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Summary

I . Title of Research Project

Development of Multipurpose Seed Paper from Waste-paper.

II. Target of Project

The circumstance of agricultural cultivation in Korea was changed dramatically.
Since the labours of farm and forest are getting more older, the resources and
the materials for cultivation need to be more light and/or more simple. "And also,
Korean agriculture could not avoid to automatize and mass-produce in crop
cultivation for keeping competitive price with that of foreign. The standardization
of the resources and materials for crop cultivation have to process for the

automation of crop cultivation systems.

The seedling is very important working of crop, especially fruit and vegetable
cultivation, because most of all crops cultivations are start to seedling.
Recently, the seed paper which were attached seed very regularly were started
to use in field for a sound young plant with comparatively less labour.

The most of all seed paper (that are made in mainly Japan) are made of
synthetic non~-woven sheet. Therefore, it is very difficult to bio-degrade in soil.
And also, It is very hard to have any special function, for example keeping

herbicide and insecticide activity, because of its lack of chemical acceptability.

The target of this research project is manufacture of seedling paper which have

a function of herbicide and insecticide activity from wast paper and is composed

- 11 -



with two conception, one is substitution of synthetic non-woven sheet to woody
paper that is very environmental friendly material and the other is

introduction of biological activity to woody paper.

M. Content of the project.

The basic principle for this project can be summarized as fellow,

a. have to use waste paper as a seed paper sources.

b. be easy to handling for old labours.

c. have to accept to automatization and mass—production.
d. have to degrade quickly in soil.

e. have to keep competitive price.

f. so on.

Under the above basic principle, this project have been progressed very actively.
The main content of this research project also can be summarized as fellow,

a. fiber modification and improvement of physical properties.

b. paper making development of raw paper for seedling paper.

c. introduction of biological activity as herbicide and insecticide.

d. development of water soluble adhesive for seed attachment.

e. valuation of rate of a plant generating and growth.

f. lay out of manufacture process.

_12_



IV. Results and application of the project

The properties of raw pulp from wast paper was improved remarkably with
removal of fine fellowed with washing and/or flotation. The paper making ability
for seed paper was enhanced with enzyme treatment of raw pulp. The paper for
“seedling have a good bio-degradation ability in numerous kind of soils. The rate of
chemical instillment like as imidachloprid, tricyclazole and dithiopyr was increased

remarkably with a cellulase complex enzyme treatment.

The embossing treatment of raw paper was very effective for seed attachment
and retention of chemical. And also, It did not show any trouble in the penetration
of young root through embossing paper. The bi-layer embossed seed paper was quite

newly developed for crop cultivation. This method is on trying to issued for patent.

The newly developed seed paper on this project can solve the problem of Korean
crop cultivation like as un-regulation of seedling which obstruct the automatization
and mass-production of young plant and incessant spry of herbicide and

insecticide which can make many trouble for human and environmental.

- 13 -
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H2Z =de JsHe o8

Saetel Pl s A8 A RHLZ BEA Seedfelt7t AxH ¥
Aol Ag s k. zEla $evele] A3 dxeME 9B JAE waste RAE
o At 2AE HFAA I A F£E3n =
du7t HE sEdss 2N ARsAel o

N%RYE AN Rehe vEE AAD Joh e

3 Az ol WEol the Aol Hlakel Agol Folsrh WA o F AU H
2 dme ALEd SRR (seed—felt)d] Algo] ZARSERZ Syete] BERe Y2
4 oz dusd, dud Fguse s Agoz I A4N Hotn Y 2
o glch

pHE S ¥

Hoz Folil Hrk AAT TR A AYS FE T & v AEHA PO B

2% WTO A4 stlA $auatel 5o wAsly] gaME Fdol e Az A4
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#7788 7154 BAaA Agol BEAole & & Atk AT AA 4 TN BAF
Aol et AAAQe] BF D AA 72 Fol A=A HEHAT AAGAT FALol
et Ao FTES 71F B0 AT AB1EL ALeA oW $IAALL Fu Y
+ ad.

_]>v

rlo
1 o
L
A
flo
e
)
N
N
o
24
(o=

S oA g o AXF s A AHEE
Aol ALEE T Qe HAE BT FAE BEFH V154 §EAY ML w49 V1A,
g, WFAS 2L AxA T Foke AHEF Hae sEulre ALFERE T8k

g+ 3

FTAZAEES wolun 1Asd nFAY FAES UL



=
0

o
oj

o
o

o

B

of ofgane] A £ A4 L A

oy

4r

R HELCIEE =T

I

3
L84

]

}go

FEFE Wl A7)

Seed-felt7t AgAtH o] FEHI o A&

ks

AT Ak SHUFANE FHEE o) &

o

o
T

K
Jl

B2

!

q
<

Pl

HEo OEM¥Ao o8 Roz of

o

obE = gl7] wiEel 7]

ol-&¥ A Ax7|

b mokel Ags M B Aol S FA

= =
= %

AAYeZE 1 9

AT
# A

3

3

o]&3¥ FHA S Ax o

A&

2l

o
L

o &g

2
=

=
=

g dA ol

=
)

Aoz By}

o))
o
H
<fy

ol Aggs nHAAY PG FAA FF A 19 = A

- 23 -



2
w

»
)
4
S
[l
-
0L
i
0K
]
N
[

Al1dAqA

AFZA A F2 AR & Bl X Fo]-office waste paper(MOW)-2] 749 1 kg& A4t
S 894 18 ke? 5~10 kg Z717F 2851 07~12 Kw-he] d8e daz
st gies] AR R FekHolw FA Aottt 2 Fol 1 kg AA A8FHE &

o re WHol 100~250 ¢, Al 40~1300 2 HUhE o) FHAL AHEHT Y& Fol
A A, B4 2718 NFo2 del HES W A F ANHE AY F 4% RS

FolR7h AASFL AT oA AVIHE ALY AUFE AMNE D B A5F Ao
2 nuHD glon B8 AQe wFe v A A7Fn gt AN TLH
o ge Y T AAA Aty FLE Al F9 shpolh

o

#4 sE TaRE FAT lFAYOR dstd wFATY nYs Aol YFHD &
B age £ AdHon A4ust Fo AA RAANL e HE2e WY
A7 AL B AR Aol AUF L7HT Y& YPolwh

olg1d ¥ skAle WEAHA EAHY L 2 Fo FHuz ALY AXNE ]85
FNAA Fo sl KA et =FHe| A3 Ade A o] g st
2z ok Aige] e 8ARA Ed wAe 9L Eol7] Hstqd ARG da
ate wF e ARS 3t 71Ee FEAV HAA Ree V1S FAste A2 dd

