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Production of compost from concentrated latex sludge as a soil amendment
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Abstract

This research investigated the production of compost from concentrated latex sludge as a conditioner and studied the
properties of the compost in four different experiments using different ratios of composting ingredients: concentrated
latex sludge, urea, and cow manure. The different ratios were used were: 3.0:0:0, 2.0:0.5:0.5, 2.0:1.0:0, and 2.0:0:1.0,
respectively. All compost formulations were analyzed for their properties, specifically the average of: temperature,
moisture content, pH, electrical conductivity, and organic matter. It was shown that a suitable compost fermentation
period lasted for 50 days. The properties of the compost derived from concentrated latex sludge included an average
temperature range of 29.80-38.06 °C, the percentage of moisture content ranged from 78.92% to 81.82%, pH was
between 8.34 - 8.48, electrical conductivity (EC) was 3.18 - 6.13 decisiemens/meter, and quantity of organic matter
ranged from 38.51%-42.71%. Among treatments, the compost in the second treatment with the ratio 2.0:0.5:0.5 was
found to be the most suitable, showing the greatest economic value and investment return due to its superior N: P: K
content which was the highest in the experiment. Specifically, the percentage contents of N, P, K were 4, 0.95%, and

0.39% respectively. In analysis of economical value, the compost yielded a return on investment 48.47% and a net
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profit of 1,537.80 Baht per production cycle. In conclusion, the production of compost from concentrated latex sludge

contained primary micronutrients and had potential for promoting plant growth as a soil conditioner.
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Table 2  Properties chemical of compost from concentrated latex sludge
Parameter Value Organic Fertilizer Standard of Department
of Agriculture (2014)

pH 7.54 5.5-8.5
Moisture (%) 25.53 30
Electrical conductivity (dS/m) 1.25 Not more than 6.00
Total nitrogen (%) 2.22 210

Total phosphorus (%) 21.60 205

Total potassium (%) 2.10 205

CIN Ratio (%) 18.18 <2011

Total lead (mg/kg) 310.00 <500

Total arsenic (mg/kg) 35.00 <50
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Physical changes of compost from concentrated latex sludge

Physical changes in compost of compost from concentrated latex sludge

Treatment
15 - 28 day

29 - 42 day

Complete decomposition
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Figure 1 Changes in temperature in all experiments
during the composting process.
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Figure 2 Changes in moisture content in all the
experiments during the composting process
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Table4 Average temperature of compost from

concentrated latex sludge

Average temperature
Treatment Latex sludge : urea :

COwW manure (oc)
1(3.0:0:0) 37.01 % 4.08°
2(2.0:05:05) 30.82 + 1.37°
3(20:1:0) 29.80 + 1.34°
4(20:0:1) 38.06 + 7.75°

Note. a, b The difference is statistically significant at the level of
P < 0.05

@aam:mnmmwﬁﬂﬂwﬁ'ﬂsl,u‘*ﬁw 7 TBUIN WU
ﬁmmm%umﬂﬁq@ waidaansonTuma lifuananuiu
L’%Maﬂaannqﬂﬂﬁiwﬂaaa LﬁmmmnlumdLLinﬁﬁmqau
Ej'oﬁmw%ua%i Lm:mmmaﬁmqauﬁﬁmwwst WaE
pualngfanumansafivanugwldasonaliien
ﬂ’J’]&J‘%%g\‘llWﬁ’NLLiﬂ %amimimuqummﬁyﬂﬁ AN EN
danydasaanpvasniunidaglugag 50-60 Waidud
%uﬂwﬁaaﬁﬁﬂﬁﬁ@miﬂayamuﬁgdq@ (BATan
a3, 2554) %nﬁwmnmw%ummﬁuvlﬂﬂwﬁ'ﬂ'cnz
Qﬂé’(ﬂLLuuLLa:a@ﬂ%mmﬁmﬁﬂwaammﬁmzﬂ,uﬂadﬂﬂ
lAAaaninnsviaeendianle (F3uni1 Tua,
2552) uanInanuIwiiesnin 20 wWadidud asvinlw
q'ﬁuw%ﬁﬁﬁwmm‘aUamﬂmﬂLLa:mWﬁ’ﬂﬂﬂé’umm
@Waglwnssas unsing, 2559) nnIANM1RIELA
famia (2553) mia@mm%ﬂuﬁmﬁ'ﬂﬂﬁmmsnﬁﬂ@i’
I@]Uﬂ’]iwaﬂﬂgﬁ_lﬂadﬂUlﬁLﬁ@m’]‘iﬂ‘iZ?ﬂ’]Uﬂ?ﬁll%uaaﬂvlﬂ
ﬁ'fidLﬂﬁ%uﬁlﬂlﬁtymmﬂu%ugﬂunaaﬂm

