424)3 7ol W H4925¢)2] 5cn Zo] AL
o] <3S Urhd Zd, 710l e Wl 4¥24d WYX EH AEHE A
3 WANEY 2L A Nelo] us] AL 6.6C wotom, u s\l oy
B 25CE 5o ARE BEsH 22 Aujols £ Ao ¥ KA}l L)
28 mEo] Hystx] rin Brsigich Wik FojHAe] Huexl FEAY |
s 22 o 4 6THE WAT Aty o BEyzte] 2 xlols}t AR YolH &
ol2 EJR e 27Kl Fo|W Yol wkE A3 Gy A gigrh
opztA 2L Azl el 2 xpol7} ghlrh. 710l W 49259 A, WA EdHo)

R
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AgHE AW BINAY Sen Lole] ML FYAo| Hlsld 2.3C FE BT
L2k FolWAA zlol sen ol A& Fo] uls] o} 2.5C FE ke

8

8

Soil temperature(  °C)
b

15 A

10 1~

Load time({Hour)

3% 5-12. 7]2°] £ (49€24%)3 w2 H(4925¢)2] Scn Fo] A-22o] A3}

2) B3 A el whE e U4

¥ 5-8. W Az2]o] o} el WA

Treatment
B i1 P lch Oil-treated Urea-coated Fungicide-
are soi aper mulc paper paper coated paper
Weed number 438
Dry weigh(g) 104

- Urea-coated paper : mulch paper coated with urea(urea llg/mz)
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- Fungicide-coated paper : mulch paper coated with fungicide(dimethomorph

0.1g ai/m’).

F 5-82 19999 649 6 WAzl mtE F2 UL RARRE Folt), HLFA
2 43|, 845 HIA], SSvE ¥ g Ayt YA YA = 3
271 WAER] ok, Fol WAA e &3 Ho] ATHHLE Jlo] o ol
o] AAH Y] dFoln, FHIA o= W M2} HAF )

3) HP Ao wtE B AR B U o w3y

7} A} Eobg

® 5-9. Azl u}E & =19 Hols

Treatment

Oil-treated Urea-coated Fungicide-coated

Bare soil Paper mulch
paper paper paper

Percent
emergence 85.6 87.1 83.3 84.2 84.1

- Urea-coated paper : mulch paper coated with urea(urea Ilg/mz)
- Fungicide-coated paper : mulch paper coated with fungicide(dimethomorph

0.1g ai/n?).

F 5-9% Azl wtE & 2= Sobke& uUrhd Zolth. FolHA oA 87.1%
Z 7P msten W3R ERe] AERE A WH|A 83.3%2 st ugkA|ql
He|zre) xpol 3x) ebgirh b WA} vz W HAE WYz Yy
z o] ytolz]7]= sHelx|Rt o] 2Rt x| 23}7}e] 7 HAIY Folel= I ol %‘i%:— A

L2 ke it
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W) 22 AR 9 s dEE

£ 5-10& dEAz)o] w2 & A=) AYF A A3 AEFES vEhd Zojch
1999\ 592590 ZAte] -, At FolPAAe 9} vl Q wetuE WA= PyA
AelojA G AESo] AY w©ln, "RA T NSRS N AN E
27| g2 A 2o wWE BRANZ AYE AEFo] thE Azl ulste] wole} =)
S JEFE ASRE Ay Yol Ad Wit

199949 6414 =Ate] ZF2, Fol YA FHYLY 4N AEFS FoY
Aol 7h AR E A gty Eo] M ER-E A FoldPAelolM thE Ao ul3)

stk

E 510, WPNelo] W B At AHF % Ay A

Treatment ®

Sampling
date Tl T2 T3 T4 T5
Shoot dry, g8 4"  100.6ab  52.9 119.7a  105.6ab
vay 25 weight (g/n%) . . 6al .9¢c .7a 5. 6a
Root dry
weight (g/n%) 10.1 9.7 5.3 10.9 9.9
Shoot dry
weight(g/mz) 227.5a 241.6a 205. 6b 235.9a 232.6a
June 14 Root dry
weight(g/mz) 16.7 19.6 15.9 20.8 21.2

S T1 : bare soil
T2 : mulched with paper mulch
T3 : mulched with oil-treated mulch paper
T4 : mulched with urea-coated mulch paper(urea llg/mz)
T5 : mulched with fungicide-coated mulch paper(dimethomorph 0.1g ai/m®)
* The same letters within the row mean no significant difference by Duncan’s

multiple range range test at probability level of 5%,
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th g3 w4

B = 2l 2RNA AR ASFII7E] gL o] glolA svE HAY
2] 3ol 3 yaje] WA A L] o UE.

) & 22t 43

F 5-11. ¥ A o2 JF 1AL s

~ Treatment
Item . . .
Bare Oil-treated Urea-coated Fungicide-
. Paper mulch
soil paper paper coated paper
---------------------- /10@ —-mmm e
Tuber yield ke
(flesh) 461 4162a 3459b 4309a 4137a

Urea-coated paper : mulch paper coated with urea(urea llg/mz)

Fungicide-coated paper : mulch paper coated with fungicide(dimethomorph
0.1g ai/m?).
% The same letters within the row mean no significant difference by

Duncan’s multiple range test at probability level of 5%,

E 5112 BRAee] WE 8 2 23 Ushd Ry, FAR i Fo)
H3 9 gy E3 oty WA WA ] el KT o7t UL
W WA EHo] A5 A WANNNY 43| THE Helo] vlste] £
A woteh, ’

U A¥ 2 s d3AY ERe wE 13 A - £
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1) @322 3

37 5-132 23] wXRAIA] 2329 3 G4E uebd Rolch %’8{} ¥
90 BIAL F AlFolA 24¥E LY of 50wl E3MF AT Qb YA}
FUUE YA 0%BE 2= o] 24¥5E HAYAY LG EIt AAF] wakc)

100

90
L d
L
Ry
O gp
3
oy
T 70
(Y]
2
©
o %0 N
o —&— mulch paper

. N
- O - fungicide-
50 - coated paper \
—w— urea-coated
paper
40 Y T T T v T
5-10 5-24 6-07 6-21 7-05 7-19 8-02

Date

3% 5-13. 3] dR AR @A 2l 3.