3 Fedtn AzEd.

2 ATME odF Ade] Yol FAHE T ARNE o4 V154 KEAE AL
Sadsie QAo kel 4 B Bl F7k 23 Fool olwAT £ AL
Aoz AzsE, ArHE A4S ERHoR FFFoR HA A W) ANk EAH
Ao & 242 44T F AL AoE Az€n,
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A2AAA A AL R AL 7le AR

1% AX e F7

AR o] E7F H o]BH AAEF AAL AANE AYALeR AL dof v T
g FAolth. Ao AR FAA oM E pulper2 AFKE MY 7] A DA H2AA
olEAR 7HY B troubled] €Ul EFo] Hy vy REE AAGI owf F3 Fol
A e o PAEY R E AASY, AFL FAFLERH dF FHHA B
012 7]= dtuh pulperdl E17FA] Aol thA] &2 - A8t Aol AubA<Ql Aol ol
3 2252 JAFEd osto] ddo] FAPJo R HAIHI Yvh o]HF =HETAL A
SEvtere] # 2 #go] i duk userEY 14 BF 2 5 Ao o dAS T 3

=2z

FF A9 AFE D A l§Ee] FUE AN NEA APTlorE T2

iy

B o AlgE FAAMEZE ONPOId News Paper)®t MOW(Mixed Office Waste) =
A&tk ONP= FAIAEE ARESH7L Y8l diF YAIEAY &Y AEATS #36
of A1 &3k 18] MOWE U4 &8 BALEA HApete BAF a9 &

SHA Stol Agstgon MEAYA ot Y LXE Folua sHATh

i)
Ol

o
ne

28 Aa9d A4
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A= 2 HF47Hpulp)7t B AAEEH] g AgEe o1 34 Fo 98 7
gtk Ay, 849 ¥E 58 zUstAEL E FE8HAEE 39 pup AFY EA
of A5e BRsA Ho2 H49 Ax S 2d2 2 @ o TIs 23
Holx FolzAo] Aut Aol @A A3HrzZ HHT MEL T3 EAHE up grade
Nz "art gk B AFASe) QolxE AA deel BA4E up grade A7)7] 9te 1
28 A en, FAARAAM AT dAFAFY YA AEE AT dubyes
AR FFNA A= A2 & fste 33 WP o2 E NaOHE AH&3te Ao
duk ol dojr}, ol el Fuld #A 9] Aeje] wlel HuldM E7E AlLsteE
7 ot ofd AS W 2 ueA Aol EY HUAS A5 A A FHA @7 9

el Agd A 2eAY Bxe 24TA Fol 58 e 580 HolA
F Za 2 A2 A 43e »ue ALY B d7oA Agd TAARE

T AFEA 9 AFFAAA AMgEe BAREA] 07
et sfe] AL Eolvl At TAE FYst
o ¥lZEAh AHEE E4E AFSE Fn AFEHI e NOVOAHY] A4 Cellulased!
Denimax BTE AM£3ldch AMRE &9 Ade dA ALHI Qe B2 T/ 52
F 84, 74, Ao dojA e A F& 2ty YA L E FFHE Denimax BTE
AReA. AH4E E2 Denimax BTE #A pH 6~8 AYTAHLE 50~60TE 7HAH
AR ool AT SolM ZRA ALHT e A2 Ao JAY Aotk

Y EAARE 1EE Bxo st Ha #}Aoh He 2AE ONPE AREFE 9%
of Al 950rpm ZZANA, MOWY H %+ 13%9 X8 %9 950 rpmol A 1087 d& &
o 23 e wTo ABE oA ¥x Asd sy AuUES BFsT g WYL
Jste] NS WFI o AU TulE ABAM AF Fo W vAREH
AE AAGE $E2L 2Hs7] dst9 g5, A% € RFRYYPes NBE A Z
s zulstgdon oj@i FHE ANBE AEFH SEA 94 Az 4P ALEAT
Heleld g9 e nEE ¥Y ¥ FSES 237 g5 <o s @
AAsget. 28 AF Ao A9E 200 mesh FE AHgstel nARE S AAHA
,BERRA e ASE BY uARY 938 AEsA AAR) 95t Ao 2y
2 ANs3 2 Aoz AAYL B5d AH olge 2AL AANT NEw AHge
CA7e wygoz ONP 2 MOWl &4 xgd Ad 81 & A 479 NEg &
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Hlatla #ld Age] ¥ R WAL A7 st YHEE A

~ | Ddowater  Mwasting  Ofotation ||
500

400

300

CSF, m

200

100

Water Enzyme Enzyme

ONF MOW

2@, 1. ONP pulps} MOW pulp®] d+%

gulE ARl BY F olEE 29 1 et 248 FUse Ay @ 39
o me Pgoz Astel A AL F2AD & ol THHA P

F i
#a s Al AN 2o FAH} Ee wAE TAL AT F o] A2 E HAEA

e Amol ekl AFEst BA bt @l 548 ATs da B Awz 24
e A% 54 vHY AR skl Fold FEi £ Aoz gtk oy Ar:
oful e shabEel oste] Wald ANZ AR H$ FRo 9@ Fay Az o
& %o wE Rgow <ahe Cellulose fibersl AR Boo] F7stE 2st @A
TR skl Aedl FA4 BE R FE FFBY gast BASHY odF ARz A
A Folo A% Fol BE} BAdE Aoz uuHw dbd o4k 23 A%E o



o2 Bol oA AT Z4Es HAR A% BFAP TR AY AR Ee dHF
of Aol ARV WEoR AZErt. Y FEZE MOWe Hlste] go] Argste=
ONPe AF =7t A vettom gid 9% /i a3s MOWIA o A detwed
ol A8 Fo TP EA FAHEA F Lignin® FFog YZdr ot AMEL A4
of 9ol Cellulose fiber?] Cellulose F#°] B B& FIF& ¥kES AAEL o
3 o] A& Al4E Denmax BT T4 &4 AEAAE A= Aol

i

Afe BdS 371871 948 AE2 AF T vAEQ fine fractions =AU
fine fraction®] Z7A-& Tappi 261 pm-799] F3ld HAg3Hew, 1 AAE I8 29 e
YAt 848 AHEE A9 A5 F9 vAEY 457 E26 9t ZieEESEAY 9
o] AFZ A A Mfre F948 FURE At AF dd € AEHEI A LA

