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Heavy Metal Content in Wastewater, Effluent and Biogas Digested Sludge

from Swine Farms Using Anaerobic and Aerobic Wastewater Treatment System
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Abstract

Wastewater, effluent and biogas digester sludge from anaerobic digester and aerobic digester of 16
swine farms had pH 6.9-7.7 and As, Cd, Hg and Pb content ranging from 0-0.0598, 0-0.0141, 0-0.0035 and 0-
0.0472 mg L_1, respectively. Heavy metal content in wastewater and effluent of all farms, which were
investigated by ICP technique, were below the PCD standard, and there was no relationships among the
heavy metal content from each collection site of the samples. Also, biogas digester sludge had pH 6.4-7.0 and
As, Cd, Hg and Pb content ranging from 3.9658-17.4499, 0.7058-2.6585, 0-0.5054 and 3.7611-44.9735 mg kg’
1, respectively. The heavy metal content from all sources were below the maximum limits of organic fertilizer
standard and no relationships between the heavy metal content in wastewater, effluent and biogas digester
sludge. Therefore, wastewater, effluent or biogas digester sludge could be used as plant nutrient source.
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2 Me (VaANINGaaaT)

W1 QLAY pH As cd Hg Pb
Fixed dome digester
A 1 7.4 0.0013™ 0.0007° 0.0004° 0.0218
2 75 00187  0.0007° 0° 0.0299
3 73 00047  0.0033"  0.0004° 0
B 1 76 00062  0.0084”°  0.0035° 0.0097
2 7.4 0.0000°  0.0053% 0° 0.0077
3 7.4 0.0009”  0.0086"  0.0030" 0.0067
C 1 7.5 0.0076" 0.0005" 0’ 0.0004
2 7.4 00369  0.0010° 0° 0
3 7.4 0.0598° 0.0005" 0 0.0001
D 1 7.4 00002  00083" 0° 0.0078
2 76 00095  0.0092%° 0° 0.0098
3 7.4 00458  00141°  0.0027" 0.0010
Covered lagoon
E 1 75 0.0177% 0.0065" 0.0005" 0.0188
2 7.4 0.0109™ 0.0027° 0.0005" 0.0137
3 76 00227  0.0051% 0° 0.0329
F 1 7.4 0’ 0.0002° 0.0004° 0.0058
2 77 0° 0.0007° 0° 0.0052
3 7.6 0’ 0.0008" 0° 0.0005
G 1 7.6 0.0129”  0.0041®  0.0009" 0.0071
2 75 00170°  0.0046"  0.0015" 0.0167
3 7.4 00040  0.0081®  0.0023"  0.0117
H 1 75 0.0594° 0.0108" 0° 0.0132
2 76 00512  0.0094%° 0° 0.0035
3 7.6 00384  0.0057" 0° 0.0031
Channel digester
[ 1 7.4 0.0284" 0.0012° 0.0004° 0.0027
2 74 0.0217"  0.0025" 0.0003" 0.0107
3 75 00250  0.0045"°  0.0003° 0.0185
J 1 7.5 0.0300" 0° 0 0.0138
2 7.4 0.0357" 0.0013° 0° 0.0248
3 7.6 0’ 0’ 0’ 0.0472
K 1 7.2 00086  0.0071®  0.0004° 0.0000
2 75 00034  0.0068"°  0.0015" 0.0080
3 7.6 0.0095”  0.0086" 0° 0.0067
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L 1 7.3 0.0010™ 0.0006" 0’
7.4 0.0075" 0° 0.0005 0
75 0.0065" 0.0024° 0.0005° 0
VIRIFIN 5.5-9 0.25 0.03 0.005 0.2

** . Pollution Control Department; PCD (2012)

a & a o S a S a % a9 o o o o A 9 o
AN 4 m’mLﬂuﬂm-LuaLLa:ﬂiu’lmiaﬁwuﬂlumLaslLLﬂ:WWId“IJad‘V\I’ISNﬁ;(ﬂiﬂl%i:ﬂﬂﬂ’m@u’na&lLL'U‘UVL&JM

21 (NadnIudadag)

WSy LA pH As cd Hg Pb
Ponding system

M 1 7.4 0 0.0037 0 0.0436
2 7.2 0 0.0054 0 0.0464
3 7.0 0 0.0050 0.0002 0.0099
N 1 7.2 0 0.0030 0 0.0129
2 6.9 0 0.0019 0 0.0184

3 7.6 0 0.0048 0 0
0] 1 7.2 0.0330 0.0007 0.0003 0.0439
2 7.5 0.0130 0.0051 0.0003 0.0385
3 7.6 0.0140 0.0016 0.0003 0.0289
P 1 71 0.0264 0.0059 0.0001 0.0163
2 7.2 0 0.0061 0 0.0246
3 7.4 0.0160 0.0063 0 0.0102

AU 5.5-9 0.25 0.03 0.005 0.2

* : Pollution Control Department; PCD (2012)

UsinmlsanannviuldssuntinTasindouuy
lailFanne fidn 0-0.0035 mg L uazuanensnuagng
Inpdnnesia (P <0.05) Wi B JuSanmilyan
lut‘iﬁLﬁmLa:ﬁwﬁamﬂﬁq@ ™ ﬁgmﬁuﬁaamaﬁ 1 ud
WS C, H way J ldwuvSunasdsen swmannszuy
tesndsuouldeime wulsan D1 0-0.0003
mg L

