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1. [XC®IZ

HEAE K OVKBEIN T8 DAL R AR EE OREICHOWTELITH LD, IR HTIED e Er 54T
EN T N T AORIEED ARSI COR. HEIRS AR o iTIE, TAIGIREICBT 23 BRIEY 0TIk
JR A RSEAEDER SV TNDDS, BITALER 1L & ONAIE T IENE TR >Tnd. ZIWHD HEE S B ITH B
BRERE, 15TRAEE, HERL A N CHER R O F RN T ADRE FIEERETL, BICH —3BRE T2 Y Mk
BEATST-DOT, ZORERERETD.

2. MHERUAE

1) H#DRR
INEE L7 AR B, vHIEE, HEILSEZ H BHE 500 um D500\ a4l 5 £ Ttk Totr Halkte L
< ST HRCRHIIE S B2k THRIE TRE LT

2) HEE

(1) 7/K: ZKK58LEEE (MILLIPORE MILLI- QDIRECTS) & W TR BLL 72 JIS K 0557 IZHE 95 A3 A1 Y4
DRZEMHLT.

(2) HEEE: JIS K 8180 (ZHLE T DK,

(3) HALF I L F R AEAEFOFHELIE TIS K 8005 (T A28 BT HIEEYE ()2 kv
) %, FSINEIERER FH OB AIZIE JIS K 8150 (ZHLE I~ D4Rkl 3% /-,

(4) FHRIDLEENRERR (Na 1 mg/mL) : HE kTR A% 600 CE10 ‘CTHKI 60 3 MIMEAL, 7o —&—H
THIBLT-%, 2.542 g2 O X BILICIENN &5, DBOKTEHEL, 2877231000 mLIZBE LAY, FEfE
TKREMAT=.

(5) FTRUDLAEYERR (Na 0.1 mg/mL) : 7 RJD LEEHER (Na 1 mg/mL) 10 mL 24577 A= 100 mL (Z&0),
TR ECHRERE (1423) 2N & 7.

(6) K EARH TR A=A (Na 5 pg/mL~30 pg/mL) : R AFE%EE (Na 1 mg/mL) 2.5 mL~15 mL
ZARETT A2 500 mL (ZBEREIIZED, LR ECHERR (1423) 2N X 7=

(7) WREFRHF R LHEHERZ (Na 0.5 ug/mL~5 pg/mL) : F R AEHER (Na 0.1 mg/mL)2.5 mL~25
mL Z 4877 A2 500 mL [ZBeRERIICED, FERR ECHERE (1423) Z N2 7.

(8) FUHHIAI (Aha T 1) VAR . JIS K 8132 1ZHE 3~ DHa b ANE T A0S K FI) 100 g — 51—
2000 mL (21T &0, D EDOKEMZ, Yk 420 mL 24 2 \ZI2 CTEDL, BIZKEIZ T 1000 mL &L7-.

VORSIATBOE NRMOK PEIH Y L e 2 — Lt 2 —
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(8) THMHIHN (T 2R : RN B LT 2 29 g 2B —H—2000 mL (I3 0 ED, &
DIKZEIMZ, Yl 420 mL 285 % [Nz TR L, FIZKZMNZ T 1000 mL & L7-.

3) FERUEE

(1) JR7remsirdssE: —E7 v v —HA=7>7 iCE 3000SERIES
(2) BRI TRNRTv7 FUW242PA

(3) AyhFL—k: AS ONE EC-1200N

4) HERAE

IHTEREL S g & 1 mg OHTETITADED, h—/LE—4—200 mL~300 mL (Z AL, FEXIF ICANEENIT
INEAL TERALSE T2, 550 ‘C£5 CTARFHLL LBV TIRALS W72, ftntk, 2 =m0k THL, HfEf 10
mL 2R % 12Nz, FIZKEMZ TR 20mL &L, b= ——ZREHILTHE, Ay 7L —h ETIEL, 5
ORI, mts, K CaET7T A3 250 mL~500 mL (2L, FIOKAERETINL, AH3 ETAIEL,
BRI E LTz, SUBHAIR O —EBE2 2R 77 A2 100 mL 1280, FERETHIER (1+23) 2%, Table 1 DJF 1
W HTHEE D7 L — LHITHEFEL, WL ARt A M o70. RIREC, f i AR IR A2 1LE ALIRIRR O A
ATV, OB EN DR ERAAERL, oo o AREZE L. 2ok, BB EO7n—
—hF% Scheme 1 IZ7RL7z.