7] WEol fine frationo] 2 Ao AZAch vARS FF Hol= UAY Fxe|
ge 4%e WA Aoz 44Ut 1y 19 s IASE A% dehlm dom &
A28 SR E A9 AR Rake A9l Hlate WARe B4o] JAHAALE

A & UM ASH &F =T HAEY AALA wlaste] gaste @4E Btk
3.

| dewater B washing O flotation

Fine fraction(%)

9. 2. ONP pulp®t MOW pulp?l viA&# 33
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Ash content(%
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IFE pulpingAl E49 EHE Yolr7] 3t g AE A5

dewater

B washing O flotation |

I

19, 3. ONP pulp®t MOW pulpd] 3% 3=

1

\

1

. pH8S5 }
Enzyme |

50 60 80 120 300
pulping time, sec

a9, 4. B3z & A5 W

-29 -

il
A

Y
rek



Folcy, 29 4o Mg o] ALE AHEEE o] BE FFojU EL ALLEY deste
AR ZHAHQA AL & £ Uk o 4L Zh oty HA{rt Bk wEA B
olsted HFEH e 2 Cellulased] o3 Afo] BEA A7 Afoee REAQ A

ol A
dz g FE JF7F Eolstsly] dE

79
S
o
ok
K
ni)
£

WRV, %

%Y. 5. ONP pulp$ MOW pulpd] BE4%

AFe AE HzE FAHSY] st Ag e wE& MK water retention
value(WRV)E ZAS9HH(Id 5). WRVE A vy uz) sglg 2489 8 &6

AEE Gee A0R 449 T4 RAL Gid EHE B8 Sn A 5a A
& ¥ 24 Hfol AAR A 5 FdE A FHAFL FUNZ F Y oF
59 A%4S FUAY & ATk £B FR §4F 2 4906 4H F2AT
949 AHE AT 54 2T LS SR EF F A4S UL + Aok
GEol 3 wol ¥ Melo R4S FUAD & o] $8E A HAZE v 2
2% 44 AAAY 4 Aok BUHY TAE ASHE Ao $EANE Az &

2 Ao AU
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A3 4 F8E 449 A=

Table 1. 7154 SEAY T7 2 42 54
A4 AE A = % H SRA FF
g2 - Fol 3y & E gF A
FAE8 AF - vAdR, 2AAAA @A ) B
Flotation - H]A A%, 4ZAYAAA (AAE &) C
ONP’
ER D
b ) A s E
Flotation F
C G
A48 A & H
Flotation 1
MOW™
g 5 ]
el b=t A e K
Flotation L
A &
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s T 7}
F2 g A 3 ke
Flotation t}
MIXED™
CR 2
LAY A 3 o}
Flotation u}

* ONP (Old News Paper) : A& ¥ %
xx MOW (Mixed Office Waste) : A4 ¥ 3|
xxx MIXED : A &(50%) + #HXAFFE-& ¥ X (50%)

Al 2 AolA EHlE ARE AHEE KS M 703091 &3t 943 R A F£2AE %A
AT 2AA GRS BEE HFa HEHE wol7] A &F 25 ALE 3o

st A sttt ol @ xA Wyl WL FRUYA F94E FHANIIZ FAY Eot
o o] o

MOW7} ONPRE T 7HA A7t &€& Aol A FAolmz S8A 99 FAHY A
€ 3 4o Fxe osg EFIAULS W LA EAHE HEINUT. ONPS}
MOW=Z%H wEoixl @527t 7Hxe 442 Azte E3P2I Fasta e A
AES zoldl ofste] FEd Aolrt A oled B wE BZ FE zelrt A
3 ZHAdE FFE vAA dd. §BAS ZALF 2] u@s mste] Mgl o
23 ARt de F FRY E
zkel A gE MOWel ONPE 30, 50, 70% &#ate] s2A& 24 s 2454 TAA
52 AHgStATH
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A44d 528§ dA B4 54

13 S588 949 259 0§34

A AR Mo tislHe Mdo® sheet’t 7HAlE bulkyd& YvERT Mg W
Hell & sheetd] ®lE&HE xAEE7] 918t sheetd] =& FAS L W& Atstd
YEFHATHE 2, 3).

ONP¢t MOW2] 42 & Hwsd MOWZF ONP HBth £& RS2 Yehgon AdAe
Z bulkyd> 22 Ao yelgth Az A7 Wi ©E W9 Xole mAio] A
7gol wet Hievt oi golx e BEE BHYu MOWOA olgfdt Fako] B 523t
At

sheet®] H| &4 Yxo gl ONP7F MOW BT} £ A2 et ONPAlA &

A5 AR AAY BASE H1&H9] WEE A9 oy &

€ AdAoR w2 944 YA 53] &4 AHEste] washing

A Alge vgAel Aoz A Jebdth MOWOA Y Hl &4 Hags dHud

EaAestA] @2 A5 ®ggo]l Huyp & Aoz JEWGow, a4HE IAE& F¢
< AYsA @& R vste wA JEE

o2l AR FaAYE ste Zo] vARe fold AAG HF A4 T E A
o g F7hel At Aol F/hs RoR M4k Zzhe] A nhe
sheet®] W42 L& washing® flotationd] 98] J=a YA} mAg Z24F 228 AAE
Fe BF motAE AFE HA oY, ONPY 2 ¢ washingdlA o 2 Aoz yetd A
< A4 wARe]l AdE AAHJY] WHEd A2 @ddAth. MOWZE ONPol vt
bulky=7} EA uehd AL AAAA L A& Fe] 2 ONPY Aee vlAEe drg:
dafre] FRrFol g7 WEY Aoz AZtEHW, o]d HFte HZH HR Y ALREO|

Fe MOWY ZA¢= 24 #AH F refinerdl] 23 beatingF H B o wAlgko] wWaotvl o
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J Aoz 4zw

=]
Rl X

¥ 2. Paper sheet®] 9%

ONP MOW
Water Enzyme Water Enzyme
dewater 0.42 0.43 0.53 0.52
washing 0.43 0.36 0.53 0.53
flotation 041 0.41 0.49 0.48
¥ 3. Paper sheet?] H]£3.
ONP MOW
Water Enzyme Water Enzyme
dewater 243 235 1.87 1.93
washing 2.34 2.78 1.90 1.89
flotation 243 246 2.04 2.07
£ EQsE F%o] S4% w )

MOWS$F ONPE E£#3ta 24 A& 4§ ONP
ARem, a4 Y NeE ERZT
Aoz YeElRtHE 4). Hold A& AL A28 flotation

Aol Bh AYHA @

8740 BolAE AL ¥ 4

Aol wlste] ulgAo] § Re
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Aeg P Az v &He] 7MF &L Aoz vehy Gid A4 AN =4 Ao AR

