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Combination Uses of Boiler Ash and Palm Oil Mill Sludge with Animal Manures

in Compost Production
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Abstract

In Thailand, intensive agriculture and longtime chemical fertilizer use cause in low soil fertility and organic
matter. Organic fertilizer can increase soil organic matter and improves soil properties. In southern part of
Thailand, oil palm cultivation is popular. High amount of organic waste was generated after the oil palm extraction
process. This study interested in the use of boiler ash and palm oil sludge with manures (cattle manure, chicken
manure and pig manure) and LDD.1 addition for compost production. This experiment was arranged in Factorial
in Completely Randomized Design with 3 replications and 2 factors; firstly, type of wastes comprised of boiler ash
and palm oil sludge, and secondly, type of manures comprised of cattle manure, chicken manure and pig
manure. The composting process took 45 days. The change of pH, plant nutrients, sodium content, electrical
conductivity (EC), organic matter, organic carbon, C:N ratio, moisture content and Germination Index (Gl) in the
composts were determined. The results showed that type of wastes and type of manures had significant effects on
pH, total nitrogen, total potassium and sodium content, but not effect on EC, total phosphorus, organic matter,
organic carbon, C:N ratio, moisture content and GI. From the study, treatment consisting of palm oil sludge 26.7
kg with pig manure 6.7 kg was the most suitable treatment for composting. Its compost had pH 6.64 (neutral),
2.53 dS/m EC, 2.91% total nitrogen, 3.37% total phosphorus, 0.88% total potassium, 0.03% sodium content,
35.15% organic matter, 20.39% organic carbon, 7:1 C:N ratio, 51.95% moisture content and 82.2% GIl. The

compost was completely degraded and can be used as organic fertilizer after 45 days of composting process.

Keywords: compost, manures, palm oil sludge, boiler ash, oil palm
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Table 1 Chemical and physical properties of materials used in the study.

Type of organic materials

Properties
Boiler ash Palm oil sludge Cattle manure Pig manure Chicken manure
pH (1:2) 101 7.6 9.1 7.4 8.2
Total N (% N) 0.7 3.1 1.6 2.7 2.3
Total P (% P,O,) 3.3 2.3 0.6 10.8 3.5
Total K (% K,0) 2.8 0.2 3.7 1.2 2.0
Na (% Na ) 0.0 0.0 0.4 0.3 0.4
EC (1:10) (dS/m) 1.8 0.7 6.0 3.3 6.8
Organic matter (%) 17.3 48.8 50.8 44.9 415
Organic carbon (%) 10.0 28.3 29.5 26.0 241
C:N Ratio 14 :1 9:1 18:1 101 10:1
Germination index (%) 99.4 84.6 515 85.2 18.0

Moisture content (%) 8.1 16.5 21.3 14.8 43.8
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NRIAINNTZLAUNINEN 45 Ju wudn siareadadenaliiin pH A1nnsdnnsin Bunadlulasiawismun
Usrnnulnunadunnomn Bunulndon Bundwieing Bunndwidanduen shndauaniueuselulnsay
unnsinsuatdteddnnieeds  Dellawindildandvessesifiendussdn  (8.74) ffmalwwaden
Ve (2.30%) uardnsdouasuausalulngan (11.2 1 1) gandinnaznan g muﬂwﬂnﬁiﬁmﬂmnmﬂ@u-
Unsudlenmsih i Banadlulnsawions Bunndondo Yunodurisedng  uarlfunnsuvisdansuengandd
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Famsin LLle?mm‘Esanwmwm (3.53% Waz 0.15% ANNANAL) muﬂwmlummmumm 2 uetiaafuaniuyaln
uﬂ?mm‘lﬁmmmﬁmuzﬂqmm Ao 251% usliaaauansnefurinensd 1 Wueaasfuaniuyalaatingd
wedAnyeata  Ujduiudianszudneaiinreadouasyadnslidanaliiinisin i Fannureaweianan
UunnuBuvizednng Buudusdaisuay snsdounsuausalulnsauuanssiuatnaditdAnynwaia (Table 2)
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Table 2 Chemical properties of compost at 45 days after composting.

