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1. [XC®IZ

TENZ &> TERIT, ERRR DL -~ T E L ER R HVEE R 7 L7 D, T, IR
BIRoSkEL T, TR E IS <E RO =SB EO R E S IOV T Gl A (BBF604-1 21 H 60
R ESABEERZERE)Y ) (BLF, @SV ) ICEORERIEE O & S TED HILTODIED, 2hH%
B R 2 2 U TR L BRSO SR ME FH S CD. EDIZ, §, 277, BiiET-A BE, HIRE O EHE
KbEBET DL, RIAWVFEEOEEHIEN & FN TNDHI &S,

WHNZ XV E S T O T857 | OE B HFIEIZIBATEIED IR HTED IZEDEED DI TWDN, & EkLs
SOEERL &, BLATELEO IRRFERBRIED [T T2 & O B HFIEOED B2, ZOHIZELT, £
FNZL DN ERBRIE~DOINE D ELE N DY, £ RBMAKEL DL HTEDORRB DO EFEE 2T, EEFIE
B LA R (T-Fe) DB =RIZBIT 5% Y4 OB EIT 7.

2. MHRUAE

1) SHAEH

(1) WAEEr, RERHEURE K& O

AR E T35 CRUES N T HEE L CODREEL 11 A2 (E 8 2 B, SESVNTOERE AEEL, 14 sl 2t
FEEANERE, AR AR, THIRAREL 3 FE, FrakiikhaE ADFREIRA IR, f0d kR, Semnsminkh , fekt
DFEEFELTHEHIILTWDHD 2 m(WASEA, W), IERIOMEIE L T S T DEEE 3 5 (R gk
(I), FREEEk (1) 7 KFn, =F Lo U7 TUEEEEER) 20T el LTz,

ST BB DR I, Bt 23 OB JEEE K OIEY) (3 864, ESUNTWER R AEEE, B B B R4
AR}, FRRRD AR, REERARENE AR E IR A AR, 0 ASEA) (TIREH VAL R TRy R L H B 212 pm
SHONEIIBIETob D& Wz, 2SO T HEEHE, BBHE 500 um OAZY— 2 Z @il 35 E Tl
U O LT=b D& WD, BAINOIARIROL O I AL

(2) FREEAEL

WINENGRER, <R 2 2D FEOHER K OVE & TR - FROHEEITIE, EERICREHFHEISNTND
A2 #5121 C Table 1 O EHETEAL, Table 2 O8E ARG RIT/ARDIOTARU 73062 V=, kS
LRSI, RIEA— D= DTSN THDED T, JIS B UTRRIRME 99.0 %Ll LRI 1L —R
DEOZERNZD, ZIVHIZEE Y LeWE O ATREZZBRVAMIE 23 m Wb D& AV e. 2R, IRINENNEER A O
FHRAEENL, REO 5 T XDk OB GREA R H LR EARRF L. o~ Ny VRO B A AT D708

VRSTATBOE NEMOKEETH B 2 il 2 — i o 2 — (B) et 2 —
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MU IEEE R T, AEICIVERRE 20T L2 BT, T OME DRI O SR 23 5t LTz

Table 1 Properties of material (% (mass))

Material

Iron content

Material Iron content

— T QmmoOw

J

Iron (1) Oxide

Iron (1)) Sulfate Heptahydrate

Fe (Ill) - EDTA

Ammoniumu Sulfate

Urea

Ammonium Dihydrogenphosphate
Potassium Sulfate

Magnesium Sulfate
Manganese(1V) Oxide

Disodium Tetraborate Decahydrate

69.9"”
20.1”
13.3

Hwn B0 WO ZZ R

Copper(II) Sulfate Pentahydrate -
Calcium Carbonate -

Soda Lime -
Silicon Dioxide -
Silicate slag fertilizer 0.879"
Sludge fertilizer (Raw sewage sludge) 0.906"
Fish meal 0.132"
Phosphate ore 0.208”
Meat meal 0.0630"
Water -

a) Theoretical value
b) Analysis value (n=3)
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2) HE

