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Affect of Pharmaceutical Byproduct and Cosmetic Industry Wastewater Sludge as Raw
Materials of Compost on Damage of Red Pepper Cultivation

Dong-Kyu Lim,, Sang-Beom Lee]), Soon-Ik Kwon, Seung-Hwan Lee, Kyu-Ho So, Ki-Suk Sung and Koh
Mun-Hwan (Environmental and Ecology Division, 1)Organic Farming Division, National Institute of Agricultural

Science and Technology, Suwon 441-707, Korea)

ABSTRACT : Three sludge types from pharmaceutical byproducts and one sludge type fr(z)m cosmetic waste-
water sludge as raw materials of compost were used in a field based concrete pot (4 m’, 2 m x 2 m) for
investigating damage of red pepper cultivation. These sludges and pig manure (1 Mg/10a, dry basis) were
incorporated into the upper of clay loam soil prior to transplanting with red pepper. Changes in concentration
and properties of heavy metal for both of soil and plant were investigated 4 times during of red pepper
growth. Plant height and stem diameter of red pepper in sludge treatments except to Pharmaceutical sludge
3 were poor than those of NPK treatment. This result were regarded as an effect of incompleted decomposition
sludge which has a lot of organic matter concentration. Amount of total As was increased rapidly Jul. 8.
in soil, total Zn - Cu - Pb - Cd were in harvest time, and 1 N-HCI extractable Zn - Cu - Pb - As were
rised at middle stage and then decreased. Amounts of nitrogen in plant (leaf and stem) were high in
Phamaceutical Sludge 1 and Pig Manure treatment in early and middle stage because of organic matter
and nitrogen concentrations and characteristics. Amounts of Zn, Pb, and Ni in leaf and amount of Zn
and Pb in stem were increased in harvest time so that we need to have a concern in detail. Total yield
of red pepper was Pig Manure > Phamaceutical Sludge 3 > Phamaceutical Sludge 1 > NPK >
Phamaceutical Sludge 2 and Cosmetic Sludge treatment was decreased considerably to compare to others.
Amounts of Zn and Cu in green and red pepper in harvest time were higher than the other heavy
metals. Finally these results can use to utilize that finding damage on crop for authorization and

suitability estimation of raw material of compost.

Key words: pharmaceutical byproducts, cosmetic wastewater sludge, red pepper, heavy metal.
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= Foys AF AR B3k AAonk AEIE Table 2. Physico-chemical properties of experimental soil
Z NBFE-SRE 9w AEYe FAEY IS pH EC OM TN AvPOE-Gionfomol/kg)  CRC
‘4)8. HEldeE AR 7heshd, ARF - SEF - 2 A Tedwe o (@s/m) (g/ke) (g/ke) (mg/k) G Mg K Na (ool/k)
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Table 1. Physico-chemical characteristics of raw materials used
Materials pH MC OM TN POs K Ca Mg Na Fe Al Mn Zn Cu C Pb N As Cd Hg
(1:5) (%) (%) ————— (mg/kg) —
PM 70 753 825 390 267 156 201 093 037 019 006 80 81 5 4 5 1 05 06 007
Ps1 49 695 815 754 077 012 047 007 036 003 001 42 28 21 7 1 3 06 01 00
PS2 54 852 90 242 016 106 070 011 054 005 002 106 46 10 02 1 1 05 02 15
PS3 73 882 798 520 017 043 064 013 005 052 342 65 368 9 3 40 5 09 10 005
s 83 897 819 307 021 008 063 003 076 014 048 42 471 28 5 46 2 04 10 003
Limit - - 60 - - - - - - - - - 90 50 30 150 5 5 5 2

MC, Moisture Content; PM, Pig Manure; PS, Pharmaceutical Sludge; CS, Cosmetic Sludge.
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Fig. 1. Concentration of organic matter and total nitrogen in soil during growth period of red pepper. (NF : Non Fertilizer)
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Fig. 2. Concentration of heavy metals in
period of red pepper.
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Table 3. Plant growth of red pepper at different times
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Plant height (cm)

Stem diameter (mm)

Treatment

Jun. 11 Jul. 8 Aug. 5 Sep. 20 Jun. 11 Jul. 8 Aug, 5 Sep. 20
NE 66.6 97.2 99.3 1094 1041 15.77 16.58 18.34
NPK 74.3 101.9 108.3 116.7 11.15 16.69 18.21 21.23
PM 73.3 110.9 1175 124.7 11.57 17.32 19.02 22.08
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