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EFFECT OF WASTE ACTIVATED SLUDGE AND PALM FIBER RATIO
ON QUALITY OF COMPOST
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Abstract

Waste activated sludge (WAS) and palm fibers are classified as industrial waste
with a high amount of nutrients and organic matter. This research is investigated the
effect of 6 ratios of WAS to palm fiber at 100:0, 90:10, 80:20, 70:30, 60:40 and 50:50 by
weight for 60 days. The results showed that all ratios of compost had physical properties
in accordance with the standard for organic fertilizer of the Department of Agriculture.
While the chemical properties, the cadmium content was found to be in the range of
4.6 to 8.3 meg/kg, which exceeds the standards and tends to increase as the proportion
of WAS increases. The 70:30 ratio achieved the highest germination index (83.10%),
which differed significantly from the other ratios. In conclusion, a compost ratio 70:30 is
deemed most suitable for producing compost from WAS and palm fiber, meeting
germination index standards. However, the slightly elevated cadmium content indicates
the need for improved fermentation methods, possibly by using the proportion of WAS
less than 50 %, sludge pretreatment to reduce cadmium before fermentation is a
consideration and it is recommended to increase the type of materials used in co-
fermentation. In addition, the long-term use of this compost on plants should be studied

regarding its effects on the food chain and the environment.
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Table 1 Properties of materials in composting

Parameter waste activated sludge Palm fiber
Moisture content (%) 89.3+0.1 15.140.2
Total solids (%) 10.7+0.1 85.0+0.2
Volatile solids (% dw) 77.240.2 93.7+1.5
Total nitrogen (% dw) 2.6+0.0 0.4+0.0

Table 2 Heavy metals content in waste activated sludge

Heavy metals (mg/L)

Characteristics

Hg Cd Cr Cu Pb As
Waste activated sludge ND 0.005 0.016 0.124 ND 0.176
STLC 0.2 1.0 5.0 25.0 5.0 5.0

Remark ND: not detect; STLC is Soluble Threshold Limit Concentration
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Figure 1 Characteristics of compost at the end of fermentation.
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Figure 2 Moisture content during composing.
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Figure 3 Temperature during composing.
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wimnagnouthidefitnvhdendniviinaueadlentesniunsgiusinun us
Tumsvidenstniinstdaauduesnanninagneuindsearldauduiuresendely
Jovinifisntu uandemdusmlavenindiifvgedanis Ssausoneduuasaraslufivldine
Tagiamgludn (Fu et al, 2018) wagdrnuuandsiulUlufivudazein Ssnnsdesaaroni
sssuvfvewandlonfiadadinfieuiuuszana 15-30 U (Sitisara & Pongpattanasiri, 2022)
vilifinsanddludanedondunaiuiu uazdwnadsenisazanuandonluviaslgomis
\Aamnuidssienslésuuanilendnginme wasduawmgiliiAnlsedlndlasufaduans
feuzSluuywdlagnde
nsdagaaneisuysalvasevin
mimaa‘uﬂﬂi&iaaaawﬁaugizﬁmmﬂwﬁﬂLﬁuéaﬁﬁwﬁ’mﬁm%@mmwﬂEﬂ,uu,dmm
Juiiwresansdfgseiiv annznszuiunisnande waznisgesaasdun3gingludendn
ansaveaeuldlagiinisindviinseenvesudn (Germination Index: GI) Ingldudnnaneda
fifidmsnisseniesay 100 vinsneaeulasldiiatiaandendfniudeuifisutuindu
annsfny wuin Jevsinfididasdmnnasneuiidedewduleundu 70:30 Sandaiinissen
YD9UAR Fovay 83.1+8.5 HumnaeiuInsgIuledunid w.a. 2548 (Litleunindosas 80)
FadAduinssenveamdauaninsaindensindndiudusswdvsdidgmeaia wansd
nstesaansfianysal Hedunumdaisenuaswdaiseniinime mvssnnnieuaiyiuln
selule Tuwnrdidomsinludnsidiu 1000 Ferdwiinissenveundaifiososay 25536
§3915197 3 (Table 3) wansdsdondndanuduiusefivas (High phytotoxicity) denpdesriu