(1) 7K fiAKELGELEE (L7 Milli-Q IX 7005) 2 HWTRERLL 72 JIS K 0557 IZHET 5 A3 DK

(2) e AEESBIEN (& L7 A0 2FeMi%E)

(3) HElE: AEESBIEN (& L7 A0 L2Fei%E)

(3) bk () . Ft—#k (8 L7 AL LFEHM%E)

(4) Wilesk (ID) : PRIEFER (B L7 AL LFEHEE)

(5) =FL2TTIN, N, N', N-IUEEERER () FRw 2HE = KkFnd: (R [R{AB 22 98T

(6) W7 E=UL: RIERHE (F L7 AL LFDEHIEE)

(7) JRFE: IR (F L7 AV 2FESE)

(8) WAME /KRBT rE=UL: RIFRR (&7 AL LFEHER)

(9) WilEAT L IR (8 L7 AL LFOGHEE)

(10) Fitfe~7 R0 h: FbHsR (& L7 AL SR MEE)

(11) b~ (V) . (L7 AV LFEHiEE)

(12) TNESEEFNID Aokl : SREEFRR (8 7 AL LFnEis)

(13) Fithedh (1) FAKRF4: SRR (L7 AV LFEHEE)

(14) fREETIND I REERRR (B L7 AL 2Fn LK)

(15) Y—FFIK: ZFbRBWIA 1 5 (8 L7 AV LFEHEE)

(16) M bl BRIERRR (8 L7 AL LFEHEE)

(17) SRAEEYERK (Fe 1000 pg/L) : JCSS AZEHEHL (Fe: 1000 pg/mL) (& L7 A /L LFDGHIEE)

(18) AR HA=HEWS (Fe 0.5 mg/L~5 mg/L) : Fe 1000 pg/mL Z 52 (1423) TE¢FEAIIZARL, 1 mL
IZ Fe &LT 0.5 pg~5 pg #5083 HEAERZ BRI 5 IREFRL-. 728, MERT, APusst O
(1+23) ) DR EEZJF R E L.

(19) HEEE(1+5) . AKIZHEREINZ, R 1, K5 OFEEIG TIRG LRI,

(20) HEPE(1423) 0 KIZHEEEZINZ, HElE 1, K 23 OREHEG TIRALRRLE.

3) HEERUHRE

(1) JRFRSHEERE: BT 7 /00— 23300 (R B —~ U MiElk, Svr 7T RIEIER)
(2) = OAREE: Retsch ZM-200

(3) IRE V% HEIKO TI-100

(4) TV RUPA: A&D Company GH202

(5) BRI EPEY—EY AT L KBF828N1

(6) HyhFL—k: 7AXUL ND-3LA

(7) &fET7IAa: JFAA

(8) ®EE~vh: JTAA

(9) Ak 3

4) A E
ST FREN 1 g~5 g% 1 mg DHTET 200 mL~300 mL O h—/LE— I —|Zi30ED, ELZIF I AL 250 °C
TEIROHNTINEAL AL L7282, BT 450 °C T 12 BRREIINEAL CIRAL LT (B % 8 A LRV br e BH R AL
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JRALD TREZANE) . b= B = —NORE A unts, D &O/KTHL, fEERK) 10 mL & OHEE2K) 30 mL
MR, BT L—b ETMEL THMEL, BITMEERHT TIRAIZE AL 7RIS Tz, ntk, Mg (1+5) £
25 mL Z53 RN A, INENU CHsIRLT-. itintk, iz /K CaE7 742 100 mL IZBL, SOITIERE
TARZEMZ, AHETHIL CRERAIRE LTz, RO BT (BTt R 248.3 nm) |2 CRUBHES IR D #%k
REZREL. 7ok, MERO EREEX 2551, —E&a Rk (1+23) THIRL: ETHIEL-. RED

