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A Study in Technical Development and Practical Use of Korean-type Mobile
Carbonization Apparatus for the Field Utilization of Logging Residues
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SUMMARY

1. Title

A study in technical development and practical use of Korean-type mobile

carbonization apparatus for the field utilization of logging residues

2. Results and Suggestions

D

2)

3)

This study was designed to develop and make practical application of a mobile
carbonization apparatus, which are able to make wood charcoals and pyroligneous
liquid at the logging field with debris. This will increase the coefficient of wood
resource utilization and the mountainous household income and contribute activation

of forestation.

The target residues have diameters between 7 to 20cm. Total volume of residues
generated from thinning and natural forest tending was about 2,064 thousand m' in
1999 and has presumably reached 4,447 thousand m' in 2003. Only 5% of the

volume, however, has been utilized during the last year.

High cost of extracting residues scattered in forest has been the major obstacle of
using them. In addition residues are not used for various purposes, and the products
markets have not developed. The main field of utilizing the residues is making

wood charcoals and pyroligneous liquid, which are environmentally-friend inputs for

11 -



agricultural products.

4) As of June 2003, 60 companies involved in making 14 thousand tons of wood
charcoal and pyroligneous liquid and yearly increasing rates of each products are

124% and 102% respectively.

5) Cylindrical type is the proper type for the mobile carbonization apparatus, when
important factors such as handling capacity, a carbonization time, quality of
products and assembling ability are considered. It weighs 400kg, and a three-step
fold-up equipment. The size of 2.0(diameter) by 2.4m(height) carbonization
equipment requires 1500kg wood debris per batch. A forty—eight to fifty-two
carbonization time produces 300kg of wood charcoal and 45liters of pyroligneous

liquid. The average life span of the apparatus is 5 years.

6) The earning rate against the equipment cost is 52.9% for 300 operation days with
two apparatus and 57.3% for three. These figures indicate that it takes 2 years and
1.8 years to recover the equipment cost for two apparatus and for three apparatus,

respectively.

7) To make practical application government aid is necessary for the apparatus and
extracting residues. Timber harvest system should be mechanized to enhance the
efficiency and the tree-length or the full tree, and the operation should be

collectivized.

8) For the practical use of the apparatus it is also required to build a regional resource

cycle of residues including an upper stream, environmental agriculture area, an

- 12 -



ecological mountain village.

9) For a subsidiary work and self- utilization the aid from government is required.
Since those wood charcoal and pyroligneous liquid have no qualitative differences
with those produced from a fixed carbonization equipment, it is necessary to have
certification of quality and to improve the granting system when the products are

used for environmental inputs for farming.

- 13 -
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4 A= 4 400,000 420,000 820,000 SUS 304
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A |5} 10038](Batch) 7Fs7l=o2 13] 435 & 9715 Axtsdd. 971 ALt

PN AT & A4S 39, 1Batch F A28 9FEE 158, AAAES B¢
300kg, Hx 45¢ 7} AikEE A o2 7H S

Ty AATEE oM TR @AY, e e ] WEel wEl A3l
7F 7pA Aol n 2 £ 345 100Batch(300%/), 80Batch(240%/'d)9} 70Batch(2104/13)<]

A 7HA A2 vro] tiki e HES I

F 5-1>04 B0l 1thE AXslo] 7Hed 4§ 1Batch® FA 97k AFH], =5,
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E 5-1 1Batch & F=H &7}

WE o & N EEOIEERD I

= A4 | 05m/d) | 50000 | 25000 f}jﬂ“f?ﬁg{

S| ghsp 1z 3(m/d) 50,000 150,000

<= G x
g | A 300 |27 oo
A7 2 38,000
< A 100,000
T O estae Q= ARFY ¢ 290x0.25 = 05(%1/4), w3k 10x2 = 2(9/%Y), HEF 29
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% sk,

E 52 MB|U5/2ME4E J|FOR 3 ANEY

A7 s AT+ Case 1(3009) Case 2(2409) Case 3(2109)
Case Number S1 S2 S3 S4 S5 S6
7Hsd 4= (d) 1 2 1 1 1 2
+74 Batch 4 100 200 30 160 70 140
T L7t
as T m/d) 50 100 40 30 35 70
A 1] ﬂtﬂ . S7HE) | 50,000
= A 9) 2,500 5,000 2,000 4,000 1,750 3,500
! T m/d) 300 300 240 240 210 210
S| )y |L27HED | 50,000
U Y| 15000 15,000 12,000 12,000 10,500 10,500
A EAAFER(HY) 300 1,600 640 1,280 560 1,120
A7 (1) 3,800 7,600 3,800 7,600 3,300 7,600
ALY 22,100 29,200 18,440 24,880 16,610 22,720
Batch@d AZL7H/B) | 221,000 | 146,000 | 236,428 | 155,500 | 237,300 | 162,300
Case™ 7] 1(%) 100 66 107.0 70.4 107.4 73.4
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mEbA ZHE U SE 1d ~2d 7HE A9 @135 100(3]/19), 80(3]/d) 2 70(3]/9) 9] 7
Qo] W A= A7F mo Bk <F 52004 Hisukel o] sbsuist A3
W 99 AxQME A 9E S U dF B9 1HE A A8k A7 100Batchs &
£ 4§ Batch@d 97Hs 221390y 2015 A A 5te] 200Batchs 8 749 Batchd
A7E M46H YR 1UE XS wol nls] Y7k oF 34%7F dokdn) w3 2u15 A
A8ke] AzF F 160BatchE 283 4§ 5, <Case 2, S4>°l+= Batchd 155H 9oz 7]&