2 8% 4 UATh BF A=) o M) WshE v§Y&o] He ONP o 5o
e 9%e wE Aoz yegon ok ONP/F 7HAE A#% EX9 540 98¢ ¥

o Aoz AZET. £ ATFAAE FAHA @F AN AL

o 242 Agstnat AT

E 4 EFAE sheetd] vl &F.

water Enzyme

MOW:ONP dewater washing flotation dewater washing flotation

30:70 2.23 2.18 227 1.93 2.05 2.33
50:50 2.03 2.00 2.08 191 1.98 2.14
70:30 191 1.98 2.03 1.84 1.90 2.10

2 3. 55949 EF5x 53

A9 Az /15 Peisy]l A% A F9 SFubsh sheetd] FEE FAFoITh A

Miso] dRAM ANAHT e FEAY A A7 FHEY] PEd 7sdE F
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Zzte] wgoz FHE ARE AHEst FWKS M 7054 ZHHKS M 709402 F
58 AT FU9 A9t @9 9HY APANBED sheeto] FEol Arvhr
9o gl 718 Rt wae], AL 2o ¥ Bl sheetd FHE F
AENA QR ABEE FHom AP FoldA FEol Akt Aolsle] FHete
s Zolth.

o

A=
T
o2

J}N'

Z

 Odewater Mwashing [Ofiotation |

2

120

Water absorbency, g/m?

Water : Enzyme
ONP

F testl A E ulARY AA7 5T FRBAE 7HAe ez BEHJUY. ONPY
1 axAdd g FF+E7F Frlete 23S Holyd MOWAXAE widz &+
tadte Aor yehgon, uAaRe AAge] goiFd wEt FFETH S @S
et ATH Y 6). ONPE A 2ok @d/7 23 v &o] #ol o2 AAH w
FA8A F54E7 Eold Ao AZHT, o AXS ALAYE A & A=
oA &z Fol A dFe vAEe] AAHEAM 2 FrHEe] B} AxHHE B
S A9E 259 AF HgdMe F4xd Aozt 29 YA ol Eid A% A
o] e L Ae R E3dad #gad o3 ez Azt MOWdM = \liwA 7|

>

o
Hir

=
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Al R fine fraction®] FrFol Ao s Fe& AFo]Ht ONPol Hlste] F

w9 F7be Rgod AMMoR F4EE &4 AW ONPY 470 %A ehd

o}l F testol ¥ FE HE Ao Mg Fol T GHRY HAFF 04
9

120

o]
o

Water absorbency, g/nf

EN
)

at

Water | Enzyme

1% 7. Cobbs testoll 2|3 FFE(EF pulp)
7}, 2 : dewater, Y}, w} : washing, ©, B} : flotation
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gagd s FEHE g2 Agd £4F APy, ALY AAR] IS &
29 Aojxst e Aoz Uehgon, MOWsE ONPY Hlale] E& Holde Uehiaic
(2% ). old® BIHE AN WA APF BAE AAE AT YD vjR
ol we AR 2AW Mg 5L NF A 5 5 Pol A=r} ¥ Aoz 4
ghdoh sAT olel@ £F Mol ARE Fol7t AXE £E FRA=SE Aot Yok w

DA 2 S8 UA7} RFolobd 4ATE $RY B FHUR e SR Holgold

7 pm e e e RN

Water absorbency, mm
D

19 8 Klemm's methodol] 93 &= F3A

T 2A d9e A 522" FAL Wk 54 AFHA ¥ E B9 HEd =
£ Hol4dE& Yehhes, ONPY H3teq MOWZE Zuli oz £ Hojgds 7IRE=R o
e Aolge & AT MOWY oo BE e Be A2 AZ4AHIH 9).

o
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AGNA FFE D F29 Ao)E 54 AlA AA AP o] A2F AHEHE

Aol FHA 7l54E Folsta SRA A Ao E4E FHEANE + e Bl
5 H

Polet MztETH F testd] AS$E ONPAA S 7o) Afe Ad Auo] & 4% Wi
93 Aol 4L W Ao Azum, FUHeld R Ho] AEE 1 Aol o
& VIR &I MRl A AR FFS o Folg R Fx F I3 F27} o

ge 9gg na Aoz 44ad

Water absorbency, m

2% 9. Klemm's methodell 23t &4 % ZFH(EF pulp)

7}, 2 : dewater, Y, v} : washing, T}, ¥} : flotation

3 &. Sheetd] =3 H A

A A= KS M 7012 & A9 &9 dAHE dAsn T =
KS M 7014 3 7017 9| J1FFx= REFEE S} AFFEE 5 AHA 9
Hl g 8ol &7] st QAF R FFE nAHFE I

AFE 4N PPz wA

o

=
=
il
ia
ol
b1
il
T
o
=
32
oo
u
Ack
td
ojy
o
r o
ol
o
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702700 3t dFste] ddF o YehlH.

1. 9373 5= 2 443 %

AF7ZEe BIEAE A¥AAE 29 10~139 YeERA ONPY MOW 42 E3A| 8
ANZF = FAdZE ZFNA AL E Aeo g aHe 35 F=4 42
As @4 detdded ol EaXgd 2o AR Add AA GEd R
.4z A Al 9ol dewater®] A& WA o] ArEA Bol FEIL wE
Holi flotation? ZA$E #Hohgd vAEe AAZ AsY washing HYPRY Z=
e AF%S 2t o FEH AL 49 Fd AFETAE BZFAA FAE
AL Bl E£3 ONPY MOWE E%3td xX3 Ag9 ALE &4 Agg A%
EAaAYEA G Ao vstd AFFEe REA=F A dEged oy dd2
B ZAAA ARy T2 AALH BAV de A2 AZEn A EE ONPl H|
st MOW7E A Yetwgoy 347459 e 19 dssAy Ft & Z3Fs e
WA

Nt o2 o 1o
Ol
O ;E FliE ox
2 —Yl o
N 2
1
o
HU

£

2L

] =] dewater» ﬂll yvashing O ﬂot_avlticf)ﬁr]?

|

;;;;;;;;

Breaking fength, km

2% 10. ONPS} MOW S| €973
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Burst index, kg/cm?