Table 5 Average moisture of compost latex sludge
from concentrated latex sludge

Treatment Average Organic

Latex sludge : urea : moisture Fertilizer

cow manure (%) Standard
1(3.0:0:0) 38.92 + 2.04°
2(2.0:0.5:0.5) 31.65 + 1.67°

Not more than
3(20:1:0) 31.82 + 2.05° 35 %

4(2.0:0:1) 31.79 + 1.80°

Note. a, b The difference is statistically significant at the level of
P <0.05
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2.4 @1ANTWNIA-A9 (pH)

@hmsﬁ’f’[%lﬁ’m’]iwa@ﬂUﬂi’fﬂmnmﬂ“ﬁuﬂd
1‘2’1maifu@m'ﬂi’@@iﬂmiﬁﬂwﬁmﬂfuuam61'\1 (Figure 3)
WU’j’]ﬂ’ﬁNa(ﬂﬂﬂ%ﬁﬂﬂ’]ﬂ%LLﬂdﬁt\‘l 4 TANIINANDY
fenadsanuiunia-as (pH) asaaszaznIINafed
aglugasfl 8.34-8.48 dninmsinnasgiudedunis
(NTWATIMIMILNEAT, 2557) lasfnualiiiananadu
NI9-6139 (pH) 5.50 - 8.50 HaMIFNHINLIELAR BN
\Junsa-619 (pH) q@msmaaaﬁ' 1 uaz 4 DeLafe
AU unIa-a19 (pH) WAL 8.34+0.54 Uaz 8.38+0.61
auiey llenunandrsnuadelnedagnieada
fiszeiu 0.05 z%m%’uqﬂmsmaadﬁ 2 uaz 3 Auady
anuLdunIa-a19 (pH) ¥inNU 8.48+0.41 Laz 8.48+0.54
Lmn@mﬁ‘ummiwmadﬁ 2 uar 3 adIUnBEATL
fi52@U P < 0.05 NaN3AN®GY (Table 6) WUINAANA
Wunsa-and (pH) maaﬂwﬁ'ﬂmﬂﬁuﬂa
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Figure 3 Changes in electrical conductivities (EC) in all

experiments during the composting process

2.5 @159 11# (electrical conductivity)

@iﬂﬂﬂiﬁﬂ‘lﬂﬁ’]ﬂﬂiﬂﬁ@]ﬂU‘V\ﬁ'ﬂiﬂﬂﬂ
mﬂ‘ﬁuﬂamaaﬁ@ﬁﬁﬂﬂiﬁﬂVLWWﬁnﬂi'uLLamﬁo (Figure 4)
wuinaassnsinning 4 TANIINANDINNDA
JzozIaINsRUNAaIN T AN (EC) agluﬁ’sdﬁ
3.18-5.85 Laddundaluas d9ddrnsinlawa (EC)
frnwnarinasgwlladudd Taoimualifidnsinluin
laiin 10 0dFandaiuas (nsudnmaneas, 2557) Galu
mswamijmnnn’m“??uﬂﬂ*‘ﬁ‘s:ﬂ:nmmwﬁn 50 7% WANNT
finwN69 (Table 7) wuh“’g@miw@aauﬁ 1 unz 4 Heade
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anniInaaasduw iyl luianiadeann
Tagm95udurInTzUIRMIRINRAIA UL TN IA-619
(pH) 2adi)aminasiingaies 9 uazilar unizuIn
nmandnlnaninauysalaziidranaduna-dls
(pH) aaadlazadN Huang et al. (2004) 318971%31
a X A ' = '
MstANIunIeaaasvasanulunta-ans (pH) 1u
ﬂadﬂﬂLﬁm}’mmiﬁ’]mumadﬁﬁuﬂ’%rﬂﬁﬂayama
g15Usznaudun3dyd TINN1TNAaaIAIANNLT®
ﬂm-@hﬂuﬂadﬂy%ﬁ'ﬂnwwéﬁ%ij’ﬂawy‘itﬁuﬁm:
laAansidasundasunni pH 8¢ 8.00-8.48 Liu
fnfivandinuidutuaeslalasiaudaan (HY)
nflanuFuRusdanisaTydulavesafunid
=1 I A < ' + Qs
LLammamwmmLﬂuﬂmﬁsamumﬂuqy‘mm
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T36n30-619 (pH) VoENYNTandnIzdInadadnns
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HRNNAINBIUINNTA-619 (pH) Ramwidunsaluns
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]
ilonini@ (Ameen et.al, 2016)