7ua——h LI D Scheme (27~

1 g - 5 g analytical sample

Carbonization

Ashing

Cooling

<—A little water
<Nitric acid 10 mL

Weigh to the order of 1 mg into a 200-mL - 300-mL volumetric
tall beaker

Gently heat
450 °C+£5 °C, 8 hours - 16 hours

Room temperature

«—Hydrochloric acid 30 mL

Heating

Put the watch glass on the tall beaker

Heating

Rmove watch glass and remove acid

Cooling

Room temperature

<—Hydrochloric ac

id (1+5) 25 mL

Heating

Put the watch glass on the tall beaker

Cooling

Room temperature

Transfer

Transfer 100-mL volumetric flask with water

<—Water (up to the marked line)

Filtration

Type 3 filter paper

Subdivision (predetermined volume)

Transfer to 100-mL flask

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

Sample solution

Measurement

Flame Atomic Absorption Spectrometry (248.3 nm)

Scheme  Flow sheet for measuring total amount of iron in fertilizer

5) BEtAE

ARIETIRAEEONEB T EE S Z LU, IEBHERBRGEN B E BY Ofl B E (KL — K5 #) 1258
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S50 (1) KON IOV TR AT, 24RO (3) ~ (5) IZOW TRz T o7z

(1) Srdralet &R

RS RERIEN B E B ICXHGEL TODE AT DT 7 AR, /HTalEHED 5 g ICEDHITEY, Zhil
BWARIES HTREHEL 5 g ITEO TLEDE, B EIREOLEIIMERD LIREE L TLEID, JRK
o HTEEE CRIE T DANCZ EmOHERE (1423) TEREARE T 20LEN LT, —F, TGHICHEL TODE
SRR O SRS A R FHRIE 0.001 %~48 Y%l ENN AL, FI-AREM AT A, MV AR 1 g~2.5 g, AHE
EES 2 g~5 g EOHTREHRICIEZ B2 C . 22T, itk 5 ¢ 2 E T URIEE SR BREN B E B
(2 ROy SR E I T 22BN TE, HAOVIIEDERE O A IR 1 g [T 528 THIR
BAED IS AT 5728, IRPUTIEC TONTREH R A ZE T AIREL T 272D DR E 21T 7.

N M i CEERE IERNT, ST EHED EIRAS 2.5 g Th-o7zl A, RETIHIEEERBREN B E B
(XSS D728 5 g ECHRIMUT-BEO B EAT 7. DREBEIUREM LTI AVBR TV FL o7
VUREREER (BR 5 A BEERME - 13.26 %) IZDWT, oWTalEHE 5 g & 1 g T 8 SHMT O & TV, ZORE R4
BL7=. F7o, BRI HHE CAMEIEEHE, Rl ED TR 2 g ThololZA, | g T TRELZBEOR
AEFT T2, FAKIBIRE TEETEIRD EFEIOTBTRAEEHI DWW T, oralEHRE 5 g & 1 g TF 8 MM TN
1TV, ZORERA R LTZ.

(2) pAb JRAL O RiTALER

JEEFIHTET, ERE BN K (REEE 1:H688 3)40 mL 22 NE R4 2L25, AR IREHT K
40 mL % 2 [ElZ53 1T TRV 515 (20 mL % 2 [8]) &7p o Tz, LasL, BRRABIRHER 12 L 7 BRSO BE b
2 E O E L QORI EREIO IEEHZ W T, B IEV RRF O LU ENL HIZ IO h—L
B — BRI RV TR RS, — 7, IERMERBRIEM R E B ICHIRL QOB - T
FETIE, AL SR THIEEHIESIFICED IR IRIEEATI H1EL 725 TNDTEND, TAUTEWEE N
BRI BRI LD R AL - IRAL TRE DB A R F L7z,

(3) IRMNIEILEAERIC J D F B ORI J O~ N w7 2D 3O HERE

KIEDEEDFH M O~ N 7 AD 5B A feid 35728, Table 2 OFRHEALEHISVWTH 3 AOHTTHOHT
AT A, RSB O BHIME A LIz 2 58 3 0aRIR AL &) 14 FREREL, Bka A &0VE &)
20.001 %~69.9 %H Y L72H KRR ET LTz,

(4) BHTHRERE K OV TS EE O R A
ATEOPHATREE X O h RS EE 257200, S8k, 1AM, 15VRIEE 2 FEE (R KGR ALEL K OF
URTGURNEE , W AGEA B O8N BIEEHZ T, 2 ehas 2 ROMTTRAZZ TS5 BlISra To7.