2) Wz B4

E 5-12. @3 Aelo] mpE e U354 AE

Treatment
Item o -
Bare soil Paper mulch Fungicide Urea-coated
coated paper paper
'Weed number 369
Dry weigh(g) 64 0 0
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- Urea-coated paper : mulch paper coated with urea(urea llg/mz)
- Fungicide-coated paper : mulch paper coated with fungicide(dimethomorph

0.1g ai/n?).

E 5-122 6915¢0] AR Fzo| WS} AEFUU, FoldI AN E
27t A8 LA oot AU A AT} Hojd AL = AUwhx] ol

3) 229 4% U +3

100

o~ 80 7
™~
£
S—
2
E 60-
2
]
=
g
O 40
-
o
o
=t
w
20 A
. 5 B
0 T = Y “=y
Bare soil Papermuich  Urea-coated Fungicide-
paper coated paper
Treatment

a3 514, WA WE 3o AME ABE(6Y 27, 1999).
a3 5145 64 279 139 AAR AEEE Uehd Rolth UXe} f4NE

ol AelolA TIE Helo] ulsle] XPF BEFO] 2F WS FHMAXTY 2 ol

€ 2 dstch

- 109 -



The X 5-132 4o ZA AR 239 £3& FHUW Folth. 238 Fare

2438 FoldZAe)olA thE Hejo] vlsly S FHFoH FHYI} Fo|yA
W FqUE Fo] WYNeAolol: 2 Aol7t gl Ao Yspylel

E 5-13. Ao wpE 213 3

Treatment
Item . .
Bare soil Paper mulch Fungicide- Urea-coated
coatedpaper paper
---------------------- kg/10a --=--~--ccooom
fruit yield
1620 1668 1591 1804

- Urea-coated paper : mulch paper coated with urea(urea 11g/m’)
- Fungicide-coated paper : mulch paper coated with fungicide(dimethomorph

0.1g ai/m%).

The ARRIE AA d¥AE A8 Bgolrh
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AR 17, ERAE AESA 2 2E5(2AD
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Ny A

2

—_—

(o

.

A1zl 18. HRPRAE AEF

Biysad 24 5
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(a) #EX (b) B3

A 20, WA PR w2 (2F)

ol A7E Lokstd thet Yrh

o & A @ I Al AY RFoA Fo] W 3 T2 UAe] T3}
Hog AdxEo] 2] oA TI} v ULy,

o & XY zulolA At Fo| W, vIR W o & WYX A
23] 5cm Zol2] X2 uiAlel vl3) 1.3T(4¥ 17U ~4¥24U)F = Yol
ol "ol 2% x| 23pPo] AL, Z7]4 A3}l =L
&ol W 7] HFfole dFol glden, HERE At AP YA
glo A L= FHAof vj3s] ¢ 0.7C gtz oy o2y 2 5o

ZAte] o] Fayolut At FoldPolA 2 Zate] FSHT} Holx]

Folglch. Tt At Aufel MRl FINE o= FE UdZIIA H

H ZAzte] ASol fel¥ Aoz uctHAS

b

(r
oY
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o At HEAY Iy WYL= 2o UHS AR AHY £
A& B=E WA A7t AT 2235 HYAY Eije gy
x| B} HetA] ApEE AEY A{IIU FHY e Folo m)
gt F7172e Aol o)} A& Ao yberEgict

A8 A "HIZA 2Y

1. 932 2%

1998'd KOEXol A 2] HAIE F3lo FRE T uf BT o RojA Tidy §=2
BAE H&staz ste SUES d3e Ux vl A" "AYAE E93dn
AE FRst HAA Aol o Hot U2 AR E Pakstn 2Enict 27
= 570l tE ZolBE olof] i}t A2 E 3zt st EF HUE Foe
R E4E 223 ASZA FA| AAlols HAE ol&slq FxE WAsln
2t sk Be= AsTh B YA B AF7 37t 4R Foi s oA
Buict A4k HYAE ol&sl] wAEo] J LY F9ot Al A Aoz
7ol 3 237t AFHA WsdSolE FAY ¢lol oAz AL vd of
Ager BYPAE AMEstax sHgla 53] AR oM e 4 ¢lo] HAXE
AMg3tRzE & HOR mFo] I Ft Ao Azstrldle vide] gl zE
o] o] ¢ th3e Ae|st golsta] ¢ =Y W2 ¥ go] £ulHE FA 12
3 AFBEA Aol BHFLA 4 T2 Zol AR 4 gldch o]y FHo
A g3z o] iy FRIL Bt @2 UEA o]FolAo} 3ta oln] AMEY HUE
of &Js 2 Aol AFHIL HAUITHE 2F4 vidS thA3) UARe= xad

[

iul

2
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23 5-15. 98-99d Aitd Y]] AF ESEXE.

33 5-1500& 98ARE 999 5deo ol2771A] & AEuida AxpHE 23
o] Bolo} WARE EUYY ANGE AT EAE 3 Rolth. F 22Fo|AH FHY
AE 2353 50671 HetdREo] B2t AUSS ¢ 4 Utk EXN FHAE 2
A3 L BEFRE olel E 5-143 Yt oA B uigt gol IA 57}, A
Q2 HAANEFeE U 4 Utk 7] B HEAE AU oMy FHgro
£ URE] Hgo] WA Wty A4l F9s FE vy TR gol A&
stz} stgch 2eln &3 9 49 AR BNA A H &P Pt
st o dRAPRME o] HYAE AHE3taLz} st ol 2Rt Al Ao
Aol Hg 2 1 A Raue W nFEAAE v Bk £ WYX

4B|H7} obd FFAZ EFY 5 = wAGAAA P2 M8 S Brstn
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7 st em AR WFo2 MHTh o) Y HHMY Hgo|ge] RE 7
Stz @ AtdE glodeh. +3340E A3 J £33 2ok AURY o S
Uzt AgeFoln A U 48 5 BAY A Held SR (Kalopanax
septenlobus) R&HE 43} Ao glo] AFBAo] HFHLE o]Foix]7) $I3)A
© 22798 FAo] vl$ Fa¥ 20T L3RI FolHWAG o] Ll 27|e
BAEE Fol=d 2 F3o] k.

otz AH 123 273 FXAIHAIAM Flo] WAAE LY 2go|n A 13
< 27Ith £UFE W SVl F¢ 2EF iyt ZWYS 5] HsiA €A
A& &Y EgFolct

