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2. MHRUAFZE

1) RAHORAR
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%%Wt.ﬁﬁ%ﬂﬁelkﬁbt{&%%ﬂi%@ii“ﬁ%ﬁ$%b{&ﬁ%ﬂu%_owfi@ﬁ%@
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THRELIZb D& 38T EEE LT,

(2) FHTLAEE
wONEI G SR BB O JFUBHEL A E1E K OV 4% B4 Table 2 (TR L7z, ZAUHDFEEHT JIS B I ES
NTWDEROREAM L, BBIE 500 pm D55 \E@EIETHETHRELIZb DA LY.
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Table 1 Commercial fertilizers and others

1) Ordinary fertilizer
Ammonium sulfate
Superphosphate

Mixed phosphate fertilizer
Potassium humate fertilizer
Crustacean meal

Soybean cake (meal)

Mixed fertilizer

Magnesium humate fertilizer
Raw sewage sludge fertilizer
Sulfur and sulfur compound

2) Special fertilizer

Bone black

Manure

Calcium sulfate dehydrate

Annomium humate fertilizer
Triple superphosphate

Potassium sulfate

Fish meal

Flesh-bone meal

Nitrogenous guano

Liquid compound fertilizer
Manganese sulfate fertilizer
Industrial sewage sludge fertilizer
Designated mixed fertilizer

Bone ashes
Manure(fermented poultry waste)

Guanyl urea sulfate
Phosphate fumate fertilizer
Potassium magnesium sulfate
Dried fish meal

Steamed Bone Meal
Complex fertilizer
Magnesium sulfate fertilizer
Boric acid fertilizer
Composted sludge fertilizer

Ashes of burned poultry waste
Guano

3) Materials
Bentonite Clay Zeolite
Talc
Table 2 The preparation of analytical samples
The mixing ratio of the materials (%)" Design component (%)”
Sample for Ammonium Potassium Ammonium
recovery test  Dihydrogenphosphate  Chloride Sulfate N P,0s K,0 S0~
(NH,H,PO,) (KCD  ((NH,4),SO,)
1 - - 100 21.2 - - 72.7
2 22.5 22.5 55.0 144 139 142  40.0
3 36.2 36.2 27.5 102 224 229 200
4 18.1 68.1 13.8 5.1 1.2 43.0 10.0
5 46.6 46.6 6.9 7.1 28.7 294 5.0
6 1.8 96.8 1.4 0.5 1.1 61.2 1.0

a) Mass fraction

2) HEZORRE

(1) BREEAAAEAER (SO 1 mg/mL) : JCSS BRleA A U (SO4> 1000 mg/L) (B H{L27)
(2) R ERAERA A AR (0.2 mg/L ~ 5Smg/L) : WilRA A HEMER O —E EA2 /K CHARL TREL

7=

(3) IRERFEENRIE pH=10 (ABER) : JIS K 8625 \ZHIE T DR D REE TN 7 A (BIHIEE) 0.191 g &
MIS K 8622 [THUE T 2RHR D RERKFE T NID L (B 7 AL LFDEHIZE) 0.143 g 2 /KIZEHL T 1000 mL

L7,
(4) HHpg:

B L7 ALV DREHERE A e R E

(5) HFe (1435) : HRROKRFE | L/AKOERFE 35 LAIRALTIZHO.
(6) Wilig: BLT7AVLFNHEE AL E R EH
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(7) W7 E= 2 JIS K 8960 (ZHLE T 25K (BAHAL % Kiik)

(8) VAR “/KFETE=7 L JIS K 9006 (ZHLE T DR (B AL ; #5#k)

(9) HAbAVT A NS K 8121 IZHE T 533 (F L7 A /L LR ; k)

(10) HRERHIVL DL —IKFM: & E7 AV LFEHIER ; Fndt—ifk GRLE 98 %L1 )

(11) 7/K: ik SEEE E (MILLIPORE Direct-Q 5 UV) THRLL7- JIS K 0557 IZHE T 5 A4 D/KE W
7.

