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SUMMARY

. Title

A Study on the Utilization and Industrialization of Charcoal and Wood- tar
Processed with Small- Sized or Inferior Wood in Adgriculture, Fishery, and
Livestock.

. Objectives and Importance

1. Objectives.

T he objective of the study is to contribute to the enhancement of the forest
resources and the development of environment-friendly agriculture, fishery,
and livestock through searching for the utilization and industrialization of
charcoal and wood tar which are most usefully utilized with wood wastes.

2. Importance

Since the human began to use fire, charcoal has been used and manufactured
in diverse and conventional methods in many countries. In the present
developed countries produce it with automatic processing lines.

Korea still uses a conventional method to produce charcoal and the charcoal
production has been reduced because a charcoal production job is classified as
3- Ds since 1980s, while the demand has been increased. As its new uses are
developed, the consumption is expected to increase related to the expansion of
environment friendly agriculture practice.

Therefore, this study is very crucial for creating value added from
small- sized inferior woods, and sawdusts, and meeting the expected demand of
charcoal and wood tar through their industrialization with the development of
carbonization technology suitable to our forest type.



. Contents and Limits

This project has been carried for three years divided into the general use
of charcoal and wood tar, the utilization of charcoal and wood tar, the

industrialization of charcoal and wood tar. The contents and limits of the study
are as follows.

1

For the general use of charcoal and wood tar, the data which are the use
status, using amount, price, marketing, and efficacy of charcoal and wood
tar in agriculture and stock raising were collected through questionnaires
and analysed

For the utilization of charcoal and wood tar, Farmland Act, Fertilizer
Management Act, Agro- Chemicals Management Law, and Sustainable
Agriculture Promotion Act were reviewed. The experimentation of their
efficiency according to the Fertilizer and Agro- Chemicals Management Law
was carried in the Horticulture Institute, Suwon, of the first year and in
the Agriculture Research and Extension Service, Gyungbuk, of the second
year. The experimentation was also carried on the spot with the help of
farmhouses.

3. For the third part, the data of manufacturing technology of charcoal and

wood tar were collected by the visit of the company in Japan and the
validity was analysed of establishing the automatic carbonating line.

. Results and Suggestions

1. Results

1)

2)

Charcoal and wood tar were used in general for soil improvement, growth
promotion, forage additive, and stink elimination, etc. The use of charcoal
and wood tar was told to bring such effects as the increase of harvest,
production  of  agricultural and livestock- processing products  of
higher- quality, and the reduction of cost, forage, and agro- chemicals.

The instances of damage and cost increase were occurred because users
didn't know how to use, or used inferior goods. The range of the price of
charcoal and wood tar was very wide, which is considered that the
marketing system is not consolidated.



3) The main drag to the industrialization of charcoal and wood tar is that the

4)

5)

6)

7)

marketing of charcoal and wood tar is not protected by the Law. In spite of
good soil improvers, selling charcoal and wood tar is against the Law, and
they are marketed as expedient. For example, wood tar is marketed as
micro composite fertilizer. This is functioned as the reason to keep their
demand from increasing.

In the experimentation of charcoal and wood tar which was carried on the
subject of melon for two years, it was verified that they work on improving
soil condition, promoting growth, and reducing agricultural medicine. In the
experimentation on the subject of hog and poultry, it was found that
charcoal strengthens the digestion ability and promotes the growth when
added to forage, and wood tar quickens the fermentation of cattle excretion
and removes the stink.

The number of medium- and large- scale manufacturers of charcoal and
wood tar in Korea is 16 of which nine produce them in automatic lines and
the rest produce in conventional charcoal Kkilns. The annual production
capacities of charcoal and wood tar is 6,520 tons and 6,401tons, repectively.
In the year of 1998, 1,343 tons of charcoal and 1,666 tons of wood tar were
produces. The inclusion of small-sized conventional manufacturers would
increase the total production by 10 percents.

The facility investment and expected production cost by scale were
estimated for the validity of the industrialization of charcoal and wood tar.
The results were that a small-sized standing carbonating facility has the
production capacity of 400 tons of charcoal and 300,000 litters of wood tar
every year and costs 580 million wons; medium-sized turning carbonating
facility has the capacity of 660 tons of charcoal and 375,000 litters of wood
tar and costs 1,030 million wons; large-sized turning carbonating facility
has the capacity of 1,320 tons of charcoal and 720,000 litters of wood tar
and costs 1,490 million wons.