(5) E& FREDOHE

TSI L TODBERIEE CEE AR RO RBIRWLOIE, BEFIEEDK 0.01 %, HRIEEDK
0.001 % ToHHIE#EFE X, Table 2 IR L7FRBLAEEL 5 OBtk BRE ARG E £ 0.01 %) K OFARANE} 6 (i
W, SREARRGHR £70.001 %) 2 HOTER FIREOHEEEIT-7-.
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3. BRRUEE

1) RERORELEE

BT IR AR O IR EEHPHAY 0 mg/L~10 mg/L Toh o778, AL TIIALEFEBRIE TGS LT
DIREEHESRD 7 L — DR EHED LRI CARHER A DF 32282 B 8 L, IR EHREFA% 0 mg/L~5 mg/L (22
L7z, 728, IERHERBIED k2B B L UT2), MEMOERIEOHZRITEIR L.

2) oHEAMEORE

REEFD N R BURHERS &L CESFIHSI TOD =T Lo DT I UFFIRERICOWT, okl & S gb 1 g
D% 8 MM T O E T T2, LN W EIC OWTHIR L2224, F BIEIZEVE S CTHDHZ L3RR
SNTZDT, BB FELWEGE LT B EZAT T2/ R, W OB EZEITRBO bRl e
FLo P T IV BRSOk 5 A BEARAE (13.26 %) (6D EIEIL, WI O%E6 RS RBRIEM B E AY
(ORENDHEHED HAFE A L TV (Table 3-1).

TAREIRE TG Tex FIREH LTIBTEAEEHZ DWW, otralflE S g & 1 g D% 8 R T TotraiT-
7o RO IMTHEIC DWW TR L2824, F BREICEVE S CTHLZEDHEGRINTZD T, SBBHELWE
E LT I E AT STt R, W O HHEICA B AT D 787 -7 (Table 3-2) .

LU EDFERND, BB ATE TII R B R A IR CRARD T & 72572825, ATETITE
BT DO T el EHEIL 1 g~5 g THOMTAREE B 2 i,

Table 3-1 Comparison of analysis values about of sample mass
Theoretical Analysis Analysis

b) Criteria of the

Sample ron content ~ sample mass value Recovery  RSD trueness”’
(%)" (%) (%) (%) (%)
13.5 101.6
13.2 99.4
13.1 98.6
13.5 101.4
5g 131 98.9 1.4 97 - 103
13.4 101.4
13.5 101.6
13.2 99.2
Fe (IIT) - EDTA 13.26 3.0 983
13.1 98.7
13.0 98.0
13.1 98.7
lg 130 99 4 1.2 97 - 103
13.2 99.5
13.3 100.2
13.5 101.7

a) Mass fraction
b) Relative standard deviation
¢) Criteria of the trueness (recovery) shown in Testing Method for Fertilizers
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Table 3-2 Comparison of analysis values about
of sample mass
Analysis Analysis

sample mass value

(%)" (%)

3.02

3.01

2.96

3.00

2.96

3.02

2.99

3.01

3.04

2.99

2.98

2.97

2.96

2.96

2.99

3.00

Sample RSDY

Sludge fertilizer
(Raw sewage sludge
and industrial sludge)