3) JMERUVEE

(1) #EEO5F%: TAITEC SR-2DW

(2) ELHERE: KUBOTA 7 —7 /L by 75 D 4000

(3) A4 ru~hrZ7(IC): Abm—2 850 Professional IC 7 IV L oth— )55

(4) #172: Shodex IC SI-90 4E (N 4.0 mm, £& 250 mm, Kk 9 um, Fed Al AL =L 7 La—/ L3
M 4 T B =0 DIEAALTFRE G LT R A A o ZHUA)

(5) ATV 744 —: ADVANTEC %! DISMIC-13HP (FL£% 0.45 um)

(6) N7l 8Nt nsgs: Y—x/LY AT A DigiTUBEs 50 mL

(7) pH A—%—: HORIBA pH A—#— F-54

4) HEBRERE

(1) AEHAIR DT

SYHTRREL 1.00 g A6 =75 A3 200 mL IZIEAWEY, ik (1435) 100 mL ZA0%, #REDKEE T
300 1E18 4y (JRHE 40 mm) T 10 23 MiEEH#, AU 7 meL 8l 044 50 mL ICAEEEZFEL, 1700 X g
T 10 HiEhEOL, EEAEEHHKE L. N7 ae L 8l A% 50 mL 200, fH iR REER ©
100 2L RIZATBRL, AT 17 02— (fLEE 0.45 pm) THML, sEHARE L7 (Scheme 1) . 735, fHIEK
DR (1435) DRFNZHOWTITH IR 5.

Analytical sample 1.00 g| 200-mL ground-in stopper Erlenmeyer flask

< HCI (1+35) 100 mL
Shaking to mix 10 minutes
Centrifecation 50 mL P.P. Volumetric flask
g 1700 xg 10 min
Supernartant
Dilution 50 mL P.P. Volumetric flask
(100 times more) Eluent
Filtration Hydrophilic PTFE membrane filter (0.45 pm)
Measurement Ion Chromatograph

Scheme 1 Flow sheet for sulfate ion
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(2) FUBHEIE OWIE

AR HERG 20 uL % IC ITVEAL, BbN-E — V7 EfE E e — 7 @ S bR B A ek L7, 3k
VS 20 UL 7 IC IZHEAL, B —Z IS £/ 13— 7 E S0 BRI KO ENA F ORER A 4 1R 2K,
SATREH R ORI AT I LT,

7235, 1C DORESAM% Table 3 [ZRLT-.

Table 3 Analytical condition

Detection Conductivity detecter

Suppressor Chemical suppressor (Column type), CO, suppressor

Column Shodex IC SI-90 4E (4.0 mm 1.d.,250 mm L,9 pum particle size)
Eluent 1.8 mmol/L Sodium carbonate + 1.7 mmol/L Sodium bicarbonate
Flow rate 1.0 mL/min

Injection volume 20 pL
Column temp. 25°C

3. WMRRUER

1) HBRUTRGORE

UV ERKTE T = AR ORI T B =0 2% AW CKIEMED VB 30.6 %, fiEEAA4 31.3 %IAHRL
7ok B K T R OB IR L CRENAIRZERK L, Shodex DT LDT 7 =KL iR—R0 %53 2l E 4
R ELNE LT-7a~h/ T 5% Figure 1 (O L2, YT L TIEMB AL O —7 ORI A4
DE—IRAETDN, W —27 D5 B 2.842 720, Wil A B — 7RG BAF T, 1 3EHZ S X 20 43
PR THIE T/,

|
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Figure 1 Chromatogram

(Arrow: sulfate ion peak)

F72, 0.05 mg/L~10 mg/L 824 & &M AR R Z T, 2. 4) QDS THEL TELNZHfEE H
WTREMRZERLIZEZA, BIENELRDIEVISBED ERA-DRELA DL/ -7- (Figure 2) . 7
Lo — L CIREER IR 2 L2856, A BIOIICEREN GO R WGEERHLZENBNTNDT.
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ZDT=8, KEOHRERRT kX EH DL,

