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Abstract

Latex waste sludge is a solid waste produced from concentrated latex factories. This waste
causes odor problems and storage space, as well as its disposal via burning generates environmental
pollution. This research aims to investigate the effectiveness of utilizing this latex waste sludge as a
fertilizer to grow Manila grass. The study consisted of 20 experimental sets of grass planting plots,
both small and large, in which dried powder and dried sheet forms of latex waste sludge were
compared to chemical fertilizers with a 15-0-0 formula. The growth of grass and soil characteristics
of each experimental set were analyzed. The best results obtained from the small planting plots
were then tested on larger grass planting plots. The results showed that growing Manila grass with
dried sheet latex waste sludge resulted in the highest grass yield. The dry weight and volatile solids
content of grass increased by 1,427% and 1,777% during the 50-day planting period. Additionally,
the results obtained were superior to those of chemical fertilizers. Similar results were observed
when experimenting with larger plots of grass. The cost of preparing dried sheet latex waste sludge
was found to be only 1.3 Baht/kg (dry weight). In conclusion, latex waste sludge has the potential

to replace chemical fertilizers for growing Manila grass without the need for composting.

Keywords: Latex waste sludge; Concentrated latex factory; Manila grass; Dry weight of grass; Green

house gases emission reduction; Cost of latex waste sludge fertilizer
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Figure 1 Generation sources of latex waste sludge and sampling points of this study.
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Table 1 Experimental conditions for growing Manila grass in small-scale planting plots.

Experimental

Mixture ingredients

Test with grass

set codes
T1 Soil Yes
T2 Soil and dried powder latex waste sludge (full dose) Yes
T3 Soil and dried sheet latex waste sludge (full dose) Yes
T4 Soil and dried powder latex waste sludge (half dose) Yes
T5 Soil and dried sheet latex waste sludge (half dose) Yes
T6 Soil and fresh latex waste sludge (full dose) Yes
T7 Soil and chemical fertilizer of 15-0-0 formula Yes
C1 Soil No
c2 Soil and dried powder latex waste sludge (full dose) No
Cc3 Soil and dried sheet latex waste sludge (full dose) No
ca Soil and dried powder latex waste sludge (half dose) No
Cc5 Soil and dried sheet latex waste sludge (half dose) No
cé Soil and fresh latex waste sludge (full dose) No
c7 Soil and chemical fertilizer of 15-0-0 formula No

mssiainiu 2-8 Alansusiel (4] Tun1snaasadan

e ldngulaties (Zoysia mattrella L. Merr)

A aad
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a. Grass growing plots

b. Manila grass

c. Latex waste sludge

Figure 2 Manila grass, Latex waste sludge and grass growing plots used in this study.
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Table 2 Chemical characteristics of latex waste sludge (% dry weight).

Samples pH VS (%) P (%) N (%) K (%) Mg (%)  Zn (%)
Fresh latex 9.15 58 11.13 2.45 1.31 4.92 0.98
sludge
Dried powder 9.1540.01 57+0.67 11.00+0.02 2.18+0.34 1.29+0.03 4.88+0.03 0.97+0.03
latex waste
sludge
Dried sheet 9.1340.01 56+1.23 10.98+0.07 2.23+0.23 1.30+0.04 4.92+0.04 0.92+0.07

latex waste
sludge
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Table 3 Results of Manila grass growth using latex waste sludge in small planting plots.

Experimental

Growth rate of grass (%)

sets Mixture ingredients Dry weight Volatile solids
20 days 50 days 20 days 50 days

T1 Soil 110£9 151+£10  103£10 272425

T2 Soil and dried powder latex waste 357425 76541 262+11 1,052+30
sludge (full dose)

T3 Soil and dried sheet latex waste 423+3  1,427+10 42047  1,777+22
sludge (full dose)

T4 Soil and dried powder latex waste 13741 584+14  137+19 769413
sludge (half dose)

T5 Soil and dried sheet latex waste 278410  626+25 27644 85949
sludge (half dose)

T6 Soil and fresh latex waste sludge 40945 81647 329410 1,096+15
(full dose)

T7 Soil and chemical fertilizer of 144417  458+20  145+17  583+27

15-0-0 formula

Note: Values shown as values of average +SD
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Table 4 Results of Manila grass growth using latex waste sludge in large planting plots.

