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Relationships Between Total Organic Carbon, Oxidable Carbon,
and Organic Matter in Compost
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ABSTRACT

Element analysis, Walkley-Black wet
oxidation, and loss-on-ignition (LOI) methods
were used to determine total organic carbon
(TOC), inorganic carbon (IC), oxidable carbon
(OXC), and organic matter (OM) in compost
samples. Twenty-three compost samples
consisting of plant residues, poultry manure,
swine manure, and cattle manure were
collected from Taiwan local compost plants.
Ratios between TOC, OXC, and LOI were not
as adequate as in soils or other wastes. Thus,
we proposed the linear regression equation to
correlate TOC-OXC and TOC-LOI. The OXC
and LOI can be converted into TOC by the
equation TOC=0.980XC + 2.50 and a
conversion factor 0.52, both with highly
statistic significance at p < 0.001, respectively.
The results could be of great help in
laboratories in which the element analysis is
not available or in simple routine analytical
determination.

Key words: Total organic carbon, oxidable
carbon, organic matter, element
analysis, wet oxidation method,
loss-on-ignition, compost
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SM4 Y14 454k i a5 0 SMS 61 SM6 HI LI &SRS 31 % (Keeney and Nelson, 1982) »
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Table 1. Some general and maturity characteristics of compost.

Compost TOC Nt TOC/Nt Water-extracts (mg/g) pH EC
No." Y% e C Norg3 C/Norg dsm™!
PR1 35.85 2.98 12.03 45.23 6.32 7.16 8.69 391
PR2 47.50 6.78 7.01 61.69 11.93 5.17 5.45 3.75
PR3 33.14 2.47 13.42 11.05 1.38 8.01 7.65 941
PR4 41.41 3.14 13.19 38.87 2.93 13.27 5.90 6.01
PRS5 43.50 3.19 13.64 73.43 5.05 14.54 5.31 10.64
PR6 33.19 2.14 15.51 13.02 1.35 9.66 6.81 8.03
PR7 31.70 3.44 9.22 17.35 2.98 5.82 8.54 4.11
PR8 45.23 1.07 42.27 3.17 0.28 11.30 6.65 0.24
PRO 34.23 1.40 24 .45 4.09 0.38 10.79 6.84 0.37
PMI1 21.01 1.74 12.07 20.17 2.67 7.56 9.26 7.85
PM2 27.40 2.39 11.46 37.65 6.07 6.21 8.50 8.67
PM3 20.71 2.28 9.08 33.73 5.44 6.21 8.62 8.34
PM4 32.47 1.89 17.18 17.12 1.47 11.65 8.29 241
PM5 26.95 3.11 8.67 56.81 8.90 6.39 7.96 10.88
PM6 30.06 2.50 12.02 53.92 6.44 8.37 8.51 9.70
SM1 35.05 2.15 16.30 16.67 1.55 10.77 8.08 235
SM2 37.80 3.04 12.43 21.93 2.63 8.35 8.29 1.86
SM3 36.72 2.19 16.77 21.38 1.96 10.89 8.38 2.56
SM4 36.62 3.96 9.25 28.04 3.94 7.11 7.79 332
SMS5 8.39 0.94 8.93 243 0.22 11.17 6.89 1.86
SM6 20.84 1.79 11.64 12.73 1.77 7.18 7.66 422

CMI 24.95 2.01 12.41 21.14 2.27 9.29 9.16 5.64
CM2 17.34 1.40 12.39 6.71 0.90 749 8.13 2.95

1. PR: Plant residues. PM: Poultry manure. SM: Swine manure. CM: Cattle manure.
2. Nt: Total nitrogen.

3. N-org: Organic nitrogen in water-extracts.
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Table 2. Values of total organic carbon (TOC). oxidable carbon (OXC), organic matter (OM)
determined by loss-on-ignition at 550°C (Lolsso'c) & 450°C (LOlssorc), inorganic carbon (IC)
and some ratios between them in compost (% of dry matter at 105°C).

