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ABSTRACT

To make a basepaper for multipurposed seed paper, old news print (ONP) and mixed
office waste paper (MOW), modified and unmodified with a commercial cellulase, were
investigated. Each handsheet was applied with different chemicals such as insecticides,
germicides and herbicides. The interactions behaviors of chemicals used with base papers
were evaluated by means of the contents of chemicals impregnation and dissolving
behaviors in water and soil. The ONP and MOW treated with the cellulase had higher
impregnation and dissolving capacities in both water and soil than untreated ONP and
MOW. However, the modified ONP showed lower impregnation and dissolving capacities
compared to the modified MOW. The content of impregnation of chemicals would be
affected with the degree of microfibrils produced by the modification treatment.
Otherwise, dissolving capacities of chemicals depend on the affinity of the residual lignin
in the paper.
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Table 2. Chemical structure of functional chemicals
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structure cl 4 \ CHg—N/I\N/H \/N CH3S0C C0sCH
— CH3 CH2CH(CH 3)2
name Imidacloprid Tricyclazole Dithiopyr
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Table 4. GC analysis condition of Dithiopyr

Table 3. HPLC analysis condition of Imidaclo-
prid and Tricyclazole

Model Shimazu LC-10
Detect, UV 270 nm (Imidacloprid)
elector UV 254 nm (Tricyclazole)
40 mm x 15 cm reversed phase
Column column
(Inertsil phenyl-3, 5 tm, metachem)
Flow rate 1.0 mL/min
Mobile | MeOH : HO 63:37 (Imidacloprid)
phase | MeOH : HO 70:30 (Tricyclazole)

E9(5.0g)

E<(20g)

€ 4.7cm —P

Fig. 1. Soil extracted set.

Varian-STAR 3400CX (USA)

Model Ni-ECD(Electron Capture Detector)
Injector 250C
Detector 300C
Temp. Column Initial temp - 190°C, hold time - 2 min
Rate(*C/min ) - 6
Final temp - 250C, hold time - 3 min
Column Rtx-5 [5% diphenyl - 95% dimethyl polysiloxane]

30 m, 0.25 mm id, 0.25 /m df

Injection volume

1.0 uL
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Table 5. Properties of soil

. . o
extne Particle size dist.(%) pH OM CEC
. [
Clay (%) Silt(%) Sand(%) (155)+ (%6) | (me/100g)
SiCL* 16.0 56.9 271 6.0 2.1 5.7
*SIiCL : Silty clay loam #x Soil @ HaO
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Fig. 3. Content of tricyclazole paper sheet(mixed
stock).

A Y] Ffoll ME FRFY Aol HEZ F
3o 2helstod & B} ONPOJA|= Imidacloprid7t,
MOW¢j| A= TricyclazoleZ} 718 -2 &3
et tem kAl FH2IRke] Zlol= 6% nlntol
9jt} (Table 6).
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Table 6. Absorption of functional chemicals on

sheet
ONP MOW
min max min max
(ppm) (ppm) (ppm) (ppm)

Dithiopyr 557 862 498 676
Imidacloprid 580 927 516 660
Tricyclazole 564 885 510 691
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%82 A9 AIE Fig. 4, 58 60 Yehyiql
th. £38& A¥lA AFA YAl Tricyclazole
9] g&o] 7P W21 thF o2 AFA LA
Imidacloprid, A|ZA] €< Dithiopyr <22 1}
eptth Al zA Q) B¢ FAHLE A5 §&E
o oFA| 9] R &A|zto] Zo] Kot Ao g A
7t A28 HEE Aox whdnh o]of H]she]
ArAe At Al A BF & BEY 5 Holvt
Zoll ddte] B2 Aj7to] kA E HHEHF Hog #
o

Fig. 4o|A &§&°] 714 w2 AddA AU
Tricyclazole®| §-&&o] 10A]17F o]Fof oz
73S et o1& AA317] 5t kA9
% g AFoA 2087 A T kA9 14%
7t BoliHe Aeg yeht g% dae dAY
2ol o)t Aoz grrEct Imidacloprid®] 4=
Z A AollA 8Y At F 3% kA7 B3
3 o)|F FAA EEE AeE YEiger
"3 A Y QI Dithiopyrd] 749 12¢ Aat &
o% 2% wvte] Eeg 45 =Tt 7MY RAl
eyttt Tricyclazole®] A@ oA MOW F 7i3
Al & BAES A NETL 25 8E80] M
EoU ONPo A= g4 AP ANaS =5 &&
o] 71 =4 veht MOWeL ONP9) A2 12
S T 4+ Ao ol AF2 A7 F
9] Z+E lignindt A =] ekA|eke] 23Hdef 7]kt
o gdEe
Fig. 5ol A= /WA g & B4R A Al59
FE&E&0] 7HF 2A Yetg=d ol ONPY
2 £E8° dFS e Aoz AZH

5 4y

100

80
., 7
= /19 A
s o B | o b
g /i ——v——- C
2 ] I g o
3 5 s — E
§ 1 é" ——0-— F
Q o
i
Ij;
20 ¥
.
0+ . . i .
0 5 10 15 20 25
Time, hr

Fig. 4. Extraction in water of Tricyclazole
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Fig. 5. Extraction in water of Tricyclazole
(ONP:MOW=50:50).
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Fig. 6. Extraction in water of Dithiopyr (ONP).
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Table 7. Extraction ratio in soil of Imidacleprid, Tricyclazole and Dithiopyr
imidacloprid(%) tricyclazole(%) dithiopyr(%)
1day 3day 6day 12day| 1day 3day 6day 12day| 1day 3day 6day 12day
A 762 881 922 971 | 842 903 91 966 | 85 935 930 977
B 72 834 946 995 | 904 940 944 1000 960 928 966 970
C 84 844 936 976 | 8.1 918 929 968 | 976 978 958 984
D 863 900 952 988 | 85 936 955 978 | 9HB7 942 946 959
E 865 914 929 961 | 906 950 959 971 | 939 951 965 986
F 8.7 936 919 9%7 | 927 97 970 975 | 929 966 100.0 100.0
G %0 964 988 996 | 964 1000 1000 1000 | 995 1000 982 100.0
H 99 981 983 990 | 935 1000 100.0 100.0 | 1000 992 994 100.0
I 973 975 975 976 | 908 967 1000 100.0| 1000 1000 1000 100.0
J 972 973 975 976 | 918 947 971 1000 | 981 974 984 987
K 971 974 975 976 | 929 98 970 1000 979 984 989 993
L 975 974 975 977 | 948 971 978 1000 | 978 993 1000 1000
8978 9333 9563 97.83 | 91.22 9547 9689 9882 | 91.22 9547 9689 9882
Tricyclazole > Imidacloprid 22 et} 4. kA9 £= L& Imidacloprid >
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