| 5 g analytical sample | Weigh to the order of 1 mg a into 200-mL~300-mL tall-form beaker
|
Carbonization Heat gently
Incineration 550 °C=£5 °C, no less than 4 hours
|
Standing to cool | Room temperature

<A small amount of water, moisten the residual
<10 mL of hydrochloric acid

<—Water (up to about 20 mL)

| Heating | Cover with a clock glass, and boil for 5 minutes
|

| Standing to cool | Room temperature
|

| Transfer | 250-mL~500-mL volumetric flask, water

<—Water (up to the marked line)

| Filtration | Type 3 filter paper
|
Aliquot
(Predetermined amount)

100-mL volumetric flask ,water

<—Hydrochloric acid (1+23) (up to the marked line)

| Measurement | Atomic abssorption spectrometer (589.0 nm)

Scheme 1 Flow sheet of the determination for sodium in fertilizers
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Table 1 Analysis conditions of atomic absorption spectrometer

Analytical wavelenght (nm) 589.0
Slit width (nm) 0.2
Lamp current (mA) 75
Warming up (%) 75
Atomization equipment Frame
Kind of frame Air-acetylene
Angle of frame 90’ to the optical axis
Fuel gas pressure (MPa) ca. 0.084
3. WRRUEE

1) BIEFHOHEE

HERE AT ST LD CIEFEHHIA (AR T 0 2) ViR E, TGRS 7 IEY Tl FssmsiH (Z
B ) VIR Ak Bt PR Y B OV E T O 3BHASTR IS TR A& E L TG, — 7, FARRER ST
B Je ORI AT « O 2B W T W T o T HIFRRTES VS TR,

FoC, FHIHIR ONLENZRET D720, £, ThENOTFHIEIENRERE 110 FRERMLUIRE
R ARV IR B OV VR AN R AN O e B AR YE VA IR (0.5 pg/mL~30 pg/mL) ZHIEL, &4
TERLLT=. 72383, TNENOTHIHIF (ARar T U LR BT U220 WROFEE, B HHED OBy
LOFRBPIEIZHEC T, ZOFER, Figl OLBY, ZNENOTHIHEIF (Ahas F0 LR T2 0) iR E TS
DN 7= K B AR HE VAR O W AR D[R U T y=0.0174x+0.0038 J2 TX y=0.0177x+0.0019 L1EIF —HL T /-
D3, TV A IR SR O St A YRV IR O R B AR O [alF UL y=0.0208%+0.0053 LAHZ AN 72 5Ty
7-.
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Fig.1 Effect on the calibration curve by the interference inhibitor additive

O Interference inhibitor additive free calibration curve for the standard solution
A\ Interference suppression agent (Strontium) addition calibration curve for standard solution

<> Interference suppression agent (lanthanum) addition calibration curve for standard solution
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I, 2.1) THBLTZ 7 FEOBEHI DWW TRIEICHE > CREREIRZFIRL, 24080 T A ik
% 1/10 A RINUT2E F OFBRAIR K O E il AV B BRI ORUBHAIR 2 I E L TN E LD i &
B DTN EF R O MY A BE B H LIRS R4 Table 2 [ORLTZ. ZOFEE, Y AOREEINVE &
7750.20 %~6.87 %DFiIPH T, ZNENOTWHMHIAES 2 AN U 72 RIEM B SUXHEE C &l
TSRO REM A O ZETTHRADEH ROHEE B 2RV TE £575-0.01 %~0.06 % THY, ZiLZ
AORPEMREITIFE B Qe Fz, THRIEEH RKORNEM B LHEME A OZAITE &7 0.13 % Th-o7-
28, WIEME A3 5HIE B OFEA (B/AX100) 13 102 % THY, M OMEMEIHIEE L iz Wi
NOTFHINHIFNEIR DO FDTRO IR L, N2 Tl AR IR RN O F B A HEPR TR O &
BROPEREL (1) 23 0.9996 LEMMEEZ RL CODIEND, 5% OMRFNIIE T FIAR Z RINLan2 &
Ll