Compost TOC oXC OM(%) TOC/OXC  LOIssoc/TOC IC
No. Te e LOlsso¢ LOlssoc %
PR1 35.85 32.15 72.65 72.51 1.12 0.49 2.34
(0.696) (1.173) (0.003) (0.007)

PR2 47.50 46.04 90.89 90.49 1.03 0.52 0
(0.247) (1.232) (0.000) (0.001)

PR3 33.14 32.90 67.83 66.58 1.01 0.49 2.38
(0.137) (1.138) (0.001) (0.003)

PR4 a41.41 38.68 81.46 80.88 1.07 0.51 0
(0.150) (0.647) (0.001) (0.000)

PRS5 43.50 41.57 81.98 81.37 1.05 0.53 0
(0.047) (1.128) (0.001) (0.001)

PR6 33.19 32.09 61.08 59.91 1.03 0.54 0
(0.298) (0.492) (0.001) (0.001)

PR7 31.70 27.45 59.88 57.94 1.15 0.53 0
(0.300) (0.763) (0.000) (0.005)

PRS8 4523 41.77 84.42 84.02 1.08 0.54 0
(0.552) (0.747) (0.000) (0.002)

PRO 34.23 31.34 60.45 59.47 1.09 0.57 0
(1.037) (0.608) (0.000) (0.002)

PM1 21.01 17.25 38.40 38.06 1.22 0.55 3.98
0.217) (0.501) (0.005) (0.001)

PM2 27.40 23.41 55.99 54.00 1.17 0.49 3.49
0.141) (0.568) (0.001) (0.006)

PM3 20.71 16.93 38.17 35.90 1.22 0.54 3.72
(0.558) (0.614) (0.003) (0.003)

PM4 32.47 32.73 63.78 63.52 0.99 0.51 223
(0.252) (0.459) (0.00D) (0.000)

PMS5 26.95 24.32 55.55 54.70 1.11 0.49 1.71
(0.326) (0.079) (0.000) (0.001)

PM6 30.06 27.10 61.53 59.64 1.11 0.49 0.89
(0.911) (0.245) (0.006) (0.005)

SM1 35.05 32.22 66.90 63.26 1.09 0.52 2.15
(0.169) (0.616) (0.000) (0.006)

SM2 37.80 35.54 70.77 68.82 1.06 0.53 0
(0.158) (0.691) (0.004) (0.009)

SM3 36.72 38.52 70.53 69.64 0.95 0.52 0
(0.305) (2.113) (0.000) (0.002)

SM4 36.62 33.99 69.84 68.02 1.08 0.52 0
(0.412) (0.882) (0.001) (0.008)

SMS5 8.39 8.11 17.80 18.42 1.03 047 0
0.212) (1.018) (0.000) (0.018)

SM6 20.84 20.89 39.87 36.32 1.00 0.52 0
(0.800) (0.203) (0.003) (0.048)

CMI1 24.95 22.98 47.20 46.63 1.09 0.53 0
(0.365) (0.590) (0.001) (0.001)

CM2 17.34 16.58 32.20 31.56 1.05 0.54 0
(0.522) (0.154) (0.000) (0.001)

t Figures in parentheses indicate S.D.
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Table 3. Correlations between total organic carbon (TOC) and oxidabe carbon (OXC) obtained for the

three groups of compost and total samples.

5

Groups of compost Equation r n
Plant residues (PR) TOC =0.92"" OXC +5.20™ 0.948"" 9
Poultry manure (PM) TOC =0.78"" OXC+8.08"" 0967 6
Swine manure (SM) TOC = 1.10"" OXC —0.84™ 0.996"" 6
Total samples TOC =0.98"" OXC+2.50" 0.971°" 23

" and " Significant at P < 0.001 , 0.01 and 0.05, respectively.

ns: Not significant.
n: Number of samples.
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Amacher, M.C., R.E. Henderson, R.H.
Brupbacher, and J.E. Sedberry Jr. 1986.

Table 4. Correlations between total organic carbon (TOC) and organic matter determined by loss-on-
ignition at 550°C (LOlsso<¢) obtained for the three groups of compost and total samples.

£

Groups of compost Equation r n
Plant residues (PR) TOC = 0.48""" LOIssoc +3.07" 0926 9
Poultry manure (PM) TOC = 0.41""" LOIssoc +4.65"™ 0975 6
Swine manure (SM) TOC =0.54""" LOlIssoc — 1.06™ 0.999"" 6
Total samples TOC =0.52"" LOIsso'c +0.18" 0.981™" 23

*** Significant at P < 0.001.
ns: Not significant.
n: Number of samples.
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