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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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Table 3
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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 :

COW manure (ec)
1(3.0:0:0) 37.01 + 4.08°
2(2.0:05:0.5) 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

@mam:ﬂ:nmmwﬁ'ﬂﬂwﬁ'ﬂlu‘*ﬁ'sa 7 TBUIN WU
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Limﬂmﬂnmmsmaaa Luaamamlu‘maLLiﬂmmn@u
mummmuam LLG‘”‘IIW]@"Da\?’J(ﬂﬂ@l‘LlY]ﬁJﬂ’J’lll%ﬂ’lU LA
muml%muwmmmmmmumm%ﬂmmwal%um
mm%ugﬂuﬁ’mmn %amsmimuqwmw%ﬂﬁmm:au
damitasaanpvaafiunideglugae 50-60 iWafidud
S‘fidLﬂu‘*ﬁ’mﬁﬁ’ﬂﬁlﬁ@msﬂaﬂaa’mﬁgoqﬂ (BANTaY
ea3n, 2554) s'fioﬁ']mﬂmw%umﬂLﬁuvl,ﬂﬂmﬁ'ﬂa:
E]ﬂ5@LLﬂuLLﬂ:ﬂ@ﬂ%Nﬁm’ﬁad’jﬁd°ﬂada’m’]ﬂn’]Ui%ﬂadﬂil
ldiAagniwnisviasandianle (F3uni Tua,
2552) wamnanudutasnin 20 wodidud asvinlw
g'ﬁuw%ﬁﬁﬁﬁmsﬂaﬂamﬂmmmzmmﬁnﬂﬂﬁmmm
@Walwwssar Junsing, 2559) InnsAnu12895LA
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S’fioLﬂuﬁfﬁ'uﬁ”lmﬂmvmmm%ugﬂuﬂaaijﬂ

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(2.0:05:0.5) 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)
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1‘3’1maifu@m'ﬂi’@@iﬂmiﬁﬂwﬁmﬂfuuam61'\1 (Figure 3)
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fi52@U P < 0.05 NaMSAN®AGY (Table 6) WUINAANA
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Figure 3 Changes in electrical conductivities (EC) in all

experiments during the composting process

2.5 @115 11# (electrical conductivity)
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laiin 10 0dFandaiuas (nsudnmaneas, 2557) Galu
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finMN69 (Table 7) wuh“’g@miw@aauﬁ 1 unz 4 Heade
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ilondni@ (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 a1l
s lifanuuandrstuatnsfiveidnfiszdu P < 0.05
Lwié’(m%'ummimaaaﬁ 2 uaz 3 Aadunainlnin
(EC) viNAU 5.85+1.06 WAz 5.24+1.19 LANGINH
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é’andnd’m’nﬁﬂﬂﬁhﬁuag’ﬁ'uﬂ’%mmé’mwa’mmu
ﬂﬂgL‘%ULLazga'S"JL‘*ﬁuLﬁmﬁ'umiﬁﬂwwaﬁ%m’]
WINIAT (2563) @i'lm'iﬁw"LWiﬂwmi'@qau%mi"awhﬁ"u
5.98 LOTTLUUADLUAT
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Electrical conductivity (dS/m)
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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)
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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’%ui’@qagh 10 TWUIN
38.50 - 53.16 Lol lagsiiwiin I@]ﬂq@nﬁswmaaqﬁ 12
3 uaz 4 TN UBUNIDINYYINL 40.5541.20 52.45+2.22
52.35+3.10 Waz 52.05+4.23 1o fidudlaniinnmiin uazas
Hum IudSunmdunidaaasauszuziaimsniinlayil
ﬂ%mmauﬁﬁmqﬁmmﬁﬂ%aﬁLﬂ'&iﬂw,l,ﬂam,ﬁw,ﬁﬂﬁaﬂ
Lﬁa’guqmwmmmwﬁnﬁ 50 3% USnaBunIsianae
ndagluta4 35.20-40.55 WediFudlassiwin Lﬁaéuqm
2N IRGNT 50 T I@uﬂ’%mm‘ém’%ﬁmqﬁmﬂﬂ
azagluundanmny uazwasnulinugdunid n1saaas
maaﬂ‘%mmﬁuw‘%mi’mqLﬂuwammnmsﬁﬂ%mmﬁuﬁﬁ
asvauluizggnedoaaouazin lUlBuund snasau
lappduniddsunmdunidaniveuaziianudunusny
ﬂ’%mm'éuﬂ%ﬂi'@q v adunidauananadtSun o
maa’éuﬂ%ﬂi‘mqa:amﬂﬂﬁm FomeanaasfumMINased
294 Garcia et al., (2003) fivhlWnmsnasasfgarunsls
axnawd ldnmyuanauznenwauluNznen wonLsu o
BUNITIANANMINREATZLZLINININARSY

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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4.51 Uaz 4.170NNE10U WANNTANEIGY (Table 9)
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Table 9
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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 ARANVANAINILATHIAIEAT
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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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