R OFEPHIC S TX IR E DR EL 2T, (KR CTILEBRORE L B CRIE LR E TRl 2
BADBHST-OT, REROBREFRPHIZ OV TR L. EAERORERALZZ 2 TREREIMERL, FE
(TR FE DREYER 2 E L, AR R LI E % HhiE L7 (Table 4) . ZOF5E, 0.2 mg/L~5 mg/L THRERE
VERRLT=35 6, BEHERR IR L2k 3 D HEM OEIA 235 100 %I ZATH o ToZEM D, B ER O R HE T i
% 0.2 mg/L~5mg/L &L7-.

0.2 mg/L~5 mg/L OFiFH TR L 7o S OB EREL () 13T — 7 HFE K O — 7 @SV LR BRI
BT 0.999 LLEA RLUT= (Figure 3) .
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Figure 2 Calibration curve(concentration range 0.05 mg/L.~10 mg/L)

Table 4 Relationship between the calibration curve concentration range and the measured value

Measuring standard solution (mg/L)

brati 0.05 0.1 0.2 0.5 1
Ca ratloln curve Measured . Measured . Measured b Measured . Measured b
concentration range » Ratio » Ratio ) » Ratio ) » Ratio ) » Ratio )
(mg/L) value value value value value
(mgll) (%) mgl) (%) (mgll) (%) (mgll) (%) (mgll) (%)
0.05 ~ 10 0.077  (153) 0.119  (119) 0.212  (106) 0.494 (99) 0.96 (96)
0.1 ~ 10 - 0.129  (129) 0.221 (111 0.502  (100) 0.96 (96)
02 ~ 10 - - 0.232  (116) 0.511 (102) 0.97 97)
0.5 ~ 10 - - - 0.532  (106) 0.99 (99)
01 ~ 5 - 0.106  (106) 0.204  (102) 0.502  (100) 0.99 (99)
02 ~ 5 - - 0.206  (103) 0.503  (101) 0.99 (99)
a) n=4

b) Ratio of measured standard solution
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(S fere) 1 min

0.50 o »=0.00364 x>+ 0.08154 x + 0.00002 120 o »=0.01155 x? + 0.18064 x + 0.00001

2 =10.99998 o 4 2 =10.99999

(A) (B)
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Figure 3 Calibration curve (concentration range 0.2 mg/L~5 mg/L)

(A): Calculated from peak area (B): Calculated from peak height

2) WMHAEORE

WA A NIZL DB IR L L E I 2 O<D. KEITIFKEMIZN, TAH) LHEeEE, $hiE, RIE72
CIREHA THLZENMBITNDY. IBEHFICE ENAMMEE DO, FiligT o E=7 Ofile # LRk e &Iz
EENDRBEEIIAKENETHHA, WA A IR, TR A A IROA 2T ENDHER S L 2T AdK
(\CHER CRRIZIR S5, 22T, Bl V> A K FidE o, it 5 iEoeEz1-7-. ikl <, -
B ORGIERM T ZME T2 EEZSEIC %19 0.01 mol/L Vg —KFEA/N T L, EEHEERERVED 7R
RO O SV TO SRR (1423) & OVKE W C TR RFEIT o7, BREE IV A K 1 g :%
% 100 mL /1%, 10 53fAY—7 —CHitL7=L 24, KK T 0.01 mol/L Vg —IKFEH N> T 2% V-8

