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Evaluation Method of Compost Humification
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Synopsis :

An efficient quantitative evaluation index of various composts is not yet established, so
that estimation of compost humification has been based on traditional farm compost
and has mainly used "experiential theory" for a long time. The purpose of this study is
to develop the applying productive and quality managements in the composting
production system from organic wastes. Water soluble and ultraviolet absorbed
component of compost was separated as molecular weight by the gel-permeation
chromatograph, and the results have revealed a correlation between the molecular
weight 1500 under the component volume and humifying level of compost. By using this
system, the compost evaluation has become possible and the utilizing techniques have
been established. This system is useful for production and quality managements in the

compost plant.
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Evaluation Method of Compost Humification
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Synoepsis:

An efficient quantitative evaluation index of various composts is not yet established, so that estimation of compost
humification has been based on traditional farm compost and has mainly used "experiential theory™ for a long time. The
purpose of this study is to develop the applying productive and quality managements in the composting production system
from organic wastes. Water soluble and ultraviolet absorbed component of compost was separated as molecular weight
by the gel-permeation chromatograph, and the results have revealed a correlation between the molecular weight 1 500 under
the compenent volume and humifying level of compost. By using this system, the compost evaluation has become possible
and the utilizing techniques have been established. This system is useful for production and quality manegements in the
compost plant.
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Table 1 Change of organic component in composting of town waste {dry matter %)
) Hot water Reducing sugar
F.ermer.jtatloni Total C | Total N C/N Crude solubl_u . Lignin
pile aging period ash organic Hemi Reducing
substance 1 Cellulose | Total sugar
cellulose ratio?
Town waste
(row material) 40,8 1.64 24.9 23.6 22.1 9.6 25.6 35.2 34.5 14.8
(material) 42.1 1.594 21.8 22.4 22.2 10.1 25.1 35.2 334 14.6

Fermentation 3days 40.5 2.01 20,2 24.1 16.9 0.8 26.2 37.0 36.5 15.4

odavs 39.2 2.11 18.6 27 .4 11.9 1.1 25.0 36.1 36.8 14.6

7days| 43.1 2.05 21.0 21.0 2.6 13.3 29.9 43.2 40.1 13.5

9days| 38.5 2.00 19.2 28.7 12.4 9.7 29.2 38.9 40.4 13.9
Aging 16days 34.4 2.12 16,72 34.6 4.3 7.4 24.2 31.6 36.7 12.9

30days 31.7 2.08 15.2 43,1 9.7 5.7 18.0 23.7 29.9 13.2

60days 33.1 2.65 12.5 42.4 9.2 5.4 14.1 19.5 23.6 15.0
Residual (%) 81.1 161.6 50.2 17%.3 41.7 56.5 55.2 55.6 68.4 101.4
Floating coefficient (%) 10.8 12.7 19.9 28.4 7T 28.2 21.0 22.3 15.2 6.8
ne 0.89 —0.89 —90.0 0.75 0.73 0.75 0.77 0.59 -0.18
A 0.63 —0.60 .59 - 0.71 —0.08 0.79 l 0.96 .93 —0.33

"Reducing sugar C/total C (24)
°Relationship of correlation coefficient to C/N ratio
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Fig. 1 Change of organic components in compoesting of
town waste
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“Relationship of correlation coefficient to reducing sugar
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Fig. 2 Relationship of composting period to GPC patten of
Nogi compaost
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Table 2 Effect of extraction methods on the GPC ratio (24)

Composting period
{week) 0} 4 8
Extraction method
Shaking extraction® 24.0 2.0 0.1
Supersonic wave extraction® 23.5 1.9 0.1

“Reoom temperature, 200 rpm < 10 min
*Room temperature, 40k Hz x 10 min

Table 3. Effect of extraction time on the GPC ratio of 1 week
compost (u)

Extraction time {min)
0 10 20 3¢ 60 120
l 2.5 5.6 5.8 6.0 6.0 6.0

GPC ratio

Table 4 Effect of sample volume on the GPC ratio of 1 week
compost (%)

Compost volume {(g)
0.5 1.0 10.0
GPC ratio 0.2 10.1 10.2

Table 5 Effect of holding time of extract on the GPC ratio
{shaking extraction at room temperature to 200 rpm X

10 min) (%)
Compos_ting
Holding time period {wecls 0 4 8
after extract (day)
K 24 .0 2.0 0.1
5 23.8 1.9 0.1
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Compost 100g

Measure Compost  L0g/flask
Suspend Tap water 2006 m!
in water
Sha-kmg . 15 min shaking at 200 rpm
extraction

Filtration 0. 45um filter

GPC analysis

Fig. 3 Gel-permeation chromatograph (GPC) method

Table 6 GPC condition

Liguid chromatograph Shimadzu LC-10AD

UV-VIS spectrophotometric | UV 280 nm
detector
HPLC column Asahi pak G5-310

7.6 mmlID X 500 mmZL

av. particle dia. 9+0.5xm
Eliminate bounds is molecular

size of 40000 (synthetic poly-

mer}
Carrier gas e
Mohbile phase Distilled water
Flow rate 1.0m//min
Sample 10 wf

Sample filtration

0.45 p filter (cellulose acetate)
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Fig. 4 Relationship of raw wastes composting progress with
GPC ratio of Nogi Town compost
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Table 7 Relatioship between composting period and C content,
N content, C/N ratio and GPC ratio

Composting petiod (week)
0 1 2 3 4 5 8 12

Carbon (%) [43.5 44.2 42.1 39.6 44.0 43.1 42.9 41.9

Nitrogen (%)[ 1.4 1.5 1.4 1.7 1.9 1.8 1.7 2.0
C/N ratio 31.3 28.9 30.1 24.0 23.8 23.6 25.2 20.5
GPC ratio (%) ]24.0 11.5 6.2 3.1 2.0 1.6 0.1 <002
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Fig. 5 Relationship of C/N ratio to GPC pattern of compost
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Fig. 6 Relationship between soluble ratio of humus and
GPC ratio of compost
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Fig. 9 Composting progress and GPC ratic (commercial plants)
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