¥ 5-14. AAF dA=]o] o £5(98-99d)

 ® 1 E
= |
57t
¥ 2F, F 2R, A, L0
e v, X, $u} b 2
SdAEA B2, BF, 92
BE, Gogxdutezy
71}
Z 3212

Thare E9YS B39 3&Aploct
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v PR
VNt oy wy
N2 I

Az 24, SRl HAAE ALY By

- 118 -



2. AERA} _
glol dXAE -Ef%ﬁ':‘o} ARERE AlRES tidoR HERAE @ A ok
Ztl (ERAAE 510 371 Hof AZ.)

AN =AM 92.8%7F B4 ndolsfe] WHHY] WLHE 7 om HdL 4
¥ ddo] AAzol sto] A Fol= A7t st E vid2 37t HAl o
o} B2 Qo] Milthe ol & Edrh

A HnE=F ZARE A3} 75%7t &3 AR HAA| o] thste &S A
§ 293 w39 F3e A 7V e $HF A2} Lolditie A
& tho2 ol Bl XA EAF 2= FAIL ol Uit 2gidol Hold
Che o] 7h WA Wi RRsiet J2ja FETL g3ivhs AAE 17%2} 20%E
21218t ¥ A = Erhe YAEAdA wWol FHEHAN HEYU $4E AYd=
Zell thsiM s F71HLR v B 54 FY davt Qo] AR5 2ol gt
Hozdgichs o] wWalth WXz FRo| oA Heuld wiAU sEBR
718 T TR AU PR AL

AR, WA BN Tt oldte?

Foy
o O O

Percentage, %
N [dh]

iy
o

FEE 22| 80| 7-8¥ x|28ks
ofH|

o
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AE. &3 ARg3HA A dfsjA e wFIHY7?

S
o

R

Iy

o]

©

8

[y

(0]

[$]

L —

L]

[« %

Az,

30
R
o

3 20
8
c
@

© 10
[
o,

0

70 ¢
60
50
40
30
20 1
10
0

23 AHgstal A EAP LS Boizter

]lll_

DipbEol LSobest LT st XSolw BAED M & ES
LpbERist ofuMSK moEl L uu}—
7poll SIS 5t 2y
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AE. B4 vldolde AP YePS 714 ute?

Percentage, %

90 7
80 |
70
60
50
40 1
30
20 ¢
10 |
0

ol =2 x4 g2 2L

AR vld YA T2 Foldrte?

Percentage, %

351
30 1
25 1
2
15 ¢
10

+81% 2lolo| 47430l X okl £ X120 ot &t
pwiolst  almRt o Mgt o424

[=]]
AA

bl
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A7 & ASSE 28 ZAY 24

A14d AMAd
YA E AETida Fasgold AW A% & U wE

2 d7ol4 Aug
Zstdn H3) Y2A R Haigel dolys

ol A}Hos HEY 4 S

Sy 23S vepddch =X A2y w7}, d4d @ 5YAE P YA E B

B F HERAE T 43} A0 757 FAA o] A& the 1S BAch

olFAl WEAE N BA HWAAY At glolME P, 4%,

HE A =508 W LT +HY Fol A FAEE EMste o] wiEo] W

23ith webd 2 Aolds 9833 99del A4E BAXE FEUL P AAHS
- 43stgch

WA E vA]g) uid S AEUE wot vin

A zAd "EA Aot

1. =] o (98d A A])
98\ gt WA= g uid EAAe viay A ol ¥ 6-13 i

A A7l BR /67 ZYHEE ©itst F71sted 1uix)slw 2 gu]go]

37t Zlojrh

-1, HAA e} vide] thiuln [1opx]7] = 2008 (1%:3,3nf) = 660nt]

1 roll &} 1 ojrjrje
A Etonyt 8] 3
| Eton's (40017) (660m)
=K
257, 8013/ ton 12, 394% 20460 A E8 4471
(110GSM)
d3ud ,
23, 000%%/900 m 9, 200%% 15, 180% Al Z2tof 7}
(£38, ZH)
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2. WAALT} 24

98 AitE B9 U7E EMT Ak ok E 6-29f

E 6-2. B3 AREHE

+& t7Hkg) e L] e
A& kg)| HlE | U (kg) |[EFS Y (W)
Zd7 | Ao 144 1,205 [100.0| 1,205.0 173,520
FAZA 1,205 1,205 173, 520
KL-342 880 10 1.0 10 8, 800 (wet base)
P-1025| 130 45 . 4.5 45 5, 850 (wet base)
S|
PAC 150 30 3.0 30 4,500 10%
A 19,150
2 Et7]1A] | 2,000 3.4 0.34 3.4 6,800 |0.75¢ /min
AXA | 1,800 3.4 0.34 3.4 6,120  |0.752 /min
R R A 397 3.8 1,509
o =2 2] y] 1,600 1,600
Beolg B-CH | 310.0 89.1 27,621
A7) 2k 51 421.2 21,481
TOTAL 257,801

H] )1 AAMEF = 110 GSM X 4 M X1440 min/D X 500m/min X 107

= 316, 800 kg/D (A gte] 7| E&2BAl))

dRA Y Wrlole FURI JMR B 9¥S uAH 989 BE PRAY EF A2

A7t

t}l.
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E 6-3. 9944 WA W7} EHE

& ct7H(kg) 1rea Ll
AR (kg) | ¥ & | U (kg) |[BERZA(W)
42 | Aocc 250 1,111 [100.0( 1,111 277,778 90%
FL=A 1,111 1,205 277,778
KL-342 | 880 3 0.3 3 2,640 20%
P-1025 | 830 5 0.5 5 4,150 25%
k!
PAC 130 10 1.0 10 1,300 10%
A 3,940
&714) [ 2,000 3.4 0.34 3.4 6,800 |0.75£ /min
2= | A3A | 2,000 0 0 0 270
AXA | 1,800 3.4 0.34 3.4 6,120  |0.752 /min
S48 460 3 3.0 1,380
sl 4=#] 2] 8] 1, 600 1,600
By B-CH | 457.0 85 85.0 38, 845
A7) 122} 55 420 420.0 23,100
TOTAL 359, 833