Table 6 Average (pH) of compost latex sludge from
concentrated latex sludge
Treatment Average Organic Fertilizer

Latex sludge : urea : (pH) Standard
1(3.0:0:0) 8.34£0.54°
2(2.0:05:0.5) 8.48+0.41°

55-85
3(2.0:1:0) 8.48+0.54°
4(2.0:0:1) 8.38+0.61°

Note. a, b The difference is statistically significant at the level of
P <0.05

M3 WA (EC) 1¥inny 3.18+0.66 WAz 3.41+0.34 anal
s lifanuuandrstuatnsfivbidnfiszdu P < 0.05
LL@iéﬂ%?ﬂJmnﬁﬂ@aadﬁ 2 uaz 3 Aadumainlni
(EC) viNAL 5.85+1.06 LAz 5.24+1.19 LANGINH
atiafitudAyfiszau P < 0.05 NYANITNARDI
é’andndwmsﬁﬂﬂﬁhﬁuag’ﬁ'uﬂ’%mmé’mwa’mwau
ﬂﬂgL‘%ULLazga'S"JL‘*ﬁmﬁmﬁ'umiﬁﬂwwaﬁ%m’]
WINIAT (2563) @i']ﬂﬁﬁw"l,wﬂwmi'@qau%mi"awhﬁ"u
5.98 LOTTLUUADLUAT
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Figure 4 Changes in electrical conductivities (EC) in all
experiments during the composting process

2.6 ﬂ"la%ﬂ%'ﬂ'fﬂq (organic matter)

Suﬂ%ﬁmqmwﬁwﬂwﬁ'ﬂmnﬂ'mﬁl,ﬂmsaﬁﬁ'@
daunieiagnn 15 T aseeszuzaMInINienin
wuiwﬁmmﬁlﬂﬁuﬂ%ﬂfmqﬁv’d 4 mmsw@amaglumaﬁ
38.51 - 42.71 ‘qﬂ“g@mi‘n@aauﬁﬂ%mmauﬂ%m’i’mqm
#1n4130 Lﬂa‘i%u@ﬂ@mfwﬁfﬂmummeﬁmmgmﬂﬂ
WINBUN3S (NSWBTIMIINEAT, 2557) WUINALRAY
Buniuiag q@mimaao‘ﬁ' 13Uaz4 ﬁmmﬁﬂﬁuﬂ%ﬂi’mq
LNy 38.86+4.18 39.78+8.02 WAy 38.51+8.03
auiau liflanuuandrsiueteiiioadniiszau
P<0.05 f‘fial,mﬂ@i'mﬁ'u"g@ﬂﬁmaaaﬁ 2 ﬁﬁ@hﬁm’%ﬁ@q
WiINND 42.7146.62 s‘fﬁﬁﬂ‘%mmmm%umﬂﬁq@Lﬁaamﬂ
samawnaudsznaudomniuils fogi3s uazyain Gth
anususalumsiniivanuuldasssanalidanudn
mnﬁqﬂwamiﬁnmﬁa (Table 8) Lﬁmmnmmimaaa
2 ﬁmqmms‘ﬁLﬂuﬂsﬂwﬁém%‘umsw%zyLaaﬂmlaa
ﬁ’ﬁm'&@mni’a@;’éuﬁ%ﬁmaaL?(mnﬂmﬂ%uﬂu Y82 I3
maaaﬂ’%mmﬁuﬂ%ﬂi’mqﬁﬁLLmea@m%alumaﬁuﬁu

Table 8
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Table 7  Average electrical conductivity of compost
latex sludge from concentrated latex sludge

