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Table 1  Measurement conditions for total nitrogen and carbon analyzer by the combustion method

Combustion gas Highly pure oxygen, purity not less than 99.99995 %, flow rate 200 mL/min
Carrier gas Highly pure helium, purity not less than 99.9999 %, flow rate 80 mL/min
Separation column Silica gel stainless column

Detector Thermal conductivity detector (TCD)

Measurement cycle Purge time = 60 seconds, circulation combustion time = 300 seconds,

measurement time = 270 seconds
Temperature conditions ~ Reaction furnace temperature: 870 C,

Reduction furnace temperature: 600 C,

Column oven temperature: 70 C,

Detector temperature: 100 °C
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IMraRER0.1 g~0.3 g% 0.1 mg DHTETHIER—MI 2 DT HEVEY, —FZ2RMEILICHE Y 550 COE
RUF T 2 R IRAESE 72, Table 1 DRMFITRELIIEE L AW TR E R DR F &R OER2ELNE
L7z, RO RFEEE (TC) LV MR FE R (I0) 2 2L 5%, AfRFEE (TC-IC) &L= (Fig. 1).
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Analytical sample 0.1 g~0.3 g | | Analytical sample 0.1 g~0.3 g | Weigh to the order of 0.1 mg into a
combustion vessel

| ashing | Treat it 2 hours in an electric
furnace(550 °C)

| Cool-down |

| Total nitrogen and carbon analyzer by the combustion method |

| Total carbon | — | Inorganic carbon | = | Organic carbon

Fig. I Flow sheet for organic carbon in compost and sludge fertilizers by the combustion method
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7—7% Fig. 2 IZ/RLTZ.

005¢g Weigh to the order of 0.1 mg into a sample digestion flask. (Up to
analytical about 28 mg as organic carbon.)

25 mL potassium dichromate-sulfuric acid solution

Heating Boil for 45 minutes - 1 hour, 200°C
|

Standing to Room temperature
Water (fill up to 100 mL)
20 mL aliquot 100-mL Erlenmeyer flask

|
| Adding | 0.2 mol/L, Ammonium iron (IT) sulfate solution (until the
brown color of dichromate ion almost disappears from the
solution)

About 0.25 mL N-phenylanthranilic acid solution

Titration 0.2 mol/L ammonium iron (II) sulfate solution (until the
solution becomes blue-green)

Fig.2  Flow sheet for organic carbon in sludge fertilizers and composts, etc.
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#1712 (Table 2) . Z3HTalEHEDY 0.1 g~0.3 g THHZENDALBRRFRIIZ DU TIX 2 R &R, AiTALERIEE
DIt LIz,

Table 2 Measurement methods of crude ash and ash

Component Measurement methods Sampling amount (g)  Temperature(°C) Treatment time(h)
Methods of Analysis of Feeds 2~5 550~600 2
Crude ash
Taihitouyuukibutubunnsekihou 5 550 4
Gesuiodeibunnsekihouhou 2~5 600 1
Ash
Testing Methods for Fertilizers 2 550 4

2.1) Do B S, URTGIEAREF (1 R), TEEVGIEAE (2 /), VGIRFSEEINE (4 ), 72 R0 R)
DB EEGE TR IR —RIZEVERY, 1195450 °C, 500 °C, 550 ‘CHK U600 CT2 HERIL L. 7%
DD 1 HEEFRHTABELE CRITEL, KFE 2R (TC) DK LT /& isoT- R & (10) 2 LB\ e E A
B & (TC-IC) &L, /A bk CRIE L7 AR & (0C) LIk L7z, MEpk k3 & (1C) O & Al
HiPHIZ 550 ‘CT0.1 %~7.2 %THY, 600 ‘CT 0.0 %~6.4 % Th-o7=. FHEIRFERE (TC-IC) L COE EH
15.0 %~43.8 %, 450 C~600 COFFHAN THIUTKEAZEIL RSN /eh -7 (Fig. 3).

F7o, MR SR (IC) 73 2< (T %R FE) & QU= TR REBEALEE F VY, AUEEFE 350 “C~600 ‘CT
DA R FE T (TC-IC) IZOWTHIELTZEZA, 450 C~550 CO#IPH THE R FE 5 (0C) [TV METHDHD
L5372 (Fig. 4) .
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Fig. 3 Amount of organic carbon under different temperature pretreatment,

comparison organic carbon between TC-IC and OC (»=8)
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Fig. 4 Fluctuation of TC-IC in the composted sludge fertilizer

affected by pretreatment temperature
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Fig. 5 Comparison OC with TC Fig. 6 Comparison OC with TC-IC
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2.1) DA B O BIZWE, TARIGIRIEEE, UIRIGIRAEEE, TG URALE, BERIGTEAE K U5 Je %
FEREELES LRI DWW, IRFE AR (TC), MR F & (C) % 3 FIELURE L T OH TR Ra
Table 3 (TR L7z, fRFEAE (TC) DIEHE(RZEIL 0.01 %~0.83 %, FAHEHERZEIE 0.12 %~3.35 %, HEHEKHE
7 (1C) OIEMEF 7513 0.00 %~0.08 %, FHRHMEHERF X 0.75 %~8.44 % Th-o7z. HHKFE & (TC-1C) 12>
WTH IR R 222 K6, 2N A TCIC G SRR 222 RO T2 L 24, BERUGTRIEEILIANTIX 0.53 %~
3.7 %L B2 TRE EE NS DAL, BERRTGTRIEEHI W T AR & (TC-IC) 28 0.13 %& iRV =2, &k
FHRHEAERZED 7.7 %L ARV THEEE L7272

Table 3 Replicate testing on carbon in sludge fertilizers and compost by the combustion method.