3.50

3.00

2.50

2.00

Breaking length, kr

29 11. ONPSF MOW Y Hlgtd &




o] #l WEQ AR wddn o Hlge FUHor vl FFo] ¥u

g oOF g7 MOWS F5&= a2xgd A ZFxel 747F ONPY vlgte] @& Fg
& et 28 EF 2AF A5 A5dE A7 A5 A 2o vAES &
AAE AgAY Bn @ Fx23 548 vEd
. At AlgHe] AEE SEX ARA FEIAHL A4H7] g dxAY 44
9 Ale Edod Aoz Azdn

W
o
)
o
)
)
fo
0,
”orli
£
pop
B
.?Ll.':
RO
il
38

EFzAe A AFZEE ONPY MOWY] S X9 g vehlin 22X &) st
washing 2] sheetd] AZZE7F 7HE A dvEwEd 7B @ AL 4 £ AR
& dewater3t sheet& TE Zoj%2w, ojHd A= ZFEH HAL FEE dARA
3] 7lssly, 8oz g2 ONPY MOWE &§sld 2% & F ¢ d
A F AR A4S Bt REJA 9 F Aol T &Y AsEAE VT £

2 A4ddg. Rr1H 08 virgin pulpE AHEEHE Ao Hlde AMNE AFET 5
Adol 7tA BAE Aad Ego] Helzt A4erh

o ofw

% (=}

32
I

Burst index, kg/crh

1% 13 A RS ¥ 3HE = (ONP-MOW=50:50)
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2. #9443 x

1.20 Edewater Bl washing [Jflotation

1.00

0.80

0.60

0.40

Breaking length, knr

0.20

0.00

Water ' Enzyme
MOW

sedEY 238 139 14, 169 YeElih dA oz vy R FEE uhvl g
ste Aox AxF=st #4118 A4S et ONPF MOWE Hl 2ol A= ONPd| H|
S A2 veigt vugAet £4 M E AAS A5 ZFET

w2 o2 yetht EF 2AdAE FA AFS Holil ONPE dewaterdt Al&9| 7
=7F HolstA A JeEhsth ols ONPFOl fHo e 492 dAY 2547 w42
agln EE AR Fof] FEI}E B 49 lignine] M@ #HAH Fo AAHR EIa A&
Fol gfrsol A7) dEele Aztdrh nARE AAFL2ZA FRAE Fold AL 1
Aol AAHAA At 43 Ao g4 YAAY T2 woh BobRL, §8 A
A A &3 A4S T e WARY o] Rol FEI Hold Ros YnHET)

2

B oFd FEE A 2 g ¥F FrES U9 GHE BAE AAE Qom
A7 S Qo NRE HolA 9 Fhsel 244 $A F F4E Aol Wy 3]
o 535U AolAESGE FadgL Az

a1
chael 9Re B 4 92 Aoz 474

_Q
ol
¢,
2
rlo
>
)
2
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o
o
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Table 5. FA %A £ - 3184 54

_ Chemical structure Common Imidacloprid
name .
IUPAC : 1-(6~chloro~3-pyridylmethyl)-N-nit
name roimidazolidin-2-ylideneamine
: Solubility :In water at 20°C, 061 g/ ¢,
NO3 in dichloromethane 55,
! isopropanol 1.2,
N toluene 0.68,
Cl / \ CHo—N N/H n”hexane<0.l
= Stability : Stable to hydrolysis at pH 5-11
Uses : Control of sucking insects,
including ricehoppers, aphids,
thrips and whiteflies
Chemical structure Common : Tricyclazole
name :
IUPACI : 5-methyl-1,2,4-triazole[3,4-b]{1,3]b
name enzothiazole
Solubility * In water at 25°C, 16 g/ 2.
In acetone 10.4, methanol 25, (all
N in g/¢, 25°C)
Stability " Stable at 52°C (highest
\/N storage temperature tested)
CHs Relatively stable to u.v. light
Uses " Control of rice blase (pyricularia
oryzae) in transplanted and
direct-seeded rice can be
applied as a flat drench, trans-
plant root soak, or foliar applic~
ation ;
Chemical structure Common . Dithiopyr
name
IUPAC : 5,5 ~dimethyl 2-difluoromethyl—4
name -isobutyl-6-trifluoromethylpyridine=35
FsC N\ CHF 3 ~dicarbothicate
Solubility : In water at 25°C, 14 ng/ ¢
CH3S0C Z coscHs
8 Uses : Pre-emergence and early post-

CH2CH(CH 3)2

emergence control annual grass and
broad-leaved weeds in truf at 0.25 to
1.01b/a, and of annual

grasses in rice
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A8 A FEHAY JLAN AP 2 EF A= 9F =4

18 §EAY A2HA

ARANE B4 A% ABHT QE SEA} FATZ BEiA o] EF F ARaS

29 2% B9e FoluAds: BHoz ANSGT. Ay A&
g ARE SR 94802 228 A8 1222 ALaAT 4R A¥ Yol ALY &
BeAe] A% WE FAa] fistel darTe ARAA, BALAY 3P 258 AE

o

A 6 BEY T SEAY 3 430Y F)
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Aesddel 248 A 6o GEiATh 3R AR And ek e
U 790] ATEwA 2oz Baus] Adse] ARE sesen 49F ofHgel &
gE o A (E3T FellA 3, 49)e] Ae 129 FiAHE S RATh SE§ 4
Az 224 AF F AY AA 159 Fole YA Doz st 7t &7
FatA o, AEEAG BAEAE YRARI v e Aoz vEyten 53 HAS
el e Ao Zah oA ¥e Ag FIE £ AN ALE sRUAY B A
AHor ol §4F AT Ao AestA & AL v W A AHAF Aol B
o Bago] ke Aoz wudd

ff

olgel A Fr dNeor JE NF F EY T ARAESL M w2 A
MOWS &4 A23ty “il e Aol 7HF 2 AR vEbT g Aeld
ostel FHlE AlgE the Algol vstel nl AR FFo] Fu Fo] Fo W P W34

3

& 7 e dade el @] gEd EG F S st A EAHUG

o 47
doh HEFR Y AESAY BEAd BAgAe] ¢ AGAHoE 2AF Fold
Miste] BalEst R Aol FaAsglon, BgAel A9E X FH% embossing M

A% Frel A3t 3 EG vidEde] HEFAA Fod st 44 EHHE A& vE
Wl ol S AHAM AFT v Zol 4AE 23 7FEolA embossing A @
25 FAe] HIA B ofy 4A 9 EAEE MHE Aoz Addn
2% E¥d vA= 9%
1. 2854

ol Fwe AXNE 8t wko] FA © VA SEAE AR, EF &3 T
A kel 8% AEE 2ASE | Uth

2. 494 =

1) FA kA
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71248 SuAd $IAA7Z 5% AFA imidacloprid (YA, purity 98.5%), At A
tricyclazole (A, purity 945%), 282 A %A dithiopyr (2 Al, purity 96.0%)24 ()7
rogng Ropwol A&ttt UAlE methanoldl £8A1A stock solutiond A3k
W5 (-20C)0) BHstEA et ¥ 845 o working solution® 2 ARttt 7]
A SuA A A £ - 35H 54L& E 59 o

