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Chemical Composition and Heavy Metal Contents in
Commercial Liquid Pig Manures

Ji-Ho Lee, Woo-Ri Go, Anitha Kunhikrishnan, Ji-Hyock Yoo, Ji-Young Kim, and Won-1II Kim*

Chemical Safety Division, National Academy of Agricultural Science, RDA, Suwon 441-707, Korea

Heavy metal concentration as well as chemical composition were surveyed in commercial liquid pig manure
to provide the basic information for mitigation research of hazardous material to agro-product. Seventy-five
samples of liquid pig manure were collected and analyzed from 2009 to 2010 nationwide. Average contents of
T-N, P,0Os, and K;O were 0.29%, 0.08%, and 0.11%, respectively. The contents of heavy metals ranged from
0.001~0.083 for As, 0.001~0.108 for Cd, 0.002~0.495 for Cr, 0.07~47.8 for Cu, ND~0.005 for Hg, 0.035~
1.033 for Ni, ND~0.291 for Pb, and 0.75~342.4 mg L for Zn, respectively. It was noted that among 75
samples, only four samples exceeded the Zn guideline (130 mg L'l) of liquid fertilizer derived from livestock
manure but others were not exceeded the regulation.
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e wulcol] o) WaET AR Aglaby e 74
o7} AT F 2% FAHEQ) otul7h A4 Erk (RDA
2010),
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R} 9 21 ZARs7} oA ol A Aol Algol
7153 AR5 20004 F 397, 20108 & 4270 A1 8HA
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ofh IR, Pol &L AHES

2YZk FFR Tk Kjeldahl g ol
3 ICP-OES (GBC Integra
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X17](Direct Mercury Analyzer, DMASO, Milestone, Italy)
of A% Au| UM =] FAIBHTE (US EPA, 1998).
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2009) L4 0] HF&EFe] 0.80%, 0.09%, 0.53% (RDA, 2009)
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Table 1. Average and ranges of chemical concentrations analyzed from fermented commercial liquid manures collected

in Korea.
pH EC OM T-N P,Os CaO MgO KO Na,O
ds m" %
Average 8.2 20.4 0.75 0.29 0.08 0.079 0.027 0.108 0.062
Minimum 5.6 3.7 0.13 0.02 0.01 0.002 0.001 0.019 0.017
Maximum 9.5 56.7 5.47 0.97 0.37 0.272 0.152 0.477 0.107

Table 2. Average and ranges of heavy metal concentrations analyzed from fermented commercial liquid manures

collected in Korea

As cd Cr Cu Hg Ni Pb Zn
mg L'

Average 0.021 0.038 0.117 12.69 0.001 0.307 0.064 40.83
Medium 0.011 0.032 0.081 7.62 0.0004 0.256 0.055 2226
95% percentile 0.062 0.105 0.367 39.03 0.002 0.592 0.176 124.99
Minimum 0.001 0.001 0.002 0.07 ND 0.035 ND 0.76
Maximum 0.083 0.108 0.495 478 0.005 1.033 0.291 342.4
Korean Criteria 5 0.5 30 50 0.2 5 15 130

(RDA, 2010)

ND =not detected.
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Fit H9E Table 2] A|AISHITE f-5HH] 7579 S5
2 FheF M9 As (0,001~0,083), Cd (0,001~0,108), Cr
(0.002~0,495), Cu (0,07~47.8), Hg (ND~0,005), Ni (0,035
~1,033), Pb (ND~0,291), Zn (0.75~342.40) mg L] ¥
A2 2AME T, HotEES As (0.021), Cd (0.038), Cr
(0.117), Cu (12.69), Hg (0.001), Ni (0,307), Pb (0.064), Zn
(40.83) mg L '0] W92 ZAME|QIL) o] ) 224 /)%
off Tt A el FE=E 2ARIYTH (Fig. 1), ol Cudl
Al Song et al, (2006)} Kim et al, (2004)0] H 115l oHu] =
Z¥zy otk W]l 13.97 (ND~105.48)) 6.50 (0,75
~38.32) mg L'k fARE W9 HES B O}, Kang
(2007)2] B33} 430 (2.10~8.00) mg L~ HT}= B H9)
£ HYt} o}d9] HLo|x= Song et al, (2006)3} Kang
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Fig. 1. Relative distribution (%) to criteria of heavy metal
contents in fermented commercial liquid manures collected
in Korea.
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(2007)0] Hargh W] F- Zz) sgatekakt #efQl 20,90
(0.27~215.12)7} 15,77 (4,22~53,07) mg L9} -F-AFSH 9]
B S B O Kim et al, (2004)0] 2118} 8 84 (0,78~
45.87) mg L HCh= ¥ 9915 B, 2Aflu] 5 3
A5 2l Ao B ey fa o] Fdwe|et
TAEE ol AAE A1) felSEd: 71 (RDA, 2009)