Total carbon (TC) Inorganic carbon (IC) Organic carbon (TC-IC)
. Mean”  sD”  RSD”  Mean"  SD”  RSD”  Remainder”  CSD®  CRSD”
Type of fertilizer 2 2 2) 2) 2) 2)
(%) (%) (%) (%) (%) (%) (%) (%) (%)
compost 24.6 0.83 34 2.35 0.06 2.5 223 0.83 3.7
Sewage sludge
. 48.2 0.72 1.5 0.09 0.01 8.4 48.1 0.72 1.5
fertilizer
Human waste
37.0 0.73 2.0 0.10 0.00 3.7 36.9 0.73 2.0
sludge fertilizer
Industrialshudge 0\ 00 1 249 008 31 15.6 0.08 0.53
fertilizer
Ici |
Caleinedshudge )1 001 34 0.08 0.00 19 0.13 0.01 77
fertilizer
C ted slud;
OmpoSIEASICES  pg 024 L1 744 006 075 153 0.5 16
fertilizer
1) Mean of triplicates 5) Remainder of means
2) Mass fraction 6) Combined standard deviation
3) Standard deviation 7) Combined relative standard deviation

4) Relative standard deviation

4) EETROMER

ER N RARODDITHELIZEIE LT, 2.1) O3 lEE oo b F & (N) LA R 3 7 (0C) &5 Lo bk
FTGTRREEL 5 g \ZIRIE AL 1 (CaCO;) 1 g & RIRAG LRI 7.

PRBEVEIZ KR F 48 (TC) , MR & (10) 2K L 7 [FIE L THERLNT- A HE K & (TC-1C) O E &
TROTE R AR ER S B Table 4 R U72. ARERFE R (TC-1C) 1%7.36 % THY, ZD A AN EAER 7213 0.05 %
Thodz. &R FIRMEIL R ) x10, £72, Bl FRRE GEAER ) x2xt (n-1,0.05) LTRSS P O T,
ARUEOE R TRMEIE 0.5 %FEEE, i FRRIEIZ 0.1 %fR i Lo E S,

ZNHOfEIE, —rr AR LIEICIB T AR & (0C) OE & FRRIE K O TRRIEDS T ARVGJE Ak}
IZBUVT 1.5 %FEEE L O 0.8 %R L HEE S 1Y 2L LT, 23RV D L7 o7,
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Table 4 Method quantitation limit and method detection limit (mass fraction %)
Total carbon (TC) Inorganic carbon (IC) Organic carbon(TC-IC)
b 2 b 2 . 3 4  cstimate of estimate of
Sample name Mean SD Mean SD Remainder” CRSD

the MQL”  the MDL”

Calcined sludge fertilizer

+CaCO3 9.32 0.05 1.96 0.01 7.36 0.05 0.5 0.1
1) Mean obtained was repeatedly measured seven times 5) Method quantitation limit
2) Repeatability standard deviation : repeatability standard deviationx10
3) Remainder of means 6) Method detection limit
4) Combined relative standard deviation : repeatability standard deviationx2xt (n-1,0.05)
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DHHEGZAT STz,
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Fig. 7 Relation total lime and inorganic carbon (IC)
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Measurement of organic carbon in sludge fertilizer and compost
by combustion method

Satono AKIMOTO'
' Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection Department

About the amount of organic carbon involved in the sludge fertilizer and compost, official method (dichromate
acid oxidation method) is in need of a large amount of reagents such as dense acid and alkali. The safe and simple
method for measurement of organic carbon is required. The amount of inorganic carbon is crude ash by the feed
analysis. And organic carbon was measured quantity of residuals obtained by subtracting from the total amount of
carbon the amount of inorganic carbon in an electric furnace of ash sample was obtained by combustion method. |
compared the organic carbon with the quantitative value of the dichromate acid oxidation method. As a result, it
has been confirmed that you can have a certain correlation, obtain a measure of the amount of organic carbon
between both methods (1=0.989) were present. In the sample of the organic carbon content less than 25 %, the
measurements by the combustion method were agreed with the measurements by the dichromate acid oxidation
method. In addition, the lower limit of quantification was estimated to be approximately 0.5 %. Dichromate acid
oxidation method requires technique for sample preparation and titration, during which the worker is restrained. In
addition, it is necessary to measure the total amount of nitrogen by the other method when determining the
carbon-nitrogen ratio. On the other hand, this method does not need technique, and measuring device can be
measured automatically. The total amount of nitrogen being measured at the same time is also possible. Therefore,
determine the amount of organic carbon combustion method using the pretreatment method is valid as analytical
methods continue to manage the organic carbon content in manufacturing facilities of compost and sludge
fertilizer, is considered a useful technique to simplify and accelerate. It should be noted, from the fact that
difference between the measurements by two methods of organic carbon of the samples more than 25 % was not

improved; further study of pretreatment was required.

Keywords  organic carbon, sludge fertilizer, compost, combustion method,

dichromate acid oxidation method

(Research Report of Fertilizer, 5, 138~146 2012)
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