B A7 A8E EQ ARE A%U%tE SR A% £ TG EFS A3
s FAT T 20 mm AE FHAA FA EFo2 Agstarh £%e g - sety
Qe ® 79 2

Jm

%7 E¥9 £ - 8% 54

Particle size dist.(%%)

pH oM CEC
Texture "
Clay Siit Sand (1:5) (%) (me/100g)
(%) (%) (%)
SiCL’ 16.0 56.9 27.1 6.0 2.1 5.7
* SICL : Silty clay loam *+ Soil : H20
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3. 4399y
D 714 SEA 39 s B¢ T $543%

EF 20 g Mg ¥3 1 9o 29 397 o] Foo] FAE 71 FRA (30 x
30 cm)E ¢, A B 50 g€ FUMAZ F EFE4EFY 100% (032 ml/g)E FES
HAotstod, 129 < B@stEs ExER 7153 SRAE E¢AA Eesd dxAd ¢

[o]

%, FRA dob At T FFFE GC & HPLCE #A A

0.2 em — E ¥ 6G0g

A FHA

l.i cm — E %(@0g
4.7 cm

a9 39 7154 S$EAY EY 42 48 2y

2) A A B¢

ook

2

>

3

N4 SRAZRE £21 oo B 3 TS Lokns] fAsa 4 FAd F
ZAAEE OECD guideline®] FZ A g Fsted ZASATE Imidacloprid, tricyclazole®] 73
$- 25.0 mg/ ¢, dithiopyr® 2% 05 mg/¢ 9 ¢FAl7F €38 00IM CaCl2§ & FANES
7 1:109] v &2 8, water batholA 90 rpmo 2 24417 E¢F AAIZ F 8000 rpmoll

A 108 dAEY st FRFE FAY Fo vFE AFAL ML wESY Aol
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4. 7% 2 4

A2 A imidacloprid, 2 Al tricyclazoled ¥AE 7154 SEA S ZHFEA4 L methanol
. water (82 v/V)E 23 £u2 39 W& FZ39 045m nylon filter2 % F o3}
o 20 W FYstel HPLCZ A% 2438tgtth old HPLCY 4 =H& & 83 #h

[‘0

8. 2t imidacloprid 2 A A tricyclazole®] HPLC #4 %7

2

Model Shimazu LC-10

UV 270 nm (Imidacloprid)

Detector
254 nm (Tricyclazole)
40 mm x 15 cm reversed phase column
Column
(Inertsil phenyl-3, 5 im, metachem)
Flow rate 1.0 m 4 /min

MeOH : H:O 63:37 (Imidacloprid)

Mobile phase
70:30 (Tricyclazole)

-]

i A8 B geetone © water (82 vV)E F

USL'

4 &7

o

e

7]

olr

Al =4 dithiopyr®

zgulz 3l WY 2E F oAFeta, GHfAE FAA T &7 hexane2 ® &7 - FES

=~

9t} HexaneZ< anhydrous sodium sulfateZol E3}AA @3 ohg 40T T804
7 ¥Z83 Ny gas® A1 F acetone 50 m2 2 A £3|AA GCE EHsH. o

i=

g GC BHzAL E 9% 2t
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X 9. Ax4 dithiopyr®] GC #4 %7

Varian-STAR 3400CX (USA)

Model "
“Ni~-ECD(Electron Capture Detector)
250 °C
Injector 300 °C
Temp. Detector Initial temp ~ 190 °C, hold time - 2 min
Column  Rate( °C/min ) - 6
Final temp - 250 °C, hold time - 3 min
Rtx-5[5% diphenyl - 95% dimethy! polysiloxane]
Column
30 m, 0.25 mm id, 0.25 um df
Injection volume 10
5 4843

Imidacloprid®] §&4% Z3e & 107 2o ONPAY 3 E2A42 & o4 & 7isA
23 A B 2 Colld 1Y & #3 8 ke £&28L 747 76.2%, 752% 1H 3
85.4%% YEtwi, E424E ¢ DY Fe 47 863%9 86.7%E Ueh} g4AE A
e N4 SEANM £EF FUT £ MOWSE aaAe g 34 #2 G H 29

19 1Y F 8288 7H7 96.0%, 959% 23 97.3% % vElgen gAxEE § J9
L2 Zb2z 97.2%9 975%% Vel SaAe 5o BAfe] vled ¢4 Jverddth
Agpdor 19 oo FAE ofAle] 75%01 4ol £EHU LT, ONPALC] MOWAI LR
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E 10. 7154 $5AZHH imidacloprid®l EF £ &

SEA #AHFEE(mg/ ) £ & B(%)

& u A £ 5 A
R $4F 3=
° (mg/ ¢)