The estimation of the production cost and the profit says that in case of
small- sized standing carbonating facility the production cost is 380 million
wons, the total sale is 800 million wons, other expenses(selling and
incidental costs) is 120 million wons and ordinary income is 290 million
wons; in case of medium-sized turning carbonating facility the production
cost is 510 million wons, the total sale is 1,260 million wons, other



expenses(selling and incidental costs) is 180 million wons and ordinary
income is 570 million wons; in case of large-sized turning carbonating
facility the production cost is 790 million wons, the total sale is 2,460
million wons, other expenses(selling and incidental costs) is 270 million
wons and ordinary income is 1,390 million wons. The results above show
that large-sized facilities are more profitable than small ones due to the
economies of scale, but there is a doubt about the profitability because the
profit was drawn under the proposition that products were sold out.
Considering the burden of selling products, therefore, small- sized facilities
could be desirable.

8) The present production of charcoal does not meet its domestic demand and
it is imported from China, while the wood tar is over produced. If the
marketing of charcoal and wood tar is protected by the law, the domestic
demand would be increased and additional facilities be needed.

2. Suggestions

The biggest problem in the practical use and industrialization of charcoal and
wood tar is that they can not be marketed under the present law. Although
charcoal improve soil condition, selling it as soil improver is against the law
and its demand does not increase. Due to the same reason, wood tar can not
be marketed as agro-chemicals or fertilizer under the present law, which
hinders the increase of its demand. For the search of the solution, Korea
Forest Products Carbide Association(KFPCA) registered charcoal and wood
tar as soil improver and agricultural medicine aid, respectively, and they are
expected to be certified officially as soon.
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300 +
: 1997, 2. 26
1 ( ), 600
14 20 .1
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24.3 4.26 5.8 125.5 6.92 8.58 1.09
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em) | (mm) |/ )|/ 9/ )
100kg 144.9 9.73 219.3 9516 144 17.2 101.7a
300kg 143.6 9.67 188.0 8274 13.7 17.2 | 85.1bc
500kg 137.7 9.09 172.7 7193 13.7 16.8 | 78.4cd
300kg+ 142.8 9.42 200.7 8393 15.7 17.3 91.4b
143.3 9.91 191.7 8801 14.3 16.8 91.6b
136.8 9.43 163.3 6993 14.3 15.8 73.8d
DMRT 0.05 NS NS NS NS NS NS
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pH EC T-N P205 Ex. cation(me/100g)
(1:5) (mS/cm) (ppm) (ppm) K Ca Mg
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5 : ( )
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pH EC T-N P205 Ex. cation(me/100g)
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300kg 7.27 0.11 63.9 653.6 1.02 1.45 0.97
500kg 7.05 0.17 94.2 651.3 1.87 1.80 1.36
300kg+ 7.26 0.12 53.6 648.3 1.45 1.17 0.87
7.29 0.21 124.5 680.1 1.67 2.02 1.67
6.62 0.19 68.6 642.6 1.59 1.96 1.67
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T-N P K Ca Mg
100kg 3.69 0.219 2.16 0.21 0.34
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4.06 0.224 2.32 0.18 0.37
3.90 0.194 2.01 0.17 0.36
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(cm) 1 10a
(° Bx) ()| (kg (9) (kg/10a)
100kg 110| 73 | 162 | 52 | 1.59 | 304.0a 2793 108
300kg 110| 74 | 163 | 5.0 | 1.50 | 296.7ab 2621 101
500kg 102 | 71 | 163 | 53 | 1.50 | 280.0bc 2620 101
300kg+ 102 | 7.1 | 157 | 56 | 159 | 274.3c 2778 108
112 96 | 157 | 49 | 152 | 310.7a 2672 103
106 | 73 | 152 | 5.0 | 147 | 295.0ab 2588 100
DMRT 0.05 NS | NS | NS NS | NS NS
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. +
(cm) (kg/10a)
12 12 13 12 22 2 6 180x 45 | N-P-K-
3
1
() () ()
3 12 15 45 180
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(9/15 )