ZITET IR FRO O, e (1423) Z W LA T N CORELE. SRIfERLIEAZ AT iﬁﬁﬁa%ﬁ/
@E‘—7@ﬁﬁu \COABBAF L DE—IHY, Ve KBV T LD EEEDDHEE— 7 RNER DN
bol-Zlinh, AR Tl AT o2 8L,

fER A1 L7 I KRt QNS ARk O AR A K, BBV AFRAIK K VAT | g ITEIEEE
BEREAIICE 2 T A4 100 mL Nz 10 4 F'ﬂ%&}:ob 7kf@ﬁ?ﬁ$ﬁbﬁ%@%4’ﬂ‘/7ﬂ7]\7774’ S
MIELT=. Table 5 (T3 280, Mg (1435) FTIRRERICE BEZ R LAY, KO E CIEE BEOIK
TARDHLNIZZEND, iﬁﬁ&(lﬂs)ﬁﬁam%ﬁa:&u‘:. 7%, s (1+35) 1349 0.3 mol/L Jaéna“é.
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Table 5 Relationship between hydrochloric acid concentration and measured value

Calcium sulfate ) Calcium sulfate
| dihydrate” Superphosphate Triple superphosphate dehydrate
Extraction - - - -
solution Analytical Ratio Analytical Ratio Analytical Ratio Analytical Ratio
value o value o value o0 value o0
(%)b) (%) (%)b) (%) (%)b) (%) (%)b) (%)
HCI(1+11) 55.4 (100) 41.1 (100) 4.7 (100) 49.7 (100)
HCI(1+23) 55.6 (100) 41.3 (101) 4.6 (98) 49.5 99
HCI(1+35) 54.7 (99) 41.3 (101) 4.7 (99) 48.7 (98)
HCI(1+47) 50.7 (92) 40.4 (98) 4.7 (99) 473 %95)

HCI(1+71) 39.8 (72) — — —
HCI(1+95) 33.5 (60) — — —
Water 12.4 (22) - - -

a) Theoretical concentration of sulfate ions in calcium sulfate dihydrate:55.8 %
b) Mass fraction
¢) Ratio of analytical value extracted with HCI(1+11)

3) HRAEDORE

FHHNZBE A 325 (1435) @ pH 1349 0.5 THH—T7, S RERL WA 7200 H pH X 3~12 ThHD
ZEDD, IERZE Y pH ICHHR T 20BN HS. KEFEHLTHIRLIZSE, pH % 3 BLEICRE TSI
TEERRANIZIE 300 ERREANTOXERHL. HBfERBELRDEER FIRMNELLRDT20, FRfEEE L
ERSIRF T DB DD, I—N) P NTLEMH T 55 ELDL0, IANCFEEDRD0D. 2T, Ml
TEDIEBER DS pH 10 DFEEEIK ChoHZ 2123 B L, WHERE AW CTHRIRLRAIE 52 L2 MatLiz.

WiEE T VD LKz L, K EITIREERZ W TR IRLIZ5E O pH % Table 6 (ZRLTE.
ZOFER, K THIRLIZES, 250 (57 CTld pH 28 3 RiE725703, IEBER CIE 100 (277K T pH 1% 3 L
EThot. 22T, KT 625 fHICAHRUTCRUBHA R SVEBER T 100 51 RU 73 UBHA IR O Y FE DS R L
(272D EOTHRER A1V 2D DK s nL , JRL 75 URHA IR 2 E L7 (Figure 4) . T OSSR, PRFFRH
F OV —IIRIC K& 72721372, MIEMICH 2RO b2 odc. HEIlVABEAIK, (LAIEEL, g
AEBE, FEE B A REE & O ZHZ T LT L 25, BB TRy L CHILE TR BT, Table 7 IR LTzE
BUERMEIZEDFRO DIV TZE0b, ARIETITEBRRZ VT 100 5L ETHRTHZ LU,

Table 6 Relationship between diluent and pH (pH)
Diluent Dilution ratio Eluent
50 100 250 625
Water - 2.448 2.860 3.288

Eluent 2.805 6.875 9.438 10.018

10.176
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uShern | uShern |
1,50 150
- Measured value - Measured value
0 : 1992 mg/L o 3
~74 Mg 1.999 mg/L
1.30 4 1.30 A
1.20 1.20
1.10 1.10
1.00 1.00
030 - * * 0 - = =
080 080
124 128 132 136 140 144 148 152 156 160 164 min 124 128 132 136 140 144 148 152 156 160 164 min
Figure 4-1 Chromatogram Figure 4-2 Chromatogram
(Diluent: water, Dilution ratio:625) (Diluent: eluent, Dilution ratio:100)
Peak top number : retention time Peak top number : retention time