1dE AXES wrh At o] ¢F 296%5 A + e Ao=2 eyt
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o AAEE ARS AU AAAE o] Bag Fule FY R 4A, =5 F F
A9l vgo] 208tk TeuR ool @ WES weste] o/ E B 7509 /kg,
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_ mzawuzel | 45(¢) 700 31,500 545 E
2 7 (256,500)
o A &
e 921,000 (A2 A7h)
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G

As b d T Ve Case 1(300%) Case 2(2404) Case 3(210%)
Case Number S1 S2 S3 S4 S5 S6
7Hs () 1 2 1 2 1 2
+7 Batch 100 200 80 160 70 140
o+ ¢

- S 22,500 | 45000 | 18,000 | 36,000 | 15750 | 31,500

- Ex A4 3,150 6,300 2,520 5,040 2,205 4,410

a2 AL 25650 | 51,300 | 20520 | 41,040 | 17,955 | 35,910

o A =
- A 2= H 22,100 | 29200 | 18440 | 24,880 | 16,610 | 22,700
- ol A H] 1,000 2,000 800 1,600 700 1,400
a2 AL 23,100 | 31,200 | 19240 | 26,480 | 17,310 | 24,100

O A

- d o w5 HY 2,550 | 20,100 1,280 | 14,560 645 | 11,810
Au)u]the] ol E(%) 134 52.9 6.7 38.3 34 31.0
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A=) & (Internal Rate of Return; IRR) 52 £ & Utk 97| = B/C &
2 AAE AESIAT S HY dAVEA FAE vEY AV FAR e FoRE

a3 o] ALte

B/C Ratio — ZPVBt / ZPVCt ................................................................................................ (1)
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SPVC, = 3 CJ/(1+D)'
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¥ 55 =EA EREEEA] 10 284l Batch &2 $ixj7tx|e]l 55, B/C Ratio, &A&7|H
el
: . : . : EeE71
1: L 1: L 1: 1
Batch 1 2 3d 4d 5d B/C Ratio A2
100 [-12,650,000|- 6,544,230| -673,299 | 4,971,828 | 10,399,835 1.10 4
80 [-13,920,000|- 9,035,385| —4,338,639 177,462 | 4,519,867 1.05 4
70 |-14,955,000{-10,280,912| -6,171,309 | -2,219,720 | 1,579,384 1.02 5
g 52 =ZEA EtEtEA 20 28A 100Batch +40[82] 5&
100000
X
2180000
60000
40000
20000 r
0
/ 2 3 4 5
—20000
56 =EA EEEA 20 28Al Batch +=X =2l #AItx|e] &, B/C Ratio, £A=2718
e
E27]
Batch sl 2d 3d 4d 5d B/C Ratio| _, ..
A4(d)
100 |-10,300,000| 16,334,615 | 41,944,822 | 66,570,021 | 90,248,097 1.61 2
80 |-15840,000| 5,467,692 | 25,955,858 | 45,656,017 | 64,598,478 1.52 2
70 |-18,610,000 34,230 | 17,961,376 | 35,199,015 | 51,773,668 1.45 2
g 1vje] g3 E Fdst] 8 A5 o - B2 sHAe] VE Mo w A
A 714 5 Bd ke 7509, B2 £ 7009 Bk 2 olstE WiEsbAl HE Abglel
H3d2 e AR yeut & Hxde 742 OdE At 58] 7S k@
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50900] & 70098 ZPASHE gk 1005)(3002) 7HES ASolw B/C&O] 103, 5%
wA5ole] @A 7F 3454981900] wAlSke Foldo] m A% 47b 803, 032 B

W A7E WA Gk o)Age] WaH3-6%)0] e Bach® BCES WE 1mr 2
B2 4040 9o} ox&o] %1 Bach$rh 4e4% FASole] @AHAE Foln
o 2eE oxgo] £S A% Aol YA FuE A4 BachFE Boln 8

G2 27helok & Aelth

E 57 == ESIER 1 22A SEH XMl JIABS E HSE 2N
@G, d
100Batch 80Batch 70Batch
T o | AT | &9 TATY | &9 o | TATY | &9
BCE gana | 2aa |PC¥| agrn | 2a |PC¥ | agrn | 20
S 1| 1.03 | 3,454,981 5 0.99 | -1,036,006 >hH 096 |-3,281,506 >5
S 2| 116 |17344677 3 1.11 | 10,075,742 4 1.08 | 6,441,274 4
S 3| 1.11 |11,441,561 4 1.06 | 5,353,249 4 1.03 | 2,309,093 5
S 4] 112 |12,483,288 3 1.07 6,186,630 4 1.04 | 3,038,301 5
S5 1.18 [19,428,130 3 1.13 | 11,742,504 3 1.10 | 7,899,691 4
FAEE BS993 Ay e 7E dYE Zue kY, Zx9e vgdoR S1e EZE 700
g, Bxol 70091, S2%= ek 800%1, Bxo) 7009, S3& EEk 7509, Bzl 7509, S4E =
B 7509, Hx9 8009, SheE HE - Hxd THF 3009S A A S
X 5-8 =@ ERSIEX] 10 Al O|Xtge| Higlo wWE HSE 24
el 9, d
100Batch 80Batch 70Batch
o] A}-& A | &9 =z 2mo) | Z=o) = 2so) | &)
o T i | o | T =1 T =1 ey | o TS IS |
DO aana | 212 |POF| g [210|POF | aana 2013

3% | 1.10 [10,953,575 4 1.05 | 4962859 | 4 1.02 | 1,967,502
5% | 1.09 | 9,866,785 4 1.05 | 4093428 5 1.02 | 1,206,749
6% | 1.09 | 9,353,420 4 1.04 | 3682736 5 1.01 847,394
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