Table 2 Results of sodium to the measured value in the sample solution

added the interference inhibitor solution (% (Mass fraction))
Sample name AY B” B-A c? C-A
Fish meal 0.84 0.87 0.03 0.89 0.05
Dried fish meal 6.74 6.87 0.13 6.77 0.03
Compost 0.80 0.80 0.00 0.82 0.02
Animal excrement 0.35 0.36 0.01 0.36 0.01
Industrial sludge fertilizer 0.62 0.66 0.04 0.66 0.04
Calcined sludge fertilizer 0.56 0.62 0.06 0.62 0.06
Composted sludge fertilizer 0.21 0.21 0.00 0.20 -0.01

a) Sample solution not added interference suppressor solution
b) Sample solution added interference suppression agent (Strontium) solution
¢) Sample solution added interference suppression agent (Lanthanum) solution

2) RIEIZERTHBH/ORE

IFTRREIORTLEE 7L L CTRAL 2356, BEHOF N AOEHER ST HZ 00 A4 WD
TN IERHEERBREY |23\ OB EA (5355 11X JIS R 35037 ITHE T 21F0 T W T A-1 %
FAWAZERNHESNTEY, ZDIEINTVEERHN T A-1 1T T VAR 31 ng/g A FERESH TV, %7z,
FEBFROREL IV DVE R 0.1 %D OEY%RREDIRE THHIEND, AL 25 42,1350
W T ADN =N —H—% T HZE2E DTN AOREMB~OEELZRET LT,

2.1) THBIL7- 7 O SITRBI AT N TN A S ILICER L, [FREOSIETIREL, Kintk, KIkWEih—
B =1 =T LA TLL FARIEIC > TRIE L7 R EARIEITHE > THIE L7245 % Table 3 (TRLTC. £
DOFER, TR ORI EMEINE BT E 0.21 %~6.74 %DOFPH T, b—/LE—h—%&FAWCRIL L7 EE B
EAAME AW TRILL7ZJIEE A EOZETE &% 0.00 %~0.03 % THY, ZNENORIEMITIZE—E
LCWe., ZOZEND, ot HalEte U TIER 2 X5 L 325 G IR LB EICHIE T WEE T T ADR— /L —
J1—z= R, BUNZHBEEEI L TGRS LT 52 L3 T T,
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Table 3 Results on the measured value of sodium by the container to be used for the Incineration
(%(Mass fraction))

Sample name Platinum dish (A) Tall-form beaker (B) B-A
Fish meal 0.83 0.84 0.01
Dried fish meal 6.72 6.74 0.02
Compost 0.77 0.80 0.03
Animal excrement 0.33 0.35 0.02
Industrial sludge fertilizer 0.62 0.62 0.00
Calcined sludge fertilizer 0.56 0.56 0.00
Composted sludge fertilizer 0.21 0.21 0.00

3) HINEMRERERIC &5 HE E O

TR, ABEMINTAREL, Z27- il L O OB R, 1HIRREEIEE R OHEARZ AV C 3 sifffTC
IINIENI R 2 St L 72 #6554 Table 4 \/RUT2. ZORER, TR LOWNMIRENE &R 1 %~10 %D

FPH TERHEIERIT 97 %~103 % THY, ZOFXMEAERFRZET 0 %~0.8 % Th o7z, W LD BIERS LA
SESRBRIEY DR S PEHERR O FIEIRL TOA R IR E DL~ BT DB (FILER) O HEE LN THHZ LD
B, AEOFEITAREHERBRED OMRERE M E D ZR FIISHE G L TV DI e 2 iR LTz,