815.2 5775 400.0 3,000kg/10a
326.1 5775 160.0 3,000kg/10a
163.0 - 80.0 -
NaOCl 1% Vaccum
3: , 0.5cm
25 , 20
) 28 20 ,
9 1 3 4
30
) 10
30
20
2 4 15 5
4 6
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5cm
10a (kg/10a)
10a (kg/10a)
: Brix
(9)
(cm)
(cm)
N, P, K 5
1.8M 1.8M 1.8M
“—> —> —>
A2 B3 C3
Al B4 Ci1
A3 B2 Cc2
A4 B1 C4

- 67 -

(cm)

(

8.33M
1.0M
8.33M
1.0M
8.33M
1.0M

8.33M

)



3-3-7

(cm) (mm) (7 ) | (ecm/ )
124.8 12.9 67.0 5,225 141.3 150.7
+ 145.1 13.9 92.7 6,777 146.7 166.3
136.9 13.9 83.0 4,332 133.7 147.0
129.0 15.2 89.0 6,286 156.0 176.0
3-3-8 50
pH o.M Pz05 Ex. cation(me/100g)
(1:3) (%) (ppm) K Ca Mg
7.1 2.4 748 0.47 9.2 21
+ 6.7 21 636 0.31 94 23
7.1 21 624 0.34 9.8 20
6.9 2.0 733 0.37 8.9 1.9
3-3-9 50
% / Dry weight
K Ca Mg Si02
424 | 1447 | 9.62 534 | 151 | 1.27 | 436 | 8.05
+ 3.77 | 11.70 | 9.19 6.19 | 149 | 136 | 511 | 6.67
4.00 490 | 9.39 6.05 | 151 | 1.14 | 8.08 | 441
6.62 8.16 | 9.44 552 | 190 | 1.32 | 5.06 | 8.60
3-3-10
% / Dry weight
K Ca Mg Sio2
464 ab | 3.72 | 023 |0.00 b | 0.38 | 0.95 |10.07 (1144 b
+ 357 c| 351|034 |005ab| 043 | 053|730 |863b
433 bc | 3.84 | 0.36 |0.01 ab | 0.58 | 0.52 |10.39 |12.58ab
538 a| 433|021 |017 a| 055 | 047 | 6.05 |1451 a

* DMRT 5%
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3-3-11

° Bx /
em) | m) |© ¥ () )| (kg/10a)
11.7 8.0 17.0 306.9 7.0 1,721.5 92
+ 11.9 79 17.1 315.7 94 2,119.8 113
125 79 16.7 309.0 8.7 1,906.6 102
11.4 7.6 17.0 287.4 9.1 1,871.2 100
+ b b
+
+
1 28.3g
N 13%
, ( )
: 1997, 11 1998. 8
1 : < kg/ 100

e/ >

- 69 -




(2 :

600

(3 :

: 1998. 2

(1) :
1kg

(2) :

500

500

: 1998. 2

500

10%

(
1998. 10.

100

1998. 9

- 70 -

1/2
)
< 1 10
(5 )>
500 1/2

1/2



e/

1

(2)
500
2
, EC
(
)
)

12,000 )

- 71 -

1/2

1kg/

300

100

pH



(
1996. 8
100kg
(
.2

1998. 7

1%

1%

160

2,400¢

1%

- 72 -

1,800

1%

30%

)

210

10%

(

)



1999. 5. 1

< 3-3- 12>
3-3-12
o 65%
85% o pH
Y
o 5 12% (%) (%)
o 1 2%
o 1005 | 06 |15 |20 |,
1040, 53| 50/ 35
12 1.7%
1006 |06 |30 |20 | .
1020, 25| 60/ 35/
1020 |25 |23 |20 | o
1040, 53| 55 35/
1020 |25 |45 |20 | o
1040 53| 90/ 35/
1005 | 00 |10 |20 | .
1020, 25| 60| 35
: (1999. 5. 1)
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<