999 A WAL PAske Aoy o 10%de] Fbvigledl 1 EE

H 3 Lol FUEI} ACCE ulF Y] dEYS & 4 olrh

»

A3 BAE =4

1. 7bez=t A& Al BAE &4

E 6-4c 19989 7REZALY] vlE U £5& uvehd ZAd, Fold Pyl
o3 At zixle) 71AE QuiZiA B £EO0E A A, FolwAx|u)
of Ao} =02 ut T afufoll vlsto] of 33l wUD vdHAA iR Cl=
oF 1404 E = Edrh widHYAuI] FE, &2 A2 Fopgol IAA HolA
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+HE Fo| ol FAY Rt wol uygten], gihujgol Selrt gk ¥
H, FoldYujollq Fatd FF3 2=t 7143 BH WA} sk
7 22 dR A 82 v wobd Zojz} ot

¥ 6-4. AT oS 7121 v]-§ W £5(1998)

L] 2 ul ] d Y 2wl ZolH A= ul
3 5
Z9(%4/710a) 2(/10a) S(%1/10a)
) ZA| 8, 500 0 0
A 2| AL 28§ 19,127 0 0
g3 0 11,500(1]d) 15, 492
Aan [HBHYUE 0 28, 850 28, 850
71El  B]8(F
B, HE £ 1y 700, 827 700, 827 700, 827
£)
F | 728, 454 741,177 745, 169
1,722, 000% 648, 375% 2,073, 750%
4 deBxAR) < < ©
(1968kg/10a %X 875 7kg) | (741kg/10a X 8759 /kg) |(2370kg/10a X 875% /kg)
& E(59-73%H]) 993, 546 -92, 802 1,328,581

- AzATHY 2 AFol 2uEe A7HE ol 8.
- B]d7HE AU,
- WA B Aol AUt dYA Y AFAHASEHEHE 7HAe] the o

2d ).

- HRAgu|g W AXxAAERE - IY FIVA ASE APTEAE =

58 FolA Y EFof 2sf 4.

- ZIER] g AZA, AzAMZEE, PR L Y APu]&S A JE

v 02N $3Y SHUELEXRALLES o3 44,
%

#1714

P 8dE B3

/kg) S 7|ELE SRS

_125_

SENELEABANEEY )

S22 7Y A (875



2. B A& A BAE £4

otz E 6-55 wAAte] UAAujel FoldYxNuje vl g U A5 Urhd R
o, ¥ %S AZAIE A o, FolHYz el = Uxlzfule] visle v)g
of o} 19,494¢ o] 20, WAX|J FFo2 oY wels I zjee] o F A
o2 oiEch B Za tEg 4669/kgl 2 & wl, URloMY 10aF A5
1,300,1189102 Fo] WA zjuje] 1,235 422U 8} o 64,6068 &2 HOT Uelut
th el o]y A4 AZRAE LA YLoEHN ol BALE wWAR
et A2AE AHEFIHA] 9 AAE B33 Aty &2 71HE dbedsia] ote o
o] A=2A o2 FF3 ALY 7172} BH YR E 2} HYY uiedo] o] Fo]
Aok Fold el 23t zAizjufe] BAE-E diztxizfulo] ulste] ZH=ldo] wio]
Hria Holzict

E 6-5. 87221 UXAulel Solw Al ug R AF (1999)

- = L} #] =} uj F ol d A z| uj
O
2%(%4/10a) Z(%d/10a)
PEE 8, 500 0
&) 2 4] Ak 3 u]-& 22,319 0
Xz 0 21,463
7 &) Hzgdu] & 0 28,850
71} B &(FR,
654, 689 .
HE 5 ug) 054,689
2 A 685, 508 705, 002
1,985, 626 1,940, 424
4= ol{==a} A ’ ’ ’ ’
T FFxIHA) (4261kg/10a X 46691 /kg) | (4164kg/10ax 4669 /kg)
& E(d-739H]) 1,300,118 1,235,422

- AZATE - AFo] uiEE A7E o] &

LRI
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Tha AH A4).

- B3 U A2ALERE - SUY FIJAY “AEE FgDAE =
58 F3A07Y & g3 .

- 7Iepl & ¢ Al2A, A2ALEH]E, YA L BYAGu| L AT J)E}
U822 5P FHUELEABALES 23 4HF.

- 427 - B8R A SHUELSARAIEEY EAA71H (466 /ke)

& 710 FHS

3. 23 F& A FAE 24

F 6-62 3o WAaui} Lx|auloll el FAES £ Hojch L zfujo
Aol RAYE i) Aol ] FAG vy FPoldedl, Fold )
of o3 Mate 139 71A & A2XAE AR Abaivlel 23] BiH 232 714
2} ZA Ay dole FolyAAujolA dntxfjulel] wls) $ojo] 2F FIBIE F
PgolgiAgt ol ZA| otk U AZXAY ARG glol WA 1Fe JHAH
BRG] YRAANE BAE EAo] sMddchd 23] FoldPAuie 82
Yt 2Rt go] ol o2 vttt

- 127 -



E 6-6. 52| G Auik x| Afufoll o] v] & W 45 (1999)

U =] =) uj Z ol d A = v
Ll =
23(/10a) S8 (%4/10a)
A 24 9,000 0
) 2 A AL EH] L 19,127 0
H 3= 0 25,948
Ao | B¥AGuE 0 28,850
71El v &(F X,
1,180,
dz £ u8) 1,180,245 180, 245
£ A 1,208,372 1,235,043
3,240,000 3,333,000
+ A($Fx7H)
(1620kg X 20004 /kg) (1668kg X 2000 /kg)
A& E($9-7A9u]) 2,031, 62864 2,097,957

H2A71 2 AlFo] UuH = AIME o] §.