4) BHTRERUPRMBEDTHE

OHTREEE K O RIS EE 2B 9~ 572, ST M RBLOHEIRIZ DWW, TR L% 2 mfMTTHEZZE X
T 5 AR % FEhE L CRDIRE % Table 5 I/RLTZ. 7233, T MRIZITT NI AEL T 9 %iH Y &L
LI0BACT NI L TINUT-. ZOFERNS— uBE 53 BT 21T > TIRO AV TR EE K OV RS BE %
Table 6 [Z/RL7z. ST RR K OHEIL D F-RID LD FIEITE 8573 9.08 %K% T 0.097 % T, HHTHEXHE
YEMRZE1E 0.6 % KX 1Y 2.0 % T, TRIAHAMEER 21T 1.0 %M OV 3.8 % TH o712, W OPH TR RS (R 72 M
OV (R e R VAR 25 b I B A5 3 BR 12 D B 4 MR D FIEL R L TWOA R IR FE DL~ LI BT DR (BF T
FR G YA 7 K OV AR S HE MR 72) O B AN TH DT END, ARIEO RS FET AR 3UBRIED O REREAfh
HAEO TR FIHITHE AL QDI EEHER L.
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Table 4 Results of recovery test
Addition Recovery o Criteria for
. b) RD d)
concentration rate recovery rate
Sample name (%)a) (%) (%) (%)
10 101 0.2 97~103
Fish meal 5 101 0.4 96~104
1 97 0.4 96~104
10 101 0.2 97~103
Processed
. 5 102 0.2 96~104
fish scrap
1 98 0.2 96~104
10 101 0.3 97~103
Rapseed meal and
. 102 0.4 96~104
its powder
1 100 0.4 96~104
10 100 0.6 97~103
Composted sludge
o 101 0.6 96~104
fertilizer
1 98 0.8 96~104
10 102 0.0 97~103
Compost 5 103 0.5 96~104
1 103 0.4 96~104

a) Mass fraction

b) The average recovery rate of parallel test (n=3)

¢) Relative standard deviation

d) Criteria of trueness (recovery rate) Testing Methods for Fertilizers is to request

Table 5 Intermediate precision of confirmatory test results by the day

(% (Mass fraction))

Test day Fish meal” Compost
1 9.08 9.16 0.099 0.098
2 9.00 9.10 0.094 0.097
3 8.89 9.02 0.94 0.093
4 9.11 9.11 0.099 0.094
5 9.16 9.15 0.103 0.102

a) Addition for sodium chloride designed to contain the mass fraction of 9 % substantial

amount as sodium
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Table 6 Results of statistical alanalysis for the intermediate precision in the confirmation test results

Repeatability Intermediate Precision
Sample name Mean" & RSD rd) CRD.” SI(T)f) RSD I(T)g) CRSD I(T)h)
(%)” (%)" (%) (%) (%)" (%) (%)
Fish meal’ 9.08 0.06 0.6 2 0.09 1.0 3.5
Compost 0.097 0.002 2.0 4 0.004 3.8 6.5

a) Total mean (Test dates (5) X2 Samples replicate analysis)
b) Mass fraction

c) Repeatabirity standard deviation

d) Repeatability relative standard deviation

e) Criteria of repeatability (repeatability relative standard deviation) of Testing Methods
for Fertilizer requires

f) Intermediate standard deviation
g) Intermediate relative standard deviation

h) Criteria for intermediate precision (Intermediate relative standard daviation) of Testing Methods
for Fertilizer requires

i) Addition for sodium chloride designed to contain the mass fraction of 9 % substantial amount as
sodium

5) EETRFOESZ

ARIEDE & TIREfEET 5720, HERA AT N Y L% 7 80T TRlliRg FEMiL7-#5 R4 Table 7 1RL
7o EHEITENER, BESE 0.110 % THY, ZOEMERFZIT TN ENVE RS 0.001 % Tholz, B
TRRITEHE(R 25x10, 72, B FERIE R 22x2xt(n-1,0.05) EL RSN O DT, RIEOFR T LD TE
B TRITE &5 0.02 %, MR TIRIZE R 0.005 %fRECHEEI-.

Table 7 Performance of the lower limit of quantification in theconfirmation test (% (Mass fraction))

Sample name Mean ® Standard deviation Estimatbe)d Estimatce)d
Sr LOQ LOD
Compost 0.110 0.0014 0.014 0.005
a) The average value of the parallel test (N=7)
b) Standard deviation X 10
¢) Standard deviationx2xt(n-1,0.05)
4. £

AHENE O F R AR IE OB EE TR 7L 25, IROFSRE1-.

(1) BUEERIC TR A N2 520 R B~ T,

(2) MEMRIT 0.5 ng/mL~30 pg/mL O JE FPH TR T Z L B D EMRMEE R LT,

(3) JKALEREIZIZOT WIS T ARID h— e — D —Z VT, R 2O I DHEE~DO 2T
RDLIRNHT.