19 3¢ 6¥ 129 19 3d  6d 124

A 631.8 1620 B8l4 533 19.6 76.2 88.1 92.2 97.1

B 471.6 1171 546 25.5 2.2 75.2 88.4 94,6 995

C 656.1 96.1 1027 420 155 85.4 84.4 936 976

D 658.5 90.4 65.6 31.7 8.0 86.3 90.0 95.2 98.8

F 655.4 87.2 418 53.2 28.4 86.7 93.6 919 95.7

G 576.4 23.1 20.5 7.0 25 96.0 96.4 98.8 99.6

H 661.6 27.0 126 11.1 6.8 95.9 98.1 98.3 99.0

I 564.1 15.2 14.3 14.1 138 973 975 975 976

J 580.2 16.2 15.6 14.7 139 97.2 973 975 976

L 583.8 147 15.0 14.3 136 975 974 975 97.7

)
* £2F (%) = X 100 (%)
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E 1L 714 &
2w A H84 AHFFZ(mg/?) £ F B(%)
F B A 2%
Mg/ 0 4o 39 sy 129 19 39 62 129
A 6340 1004 615 312 214 842 903 9Bl 96
B 5471 525 328 306 00 904 940 944 1000
C 6944 754 570 492 224 891 918 929 9638
D 566 734 37 261 127 815 986 %5 918
F M6 541 244 22 189 W7 96T 90 915
G 7054 252 00 00 00 94 1000 1000 1000
H 4392 284 00 00 00 935 1000 1000 1000
I 4716 436 155 00 00 908 967 1000 1000
J 4973 410 261 143 00 Ol 947 971 1000
L 5849 304 172 126 00 948 971 978 1000
c83% g - |So SR EE MO
S84 27 % (mg/¥)
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2ux $uA ZAHFE=(mg/l) £ = H(%)
2755
mg/) 1o 39 ga 129 19 34 62 129
290.7 33.3 189 20.3 6.8 885 935 93.0 97.7
276.2 11.2 19.8 95 82 96.0 92.8 96.6 97.0
250.0 6.0 54 105 39 976 978 95.8 98.4
666.9 284 3.7 36.4 27.2 95.7 94.2 94.6 95.9
447 1 316 15.0 0.1 0.0 929 96.6 100.0 100.0
171.3 0.8 0.0 3.1 0.0 99.5 100.0 98.2 100.0
206.0 0.0 1.7 1.3 0.0 100.0 99.2 99.4 100.0
220.4 0.0 0.0 0.0 0.0 100.0 100.0 100.0 100.0
431.8 8.1 11.1 6.8 56 98.1 974 98.4 98.7
199.4 44 14 0.0 0.0 978 99.3 100.0 100.0
i $£5A4 A5 5% (mg/
=8 (%) = X 100 (%)
$uA 27) ¥% (mg/?)
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i

e §E80] ¥t 53 AaAdE A &2 7l §2A AS BA ddde=
w2 &

L
L

Tricyclazole® £#&43% A3 E 11% 2tk ONPAY % 242X & 87 @& 7154
£8A A, B 283 Col gdd o9 19 F £&8o] Zh7; 84.2%, 904% 183 89.1%
2 Uegm, Z2H2E & DY Fx 27 §75%9h 027%= Ve AN 8 A
#glo) Hl&d £28S HYh T3 MOWAY F &2X428 84X 9 G H 282 I
9l 19% 8FE2 964%, 935% 8l 908%=2 JEebytzm, E2AHEE 3 I L& 47
91.8%%t 948%= Uteluith AwbA oz 19 olule] A okAle] 842%014 $EHALH,
g2AEe F%d w2 ONPSH MOWA LS §&82 vualoy AUzte] 455
ONPAlA Audez @& A¢e nych 53 $BA AdA I FFo] Faista vehyd
oh.

Dithiopyrel £&4% A3+ % 129 2o 7154 S8 A2 540 2 93¢ ¥
B HWHon fFEo] U ONPAY ¥ E44#EE X &2 7154 54 A B
s Coff $HE e 19F £&5E0) 885%, 96.0% 181 97.6%=2 eI, E4H
2E § Do Fe 247 $B.7%9% R29%Z Hxd £E2&¢ el =8 MOWA Y F
EAHYE A & G H 281 19 58S BF HBo%older ey, §442 8
& Jo} L& Z+7} 98.1%9} 97.8%= ‘iElwtth dAwrH oz 19 olule] IR A9 90%o]
Fol 2= er ONPAYL S MOWA 7S] Aol mv]atgich

7154 SEAY A %o EY B4 FoR £2 HAL 4 F5EES golr7]

A8, pH 70 Az INEGHY FALEL £I¢ 2

o
12
%
2
rO
)l
o2
]

imidacloprid (non-ionic polar compound), tricyclazole (ionic basic compound) 183
dithiopyr (hydrophobic compound)¥= 7] s%< Z+Z 10%, 55% 18]3 38%7} F23%
}.

ol el AxE Fgs] ¥ u imidacloprid®} tricyclazole® 7154 SEA F 4248 E
A @S ONPAIo] MOWART} 7154 SEA $HE wFo &&80] vluy @
A vebg o, dithiopyrs ONPAR T MOWA 97ke] zpel7b 7ol =] gkgich £3 AH
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Aoz A 19% §55-& dithiopyr > tricyclazole > imidacloprid £2 2 vhebytt},

QuHoz AgHT g gao o AFF) FF0) EFH Atk oHF F
£e 53 28 A4S 30 YoAE Y FRH] £9E AAE o g Aol
49 e @ 2902 FgRgou AAE FRAMANA $AAH 2 AN 2

&
o

)

{

i

fru

r)l

gxo] 2350 A% HErt %28 + e Ao A=dHY ANE I
SRS YA ARE A4 AT wyd datd YHHOZ FLHEEZ FITE0] EAA

LSNE S HE

otg 12~13 % 17~25%

g rA 3~5% 11~18%

A n) & 13~18%

BEH ~85% 45~55%
BHEA - #

A48 432 F A M FHA Bol A8 e dae ¥ a2 O, FEA
2 BEAZ 745 e Aol ditHoin ¢due Age 27 AeH 28
ﬂ F7IAE7E FE o)FA ReH, FFAE AFE THAE A Fo] Aold HFAS
RelatAg Fo] WRE I3 AL ojFAA FFAVE 9V 99T o £ s §
AR AEY 7EoR T4 HUY. aen BEAL AP ARAAT] Ao A
48 Aoz AH4HAAMAA, FEALEA, AxHR2A % d4FFEzA Tor 74
Holdth AE AHA F=2 ALHAE BHAHY B¢ FERIT ME 22 HEE AA

o2,

=

)

=
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o}
o

Ton

ps}

Ahg-3he]
7 WHO/FAOY

dA 8 % 1 3}

2
=)
=
RN

=
b

71

5]

[o:]
o

& yvEtl UeHE 13).
L

o}

HEhlI T EY T 2497

% % 125 mg/kge] 7]1FE 0 E

o3}
AR

7w o]

re

A
pn

e
[«

L
o]

T
=4

14, 159

an

ICP(Inductively Coupled Plasma-mass Spectrometer)
EE

MR F9 Cd, Cr, Cu, Hg 2 Pd &% ¥

187 43 S8

&

o}
;OO

.mo

E AL 254 ppmOoE R B m A&

2 AZANE 16). 283 AFFTY 8FS AF kg? 0.1~50 mgol i, A

&FE A

2 0.43 ppmo}™,

ol
K

ol
oo
lese)
sl

ok

=

[e3}
=

Aoz Azdn

)

=)

lkg@ 0.05~05/
18] 2

=
-3

# &

Xy
B

il
ok

!

22!