EC’  TotalN  Total Total Na om” oc*
Factors pH C:N Ratio
(dS/m) (%) P,0; (%) K,O (%) (%) (%) (%)
Type of  Boiler ash 8.74A 1.93B 0.97B 3.02 2.30A 0.06B 16.85B 9.77B 11.20 A
wastes Palm oil sludge 6.65B 3.06A 3.11A 2.84 1.39B 0.08 A 38.84A 22.52 A 7.27B
Cattle manure 7.98A .35BC 1.76B 2.09C 1.95AB 0.056C 27.68AB 16.05AB  11.24
T ; Chicken manure 7.10B 3.25A 2.32A 3.38A 2.11A 0.13A 29.68A 17.21A 8.04
ype 0
Pig manure 7.92A 1.95C 2.06AB  3.38A 1.45C 0.03D  25.48B 14.78B 7.89
manures
Cattle manure + chicken
: 7.76A 2.43B 2.01AB 2.87B 1.87B 0.07B 28.54A 16.55A 9.77
manure + pig manure
T 8.93A 1.70 0.70C 2.35 2.35A  0.04DE 17.2 10.02 14.66
T2 7.89B 2.78 112C 3.35 2.51A 0.11B 17.88 10.37 9.26
Type of
yp T3 9.21A 1.38 1.20C 3.4 2.03B 0.03E 15.81 9.17 8.78
wastes
T4 8.94A 1.89 0.84C 2.98 2.31AB  0.05DE 16.46 9.55 12.10
X
T ¢ 5 7.04C 3.01 2.82B 1.84 1.55C 0.07CD 38.09 22.09 7.82
ype o
T6 6.32D 3.72 3.53 A 3.40 1.71C 0.15A 41.49 24.06 6.83
manures
T7 6.64CD 2.53 2.91B 3.37 0.88D 0.03E 35.15 20.39 7.00
T8 6.59CD 2.98 3.17AB 2.76 1.43C 0.09BC  40.63 23.56 7.44
Type Of Wastes *% *x *x NS *% *% *x *% **
Type of manures x . . . x x . *x NS
Type of wastes x Type of manures > NS * NS * > NS NS NS
% CV 2.90 9.96 9.76 8.90 5.35 12.90 6.49 6.51 26.98

* Significant at p<0.05, ** significant at p<0.01, NS = not significant, * electrical conductivity (dS/m), . organic matter (%), ¢ organic
carbon (%), T1: boiler ash x cattle manure, T2: boiler ash x chicken manure, T3: boiler ash x pig manure, T4: boiler ash x cattle
manure + chicken manure + pig manure, T5: palm oil sludge x cattle manure, T6: palm oil sludge x chicken manure, T7: palm oil
sludge x pig manure, T8: palm oil sludge x cattle manure + chicken manure + pig manure.