3-3-13

3-3-13>

6.0

1.5%

. 1kg/ 100 10 /

. 1

. 600 1/2
. 10

. 1kg 100 3 50
. 500 1/2
. 1kg/ 500 10 /

. 500 1/2
. 200 3 5

1%
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, 0.05%, 0.05%,
0.1%, 0.1%, 0.0005%, 0.05% 2

(< 341> )

3-4-1
(%) (%)
2
1% 2. ( )
:0.05, :0.05 : 0.002, : 0.01
. 0.1, . 0.1, . 0.1, . 0.04
: 0.0005 : 0.04,
:0.05 0.01, : 0.00018
'97- 59 (1997. 7. 19)
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3-4-2

,CD.U. ,IBDU.
1 - 2 3 4 cD.U
1.8.D.U. , ,
1 .2,

(

),

(1997. 7. 19)
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1984 ¢ ’

1987

(< 343 )

3-4-3
, 100g
209
100g
Ca 20g
Mg
100g CEO
50mg
Vermicalite
Perlite
29 24
5ml
3%
Mg 35
10
1,700
1992, 11.
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1966 1996
6
1/6
90%
<
3-4-4>
3-4-4
‘92-'95 ‘96 ‘97 ‘08 ‘99- 2004
6,148 1,264 316 438 590 3,540
71,524 71,523 17,640 28,128 40,000 240,000
267,579 16,667 4,410 22,502 32,000 192,000
82,743 16,707 4,410 5,626 8,000 48,000
46,969 38,149 8,820 - - -
1980
1996
25% 50% , 1997

80%, 20%

78 -




20

1997

24

- 79 -

10%

10%



13 2

3-4-5>

496,366 415,601 1997

1995

1,427,787

- 80 -

1995

886,076

1994



3-4-5

1994 1995 1996 1997
% % % % % % % %
332,091 | 268,462 | 508,155 | 364,723 | 620,654 | 517,707 | 1,229,682 | 719,967
670 | 646 | 743 | 693 | 696 | 666 86.1 81.3
710 710 566 566 942 942 | 12999 | 486
0.1 0.1 0.1 0.1 0.1 0.1 0.9 0.0
2986 | 2,328 | 4531 | 4255 | 5435 | 4732 | 9231 | 7,939
0.6 0.6 0.7 0.8 0.6 0.6 0.6 0.9
33,369 | 33,288 | 42,633 | 41,559 | 34,755 | 34,630 | 38,297 | 38,071
6.7 8.0 6.2 7.9 3.9 45 2.7 4.3
84,400 | 78,364 | 85,785 | 79,714 | 98,488 | 89,664 | 77,385 | 68,824
170 | 189 | 125 | 151 | 110 | 115 5.4 78
40,946 | 30,682 | 36,738 | 30,235 | 127,941 | 125,273 | 59,487 | 50,270
8.2 7.4 5.4 5.7 143 | 161 4.2 5.7
1,864 | 1767 | 5429 | 5335 | 3985 | 3861 | 706 519
0.4 0.4 0.8 1.0 0.4 05 0.0 0.1
496,366 | 415,601 | 683,837 | 526,387 | 892,200 | 776,809 | 1,427,787 | 886,076
100.0 | 1000 | 100.0 | 100.0 | 100.0 | 1000 | 100.0 | 100.0
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1993

200M/T

< 346>

30,485M /T 28,706M /T

23,959M /T 23,045M /T

, 1992

- 82 -

1996



346

: MIT,
28,538 157,708 206 3,523 28,744 161,231
1992 27,909 149,096 108 2,500 28,017 151,596
30,485 217,704 256 4,425 30,741 222,129
1993 28,706 192,963 197 3,577 28,903 196,540
28,389 215,950 213 4,443 28,602 220,393
1994 27,576 211,048 253 5,458 27,829 216,506
25,695 199,464 201 6,007 25,896 205,471
1995 23971 180,829 204 5,824 24,175 186,653
23,959 174,070 251 7,028 24,210 181,098
199 23,045 172,294 255 7,269 23,300 179,563
24,827 191,722 315 7,812 25,142 199,534
1997 25,259 191,090 251 6,462 25,510 197,552
23,173 231,038 168 5,711 23,341 236,749
1998 23,286 237,675 168 6,743 23,454 244,418
(1999),
< 3-4-1>
3
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3-4-1
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< 3-4-2>