(4) BEAERT D20, 5 BEONEBE VT 3 SOMT CRBE EMLI-E25, IRINME NV &5y R
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1 %~10 %DOFH T, FHEULFET 97 %~103 % THY, W NOREILES Z O FEFRLFIZ BT D IR
BRIEDRLUCODEEE ([EIX=R) O BEELAN Th -7z
(5) DM R OV RS EE 2R 35720, BT IR L OHEIRA W, 2 ST THAZZ X TS [
RERA R 72225, T RIT LD FHMEITE & 533 T 9.08 %MK TV 0.097 % C, I THXHERENR 21 0.6 % &
2.0 %, FREFEHE AR 1.0 %X V3.8 % Th-o72. ZOEEZIIT DT IO R S HE(R 224 IR Bk
ABREI RSV T DI TR EE (DFTFRR AR HE(R 72) S OV RDRS BE (Hh R AR SeHE MR 72) O B Z N Thho Tz,
(6) AEOGE & TRRL O H T IRITE 8575 0.02 % & U 0.005 %l HEE <47z,

X B

1) MK PEA R EBRBEEANT SR T IR AT s (1992 5200, B ARNERE 2, B (1992)

2) REPIEFS 5 CUGTREMALE TS, BEE, HU(1988)

3) WENTEN BA T3  HEIR A B 75 HTE (2010 421D , p.65~67 (2013)

4) FEENENBARTAGE RS TRKIGIRHT 715 (2007 i) , p.121~122 (2007)

5) FEFEN BARTAGE HE : TRRER L T4 (1997 F£hR), p.292~294 (1997)

6) FEIRKPE T LT Z — (FAMIC) : il B3 HTi5 - fifii, p.76~77 (2009)

7) JISR3503:1994, b5 AT A% B )

8) EMOKPEME L EHMT'L ¥ — (FAMIC) : fREERRERTE(2015)
<http://www.famic.go.jp/ffis/fert/obj/shikenho 2015.pdf>

9) Codex: “Guideline on Analytical Terminology”, CAC/GL 72-2009 (2009)
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M ethod Validation for Deter mination of Sodium in Fertilizer
by Atomic Absorption Spectrometry

Kimie KATO', Masaki CHIDA' and Toshifumi FUJITA!

' Food and Agricultural Materials Inspection Center, Sapporo Regional Center

A method validation for determination of sodium in organic fertilizer by atomic absorption spectrometry was
performed. After carbonization and incineration the sodium in organic fertilizer, and extracted with hydrochloric
acid by heating and was diluted with distilled water to a final volume of 250 mL ~ 500 mL. The resulting solution
was filtered and was measured by atomic absorption spectrometry. In considering the condition for measurement,
the sodium elution from a borosilicate glass tall-form beakers could not had an effect on the measured results and
the advantage adding interference suppressor solutions to the sample solutions could not be found. The calibration
curve encompassed the concentration range 1 % ~10 % as a mass fraction crossed through the vicinity of origin
and the plots showed linearity. In order to confirm trueness, 3 replicate analysis in 5 fertilizer samples (fish meal,
processed fish scrap, rapeseed meal, composted sludge fertilizer and compost) added sodium chloride at 1 % ~
10 % of substantial amount of sodium as a mass fraction were examined. As a result of examination, the average
recoveries were 97 % ~ 103 % and were proper for the trueness (recovery) shown in the criteria of the Testing
Methods for Fertilizers. For the sake of the evaluation for the intermediate precision and the repeatability, 2
replicate analyses were conducted with the fish meal added sodium chloride at 9 % of substantial amount of
sodium as a mass fraction and the compost. As a result of 5 tests on different days, the average concentrations
were 9.08 % and 0.097 % as a mass fraction, repeatability as repeatability relative standard deviation were 0.6 %
and 2.0 %, intermediate precision as intermediate relative standard deviation were 1.0 % and 3.8 %, respectively.
The results in these concentrations fell within the repeatability relative standard deviation and the intermediate
relative standard deviation shown in the criteria of the Testing Methods for Fertilizers. On the basis of 7 replicate
measurements, the LOQ and LOD value were estimated at 0.02 % and 0.005 % as a mass fraction, respectively. It

is recommended that this method could be applied to determine sodium in organic fertilizers.

Keywords  sodium, organic fertilizer, compost, atomic absorption spectrometry

(Research Report of Fertilizer, 8, 61~69, 2015)