AntANIINIEAIWaaLiaudin

PAIAINNTTUIVNITNNN 45 FU WU mﬁmmmtﬁﬁmmiﬁﬂ?mmmm%‘umnm\ir‘fuﬂﬁmﬁﬁﬂz@ﬁﬁ“a;mmﬁﬁ
Tmﬂﬂwﬁﬂ‘mﬁmﬂmnmzﬂ@uﬂm’uﬁmm%u@‘mdﬁLﬁ’mﬂm@m’ (55.95%) edNATAAUN19aDn  wiriaeade
luidenalffiinnseanaaamdauanmneiuatraliiadAyunieadia (Table 3) ﬂﬁmmmgmﬁ”mq’dm@iﬁmm%u uATFTT
mfmﬂﬂmmLuﬁmmeﬁqqﬁu@ﬂwﬁﬁmﬁﬁﬁmmmaﬁ Tmﬂﬂwﬁﬂﬁiﬁmﬂmiﬁﬁmm%umndqmﬁm“nﬁmﬁlu (50.75%)
(Table 3) mum@mumummﬂnmmmemwm A8 89.90% ﬂ{]muﬁuﬁmm”mﬂwummmﬂLmvmmmrﬂumm‘m
mwmumvmummaﬂmmmeLLmnmqnuﬂmquuﬂmmmmqmm (Table 3) ﬂ?mmmwmubﬂfaaﬂmﬂwmaﬂu
494 40-60% mf-ammmniumwmﬂﬂumﬂmumm 7 F4 ndananduneditenEn ALTY mﬁmmﬂuﬂ%ﬂmmm
Tunisasoyidvlnvesqauae ‘Emﬂmwmummmmﬂumiwwﬂwuﬂmifagsl,umq 50-70% (Tom et al., 2002)

(Table 3)
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Table 3 Physical properties of compost at 45 days after composting.

Factors MC¥ (%) GI” (%)
Type of wastes Boiler ash 42.07 B 82.29
Palm oil sludge 55.95 A 75.35
Cattle manure 48.88 A 80.34 AB
Type of manures Chicken manure 50.75 A 75.9 AB
Pig manure 4577 A 89.90 A
Cattle manure + chicken manure + pig manure 50.65 A 69.13 B
T1 Boiler ash x cattle manure 42.13 85.95
T2 Boiler ash x chicken manure 45.09 73.58
Type of wastes T3 Boiler ash x pig manure 39.59 97.61
x T4 Boiler ash x cattle manure + chicken manure + pig manure 41.47 72.02
Type of manures T5 Palm oil sludge x cattle manure 55.63 74.73
T6 Palm oil sludge x chicken manure 56.41 78.23
T7 Palm oil sludge x pig manure 51.95 82.20
T8 Palm oil sludge x cattle manure + chicken manure + pig manure 59.83 66.24
Type of wastes > NS
Type of manures * *
Type of wastes x Type of manures NS NS
% CV 6.30 13.87

* Significant at p<0.05, ** significant at p<0.01, NS = not significant, “moisture content (%), * germination index (%).
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Table 4 Compost properties in comparison with the standard value of Department of Agriculture.

Standard set by Composts
Property of composts . "
Department of Agriculture T1 T2 T3 T4 T5 T6 T7 T8

pH (1:2) 5.5-8.5 8.93 7.89 9.21 8.94 7.04 6.32 6.64 6.59
Total N (% N) 21.0% 0.70 1.12 1.20 0.81 2.82 3.53 2.91 3.17
Total P (% P,O,) 2 0.5% 2.35 3.35 3.40 2.98 1.84 3.40 3.37 2.76
Total K (% K,O) 2 0.5% 2.35 2.51 2.03 2.31 1.55 1.71 0.88 1.43
Na (% Na) <1% 0.04 0.11 0.03 0.05 0.07 0.15 0.03 0.09
EC (1:10) (dS/m) <10 dS/m 1.70 2.78 1.38 1.89 3.01 3.72 2.53 2.98
Organic matter (%) 2 20% 1454 1634 1316 13.87 36.70 40.14 3356 39.34
C:N Ratio <201 12.37 7.93 7.39 10.27 7.53 6.61 6.68 7.20
Moisture content (%) < 30% 4213 45,09 3959 4147 5563  56.41 51.95 59.83
Germination index (%) 2 80% 85.95 73568 97.61 72.02 7473 7823 8220 66.24

“T1: boiler ash + cattle manure, T2: boiler ash + chicken manure, T3: boiler ash + pig manure, T4: boiler ash + cattle manure +
chicken manure + pig manure, T5: oil palm sludge + cattle manure, T6: oil palm sludge + chicken manure, T7: oil palm sludge + pig
manure, T8: oil palm sludge + cattle manure + chicken manure + pig manure.
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