12
( 4)
L)
L)
L)
)
T )

3-4-2
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13

15

15

- 86 -

13



- 87 -



25

- 88 -

10

(1999.2)

16



1998

1,343
10%
(< 411> )-
4-1-1
1,343 1,665
143 59
120 250
() - 276
150 300
- 150
10 50 ,
60 40
() 120 170
20 20
200 300
400 80
120 120
(1999)

- 89 -




4-1- 1> 1998 1,665

(Activated carbon), (Wood charcoal)
1994 1990

90

- 90 -



4-1-2

: M/T, $1,000
(Wood charcoal)
(Activated carbon) (Agglomerated) (Other)
1990 5,835 12,569 - - - - 5,835 12,569
1991 8,130 16,729 - - - - 8,130 16,729
1992 7,436 13,670 - - - - 7,436 13,670
1993 9,776 15,536 | 21,365 6,869 | 15,033 | 3,771 | 46,174 26,176
1994 11,516 16,561 | 74,398 8,005 | 22,350 | 5,653 | 108,264 | 30,219
1995 12,587 18,365 | 28,731 | 12,514 | 30,925 | 8,891 | 72,243 39,770
1996 12,230 17,901 | 31,822 | 14,309 | 27,399 | 8,651 | 71,451 40,861
1997 18,583 19,992 | 45275 | 19,339 | 30,426 | 9,689 | 94,284 | 49,020
1998 9,780 14,200 | 36,828 | 11,842 | 11,605 | 3,315 | 58,213 29,357
1999 13121 | 14,329 | 31,161 9,766 | 12,875 | 3,627 57,157 27,722
, , 1999
1998 58.7% 16.3%,
18.4%, 3.4% (< 4-1-3>

- o] -



4-1-3 1998

(ton) (1,000%) (ton) (1,000%)
8,932 (18.4) 3,021 (19.9) - -
28,426 (58.7) 8,981 (59.1) - -
7,885 (16.3) 2,304 (15.1) - -
1,648 ( 3.4) 329 ( 2.2) - -
1,394 ( 2.9) 436 ( 2.9) - -
3( 0.0) 22( 0.1) 2( 0.2 1( 0.2)
32( 0.1) 11( 0.1) - -
0.6 ( 0.0) 3( 0.0) 1,001 (99.8) 453 (99.8)
- - 0.4 ( 0.0) 0( 0.0)
E 13 ( 0.0) 34( 0.2) - -
13 ( 0.0) 31( 0.2) - -
0.3( 0.0) 3( 0.0) - -
83 ( 0.2) 15 ( 0.1) - -
16 ( 0.0) 2( 0.0) - -
48,446 (100.0) 15,192 (100.0) 1,003 (100.0) 454 (100.0)
(1999), () %
. 1990 1993
1990 299 1991 5 1992
112 1993 1994 23 40
1995 1996 152 118 1997 377
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4-1-4
: M/T, $1,000
(Wood charcoal)
(Activated carbon)| (a gglomerated) (Other)
1990 299 307 - - - - 299 307
1991 5 9 - - - - 5 9
1992 112 70 - - - - 112 70
1993 23 55 256 110 142 67 421 232
1994 40 83 343 382 9 12 392 477
1995 152 404 49 35 66 165 267 604
1996 118 376 74 58 60 15 252 449
1997 377 921 107 45 435 231 919 1,197
1998 83 584 11 14 993 441 1,087 1,039
1999 31 116 - - 331 155 362 271
) , 1999 8
( + ) 1993 1995 1996
1993 398 , 1994 352 , 1995 115
1996 134 1998 993
1998
1,003 1,001 99.8%
HS code  3807- 00- 1000 ,

- 03 -



, 1990 1995 229
4-1-5
() ()
1990 82 228
1991 100 474
1992 178 776
1993 98 648
1994 150 818
1995 229 470
1996 217 666
1997 204 487
1998 131 436
1999 139 354

- 94 -

, 1999

8






(

)

0.75%

0.43%

- 96 -

98.82%

99%






()

(Codex)