N

gu

=
Mo

)

rul

shy
of

.

ral
A
wﬂMO

jilln

!
-

ol

;oﬁ

7tes 5 3 8

E9 F 125 mg/kg

o

O S3HE

l
S

2]

2= 15 mg/kg

e

E

;o.b

oy

K

4

CICLER

B

olm] ARelA 1 3
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AR FF&e Hafol e o] FHoer FIF3] w2 Aoy FHA A=
0.0013~0.0036 ppme] AEH FEEH2ZHEHY APAHL fle Aoz AZdd A&
ANg AR 7] "ol A4 JZAA FrAse del A HE =2 FREE Held #

ppm BEE 7]F29 1/1,000 o8t w9 @2 FAE e

¥ 15, WHO/FAOQ &7 ¥ F 51838 A3 s&%

v& AE FY 38 FHmgke, HF) A# 34 FH(mgkg, HF)
] & 1.0 2/4
el 0.1-50 0.05-0.5/%
A 150-250 20/Y
oA 5.0 0.3-1.0/¢

A 1.5-50 0.8/¢

Ft=H e 0.0067-0.0083/=~

Gl 01-2.0 0.05/F

. o4 F 2 0.005/F
e =2 0.0033/7F

F&& 7149 1/1,000 ©
. ARl ZAE o] &5t
o

oldel 49 AselA AAE o8 FE Ao FHE F
Sz A4 =2 Fo Fazel 9F AAe A Aoz ARY
AYSFAe 97t AGSHA AR Bl el Ao
dRed ole Gaol st 4 g welgel mobd AT, AA YAl AAEH B
A7t Yo ARk olHE Anke A9 WAE Frhg ANGE Aow wxd A9

r°“
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237t dAHE Aoy, AR Fo vAR AAEE 524E AAHe 4329 FF =
& 7] dEol VA AAsAE 2HE AV de Aoz Ad4dn

E 16 594 T F3% daF

sample Cd{ppm) Cr(ppm) Cul(ppm) Hg(ppm) Pd(ppm)
o  aluntreat) 0.0035 0.1089 1.9810 0.1989 1.3210
N
P d(treat) 0.0036 0.1107 2.5360 0.0094 0.8630
M gluntreat) 0.0013 0.0824 0.4904 0.0345 4.2920
0
W j(treat) 0.0028 0.3460 0.4297 0.0567 3.2090
M  “Huntreat) 00033  0.1330 1.7080 0.0578 2.2740
I
X treat) 0.0034 0.1131 15170 0.0647 1.3340
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A9 A dAFALE 9% T Field Test

138 @338s A dAv Ad

1. 5F T 4 +33dd g %o} A

quldgel A gAM, Ao FAE FHAA JFFE W A E VIELR TAE

2 Wolsbye Adel A¥stn 1 g v

o
&=
!
2

o o

=2
-z
Jm
_‘L
2
lo
=
rr
59
£
R
f s
BN
bl
X
o
i
2
2
rir
=
e
o
£
ol
_>'~l_‘
g
Ho
2!
2
o
o
1)
2
—n
=

solg AP HYe AS FAE woisl HAW woly Yol FEAE FHsA Rdhm
.

27 ofefol A Wolslo] Alzte] Fmee) met mASAY Rt A4S Btk A

AR g FeA Fahe ARE Bl AT B A4 AN E FuA Ao
3

2. 4348 S A% E¥ T dul Ad

sl Aol AgE QAT E 29 304 Uehd AAE Agse AL B
NEAS BASA R S ALFAT. APol AT AAAL WY AR AHES
Agagon be §4 ARAL gorgel Ast B4 nel o Aol A %
o oulARe AedA AAstdon zzte] FA4E Axd 04 FAAA APt

Agel AEE FAE 7, uF % B0 RS AT

Age WA udAd FA4E AT FA Ao EFE A F A #2A 9

A2 gol B 2 9ol A AEE Yol ANSAT. HE ¥/ F E RsE QA
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= 1 hy2 & v =
of FAel wole] Wa g +¥-g TFsm FAMoZ FAe wolaHE BAFAY

AR 7 FA e 23

A7 8 FA Y 3%
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A7 9. 3}F 39 F

A 10 HE 79 %
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F FAE SuA A 72 F 94F 39 F TAY Loyt AF¥HE
2% £ dRed, 74 FoA A T et YL BS 45 cm7HA A

#2g + AA FAY FR WE LolA sl FHE Aol7t AT

i
)

AR 1llE SEAE F08 49 #gE ved Aotk 849 FH/ @& T4
g wopgo] AolE HAT UwrHoz AuiHET e FAY Lol 0%E VELE
o

st glom B AFME oeld FFA Bk Wohg e uehily, Pe) £3Ee
FEAY FH wet B Aol Uetliich Fabe] dolgo] w2 AFxE oy By

Fagol @& A AR H w 5F o] FAH AAY FME dE B4T
etz A ol @ A5 @7 dodMe Rerl EFY AR o SE¢5H7] Wi
uhgrolnt mle] I E W) H& Bu oy APL AFRAME Fdd a9 HAsje o

AR 1L SE 9AE =378 Expo] Mg

oldel Asz wol FAY WolgE Fasht b FA AL SEAPANA Lopd F
Aol g SrhgoldE AL Atk AN AFE 24 A3l @ B FAEL =
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e
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of

e dd

Ol

| Tasitta 4z4dd.

3, wolg e £34&

ool A &UF HF UHE EUE E 29 394 FulE §8YA 747 5 uid FAE
VAR E FFete] FA9 wolgd wold FAA 4% By FAEE FHFAHAA
2). wop & B £3E2 FAY Ko AU FFE vAA Hed U &7 F
2de dzxo A AFYE ¢4 H8 F dA=e BY7t d8F 2D daHEN T4

rlo

RA

oj A #ele] Iy Zd= Qdste AL FEE LUV YEAE D] 2T
At

il
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ARRL 12, dobg AR Als (S, SiEF, sha)

g 403 4lol e FAe fob gl gigk e FAEE dotry] fAste] FAE st
A B2 AEE AMES] 43 AFHE UEhdh ONPol lolM & &A@ shA] &5t
ehaeste] Eule Algel AS didsd e Ry FHEE dEhllen, MOWA = o9
2 &% Agstel g5 Aue] ¥y FHge] ¥ AR UeEt FAHLE Hol
ONP Hthe MOWS ¥ Fihgo] & Aoz wWoxn, @Egzos ONPIME A
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ONP MOW
water enzyme water enzyme
b w ¥ D W ¥ D W F D W F
sprouting (%) 100 75 100 70 iOO 100 80 80 80 100 75 50
root-through{%) 5 80 9 43 65 7 4 63 81 10 71 100
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18. A g9 79 Holasd By £3&

kinds sprouting(%6) root-through(%)
copy paper 40 5
news paper 15 0
tissue paper 1 90 90
tissue paper 2 100 100
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