Experimental

Growth rate of grass (%)

sets Mixture ingredients Dry weight Volatile solids
20 days 50 days 20 days 50 days
TT1 Soil 9143 147410 89423 201412
TT2 Soil and dried sheet latex waste 212416  639+20 20248  898+27
sludge (full dose)
TT3 Soil and chemical fertilizer of 104+15 220413  89+19 283418

15-0-0 formula

Note: Values shown as values of average +SD
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Table 5 Chemicals characteristics of soils before and after Manila grass planting in small planting

plots.

Experimental

Chemical characteristics

Zn

Ec

sets* PH N P (%) K(%) Ca(%) Mg (%) (m':fkg) (mgka) (mSyerm)
Before planting
T1 7.64 0.02 0.16 1.90 7.32 0.54 10.40 1.72 0.06
T2 7.96 1.41 11.23 5.98 12.45 5.19 11.19 38.23 0.72
T3 7.99 1.31 11.14 5.83 12.76 5.15 11.57 38.01 0.74
T4 791 0.68 6.13 2.52 7.26 2.63 4.47 25.63 0.66
T5 7.95 0.70 6.01 259 7.94 2.66 4.62 25.46 0.70
Té6 791 1.38 11.24 5.94 12.10 5.18 11.35 38.45 0.71
T7 6.33 1.41 0.17 2.01 17.71 0.99 17.96 2.20 3.27
C1 7.64 0.02 0.16 1.90 7.32 0.54 10.40 1.72 0.06
Cc2 7.96 1.41 11.23 5.98 12.45 5.19 11.19 38.23 0.72
C3 7.99 1.31 11.14 5.83 12.76 5.15 11.57 38.01 0.74
Cc4 7.91 0.68 6.13 252 7.26 2.63 4.47 25.63 0.66
Cc5 7.95 0.70 6.01 2.59 7.94 2.66 4.62 25.46 0.70
Cé 791 1.37 11.24 594 12.10 5.18 11.35 38.45 0.71
cr 6.33 1.41 0.17 2.01 17.71 0.99 17.96 2.20 3.27
50 days after planting
T1 6.14 0.01 0.09 1.39 5.92 0.07 14.05 0.83 0.02
T2 6.72 0.41 1.58 2.02 7.07 0.28 16.58 21.59 0.32
T3 6.74 0.37 1.52 1.28 7.53 0.30 16.88 23.10 0.35
T4 6.70 0.24 1.10 0.89 4.27 0.17 7.20 10.41 0.31
T5 6.70 0.23 0.60 0.75 4.46 0.17 7.59 16.15 0.32
Té 6.71 0.38 1.44 1.74 7.12 0.29 16.76 21.39 0.33
T7 4.89 0.30 0.09 1.26 8.71 0.09 15.45 1.61 0.13
C1 6.31 0.02 0.13 1.68 6.84 0.11 12.46 1.25 0.03
c2 7.13 0.79 6.63 4.42 8.81 2.27 15.24 2593 0.37
C3 7.29 0.75 6.83 4.02 8.88 2.50 15.58 27.96 0.39
ca4 7.09 0.41 3.67 1.90 5.51 1.07 6.66 13.27 0.37
Cc5 7.24 0.41 3.37 1.92 5.70 1.00 6.93 18.04 0.38
Cé 7.19 0.77 6.51 4.30 8.51 2.32 15.56 26.79 0.38
cr 5.23 0.56 0.13 1.61 15.77 0.21 15.94 1.74 0.26

Note *Experimental conditions as shown in Table 1 and the units based on dry weight
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Table 6 Reduction of macro-nutrients in soils of the experimental sets in small planting plots.