- "3 B dFHelA 99 AUt HAR Y AFUIHALESEY 71Ho)

Tha AdAE Zd).

dAaGul g N ARANENE : 5AY A

Y F3pAZ7e] EFol o) Ay,

& V€L 1S

- 128 -

Juale “A5Y A 5

7IEtElE : AZA, A2ALEEE, dEA W XA ES A slEt v)
|L2A AR FHIUVELSARALESA 23) 4b3,

- AF7H 0 A E3YA] sEF FEFANMAER 1371F(2,000% /ke)



351

EEERW

- 129 -



1. @ zEo] Ags14rie?
(1) ¥ (2) 35 (3) A} (4) == (5) 7€} (

2. o= A= WHol TG ALshaR?
(1) 19 3Zol YIS Fgshalie?
(1) 1005 ©]3} (2) 100~500% (3) 500~1000% (4) 1000 o)At

3. &3 A&l B A disiMe wEFIAAY7
) i) TrET} (2) 2YAY &t (3) REF3in}
(4) EVFHLHc (5) 71EL ( )

4. R} | Hollq A2 ot a? (27) o] Aty
(1) =94 (2) 83 571 (3) 2307} 2

(4) +¥F Az §ol

5) 71E} ( )

5. &3] A1g3 WA EAEL FoldaUrp

(27} o] A=i7Hes)
(1) BAZ} gol Wt Zdstzlel] YEct (2) =7t ofsiet
(3) YR wuisict (4) 2Zo] ybo} o} o LA 3} 93
(5) E&a7t ol At (6) A-§ F L7t UF wt2r)
(7) 71E} ( )

6. 23 HEY 2ol HUYY YA 87 Y2 FAAYUIR

1) wolo] Yo} EYE Fsa3

2) FEY FE0] FAIFojo ¥t (3) ZB=7t 3o gl

- 130 -



(4) F2AAE ¢13) 323 F2M=A] g3 Bojof ich

(5) HX¥=]7F wig Al ol Z2hFojof ¥l

(6) 71} ( )

7. B4 vl ol WAz BePE =AHEUIN?

(1) @Wol =2 (2) 283 =72 Q) HE X =72 (4) 3 X =7

8. uld ojgsl WA Wede L7MCH 1 ol$t Eduzl (274 4d
7H5)

(1) ¥ge % ¥ Qo] AAsio} g},

(2) Wlge +A% FolE Al 2esic).

(3) Mg Eaizl Hx ool EEosdo] Asith.

(4) vlge 2E 2] 2o0] Eob o] Mg + Ak,

(5) ZIE} ( )

9. AL o] HAAHAR])E FstAl H AZle FAUUIR
(1) F9 AE (2) AA13] (KOEX) (3) sqTANH

(4) 71e} ( )

10, AR Qo] TFSE ol& et AHgg Bote Algtel A& 4+ st
23 A8y A wad DIrde F4E vehicd P¥AY FRE ssiMs
oW Wyol FThn AzstuUz

(1) 22T (2) euld 2 (3) SABA 71D ¢ Fu

(4) 71E} ( )

11. vlEy sebg PR et Y=Y 75 8E /Mt Wio]l dFolA A

A3 gid) olel] thalAE oA Az

- 131 -



(1) #7182 vy pobs 2 Warl glovs 2dyc)
(2) 8 2337} gl& R Zol Wiyt

(3) ¥l7t 29 ¥AHe &0 wiAUlEE icjyict

(4) 713%54] 2ol gk gdcth

(5) 71} ( )

- 132 -



- 133 -



[82fA]

2 U2 3 A A A 5 ol 83l AzYosH BisisE = U w
2ol "ayt 598 ¥R AY Fojrt

2 dge] mE FY8 HIAE, WESLRE FHELE Flo| THHE Fol9
2ot doln =9t L2 AXAYE F317] ¢ ARA[EZA 0.2 U] 0.43
B, olFAFxe} L2 FEAYS Fos] Y FEAFERA 0.5 YA 1.5%
g T EUAA o]Fort

utebd, £ @gol o3t 1A G YRR slo] AldAElolA FAHoE 2y 4
UESH go2 Al F HE2 FAXYE A Yotz EYLEL Yo7 ¢o
o, =Y FEAPiEE AEL] E50d ¥ FAUE ARWNST L 23X
€ AFsts Tot den], £} FIAHE iy LH[ate] £09 837} ZoiF
3%l AN HERAE ARSI A SUES FA FAEY A FuY
Aol 23 AUYS FY F US HAL= vt

[42le]

d32], d3yAe], Wx, AXAYFZHA, 58 € F54A|

(B AIA]

[uge] B3]

=o]2 WAR] {Agricultural mulching paper}

[dge] dAg 4]

(23 §3)

(ggo] &3te 7Igiol € 2 2ok Feirlel]

2 4ge 598 Ao FY Folth. Hrt AAEHAE 2 wWEe 3 2 A
|9 22 T ol&3le A2PL=A F7Y = W UE "oy g8 d

- 134 -



Ao BY Aot

Yol 2HEo] 43t Ut YA EAE ¥EIQ EQY d=zet Y, A
22 A {E A, A2 YAE JASl Aol A A AHE
& JAFe ZAE S Wi

HYo] ¥ ZAEuY] B¢ AXAE AE3A] deFAME HRE Ao
A2 5 gl7) wiBol APAHRE sk F Loy AN Fo oyt Zak] A
Ztel mztel A BAHY BAE JHA 9L B7lASE FUAE 4 A& Bl rh

ol#7tx] $4& HAANEEZE £ Hld EL ZF dido] FE o]8Ho $to
U, olg3t uidA BAANEE A F ddo] o2 AHAo} s17] wiEol A
e 2o oy £ ohjzt A AAAIIIE ojPthe EHAE 7RI
olch. tlgo] &3l AAHA 4 F¢, theel A= A2 el Z83 E
ore] wi44E ey, EQRE 2EATE F A7 BAE oIAZ £ 4
the FAZol sl

=3, A FdrleS AN vlE T HYFHY Ao IA Esta gl
313t oY EQ U £Aed BAVL Az dled, ARE xAle] A
ol T3t ¢ E F7hsta qlch

oletd Az 5 5t FUTE €4 + o
Za3 A2 s

2 uigdod e ol WGEE e Qldte] A4 VAP AL EAI e wid
WAz 2 E chAstaa}l BHAUHQA L7} Lol APAAE o]&sl] FUE H
A2 E st 2 UES fdstact

(o] ol FnARHe 71&3 24A)

2 oupnle] B2 QIR E o83l = Y UEe Ve Y& IXE A
3t o qlcth

B o) ofE B3 3] A AHEH IA|E ol 8ste = W UE] Yy F
A48 B E AFshe o rh

B3 BAY A 7€ sl

fr

_135_



£ Uhe) EOE BHE 748 422 st Aditely ZANes Ry 4
A= Yo2A Al ¥ WEZ +ALUYE oA Uole Erod ol go
W, B TS 1B Aso] dBg