- 08 -

1997

1980

. FAO



LNG

3D

25

16

- 99 -

4-2- 1>

6,520

. 1999

6,401

16

2



4-2-1

C ) C )
6,520 6,401
1,500 480
150 540 ( )
1,200 1,000 ( )
600 500 ( )
- 1,200 ( )
- 500 ( )
150 600 ( )
1,320 975
- 300 ( )
350 350
300 300
() 500 264
20 30
240 384
590 118
200 160
(1999)

10%

- 100 -
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4-3-1

(<

_1>,

<

4- 3- 2>
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4-3-2

—_~ o~ -

Tar
Tar
Tar
Tar
Tar

Tar
Tar

Tar
Tar
Tar
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4-3-3

900

900
800
700
600
500

800
700
600
500
400

150

80

- 104 -



(Vertical Stational Furnace) (Rotary

Kiln)

- 105 -



00

- chip
4-4-1
4-4-1

(17 (7)) ( ¢/ )
900 45 225 60 135

2,000 100 500 200 300

3,000 150 750 300 450

6,000 300 1,500 600 900

9,000 450 2,250 900 1,350

< 4- 4- 1>
< 4- 4- 1>

4- 4- 2>

- 106 -
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Chip ,
1,000kg 250kg
1,000kg 50 100¢
Cellulose Lignin
Cellulose 45%, Hemi-Cellulose 20 30%(
30%, 20%), Lignin 20 30%( 20%, 30%),
5% . Hemi- Cellulose,

Cellulose, Lignin Cellulose 275 , Lignin 370

500
700

- 109 -



e Tar

1%
250 )

W = +

=152 + 69.7 + 279 + 3.7

700

250k g
( 38% , )
731.5¢ 133¢
+ Cellulose + Hemi-Cellulose + Lignin
380 + 1395 + 1209 + 124
764.4 kg/ - Wood ( : 1.04 1.05)
7644 / 1.045 = 7315 ¢ /ton
124kg 133t ( 16.2%)
, Vv
150
250
( 38%), ,
150¢ w
Cellulose  + Hemi- Cellulose + Lignin

= 253.3kg
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125 180kg/ , 1,012 1,014

vV o= 1230 / 1820 / (1500 / )

1.4%

1.0%

' S/C,

< 4- 4- 3>
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4-4-3

. SIC
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: 2,000 /

SUS304

System  Local control

400 /

4-4-4

300,000¢ /

500

1,000
100

50,000
80,000
(130,000)

, Silo 10T/D
- 2T/D
- - 1T/D

, Utility,

60,000
150,000
150,000

90,000

(450,000)

580,000
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80 150
Kiln Type
SUS304

System  Control Room

: 3,000 /

660 / , 375,000¢ /

4-4-5

700 1,000

1,000
100

50,000
80,000
(130,000)

, Silo

, Utility,

12T/D
3T/D
15T/D

1 100,000
390,000
270,000
180,000

(900,000)

1,030,000
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Kiln Type
SUS304

System  Contol Room

: 6,000 /

1320 / 720,000¢ /

4-4-6

700 1,000

2,000
120

100,000
96,000
(196,000)

, Utility,

22T /D
5T/D
3T/D

120,000
600,000
320,000
260,000

(1,300,000)

1,496,000
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<

4- 4- 7>

70%
4-4-7
()
()
()
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47,000 / 52,000 / 50,000

30%(y d 0.330)
( )

. : PE Bag 30¢ , 300 /EA
. : PE 200 , 2,500 /EA
. ; : 1,000,000 / x 16 ( 4 )

: 1,200,000 / x 16 ( 4 )
. : 10%
. . 7%
. : ( 10 )
. : ( 20 )

3 5%

, 465 /¢
( 3,740 /kWw, 57.40 /kWh)

- 117 -



4-4-8

100,000 |+  2,000T /yx 50,000W/T
49500 | © 400,000kg/10x 300 = 12,000  /
. : 300,0000 /20x 2,500 = 37,500  /
115,200 | 6 x 1,000,000 16=96,000  /
. 1 x 1,200,000x 16=19,200  /
11,520 | e 10%
44100 | o 45 10 (405 I )
. : 80 , 20 (3.6 /)
26,542 | o © 100kW x 3,750x 12=4,500 |
. © 1,280kWhx 300x 57.4=22,042 |
22,500 | o 5%
2511 | 54000 x 465 =2511 |
12,000 | e 1,000,000 x 12=12,000 /
383,873
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4-4-9