Usinmazmannvsuldssuninain ey
lailFanner fidn 0-0.0472 mg L uazuanensnuagng
fupdaynesia (P <0.05) W J flSumazmlu
ﬁnﬁmm:t{ﬂﬁamnﬁq@ Iugmﬁué’mmo‘ﬁ' 3 fe
0.0472 mg L udnwiu L walinuSinmazi &5
ﬂ%mmmﬁ%mnvxhi’uqnsﬁi%s:uuﬂwﬁ'aLLUUI%mmﬁ
fidn 0-0.0464 mg L

T, . & - v
sunginulTinmlanswinns 4 adia lwih

v v
a oA

a a A
LRYLLASUINS Lu@d%’muﬂ”ﬁﬂmﬂauﬂla\‘lmi%hﬂ%

Tanfuanuazlaunaiounasneg (Dobrzanski et
al, 2010) PlFiAsgny wazdSinmlanzwinluszuy
1ua dndonuuliltormaiianunnninluszuy
o L :/ a L% dl' 6 d' 2
thdasdouuulforme  iliesnluvugnanls
ssuuthda  sndswuuldennmeaazinsiiusiusiv
;‘J]aqﬂil,l,azﬁ']"lﬂi‘h%mﬂﬂ'aué”mﬂanﬂ%mm;&aqnﬁoﬁ

wagnin

[ a v
2. anadlunsa-twawazdsuimlanegninlunin
AzNOWNAANT
u qQ
ﬂ'mmﬂau%laqmﬁa 6 W1suiAn 6.4-7.0 uaz

wanaanwaeng ey nesia (P > 0.05) las
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atlutdnanasguilpdunis W. 4. 2548

(Department of Agriculture, 2008) AINBaLLBuA b
TN 5
ﬂ‘%mmmi%ﬁlumﬂmﬂaugaqnsmnnnﬂﬁu

¢ 3.9658 57 - 17.4499 mg kg'1 LAZLANAIN LN

a

Lifivedannmesda (P > 0.05) samuaaidiouiien

0.7058-2.6585 mg kg  WazLANGNINUaEIRTE &R

NIRDA (P < 0.05) Imlwumnﬁqﬂlu W1su J uaziias
ﬁq@lu W3y B §wsudsanien 0-0.5054 mg kg WU
T 9130 B uaz w15 J 1ilee 2 W3 uazilidnuanadns
fuathalifiuidunaia (P > 0.05) sauazm

b
@1 3.7611-44.9735 Y

-1 ' o ' '

mg kg UAN@1INKBEN b
WAAYNIEHE (P 2= 0.05) (7N 5) mMInnn
mﬂaugaqmﬁﬂ‘%mm{[am%ﬁnﬁLmn@i’mﬁu 219
N Aq o & ' & a
snnamsnlfidssgnilundazshin e
WaANe"4i% (Dobrzanski et al., 2010) NM3lHa1WIIgNT
udazszazmaLasLdvle undinmslisiauas
4 [ a n:i 1 a K A o v
asftznavianauamsfiuandrariu - Felinarild

S1FVal MIR%ZﬁﬁﬂﬁﬂuLﬂ aumlugmmmnmn@mﬁu

®18 (Tulayakul et al, 2012) LiafuwimdagIn
ﬂ’%mm‘[am%ﬁfﬂu@iawﬁ@‘[@ﬂ‘fﬁﬁg@ﬁg@ﬁaﬂﬁmﬂﬁ
dofanaIMLsazsg Wyt fdndann e azmi
#AfIU 0.09: 1 Iy 0.35: 1 uAaLdlEy 0.53: 1 Uz

A { o YV &) +|
tsan 0.25: 1 Galavhmnaznauyagnyllfidude

2edfaany
lawuanusunus
1. TS mlansninAUUS I

Tavewiin udazsiiars 4 78a o AAUMBEIAIN

2. sl alaneviinudazoiians 4
790 Twidauazinfstudsunalanswinlunn
ALNOUYAFNT

3. sz idaa N dunsa-luanuySIn alans
winudazafians 4 oiia lwinde dhfvtenmneznen
Yagns

4. st alanswinuasssfiang 4
gha  lwihiuAldszoudeideuonlfeineuss
wwulildonma FalSanainusiudUsunmdannuas

#NINNIAIT N

l:l | 2 s 6 a A ar 1 a ar
MN8N 5 ﬂ’)’]SJL‘]_]‘Irlaﬂi(ﬂ-L‘.lJﬁLLa:ﬂﬁJ’]ﬂﬂfﬂ‘lﬂtﬂ%ﬂluﬂﬂﬂ@]zﬂauaﬂijﬂi"llé]\‘i‘l/‘l’ﬁ&lqﬂi (uaammaﬂiamu)

TIRREY pH As cd Hg Pb
A 7.0 6.8648 0.9631° 0 3.7611
B 7.0 3.9658 0.7058" 0.2761 7.3129
E 6.7 9.3338 1.4099™ 0 33.0482
F 6.8 11.0560 14554 0 6.7575
| 6.4 17.4499 1.6997" 0 20.9260
J 6.5 10.9052 2.6585 0.5054 44.9735
NW@]?E']‘H* 5.5- 8.5 50 5 2 500

* mmgﬂuijﬂﬁu‘n%ﬁ (Department of Agriculture, 2008)
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