FAUE 25T $YU] BR=A
& AFste o ok

2 U3 ErE 532 F¥, 2

23z HYAE AFUL2H HAAIE AN
A £ U=ES 3= $4 & FRAE g

& o ok
CLPEERIETS

2 ¥l e 598 WA=, HERAE FHELE slo] TAHHE Folo
Eeotadoin| =9} 2 ARA|Y S

T3t 1 A=2AYFZA 0.2 WA 0.4F

WP, oFZAA Y} T 2osl7] AT &

FEAY S S PZ 74 0.5 WA 1.52
B%E o] EFA|FA o]FojAcl
7] AZRXYFPA 2 ElojaYolnE,

PYAR EE o F 20149 Ty
EE o]Roj1 1§ FolA

Ad9d + glch
37 FEAYFZAZE A FASA], 24-EEYUBIE ¢
o EUEE o|Fol 2F FollAd Aud 4 Qrt
271 48 X Aole AxA, dFA, A,
= 59 A4 fa¥gdEel o =¥ + Acth
o|s}, & WS FAAA AAAE

2 Aol & 98 dIA=,

A B ol F 2004
HIE Ee ol F 20149 Y

Hzsto] M%) it

Folol AZANAZRAY £EAYZPAE o
A7t Folel AAe FAAA A FER I} o) FolAE wMo|Ut $FlN U
3713 WRANE U 4 USS FAT ol SHo] U}

27} Fols 53] AERAE FHELE slo 2HHE, dutdoE AgHE

EE Fol8°] A8 4 don, = Helz se3iirtrt thi] Fol2

A

4%y +
27 WEel Aol Y& WA 4 4 Atk Fal, 2A, WA, Hx, 23y
5 $aBolU d71BE Y4sHE BE FFe

FolE°] AHH &+ dlen, 47 %
18& Fo3t7] 213 ARAFFZA 0.2 =]

ole EzjotaYolnm =g} 22 A

- 136 -



0.45%%, IBASAS P FEAYS Folsh] AT 22AFZZA 0.5 U
1.559%& O BUAA olFolug HHT Yk |

RAOIN AZAGSAAES BB Aol glolM AZY LAolN URAZ o
NENE Ae & YEF o] ste] YA SR AU, AJr e Hs)
AL UotEY 58 FASHE $U8 BANE A5 Astel Folol AN A
g 277 HT BHes ARHE e osY 4 alrt

a7 AZAAZAATE Beloladolnls, YYAL BE oF 3 20149 2y
22 olfol1l 18 FolN 49 4 k.

47 SEAGZRAL EaABe Aol dolM wABe AuBAY gz
Whso] B wwel BE 5dg WA} 430l 22 BAYCHAE AF7|2 ©
NENE 2g + AST o7 Aotd VAL PSS AUD, oJr e ¥el
e UstEY 5& RASHE 5dg WAANE AT Astel Folof AAY A
qg AN A FHLT AL ASE o3y 4 Atk

7] H#EANAZAAZE ABASR], QA ESYUHE4A EE olF F 2004
o BYBE o]Fi7 1§ FolN 4d¥Y 4 Atk

W) AZAGE AU SEAAZPAS Folo] AgAANE BUoE FAY o
4 FleBol A8Y 4 dom, FUY NAZLE Astels BZol A7) AZALS
24 Bl SEAAZRAE Aeln, ASH] TYst] 25T WIZUBS T4
FolAmuHol mel b, Az} AIE(sheot) AOT AMZSHe ol wiRHsi
89 4 ik,

2 wel W A7) HUS WAAL Folo) BF U AAFRE Astel S
AZAAZHAG A AZRA BF D ASTol uheh @D (breaking length)
oL} W@Eo] @b 4 glod, 5.6 Uhxl 6.6 knel JIAYR Az AV, 1.5 1)
A 2.5 knel 1AYY & AP Q 85 UA 110 ga'e] FBE 2 Aol vl
st g9 4 sk,

Ey, B owne] ME AV 548 WAL die) SEAUHNE o Ty

- 137 -



4 elck,

27 5AE FRAY FABPEEY TS B =Euo|U Ay &
o] &3t 4 4 ded, =EY ¥ F AR 2dle ALY 4 ULS 9
Al Fdzto Al &olstAl o™ 4 gl RHelrh

871 5dE& XA EHUH £ dE FEYGYECEE A2A), A3A,
A, H|® Ex ol§ F 20|49 EUE T3 Zo| &Ik UE YA S0l BF 4}
€€ 4 k. wela, £ e wE 598 AR 3t Aquid B F
Froll uhel AP FHRPEALES ZUAA A ARG oo AuE} 2= AR
*E AE 4 Adrh

olstollAl & el ulghARt Ao W vl @ Eo] 7|&EelA Flojr).

o|3te] HAHES & WHE 337 AT RN E e HeE FAF
L Aog ojsisolAAE atY Aot

AlAlo] 1

LA 24 AOCC(RIFAr FA]) 1005 B%E st +53 o] AR EZ =)
24 EelolZYoln= 0.3%gH} FRAIYPFHAZA oAU R 0.7%gS 75t F3
A EHY F BAY FolAzwbyol whel ¢, A=zslo] 100g/n°e) BAS =
< g IE Y& AAE ARSI, olE AHEste At WyoE WA
Az shenh.