a) Mass fraction
b) Relative standard deviation

3) mRib-RiLDATNE

BORACAIRHER 2 LT BER SO BERE /2 & OB ZAE L T DR 3 Fl (SRS O EREIER}, &8k,
VAR BB R E AR K OVFEHC S E SAZE L TOBIEEE 1 fE (R IEHsE AT ERA IEN (2o
WTC, BRIFICED R JRALDORILERZA T o735 G L, AILEREI TRV GG O 2 ik U . B - INESy
PRI DI LY WESLH O RONTEFLEWIT W EREAEEHT 8 M0 T T, RS DIEENE 4 ROMTTHITE
1TV, BONIZOHHEICHOWTHERLIZEZ A, FREICEVE S THLZEDHERSNIZDOT, DEHELN
CUE LTS t-REEAT T RER, TR CORECELIFICLD R RO H BT L HE B AR O Hiveh
©7- (Table 4-1, 4-2) . FI=EBRIFIZLDRAL - IRILEAT > TOBER MBS FEZATHZE TIENE BITRE SN,
TEMEA T ESE DM TET.
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Table 4-1 Comparison ashing or not ashing Table 4-2 Comparison ashing or not ashing
Analysis b) Analysis
Sample value  Mean value RSD Sample value  Mean value
(%)" (%)" (%)” (%)" (%)"
0.860 Tiron-containin, 4.04
0.884 & 3.96
substances 3.99
0.903 (Ashing) 3.98
Slag silicate fertilizer 0.889 0.892 0.02 g 4.00
(Ashing) 0.897 ’ ' . 3.96
[ron-containing
0.910 3.95
substances 3.97
0.898 (Not ashing) 3.98
0.898 . 3.98
0.864 Melted trace element 7.05
0.882 .. 7.09
compound fertilizer 7.04
0.905 (Ashing) 6.96
Slag silicate fertilizer 0.893 0.892 0.01 g 7.08
(Not ashing) 0.907 ’ ' 7.07
Melted trace element
0.894 .. 7.06
compound fertilizer 7.13
0.894 (Not ashing) 7.19
0.898 g 7.22
a) Mass fraction Designated mixed 10.9
b) Relative standard deviation fertilizers containing 11.3 112
special fertilizers 11.5 '
(Ashing) 11.3
Designated mixed 10.9
fertilizers containing 11.2 11.0
special fertilizers 10.9 '
(Not ashing) 10.9

a) Mass fraction

4) FMERRRIZLPEEDFHRUTIvIZAOHEORE
RIEOBEEEZHETE Ll 35720, 3RO HAIRE LT ALEL (Table 2 @ Sample 1~9) (25T 3 sifif
T AT o7, ZORR, BTN TV I RBRIEN R & A 2VRTIEO B EEL T

(Table 5-1).

F-~ )y ZANEIRRIZ 25

WBARERT B0, RIELHE 6 L CU B TEBIEHE N BT

BALTZFHELEE (Table 2 @ Sample 10~14) 122\ 3 MPHTTONEAToT. ZOMERBES NS
FARREHEIIKL, —HOEIERIZOWTIREERBRIEN B E A 2T HEDO BIELZ B[RS T3, [\l
LT T 152 FERITZLTIY, <Ny AD IR Z 72V b O LS (Table 5-2).
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Table 5-1 Result of recovery test Table 5-2 Result of recovery test
Spiked Mean value  Criteria of Spiked o Mean value  Criteria of
Sample for level SUOVELY ofrecovery the trueness” Sample for level SUOVELY ofrecovery  the trueness”
OV o) ) ) %) I g o o) %)

99.8 102.4

1 50.0 100.2 100.0 98 - 102 10 18.1 100.7 101.6 97-103
100.1 101.7
102.9 103.3

2 7.02 103.5 103.2 96 - 104 11 14.7 98.6 100.1 97 -103
103.3 98.5
102.0 101.7

3 5.02 103.6 102.6 96 - 104 12 12.1 101.8 102.5 97- 103
102.0 103.9
101.5 103.1

4 0.100 98.7 100.6 94 - 106 13 10.1 103.6 103.0 97-103
101.6 102.4
106.3 102.7

5 0.0102  101.1 101.2 92 -108 14 3.55 102.5 102.5 96 - 104
96.3 102.1
109.7 a) Mass fraction

6 0.00102  103.3 105.5 90- 110 b) Criteria of the trueness (recovery) shown in Testing
103.5 Method for Fertilizers
99.3