Treatment Average electrical Organic

Latex sludge : urea : conductivity Fertilizer

cow manure (dS/m) Standard

1(3.0:0:0) 3.18+0.66° Not more than
6 dS/m

2(20:0.5:0.5) 5.85+1.06"
3(20:1:0) 5.24+1.19
4(20:0:1) 3.41£0.34°

Note. a, b The difference is statistically significant at the level of
P <0.05

YBINITRAN wudwﬁﬂ’%mm’éuw’%mi’@qagh 10 TWUIN
38.50 - 53.16 (a1 lagsiiwiin I@]ﬂq@nﬁswmaaqﬁ 12
3 uaz 4 AT UBUNIDINYYINL 40.5541.20 52.45+2.22
52.35+3.10 Waz 52.05+4.23 1o fidudlaninniin uazas
HSum IudSunmdunidaaasauszuziaimsninlayil
ﬂ%mmauﬁﬁmqﬁmmﬁﬂ%aﬁLﬂ'&iﬂw,l,ﬂam,ﬁw,ﬁﬂﬁaﬂ
Lﬁa’guqmwmmmwﬁnﬁ 50 3% USnaBunIsianaa
ndagluta4 35.20-40.55 WediFudlassiwin Lﬁa’guqm
S22 IRGNT 50 T I@uﬂ’%mm‘ém’%yi’mqﬁmﬂﬂ
azagluundan iy uazwasnulinugdunid n1saaas
maaﬂ‘%mmﬁuw‘%mi’mqLﬂuwammnmsﬁﬂ%mmﬁuﬁﬁ
asvauluizggneoaaouazi lUlBduund swasau
lappduniddsunmdunidaniveuaziianudunusny
ﬂ’%mm'éuﬂ%ﬂi'@q st adunidauauanadtSun o
maa’éuﬂ%ﬂi‘mqa:amﬂﬂﬁm FomannaasfumMINAaed
294 Garcia et al., (2003) AivhlWnmsnasasfgrunsls
anawd ldnmyuanauznenwauluyznen wonLSu o
BUNITInNANMINREATZLZININMINAREY

Average organic matter of compost from concentrated latex sludge

Treatment Average Organic Fertilizer
Latex sludge : urea : cow manure organic matter Standard
1(3.0:0:0) 38.86+4.18° Not lower than 30
2(2.0:05:0.5) 42.716.62° (7% by weight)
3(20:1:0) 39.78+8.02°
4(20:0:1) 38.51+8.03°

Note. a, b The difference is statistically significant at the level of P < 0.05
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50 Su 19 4 TANIINARNEY WUINFIABINIINRAN
mmsmaaa‘ﬁ' 2 ﬁﬂ'%mmmqmmwé“ﬂiwmnﬁq@
%aﬁ@hmqvluimmmmﬁ'u 4.00 TawaswaImviL
0.95 finAnTudafilanin uszmglwunsiFouiyiniy
0.39 wWafifud lasfdTanmmgamiananmariing
5.34 oSt Tud iamaml,’flu'*g@miﬂ@aadﬁ 3, 4
Wae 1 %aﬁﬂ%mmﬁwlmw}i%ﬁmﬁﬂﬁu 5.30,
4.51 Uaz 4.170NNE1GLU WANNTANEIGY (Table 9)
ﬁnﬂmimmaammsmamﬁ 2 ffinmmalulasau
mﬂﬁqmﬁaamné‘ms'}muwaulumsﬁﬁ’ﬂﬂal
ﬂsznauéﬁﬂgai‘a%aﬁmuwawmaom@;"l,uvl,mmu
LTWLABINUMTNENUYDY Astari et al, yaNUTm
3 wafifud waznanndriuiuyiTugas 46-0-0
%aﬁﬂ%mmmqvl.uvlmmu FesganadetSumlulasan
sl,umwﬂ'ﬂﬂmgaﬁq@ z%m%’u*q@mimaadﬁ 4 50N
wgaWa%'a@‘ilﬁqﬂ Uag ‘qcﬂmiwﬂaaaﬁ 3 JUSunalwunados