USinauuanleniinugsiign Senvdamasenstenteudn
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Table 3 Characteristics of the compost at the end of fermentation

Waste activated sludge-: Palm fiber ratios

Characteristics Standard
100:0 90:10 80:20 70:30 60:40 50:50

pH 6.3+0.0 6.140.0 6.240.2 6.240.1 6.4+0.0 6.4+0.1 5.5-8.5!
EC (dS/m) 5.8+0.0 5.9+0.1 5.6+0.1 4.940.0 4.7+0.2 4.3+0.2 <1?
Moisture content
) 12.5+0.1 12.0+0.1 10.340.6 9.2+0.8 9.640.6 8.9+0.2 < 20?
C/N ratio 11.0+0.2° 13.642.2°  142414° 161409  17.241.9° 18.0+1.6° <20:12
Total nitrogen (%) 2.6+0.12 2.3+0.4° 2.240.2° 2.0+0.1° 1.940.2° 1.940.1° > 10!
Total phosphorus (%) 3.240.1° 3.1+0.1° 2.6+0.1° 2.8+0.2° 2.3+0.1° 2.1£0.1¢ > 05!
Total potassium
) 1.240.1% 0.9+0.0¢ 0.9+0.0¢ 1.0+0.0° 0.9+0.0* 0.9+0.0% > 0.5!
Organic matter (%) 50.0+1.7 52.2+1.4 53.1+0.7 55.8+0.9 57.1+0.7 57.6+1.9 > 302
Hg (mg/ke) 0.5+0.0° 0.740.0% 0.7+0.0° 0.6+0.0° 0.7+0.0° 0.640.0° <2
Cd (mg/ke) 8.3+0.1° 7.640.3° 6.8+0.2° 5.8+0.1¢ 5.8+0.2° 4.6+0.1° <5t
Cr (mg/ke) 1983+4.78°  191.0+7.8%° 181.7+89° 1454+25°  152.0453° 1468433 < 300!
Cu (merke) 1445+433° 1444448  1289+6.4° 1143+18° 116.4+39°  95.0+1.8° < 500
Pb (mg/kg) 34.141.6° 32.2+1.6 29.1413°  23.6+0.6° 24.3+0.9 19.0+0.9° < 500!
As (mg/kg) 13.740.5° 12.940.7° 11.3+0.6° 9.6+0.5° 9.0+0.3° 7.240.5° < 50!
Gl (%) 25.5+3.6° 452+485% 5124259  83.1485°  53.0+11.7%  65.1+1.0° > 80!

Remark !Standard of Organic Fertilizer 2005
Standard of Organic Fertilizer 2012

aiUsena
Jendinldnnagneuiideiiivseg1afed (8ns1di 100:0) wiUTUINEIHRIMITUAN

genan TuvaigriuasnuiandedluySinaganddnsiandu 9 Mmeruiu Jdinnuaenndos

Y

o

uarmsihlid wagluseninamsudindnduveauenluidoguussiian uazidenaaounis
dovaaneiiauysal fendvinssenvesudamiian (Govar 255+3.6) Usidsnsdenansilsl
anysal Sanubufiwiofivg dafulumsvindendnanmnegneuinds Jemsuinduiutan
3u lngldusinuresninagneuidetiosninfesay 50 ogdlsfiniu Feuddrgevsinlu
Samdunnagneuindededulelidy 70:30 andusndmiivanganiign winuliun
wankden 5.8+0.1 fadnsu/Alansy NuArunasgudedusd we. 2548 (Lifiu 5 TadnswAlansu)
winfisanluwinistluldusslevilunisgnity e1ainsarauuaniesludiueiie q vesiy
damansenusoialdens wddludagtuimeluladannisvudouveswanidon
8198010 (bioremediation) 1314 9Aun3suasivlunsvrauandenlufiu Teasiiuy

3
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