150,000 |- 3,000T /yx 50,000W/T
66,675 | . 660,000kg/10x 300 = 19,800 /
. . 375,000¢ /20x 2,500 = 46,875 /
115,200 |- 6 x 1,000,000x 16 = 96,000 /
. 1 x 1,200,000 16 = 19,200 /
11,520 | 10%
84,600 | : 9.0 , 10 (81 /)
. : 80 , 20 (3.6 )
28370 | : 110kW x 3,750% 12 = 4,950 /
. : 1,360kWhx 300x 57.4 = 23,420 /
45,000 |- 5%
3,766 | e 8,100¢ x 465 = 3,766 /
12,000 | 1,000,000 x 12 =12,000 /
517,131
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4-4-10

300,000 |  6,000T/yx 50,000W/T
129,600 | : 1,320,000kg/10x 300 = 39,600  /
. : 720,0000 /20x 2,500 = 90,000  /
115,200 | 6 x 1,000,000 16=96,000 /
. 1 x 1,200,000 16=19,200  /
11,520 | e 10%
121,320 | o 13, 10 (117 /)
. : 96 , 20 (4.32 I )
35700 | e : 120kWx 3,750x 12=5400 |
. : 1,760kWhx 300x 57.4=30,300 /
65,000 | o 7%
5022 | e 10,8000 x 465 =5022  /
12,000 | e 1,000,000 x 12=12,000 /
795,362
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4-4-11

(Tly) 400 660 1,320
@ 1y) 300,000 375,000 720,000
/
(Tly) 400 660 1,320
@ 1y) 300,000 375,000 720,000
( /kg) 500 500 500
( 1v) 2,000 2,500 2,500
200 330 660
600 937 1,800
( ) (800) (1,267) (2,460)
384 517 796
416 750 1,664
25%) 9% 129 199
5%) 29 51 75
291 570 1,390
291 570 1,390
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kg 500 , ) 2,000 2,500

38 , 80 , ( , )12
29
51 , 126 : (
, ) 18 57 ,
79 , 246 , ( , ) 27
139
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(

- 1238 -

)



“Bottle Neck"

)s ( )s
), Utility ( ,

4-4-12 ,
() Silo level
s/c
s/c
Silo level
Fan
Tank level

- 124 -




87% 30
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50 500kg
6 8cm , 100kg 101.79
pH 06 0.9 , EC
100kg 10a
+ ’
+
1 28.3g ,
+ 13%

- 126 -



1998

10%

25
6,520

1,343

- 127 -

1999
16
6,401

1,665



10.

11.

12.

51

400

1,320

38

79

3,000 , 6,000

300,000¢

103

720,000¢

80
29
126 ,
57
246

139

- 128 -

2,000

58

660 ,

149

, )12

) 18

375,000
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, 1997. )

, 1990, ,
, 1997.
, 1995,
, 1996.
, 1990.
, 1996.
, 1992, , 74
, 1992, , 67
, 1994,
, 1999. ( . )
, 1994,
. 1991 . . 206pp.
, 1996. . . 174pp.
, 1996. : . . 224pp.
, 1996. . - -. 198pp.
, , . 1997. - . . 125pp.
. 1996. . . 186pp.
. 1996. : . - -. 119pp.
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10

10
10
100
30
100
30
3

96.8.8>

11
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11.

12.

13.

16

96.8.8>

<

- 137 -



(S TR T o B o)

96.8.8>

— o ™M <

12

15

14

13

20

- 138 -



(_mg/kg

)

5 20 10 40
5 20 10 40
50 200 100 400
50 200 100 400
500 2,000 1,000 4,000
500 2,000 1,000 4,000
(ppm, 48 )
05
05 2
2
10 0.1kg
: (ppm) 10
(kg) 5
5
9 ) 8 1
8

<

90.6.2, 91.11.19>

- 139 -




<

11

10

90.6.2, 91.11.19>

13

14

- 140 -

10

12

88.12.12,



© o &~ w0 b

a A w D

90.6.2>

<90.6.2>

<95.3.7>

1 2

11

< 88.12.12, 91.11.19, 95.3.7>
11 1

12
15

< 88.12.12, 95.3.7>

- 141 -



13 16

<
88.12.12>
- 11 ( ) 10 1
17
< 91.11.19>
1.
2 <90.6.2>
3.
4, , (
)
1 4
18 19
2
< 91.11.19>
1 () :
2 ()1 ” :

- 142 -



6

“ & M < 1B © N O O

10.