7 69.9 99.9 99.8 98 - 102
100.2
100.1

8 20.1 99.7 100.2 97-103
100.9
100.7

9 13.3 100.7 100.9 97 - 103
101.2

a) Mass fraction
b) Criteria of the trueness (recovery) shown in Testing

Method for Fertilizers

5) BHTHRE R U o HEEE O

EE, TR ANE, YHURALER 2 FEEE, ASRA K OB R I T 2 BT CHZZZ T 5 Bl
VKL HT &1 T -7 (Table 6) . /-0 745 R A HIC— oL@ BT 2 T o728 24, B TR Y (R 22
B OV RS AR 220, RS BRIE T B E A [ORSN CWDIEE D B ZOFRFHN TH o722 8005,
AIET 537 E A/ L Q0D LRI S 417z (Table 7).
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Table 6 Individual result of repetition test of changing the date (%(mass))
Sarml Test days
al C
p 1 2 3 4 5

substances 18.4 18.4 18.6 18.4 18.5

phosphate 3.35 3.17 3.35 3.42 3.34
Shudge fertilizer 0.899 0.883 0.899 0.906 0.895
(Raw sewage sludge) 0.903 0.880 0.884 0.887 0.905
Shudge fertilizer 0.349 0.340 0.363 0.364 0.359
(Human waste) 0.354 0.345 0.363 0.365 0.357
0.208 0.197 0.196 0.192 0.200

Phosphate ore
0.199 0.199 0.200 0.191 0.204
Coated 0.0285 0.0275 0.0284 0.0279 0.0277
potassium fertilizer 0.0277 0.0282 0.0287 0.0279 0.0274
Table 7 Repeatability and intermediate precision
o Repeatability Intermediate precision
Quantitative
Sample - 52 RSD:"  CRSD/ sy’ RSDin®  CRSDin”
value of iron b o

(%)” (%) (%) %) (%) (%)

liron-containing substances 18.5 0.09 0.5 1.5 0.13 0.7 2.5

Fused magnesium phosphate 3.32 0.03 0.9 2 0.09 2.8 35

Sludge fertilizer (Raw sewage sludge) 0.894 0.008 0.9 3 0.010 1.1 4.5

Sludge fertilizer (Human waste) 0.356 0.002 0.6 3 0.009 2.5 4.5

Phosphate ore 0.199 0.003 1.7 3 0.005 2.6 4.5

Coated potassium fertilizer 0.0280 0.0004 1.3 4 0.0004 1.6 6.5

a) n=10 (2 repetitionx5 days )

b) Mass fraction

¢) Repeatability standard deviation

d) Repeatability relative standard deviation

e) Acceptable range of repeatability (repeatability relative standard deviation) shown in Testing Methods for Fertilizers

f) Intermediate standard deviation

2) Intermediate relative standard deviation

h) Acceptable range of intermediate precision (intermediate relative standard deviation) shown in Testing Methods for Fertilizers

6) EETRFOHTE

M EE L CODBERIEE CER B A RS EORBIRN D OIE, FRAEEHII VTR 0.01 % (H &5 %),
HIRAEEHZ 3N T 0.001 % (B &5 35) THHZEZ I F X E & T IREDOHEEZITo7-. Table 2 (TR L7ZFH AR
¥l (Sample 5: ik, BB ARXEIE £ 0.01 % (E&E53H)) L OTHRILEL (Sample 6:10IR, k& A%GHE K
0.001 % (B &/ 3) ) ALY 7 SOHMTTONTZIT, BB TR MR 220 D AREHE BRI I CE W E
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B FREOHETEZITo7T-. TORER, ERIEEHIEE TR 0.004 % (& &75%R), BHE TR 0.002 % (E &%
), WRIEEHIEE TR 0.0002 % (B &7, MHH TR 0.00007 % (& &5 %) ThHEHEE 17 (Table
8).

