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Abstract carbonized materials(350°C; RACR-C) and their chem-
ical properties were investigated. Further, RACR-C were
applied to cabbage cultivation for investigating their
crop growth characteristics and soil improvement effects.
RACR-C contained large amounts of fertilizer compo-
nents such as nitrogen and phosphorus, and showed no
toxic effects on the seedling growth of crops. The con-
tent of water-soluble nutrients released from RACR-C
under the reaction time increased rapidly within 30 min,
*Corresponding author: Dong-Cheol Seo but was insignificant compared to the total content. Thus,
Phone: +82-55-772-1963; Fax: +82-55-772-1969; most fertilizer components in RACR-C were not readily
E-mail: decseo@gnu.ackr . . .

N X soluble in water. The optimal application amount for
Co-corresponding author: Jong-Hwan Park . L
Phone: +82-55-200-7512; Fax: +82-55-200-7505; applymg.RACR—C to cabbage cultl\{atlon based on th.e
E-mail: zoglsqkr@dau.ackr changes in cabbage growth, inorganic content, and soil

Rendering, is attracting attention as a technology that
can stably and quickly process livestock carcasses.
However, large amounts of livestock carcass solid resi-
dues are discharged in this process and limited methods
are available for recycling them. In this study, rendered
animal carcass solid residues were pyrolyzed to produce

177



178

Jeong et al.

chemistry was 200 kg/10a. Overall, pyrolysis of solid
residues after rendering livestock carcass to produce
carbonized material as a soil improver is an effective
method to recycle the waste discharged from the ren-
dering process.

Key words: Animal carcass, Carbonized material, Chinese
cabbage, Rendering, Pyrolysis
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Table 1. Chemical properties of the soil used

pH EC oM T-N Av.P;,05 K Ca Mg Na Fe Mn
(1:;5)  (dS/m) (g/kg)-— (mg/kg) e (emol./kg)-----mmmmmmmmm- —-(mg/kg)---
6.9 0.62 27.2 63.2 59.7 0.53 7.2 0.52 0.11 110 265
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Table 2. Chemical characteristics of RACR and RACR-C
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Fig. 1. Concentration of nutrients released from RACR-C.
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Table 3. Potential toxic effects of RACR-C on seedling growth for crops

Treatment Height (cm) Leaf No. (No/plant) Weight (g/plant)
Control 28.3b 23.3a 12.0b
Pepper 200kg/10a 36.7a 24.7a 15.4a
400kg/10a 35.2a 24.0a 12.8b
Control 30.1b 10.3b 78.9b
Chinese cabbage 200kg/10a 35.6a 12.7a 115.2a
400kg/10a 38.2a 13.3a 123.4a
Control 27.2a 12.3a 47.7b
Lettuce ZOOkg/ 10a 29.5a 11.7a 71.8a
400kg/10a 28.1a 13.0a 72.4a
Control 33.3b 23.3a 12.0b
Soybean 200kg/10a 36.7a 24.7a 15.4a
400kg/10a 35.2ab 24.0a 12.8b
Control 29.3b 13.0a 74.5¢
Radish (Plant) 200kg/10a 39.2a 13.0a 84.5b
400kg/10a 41.9a 12.7a 103.8a
Control 16.5b - 15.7b
Radish (Root) 200kg/10a 24.6a - 17.7b
400kg/10a 25.6a - 24.8a
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Table 4. Growth characteristics of Chinese cabbage according to application level of RACR-C

Plant Root
Treatments vsz(ie;ﬂt w]ie)irgyht Height Width m];;?)fer vljz’ie;ﬂt wlzirgyht Height
&) (®) (cm) (cm) (No.) ®) (®) (cm)
Control 1234c 82b 36.2b 18.8b 74b 10.7b 1.2b 12.5b
NPK 3168b 85b 38.4a 23.7a 8la 12.7b 1.5b 13.7b
RACR-C100 2914b 112a 35.7b 21.3ab 77ab 19.3a 2.1ab 14.4b
RACR-C200 3647a 105a 38.4a 23.7a 79a 21.7a 2.3a 19.5a
RACR-C400 3681a 107a 42.3a 20.5ab 83a 24.5a 2.5a 20.8a
Table 5. Content of inorganic components in Chinese cabbage according to application amount of RACR-C
T-N T-P K Ca Mg Na Fe Mn Cu Zn
Treatments
(%) (mg/kg)
Control 2.13b 0.36¢ 6.16a 1.55a 0.22a 0.26a 410a 23.1a 2.3a 19.5a
NPK 1.95¢ 0.45b 5.91b 1.48a 0.22a 0.29a 477a 24.3a 2.1a 21.3a
RACR-C100 2.13b 0.46b 6.21a 1.33b 0.21a 0.29a 497a 23.3a 2.2a 21.5a
RACR-C200 2.75a 0.57a 6.15a 1.37b 0.19a 0.23a 489a 24.7a 2.1a 21.7a
RACR-C400 2.24b 0.53a 6.23a 1.34b 0.20a 0.26a 445a 21.6a 1.8a 19.6a
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Table 6. Changes in soil chemical properties according to the application amount of RACR-C
pH EC OM T-N Av.P,0Os K Ca Mg Na Fe Mn
Treatments
(1:5)  (dS/m)  ——(g/kg)-— (mg/kg) - (emol./kg)----------- —(mg/kg)--
Control 7.1b 0.60b  29.6b  69.7b 50.6¢ 0.55b  7.1ab  0.52a  0.14a 135a 264a
NPK 7.9a 0.68a 289b  89.5a 70.2a 0.52b 6.9b 0.50a  0.13a 133a 256a
RACR-C100 7.9a 0.62ab  31.0b 65.4b 61.7b 0.66a 7.1ab 0.51a 0.14a 125b 296a
RACR-C200 7.7a 0.66a 36.5a 67.8b 62.9b 0.60a 7.3a 0.50a 0.14a 121b 269a
RACR-C400 8.1a 0.69a  35.la  81.9a 62.5b 0.65a 72ab  05la 0.lla 134a 255a

off t=w, ZFEA) vlo] @2} AT S ApiA] Zodel
pH 2l ECO| §&2 7kl Basiglon, o= & g7
Al AR, 71, i Yl fraglike] ek msk
Aelel njef RACR- c7} Aol w2t ot Sk
53], f71% & A9 NPK A olMs FAe el v
8l oRE 743kl oL, RACR-C Al olrs S71shs 4%
°|%1a1, RACR-CE] Algfo] S7hgoll weh S7ksh 3]
Ak AR RACR-C Ao w2 EShl] K, Ca, Mg 5l Na
O 72 ol el et fro)#Ql daks WEEA gl
ofde] AuE wlel & W, AW IEARAE dRslst
04 SIS Alxshs 2 AHY 3ol miEss w7
= AE & ol BbQ o d e, Az w
SAle o] BIES SHekar Q7] whtell EgNEA
= A80] 7Fsd o ke
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