Nitrogen Phosphorus Potassium
Experimental
sets % % % % % %
Reduction Uptake/day Reduction Uptake/day Reduction Uptake/day

T1 25.00 0.29 43.21 0.47 26.54 0.29
T2 70.55 0.53 85.96 0.90 66.26 0.53
T3 71.79 0.58 86.31 0.95 78.07 0.58
T4 64.61 0.50 82.09 0.84 64.55 0.50
T5 67.34 0.54 90.02 0.92 71.05 0.54
T6 72.42 0.56 87.19 0.90 70.79 0.56
T7 78.61 0.37 47.93 0.47 37.34 0.37
Cc1 10.00 19.75 11.19

Cc2 44.10 40.99 26.15

C3 42.59 38.72 31.10

Cca 39.50 40.13 24.40

C5 40.43 43.94 26.02

Cé 44.48 42.12 27.67

c7 59.96 24.41 19.59
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Table 7 Chemicals characteristics of soils before and after Manila grass planting in larger planting

plots.
Chemical characteristics
Tested
Sets  pH o N(%) P (%) K(%) Ca(%) Mg (%) (m':jkg) (mz?kg) e
Before planting
TT1 7.76 0.03 0.03 0.86 6.32 0.64 11.40 1.67 0.04
TT2 7.96 0.13 1.73 1.06 11.65 3.98 11.65 54.21 0.63
TT3 6.63 0.14 0.03 0.95 16.17 0.97 13.98 1.89 3.27
cc1 7.76 0.03 0.03 0.86 6.32 0.64 11.40 1.67 0.04
ccz 7.96 0.13 1.73 1.06 11.65 3.98 11.65 54.21 0.63
Ccc3 6.63 0.14 0.03 095 16.17 097 13.98 1.89 3.27
50 days after planting
TT1 6.10 0.02 0.02 0.68 5.87 0.31 13.98 0.98 0.02
TT2 6.69 0.03 0.34 0.75 6.77 0.57 18.56 25.97 0.31
TT3 491 0.03 0.02 0.65 7.94 0.35 13.41 1.29 0.16
cc1 6.43 0.03 0.03 0.79 6.01 0.43 13.32 1.51 0.02
cc2 7.02 0.06 1.32 1.01 7.81 2.23 17.11 33.10 0.39
Cc3 5.65 0.05 0.03 0.80 14.56 0.39 14.32 1.24 0.30

Note *Experimental conditions as shown in Table 3 and the units based on dry weight; TT and CC were experimental

sets of with and without Manila grass growing, respectively.

Science31N2-C.indd 64

64

2/5/2566 BE 08:46



U9 31 auuil 2 JurAs-uvIgy 2566 58153Imemansuazinalulad

Table 8 Results of elements balance analysis in experimental sets of small planting plots after 50

days of Manila grass growing (unit: percentage ratio).

[tems T1 T2 T3 T4 T5 T6 T7
Nitrogen
accumulating in soil 75 29 28 35 33 28 21
washed out/lost 10 aa 43 40 40 a4 60
used by plants 15 27 29 25 27 28 19
Total (%) 100 100 100 100 100 100 100
Phosphorus
accumulating in soil 57 14 14 18 10 13 52
washed out/lost 20 41 39 40 a4 a2 25
used by plants 23 45 ar 42 46 45 24
Total (%) 100 100 100 100 100 100 100
Potassium
accumulating in soil 74 34 22 36 29 29 62
washed out/lost 11 26 31 24 26 28 20
used by plants 15 40 a7 40 45 43 18
Total (%) 100 100 100 100 100 100 100
Magnesium
accumulating in soil 13 6 6 6 7 6 9
washed out/lost 79 56 52 60 62 55 79
used by plants 8 38 a2 34 31 39 12
Total (%) 100 100 100 100 100 100 100
Zinc
accumulating in soil 48 57 61 41 63 56 73
washed out/lost 27 32 26 a8 29 30 21
used by plants 25 11 13 11 7 14 6
Total (%) 100 100 100 100 100 100 100
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