Alxlo] 2

IX]Z A KOCC(RHZAE ZuIX]) 50F 8%, IX2A HU(AHE Fo A=) 25%
g% U DA 2A ACC(n|FAb FuER]) 25F %ot ol nxe Tu|E A 13
SAstA st 120e/m’e] BAS ZE B Ui nE Y8 WIYAE A=zslge
o, olF AM&3to] F2e WtlE WA A g5l

Al Al 3

IAZH FANE S EPx) 1005x & Ao 13 YA stol
105g/m’e] B zZhe B wge] mE Y8 AXE AxRslgen, olg A3}

- 138 -



o B4 s d3PAesigich

A 4

IAEA FU(AHME 5o X)) 1005%x & A 17 YA 5o
115g/0°8] FPg 2t & Wiol o g4 YYAE Azsdon, ol g3
o B4 i "UyA st

AAleo 5

Ao 1614 458 2 g ©E $g8 FA o] Ay A=Y sof(tin
ARBSE ARy £3}4)S EX F AXAA £ U mE sUAE 5
€ HAAE ARsigon, olF AME3It T4 W= YAt Jge
2 MZY wobe 47 AZY WAl HLE NE F FA ue v o834
QA Puhe Py o] =X},

Aol 6

Axe] 164 458 & Wy wE 58 B Yoz HzxY vl (s
HE, ALy 46%))8 EX F AZAA 2 dde] wE vENY A& WAA
g Azstdon, ol AHgsiel B4 Wiz WAt AFEE 3%
AZY vlzde 47 AZY WA g vIE F ul2 uEI vl 0|8l
ol g anto] WA xjo] TREA 3ttt

Biaef 1
Fyyge] oAl AnINeshr] 4L tizFE stact
Hlao 2

Fegol AHzA(xdd)A R 272 sigich

o] 3

J43td FHY Feldpdeos YA 2FE Stgch
Bil

AgxtE gaog g Felguides dRAR 272 sglrt

A=

- 139 -



Ao 1

oA We Bgo A= I

AAlol 13} vlad] 22 Aeld AN FAFERA g dsiq qujy A
2 oA W3R L= vl et WY F 5040] 500l 4 EMEgdc 23
2 Aalel 18] w7t vlae] 29 viof uiste] AA A-EE= A2 Ueylt,

Ao 2

Yoilx WA E3jo} WYo] Bk B W AX wWAle] mAE

Aol 1, Aol 2, HlZe] 1, ulo] 3 T H]2of 42 A2 AUToN AYS
AP O HESEA EARE, EQ4E, A, SEAR 52 d4uusign
by 0 WA= e BHE zapsiac.

Ao 1 2 Aro) 298] WHAE Yol A BHEET} ol Br} o walste]
60o] At Fol= 80wolito] ITE Wol Ugen, 1% I&s| Hajwy| 2 zts}
gk AY d2F BRALL viael 19 AS 26.4T, vz 38 F$ 31
5T, wlalel] 48] Z-¢ 31.4TC, AAld] 18] ¢ 25.4C, Axld) 22] #A$ 25.6C=
A, vzl 3 % vlae] 42 ¢ vlzol 1o uisted o 5TEAOM, AAe] 1 W
AAof 28] Aol o 0.9T FE Wkth

Eote] 48NS B Aol 1 W Ao 28] A 10cne] £ 8L v|o]
1o B[3l ol RGHIE gl o), vlao) 3 W vlao 450 vl R&a
7} sigket,

AAle] 1 @ Aol 2 9wl 42] F9 F2 Lol A aFglen, ol Y
o apsiol ool RWA] AAR ol o197 s o Wk

A& 3
WX el {7 2 Zixje] A Sakal ok HA W] njA = A3
Ao 1042} npR7IR 2 vlad 1, v]o] 3, vlad 4, Aajedl 1 W AAd 2

- 140 -



Bol tislel AUY A3, WA FRl G 23 A 2olee o7 E 13 2ot
o,

[E 1]

BY S50l WE 22 7xe Foke

Axo 1 Ao 2 vl e 1 H] 24 3 uld) 4

&ot&
(%)

85 82 31.8 7.2 14.5

Alajel 1 @ Ao 28] AL, ZolRo] 80% ojAte R, u|ale] 12 31,8%0] u]3}to
53] Eoton], ulao] 3 Y vl 48] F-SolE 20% n]To T of$ Gotch

dlael 1, wlael 3 9 vlae] 48] F9E Hop|d 8H A& A2o] AUAA
Lol A7zt Euisialy) wiEo s uigislo], AlAje] 1 9 AAY 29] FLole B
¢ 2EE YFo] Folgo| U Ao L)

gu a4, A44E 9 AP AEF Zeln I BAF BF Aol 1 ® A
of 20] 2i3le] A, ol Rt ASRIY AR 3120 E U mE
g "X ALgo) Ay HWA st AAH A wjEelr].

Ao 4

Zo] WAo] Atz o] Mg ol Fpxuido] mX|:= A

Aajel 1, Aajell 3, AAlo] 4, vlo] 1 X ujIef 22 Al AHFoIN AES
G og 3HEstAN, FAEFFOZE HYBE ARSI W3 Fold B, FH
2%, B A8 W ¥ AL

AroE 2 wHo] wtE Fd-§& A B3lE 2d, AL Io|RE B F
4-5Q7\71x] BAEA Ygene rjoje WAL 3 AL o]Foix|x] Ut
th. 22U, #B FREs wE SE2 Z3FH Y F 80dZele Soxolgol

Saj= gtk

- 141 -



Y2UAS BE A3 BYAF 2N 3 AN 1, Aol 3 % Lalel 452
AR 99%ol Yol YRAAZI wje ShsdR, B4 Al B B uh
of WE 58 AN B Aslel YRAALAI Tha FolAAE st
H2UATME 80% ol golold €A ARYALAL wE Holden], 1, 23 ZAje]
N ANGIES) xelMEAE vl 2 Neh o 10x AT wobth

AR} o] Qo ArolEe] WA st A2UAS TAHoT ARy
4 gglen, We Asel YAME UAlEo] ulZe] 28 2 Aols} gt Aoz
Uehd, ¥ dgA Aol ATHOT 2 wHe] mE 5Ys WAAE olgu

T AE AT tF LT

A 5

B2t HAuiA] HAx]e] Fajjof EoF BA, zpxubd HIizjol Mg W La
o W3}

Blate]l 1, vlzef 3, vlaed] 4, Aol 1 @ Al 22 A AB PN Ay}
dem, FANEFTLEE 0lF AHESIGN A2U, EYE, EYSE 3 7)o
2355, AsEE, ARF, E4¥9y 5 AHERE 2Ashc