Table 8 Estimation of the lower limit of quantitation (LOQ)

Sample for Spiked Mean” s £00"" LoD
recovery test level
(%)” (%)” (%)” (%)” (%)”
5 0.0102 0.0104 0.0004 0.004 0.002
6 0.00102 0.00105 0.00002 0.0002 0.00007

a) Mass fraction

b) Mean value (n=7)

c¢) Repeatability standard deviation

d) Estimation of the lower limit of quantitation of Iron content (LOQ=sx10)

e) Estimation of the lower limit of detection of Iron content (LOD =s x2x¢(n -1,0.05))

f) Procedure(3.6.1) and (3.7.1) for validating the testing method in annex of Testing Methods for Fertilizers

4. F&H

JR AR T BN KD AR O 8k 4 & (T-Fe) DIE FIEIC DWW TG LIZEZA, LU OfE R A7

RBAREIXIHAEEDOEE S HTEEZ S B LU, ATt EOE T K OVERIF CORTAEOBINEZTT
STZET, EFERBRIEM B E B I rlaEE 227z,

(1) BRERRT, IERMERRBRIEO KIEVESRD 7L — LJFE - 65 LR IR L #FH (0 mg/L~5 mg/L) &L7-.

(2) BERIEEI O FEEPH (85 A MR 0.001 %~48 %) (2T 5720, iradktEix —E &I ED T
1 g~5 g ZIFNIHZ e,

(3) HONUDEBLIF TR KL THIET, —EOHEMZ G L IREHT B THE MBS iR DI SL
ISR S AR ENE DS ) R L72.

(4) REOEEZHEELGHI 572, sRRAREL o FiE (E & L TEE A% 0.001 %~69.9 %) 12
FOWMENGRER AT 72825, 3 MO T BT DI O BT AR EBREN B A IR T HEDOH
T2 72 LT, EI2~ Ny 7 AD B AR T A - O RUREL 5 FEEARIEICIV ST LIZE25, ES
NI E ARG EITHL, IERHERBIENE S A 2SR T EEO BAEAN /2 T [EINER Th o7z

(5) FEmAE SUTAREHERNEE 6 FEEA O TRV U ST TV, DR TRS EE B O DS 2 24 7 U RTA
ZATOT2L A, PATHXHERERZEIZ 0.5 %~1.7 %, FRIFEHEERZEIL 0.7 %~2.8 %L/, IEEFERERTEA
BiHEE A AR TIFATNTHY, 07 E A H L QL EFHliEiLz.

(6) AIEL, FEIEEIOE R TR 0.004 % (E&E5=), B TR 0.002 % (E &%), BIRIEEO & &
TR 0.0002 % (& &475) , it TER 0.00007 % (B &7 3) THoHIHEESNI-.

LLEDZEND, ARIEZAEEF R O$k4: 5 (T-Fe) I E T 5D+ 72 e A A L TV DI e RS-,

X B
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Development of a Method for Measuring the Total Iron in Fertilizer

MATSUO Shingo!

'Food and Agricultural Materials Inspection Center (FAMIC), Fukuoka Regional Center (Now) Sendai Regional

Center

The Testing Methods for Fertilizers (2023) does not describe a method for analyzing total iron in fertilizers.
Therefore, we developed a method for analyzing total iron in fertilizers by atomic absorption. Heat
decomposed 1 g to 5 g of the sample in 40 mL of aqua regia (1 part nitric acid: 3 parts hydrochloric acid),
then measured the sample solution by atomic absorption after diluting the sample solution to a fixed volume
with dilute hydrochloric acid (1 part hydrochloric acid: 23 parts water).

As a result of 3 replicate analysis of 90 fertilizer samples prepared to contain with iron (0.001 % - 69 %
(mass fraction)), the average of recovery rate were 99. 8 % - 105.5 %. Repeatability relative standard deviation
of total iron were estimated 0.5 % - 1.7 % by analyzing 6 fertilizer and samples (Iron-containing substances,
Fused magnesium phosphate, Sludge fertilizer (Raw sewage sludge), Sludge fertilizer (Human waste),
Phosphate ore and Coated potassium fertilizer). Similarly, intermediate relative standard deviations of there
were estimated 0.7 % - 2.8 %. The limits of quantification for solid fertilizers of there were estimated 0.004 %,
and the limits of detection of there were estimated 0.002 %. The limits of quantification for liquid fertilizers
of there were estimated 0.0002 %, and the limits of detection of there were estimated 0.00007 %. Those results

indicated that the developed method was valid for the determination of total iron in fertilizers.

Key words iron, total iron, atomic absorption, flame atomic absorption,

(Research Report of Fertilizer, 17, 36-49, 2024)



