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TEIEFEERAEELB 12 2.36 0.01 0.6 0.34 0.04 1.8 0.52
LRIBVEARE 11 4.44 0.02 0.4 0.25 0.06 1.3 0.40
TSRS 11 8.06 0.03 0.4 0.28 0.07 0.9 0.31
BERRIBTRAREL 13 0.80 0.02 2.8 1.37 0.03 43 1.04
1) AW RBREE
2) EIHE (n =R EFFBHL(2))
3) ENEERE
4) ENEMNEERE
5) ENHEDIRLHorRatfE
6) EFIERERZE
7) ERFASHERERZE
8) =ZERIFE B HorRatfE

4. Fe

13 BEREIZBWT 5 M 00 ) 0EREHSZAVTEZSEOHRBRBRETERL, RBEHILLAE
FEBERBREOFMEITof. TOHE, BHEREE GHHEREFEZE) 13 0.9~43%ThHY, TOFHEIC
FIV 3 HorRat 1L 0.31~1.04 THY, 2 % TE-TW, ZOIENE, RBFTE O LEICLERRBRIED
ZERFREBEILRRETORE ThoT,

FBERICIVBIERE, AFELOBAME/ARNEINTREY, ARBEBBRERTOERESENE
RWAZERCELR DIRMERELH TAEPHEERSN. Z0Zlhb, 2007 FEEBSEHIFRESO
Fae T, ARBRETILE SRR (2008) s Y,

E

Z DBRBRO TR ORI ATEOE AR 3 - B SRR A T RS & SR A TS A
TS TR FUCRBN L ET . 7, RRRBICT B AR T 25y, RERT
23, RSV s A F AT A TR, BREELAW L F—, BREH LECO Va3, BEEA
ERREDS, MUITHIEA RS &R EE R AT MR MR TR RO B AR A A~
F RS ORI HEERLET

X |

1) BHRAEEHR ZERBERSFERE Ry BREE-2007-, p.7-9, BHGEHES, ’E,
(2008)

2) FEHEEL BHEEDRUES SAMIEOEMBRESEICE T, AR BB, 71,
307~310, (2000)

3) BMAKELBRLERBERIIER BB (1992 £5), p11~13, BARIBRBRERS, B
(1992)



RREERICLSTERIBRI P OB RS BRE — LRRBRARH - 23

4) ISO/IEC 17025: General requirements for the competence of testing and calibration laboratories. (2005)

5) SRR, KFNE, B, AR, W, BHFETR, BIHLAEE R IEIT LD R IR 4
OEFZEME -HREEERNEEREBOBAE -, BEWRESE, 1, 12~17, (2008)

6) Horwitz, W.: Protocol for the Design, Conduct and Interpretation of Method-Performance Studies, Pure
& Appl. Chem., 67 (2), 331~343 (1995)

7} Thompson, M., R.EHison, S.,Wood, R.: The International Harmonized Protocol for the Proficiency
Testing of Analytical Chemical Laboratories, Pure & Appl. Chem., 78 (1), 145~196 (2006)

8) Fearn, T., Thompson, M., A new test for ‘sufficient homogeneity’, Analyst, 126, 1414~1417 (2001)

9) Thompson, M.: Recent trends in inter-laboratory precision at ppb and suprpb concentrations in relation
to fitness for purpose criteria in proficiency testing, 4nalyst, 125, 385~386 (2000)

10) AOQAC OFFICIAL METHODS OF ANALYSIS Appendix D: Guideline for Collaborative Study
Procedures To Validate Characteristics of a Method of Analysis, AOAC INTERNATIONAL, Gaithersburg
(2000)

11) AOAC OFFICIAL METHODS OF ANALYSIS Appendix E: Laboratory Quality Assurance, AOAC
INTERNATIONAL, Gaithersburg (2000)

12) Horwitz, W., Kamps, L.R., Boyer, K.W.: Quality control. Quality assurance in the analysis of foods for
trace congtituents, J. 404C Int., 63 (6), 1344~1354 (1980)

13) Codex Alimentarius: “Recommendation for a checklist of information required to evaluate method of
analysis and submitted to the Codex Committee on Method of Analysis and Sampling for endorsement”,
Vol.13, p.129 (1994}

14) BHOKEHBRESFNTEL Y — (FAMIC) IBEHSRERE (2008)
<http:/fwww.famic.go.jp/ffis/fert/bunseki/sub9_shiken2008.html>



24 FEERFgEERE Vol. 1 (2008)

Determination of Total Nitrogen content in Sludge Fertilizer by a Combustion Method:
A Collaborative Study

Mariko AIZAWA' and Yuji SHIRAI'
' Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection Department

Thirteen laboratories participated in a collaborative study to evaluate a combustion method to analyze the
total nitrogen content of sludge fertilizer. The samples of sludge fertilizer were combusted at high
temperature under high-purity oxygen. The nitrogen released from the sample was measured by thermal
conductivity detection, and reported as proportion in weight of nitrogen in the sample. Ten samples of five
kinds of sludge fertilizer were analyzed as blind duplicates. After removing the outlying data using Cochran
and Grubbs outlier test, the mean values, standard deviations of repeatability (SD,) and reproducibility (SDg)
ranged from 0.80 to 8.06%, from 0.01 to 0.03% and from 0.03 to 0.09%, respectively. The relative standard
deviations of repeatability (RSD,) and reproducibility (RSDg) ranged from 0.3 to 2.8% and from 0.9 to 4.3%,
respectively. The HorRat values (RSDg/predicted RSDg) ranged from 0.31 to 1.04. These results indicate
that the combustion method has acceptable within-laboratory and between-laboratory precision for

determination of total nitrogen in sludge fertilizer.
Key words  total nitrogen, sludge fertilizer, combustion method, collaborative study

(Research Report of Fertilizer, I, 18~24, 2008)