Table 9
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2547) ldvinmsanwihnnduilsuaznmnaznowla s
Urlomilumaiiduiagiedulunsdgniis fansmn
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luﬁﬂi%dLflum@4m'mi‘v\é’ﬂﬁﬂmﬁmmﬂumﬂé‘mh LR
waN§@ﬁvlﬁamﬁmﬁﬁmﬁnuﬁﬂajmeemaammﬂ%ﬂmﬂﬁ
ﬂwﬁnmﬂ‘*ﬁuﬂﬂiamuﬁﬂmﬁuiwﬁ'm&ai’aﬁqmamﬁﬁ
lduRsnuAzsanahanldlslomilunsinduiag
ﬁwgoﬁulumsﬂgnﬁﬂﬁ \FWAEITUNANTISY Semoanaos
numMsAnstym Saily (2565) Namaamﬂ%ﬂwﬁ'ﬂmﬂ
i'aqﬁuﬂ'%ﬁwawaaﬂvl,@Tmﬂ‘[samuaﬁ'm‘f’]ﬁuﬂﬁmﬂuﬂﬂ
danmaasgiavlanaznandavasinazinvihlvduazin
imseigiavlauazlnaniananiinisliladeus:
ayﬂm:é’uLﬁmﬁ'uua:ganiﬁLfiaLﬂ%ﬂmﬁﬂuﬁ'umﬂ%
fuiail

Properties of primary macronutrients of compost from concentrated latex sludge

Treatment

Primary macronutrients (%)

Latex sludge : urea : cow manure

Nitrogen (N) Phosphorus (ons) Potassium (KZO)
1 (3_0 -0 0) 3.00 0.93 0.24
2(2.0:0.5:0.5) 4.00 0.95 0.39
3(20:1:0) 3.80 0.96 0.54
4(220:0:1) 3.20 0.91 0.40

2.8 N33 ARANVANAINIILATHIAIEAT

AUNUUATHANDUUNKINTNNNINAAT] NN
nndaiuily wm’nﬂwﬁ’nn'm’?j”l,tﬂa’g@mw@aaaﬁ 2
Asandmnaunnauds : 8138 - 4837 : YA 2.00 : 0.50
05 ﬁﬂ%mmm@;mmwé’nnwmnﬁq@ ﬁﬁ'}vl,sqw%m?ia
WAL 1,537.60 UNN/GBTaLNTHAR LLa:ﬁwvl,imﬁaéTunu
SUEA HINU 1,742.60 UIN@aTALNITHAS lasdaai
HAAALUNUINMTAINY (ROI) WAL 48.47 iadidud
dununulunandalsninviiny 3,172.40 vndaseu

MINAG LLﬁdLﬂuﬁunumﬁthLﬂuﬁua@ L¥iNAY 205.00 LN
dosaunsunae lagwuindudndenmaeissdauss
qﬂnirﬁmﬂﬁq@ Aauusaeaz 39.00 MuAuNUHARKLLITIN
YiNND 2,967.40 LNNGaIaLNINER %@wuiﬁunuﬁuuﬂi
ey Uszneuds dnhiwdeiwds daillusanaz 50.55
ATTRNNINIINEAT (01 Wa1 Mnsinana) 3euas 23.59
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mnauils 1,000 Alansy namIANEES (Table 10)
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Table 10 Cost and benefit analysis of produce of compost latex sludge from concentrated latex sludge

Item Value in cash (Baht) Non-cash value (Baht) Percentage
1. Fixed cost
1.1 Depreciation of tools and equipment 80.00 39.00
1.2 Opportunity cost for land use 50.00 24.40
1.3 Opportunity cost 75.00 36.60
Total fixed costs 205.00 100.00
2. Variable Costs
2.1 Cement fermentation pond 200 6.74
2.2 Cost of materials (Spade, Shovels, Molasses, Urea) 700.00 23.59
2.3 Electricity charge 2.40 0.08
2.4 Cow manure 50.00 1.68
2.5 Cost effective microorganisms 150.00 5.05
2.6 Water charges 50.00 1.68
2.7 Fuel gas cost (Baht/production cycle) 1,500 50.55
Total variable cost 2,967.40 205.00 100.0
Total cost 3,172.40
Total cash cost 2,967.40
Total revenue (Baht/production cycle) 4,710.00
Net profit 1,537.60
Profit is above cash costs 1,742.60
Return on investment (ROI) (%) 48.47
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