23

47

- 143 -



10

14

45

16

11

" o o <

13

16

- 144 -



17 ( )

- 145 -



- 146 -




	소경목·불량목 등 목질계 폐자원을 이용하여 가공된 목탄·목초액의 농수축산업에서의 실용화 및 산업화 연구 
	요약문

	목차

	제1장 서론

	제1절 연구개발의 필요성

	1. 연구개발의 배경
	2. 연구개발의 필요성
	3. 국내외 관련기술의 현황과 문제점

	제2절 연구개발 목표 및 내용

	제3절 추진전략 및 방법

	1. 추진 방향

	2. 추진전략 및 방법(추진목표별 추진전략 및 방법)



	제2장 목탄·목초액의 일반 현황 
	제1절 목탄·목초액의 개요
	1. 목탄의 생성 및 특성
	2. 목초액의 생성 및 특성

	제2절 목탄·목초액의 용도
	제3절 일본의 목탄·목초액 이용 실태
	1. 일본의 목탄·목초액의 생산과 소비현황
	2. 일본의 목탄유통 현황
	3. 일본의 목탄·목초액의 이용사례


	제3장 목탄·목초액의 실용화 방안 
	제1절 목탄·목초액의 농가이용 사례 
	1. 감귤재배 사례(K씨, 북제주군 조천읍 조천리)
	2. 더덕재배 사례(O씨, 북제주군 구좌읍 송량리)
	3. 국화재배 사례
	4. 감자재배 사례(대정, 정산 등 농가수가 많아 지역명으로 선정)
	5. 방울토마토재배 사례(A씨, 남제주군 남원읍 신흥리)
	6. 배추재배 사례(K씨, 북제주군 조천읍 신촌리)
	7. 수박재배 사례( S 씨, 경북 영주 단산면 구구리)
	8. 벼재배 사례(J씨, 경북 영주 부석면 보계 1리)

	제2절 농축산업부문의 이용 실태

	1. 농업 부문의 이용 실태
	2. 축산부문의 이용실태

	제3절 목탄·목초액의 효능 검증실험 
	1. 효능검증 실험의 필요성
	2. 농업에서의 효능검증 시험
	3. 축산업에서의 현장 효능 검증
	4. 목탄·목초액의 표준 규격 및 표준 시용방법

	제4절 목탄·목초액의 실용화를 위한 제도개선 
	1. 제도개선의 필요성
	2. 비료로서의 목탄·목초액 이용에 대한 관련 법규검토
	3. 농약으로서의 목초액이용에 대한 관련 법규 검토
	4. 법적인증추진을 위한 문제점 및 대안 검토
	5. 문제점 및 제도개선 방안


	제4장 목탄·목초액의 산업화 방안 
	제1절 국내 목탄·목초액의 수급 및 유통 현황 
	1. 목탄·목초액의 생산 현황
	2. 목탄·목초액의 수출입 현황
	3. 목탄·목초액의 유통 실태
	4. 새로운 형태의 목탄개발 및 이용 사례

	제2절 국내 목탄·목초액 생산시설 및 시장 현황 
	1. 국내생산업체의 현황
	2. 목탄·목초액의 시장 현황 및 전망

	제3절 목탄·목초액의 제조공정과 제품의 특성 
	1. 목탄·목초액의 용도별 특성
	2. 제조공정과 제품특성
	3. 제조공정의 설비특성

	제4절 적정 규모별 예상 투자비 및 수익성

	1. 표준공정의 설정
	2. 표준제조공정도
	3. 생산능력의 검토
	4. 규모별 예상투자비 및 수익성


	제5장 연구결과 및 고찰

	참고문헌

	부록 - 목탄·목초액 관련법규