AAod g FHAY ZE B UAeiol s A Hi&Er) v Hy
80U 7EA] AAle 1 & AAjol] 29 HAR] BEJ}F E3MEA] ¢l ol glddrt.  AlA
AEZ} vlare] 48] X oM 27t A dAdsA| YgtEtl, ole AAlMER} v
aof 42] WA AR FAte R F2FALY dolrt JAEHYY] wiEQ] 2o
UE W, vlad 1 W vl 29 B¢ W oo It uAsidch.  ARAE-7)
7t% 5cmZlol] BFA|2L w1 17.5C, Hlae) 3 19.49°C, vl 4 19.52¢C,
Alalefl 1 17.2°C, AAlof 2 17.18CQom, Hllo] 3 W u]o 48] x|Lo] AAME
of ulsled o 2CHE Eotom, AAGES U]o] vlFo 0.2CHE Hyit), E
¢ 3o FEULY HHE B9 HAGER v 3 ¢ v 450 vz 1

of B3l 2 FEUFS EAR, AAAEZ vlZd 3 gl vz 45 Alojols 2

- 142 -



atol7k glaletl, ol: AAelFo] Hlael 3 X o] 45 Nr} 4+EZUS yoje
£ 38 VR AxolEo] wlze] 3 R wRel 450] vl3) Wl B Rez B
k.
Aol e Bxe) Zolge thed Yt ulaol 1004 BolEe 94.2%
goni, ArolE} vzl 40]4e) Folae 90%el Fiztiont, vzl 38 Zolg
2 Gowolstelond, ol ulmo] 3elMel 5-10cnzolol M) LE7t THE Azlel uls)
94 wol A Svisiely] WEoE WUW:  WANe ] e ALV
BE ANIE wie] 48] Sl worom, ANASH wlme) 4 Pole o)z}
AY glgich. Wl 3¢ Zapeato] A Wekedl, T QL wzel 3 ¥l
1o] ulstel 4827] Aol eJsje] Ago] EUsigs] Wil et

QR s, AR D A AEF 5 ANASeINY F97} uiel 10y
ulze] 3 e} geton, 37 AAZE vlze] 3 rh Btk

B2a} Aulol ool 2 whde] WME wdS WAA) 2% ¥R AS e AL
Aqsirt QAT 1 AstEE neslelde WAl AW e AsEEcks A
Aol A eAsto] AT PAARe dAE ujny Aoz weiEE, EY B 2
0 WY A EQ4E BAETE ulme] 3 L ulae] 453} vkl Al 4
Do BWAol ulstel YASIQTE  Wetd B AFelN ALY WAL B 2B

ol M= olgo] 7Hssitia mrgrdrh.

pot

Ado 6
orEl Waxjel v AE] WA WAAe s s1S-7hxte] H il W 4=3ko]

o)X= 3
AAel 1, AAlel 5, Axlel 6 % ulo] 12 Hel¥ AUFIA A@sgon, 3
AEES RS Agsiden, AL, PAWINY © BB ZabAC
Ao 58 WA Bale i ol $YUY wolx o 887} IThE ot Qg
b olghe WhE Aol 62 WAAE 271%E Laistel WA F 504Q ool

- 143 -



40%o]go] EIMEATE 2 AYeldE ARNELS TP HBIt A wAsix
o THABAINE BHA 7Hedly] ol or} Salo] o3t ztte g ARE] A
& UAHA ot FAAYEANI FAY £ AL A=Y Ros APt et
W HIRE ARY YA Y HAF B ol 54 ¢ HEE IYY A4
o -5 % HAlo 62] FPolxe] +HF2 317) E 20 UER o} Zo] u)Zo) 1 2
o " goton] E3 Al 10 HFlHE Tt

[¥ 2)
WA Aol WE 2xte) Sy

A Ajef 1 A x]od] 5 A Ao] 6 Bl2ef 1

&ok2
(%)

2481 2857 2874 1606

B ANAES FUL A7, B Uio] e 5AE PRl AT YA ol
% ABel Aol e BT wIAEEZAY TN L42H Se)d s ol
g WA elol vlstod Ael ANY TS Uepde YUY & A

(gwe) 23}

meld, 2 wao] s AAE YRL st AdgEold AAYoT Ray 4
UES YoM i) ¥ UEE £ARUYL X Aol EPedL UoslA Yo
W, EY F4IEE ABel Ao @R FAd: ARsY $d§ WAA
& AT T glon], EW A75ABO] iy 2ulale 409 875} Zoy
2ol WA WPAE ABsl MUY BUES I BB ZA ZY
Aol 2% JYL YUY 4 UL ez st

ool & WEE FA” Aol chalMT AAs] dRE AT 2 wEe )
S 8 UolA ThIR B8 W 4g0) Hsue RARelA glojd Wt o)

[+
Y W o] WY FHATUC] UL AW Zoltt,

X,
o
&
o

..144_



[S313+3841)
(343 1]

AEZORE FHYELE 3lo] FEHE Folo EejotAUoln|=g} F2 A=RAY
& 3t A ARAEFZA 0.2 Uiz] 0.4F%%, oFAFR Y L2 SEXES
Bojstr] A1 §2AGEHA] 0.5 YA 1.1F38%E o ZHAHA o|FolAE o
2 3k 98 XA

[(33% 2]

A 1 ol glojA,

471 ARAFFZRAI} Eelotdeluls, FPAR E& olE F 201408 ZYE
2 o]Fold IF FolA HYH AYS 5o k= 47 $E& EIA.

(333 3]

A 1 ol glolA,

217 SR GZ AL dEAFR], RA-XEUUIE £ Ex olF F 20|49
EZYEZ o]FolA IF FolA A AUS FALE ste 7] & AL

(3% 4]

A 13 Uiz A 3 Y F o ¥ Yol sliA,

A7) dg FAR N A2, AFA, AFA, €FE EE olE F 20143 ZUE
o] date] REYPH L o EUHS FHLE 3= 47 w9& XA

A

o¥

My o

- 145 -



—————



™

r
o

by
R
Ho

- 147 -



Top line

iM/Chest

—>
—>

sEs = =
gNA D 1Xt Xel

- YHzEa

Pump

(—! Liquid » Dump
Pulper Cyclone Chest
Y4+Z l'"
<+~ Cushion |, __ ,,_M__J,
«——| Tank :
13 fa%
Mixing I Disk filter
Chest | I DDR (@ Chest

- 148 -

Turbo » LDC
Separator (Albia)
— s . % — _>
A 4
Disk Power
Filter Screen
Lamort | _ | Head
Screen ﬁ Box [—
. \ 4
Silo | ,._._
Wire |._;




Bottom line
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Waste water flow line
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