of B3} As, Cr, Hg, Pb2] 7% 1/60~1/40 4=%0]31, Cd2}
Ni®| 739 1/5 FEo] e 202 bxgh | 2elgt
= 9o, Cusl A4 %1—‘% AlZel|A] 7122191 50 mg L]
LR AIRZE ZAFEQLL, Zno] A5 759 AR Z 47
o AlEAA 7]EA12] 130 mg L8 ZEHste] Bejrt 2t
= AR FRIEIr:, Tl W] Fese] Bl
ZoJzhHrt 7 Yeht AR i1 wo] ofu|A]Rof| o3 3
FHZro| ZolHS-S =A%k 2= qit} 897 A 2| oA Q] 7]
B Q) ZEES A (Fig. 1), As, Cd, Ni,
3 Pbe] 2= 7] thH] 1/10 of3tel|l A 80% o) de] 2
£ AABIRAL, Cut Znd 71 ] 1/10 o]ske} 1/10~
3/10014 30~40%°] sFohz FEE HAFIL, 7IE o
8] 3/10~71E2] 9] WelolM= i 20% S HoF=3i,
53] obd2 7IEAIE ek Aol oF 5% Hle RALE
ATk,

Table 32 ¢-2|uet v o] SFel &t o< 4
o] AFHBAE HERH Zoln. Faivle sfehdE
K0 A|2Jgt pH, T-N, OM, P05, CaO, MgO 7tojl= 57
Ao FOodt 2 AEAIE B3 (p €0.05, p<0.01),
53] pHell thet o2 shebdEts BT 2o s
YERH AT, P.0sofl that CaO B! MgO+= 0,90 o< =2
Fol HHAE BAFAL, CaO2F MgOZhe| g3 gt
0.832.2 &3ttt (p €0.01). {4k ()} Cad} Mg 1H] /¢

mlm m
N

Table 3. Correlation coefficients between major chemical composition in fermented commercial liquid manures collected

in Korea.
pH T-N OM P05 CaO KO MgO As Cd Cu Pb
pH 1.0
T-N (%) 03467 10
OM (%) 0.624" 0821”7 1.0
P20s (%) 0387" 04857 05357 1.0
CaO (%) 0.214™ 04477 0280 0909 1.0
K20 (%) 20.266™  0.051™  -0.054" 04197 0395 1.0
MgO (%) 04307 04457 05707 09767 08297 0437 1.0
As (mg/L) 0.029" 03287  -0.044™ 0.114®  0246" -0340"  0.016™ 1.0
Cd (mg/L) 0017  0228™ 0241  0.162° 0279  -0011" 0117 -0.130™ 1.0
Cu (mg/L) 0037 03167  0.094™ 0237 0398  0.169" 0.154" 03717 -0.150" 1.0
Pb (mg/L) 0.021™  0227® 0260 0217°  0206® 0283  0231™ 0077 0.124® 0408 1.0
Zn (mg/L) 0.075™  0268™  0.152® 0218" 0298  0255® 0159 0374 -0.185" 0814 0407

*’**Signiﬁcant at P=0.05, 0.01 respectively, ™not significant.
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7n3} (r=0.37), Cux= Pb (r=0.41)3} Zn3} (r=0.81), ¥ Pb
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