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Development of Method for Possibility Assessment on Organic Resources for Using
Raw Material of Compost

Dong-Kyu Lim’, Seung-Hwan Lee, Ki-Seog Seong, Kyu-Ho So, Jung-Du Shin, and Jeong-Taek Lee (Environmental
and Ecology Division, National Institute of Agricultural Science and Technology, Suwon 441-707, Korea)

ABSTRACT: This study was conducted to find a system for screening organic resources with 16 species,
62 samples which were selected to randomizing points from city, province and industrial areas in the whole
country. Contents of organic matters were 65.3%~98.0% in all samples so that they were largely over than
60%, raw material regulation of compost. Concentrations of total nitrogen and total phosphorus were 0.7 ~
4.8% and 0.8~5.0, they could look for effect of the nitrogen and phosphorus supply as a raw material of
compost. In case of 8 elements concentrations of heavy metal, they were too high to use as raw materials
of compost which were over to regulation limits in Cu, Cr; Ni, and As from fiber industry, Ni from food
company and leather industry, and the others are adapt to limit levels. HEM contents were the highest to
113 mg kg from fiber industry and PAHs contents were the highest to 3,462 ug kg from paper-mill
manufacture. Distribution of PAHs concentrations were naphthalene>phenanth1ene>pyrene>ﬂuomanthene>
acenaphthene. Microtox~ ECs values for bioassay were pharmaceutical company>paper-mill manufacture>
industrial area sewage sludge>fiber industry>urban sewage sludge>metropolitan sewage sludge. HEM between

Zn, Cu, and Ni was significant at the 99% and between Cd was significant at the 95%, Microtox between
Hg and HEM significant at the 95%

Key Wonds: Organic resource, Screening system, Heavy metal, HEM, PAHs, Bioassay
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Table 1. Numbers and types of organic resources used in the experiment

Pig Manure Food Waste Sludge Sewage Sludge
Below of Above of

Sludge AE:};’(? rtOf I;t]s;r):ilssi?; Detached i‘gg standards at standards at Rural Urban Metro- Industrial

standards standards house house r«fe;iclglciut;g r?:gl?tl;g politan area
No. of
sample 5 4 2 2 2 2 6 7 8 6
Sludge Food Pharmaceutical ~ Paper-mill Cosmetic Leather Fiber Total

Company company manufacture company Industry Industry

No. of 2 3 2 2 4 5 62

sample
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Table 2. Physico-chemical properties of organic resources (DM)
Organic” pH MC OM T-N P05 CaO MgO K20 NaCl
Resource (1:5) (%)

PM1 7.1+0.2 70523 86.1« 39  25x04 3.5+0.3 1.1+0.5 0.5+0.1 0.3+0.0 0.6x0.2
PM2 6.7+0.4 66.4+1.3 834+ 30 2705 3.0+0.4 0.6+0.2 0.3+0.0 0.4+0.1 0.8+0.2
w1l 6.0+0.2 84.0+0.2 93.0+ 41 2.8%12 2.5+0.2 0.1+0.0 0.1+0.0 0.1£0.1 0.320.0
Fw2 5.3+0.2 81604 938+ 26  3.0+18 1.7+0.8 0.1+£0.0 0.0+0.0 0.1+0.1 0.5+0.0
FW3 5.3+0.7 784+3.0 881+ 6.0 32+1.1 2.0+0.1 1.0£0.6 0.2+0.1 0.2+0.0 0.9+0.1
Fw4 4.8+0.1 78.0+0.1 93.6x 32  24+13 3.1x1.6 1.1+0.7 0.1+0.1 0.1+£0.0 1.1+0.3
SS1 6.3+0.3 81.9+1.2 820+ 75 3708 3.6x1.5 0.9+0.7 0.2+0.2 0.1+0.1 0.3+0.2
S52 6.0+0.2 79.0+22 774+ 82  2.7+09 5.0+1.4 1.0£0.6 0.3+0.1 0.2+0.2 0.7+0.8
SS3 6.2+0.2 81614 780+ 6.6 3.1+0.8 4.1+14 1.0+0.7 0.2+0.2 0.2+0.2 1.1+1.0
SS4 6.1+0.3 80.1+#1.8 79.1+ 87  3.1+0.7 7.5+0.7 1.520.8 0.2+0.1 0.1£0.1 0.4+0.3
Fo 6.5+0.3 84.8+3.8 98.0+ 0.8 14+0.1 3.9+0.3 1.2+0.1 0.4+0.1 0.4+0.1 0.7+0.4
Ph 6.5+0.9 81.9+4.8 71.9+12.8  4.8x1.6 22+0.1 0.1+0.0 0.2+0.1 0.0+0.0 0.2+0.1
Pa 6.6+0.2 64.1+0.3 793 1.6  0.8+0.1 2.1+0.1 24+0.2 0.9+0.2 0.4+0.1 0.4+0.0
Co 7.7+0.1 77.0£27 653+ 20 0.7+0.3 0.8+£0.5 0.1+0.0 0.0+0.0 0.0+0.0 0.320.0
Le 7.420.3 69.8+5.8 77.6+ 47  3.8+0.8 2.6+0.3 0.6+0.5 0.1+0.1 0.1+0.1 0.2+0.1
F 6.6+0.6 740+6.1 722+ 83  2.6x1.6 2.0+£0.5 0.8+0.3 0.4+0.2 0.2+0.2 0.2+0.1
Limit™ - - 60 - - - - - -

+

MC: Moisture content, PM1: Pig manure. above of report standards, PM2: Pig manure. above of permission

standards, FW1: Food waste sludge. detached house, PW2: Food waste sludge. apartment house, PW3: Food waste
sludge. below of standards at reducing facility, PW4: Food waste sludge. above of standards at reducing facility, SS1:
Sewage sludge. rural, SS2: Sewage sludge. urban, SS3: Sewage sludge. Metropolitan, SS4: Sewage sludge. industrial
area, Fo: Food company, Ph: Pharmaceutical company, Pa: Paper-mill manufacture, Co : Cosmetic company, Le :

Leather Industry, Fi : Fiber industry.

** Limit : Standard contents level of organic compost raw materials regulated with dry matter weight in fertilizer

management law.
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Fig. 1. Concentrations of 8 heavy metals in organic resources.

¥ Standard contents level of organic compost raw materials regulated with dry matter weight in fertilizer management
law : Below Zn 900, Cu 500, Cr 300, Pb 150, Ni 50, As 50, Cd 5, Hg 2 mg/ kg
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Table 3. Pearson correlation coefficients of heavy metals and toxicity parameters in organic resources.

Zn Cu Cr Pb Ni Cd As Hg HEM PAHs
Cu 0.73*
Cr 0.07 0.10
Pb 0.24 039>  -0.01
Ni 0.78** 0.79** 0.16 0.21
Cd 0.41* 0.29* 0.02 0.37** 0.31*
As -0.11 -0.10 093>  -0.11 -0.10 0.01
Hg 0.05 -0.02 -0.13 -0.04 -0.09 -0.04 -0.12
HEM 0.37** 0.64** 0.06 0.17 0.40** 0.29* -0.08 -0.09
PAHs 0.02 -0.04 -0.06 0.07 -0.01 -0.04 -0.02 0.22 0.1
ECso 0.12 0.12 -0.10 -0.18 0.14 0.08 -0.04 -0.27* 0.27% -0.12

* Indicates significance at the 95% level of probability.
** Indicates significance at the 99% level of probability.
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