Table 7 Analytical value for each diluent
Analytical value (%)”

Sample
Water Eluent
Triple superphosphate 3.45 3.63
Complex fertilizer 9.11 9.13
Magnesium sulfate fertilizer 56.6 57.8
Designated mixed fertilizer 27.7 27.1
Calcium sulfate dehydrate 48.7 47.4

a) Mass fraction

4) YNV RAF UL BRHEEDTER
IC ZWTT NI 2 A NEBIZEENLHARZNET H5E, WEICHBEEBIETHARHL. £
CTARIEICRB T O BOR ELMHEBLI.

(1) PRFFRERIC 3D 28

VNI I AL IS =B EFIET DL, BT LN TREBAZT L DRI~ N I AL IS GA T %
WHSE D720, (RS EE L0 B E03H5 V. OB MR T 572012, g7 E=U A
KON KRBT EB=U LS L, Bilg /rz“/ﬁﬁlth?f&aZa)/ﬁwaf“% , WRERA A DPREF
R & fER8 L7= (Table 8). ZDORER, VB —KFET E=U LG HTREIETHD 1 g *Hé%f LBAL725 A
DVFEAF PREIZBN TS, RFFR IR E RSN o7z,
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Table 8 Effect of phosphate ions on the retention time of sulfate ions

Amount of ammonium Concentration of o .
. Retention time  Analytical value
dihydrogen phosphate sulfate ion )
2 (min) (%)?
(8) (%)
0 5.0 14.16 4.81
0.3 5.0 14.20 4.76
0.5 5.0 14.19 4.78
0.8 5.0 14.21 4.74
1 5.0 14.23 4.75

a) Mass fraction

(2)rrr IV NEHRTER

VNI AAF PR L PR T D&, MIERIRAF L O — 7 DIUFMEIME T LE — 7 DIEA A5
oYy NEIER | E O ReR2 oy Bl S a 1 7 AN TCIED I 28 b Cng 1. 207z, (1) T
WELTY M KRBT =T LOWINEN IR D0~ 7T 2 bk L7z (Figure 5) . ZORER, W7o
VAT PRIV THIREE A A OB — 7 IRIZ TR O bV T,

ammonium
dihydrogen

phosphate
Sl e

03g
05¢g

l Amount of

Fr*—r*‘—r’

08¢g
10g

T T T T T T T T T
L] 20 40 6.0 8.0 100 120 14.0 16.0 180 min

Figure 5 Effect of phosphate ions on peak shape of sulfate ions

(Arrow: sulfate ions)

) YT LuP—inE

7L —IZLO~ N I A DRGA A ANTIKBATANZEEZED DT, KFAT PR FEEDRD T OER
BT CRAT PRSI D. ZORREEA A DINIKFAT U R E T HWEEFF O FOLE, bt
A4 DBEREEENE LUK FTTHHANHLENMONTND V. ZOGA, HL?HﬂHj«ﬁzT%onﬁ
FUG RDMERONGFUBHA IR I3 IRAE S0 8 O BRI I b~ MRS ézhé ZFDT, RIEIZRBITHEEBOH

MOV THERRL7-.

Table 8 [ZBWTHAME “KHET L E=0 0% 1 g B LIZ3UEHT W T, fllH 100 %K% T8 500 5128
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L CENEIVAIE LT (Table 9) . ZDFE R, EREICKE R ZEITRDO LN -T.

Table 9 Effect of dilution ratio on analytical values

Amount of ammonium

Dilution  Analytical values

dihydrogen phosphate .
ratio

(2 (%)"

1 100 4.75

1 500 4.70

a) Mass fraction

5 BRIRMRUERMYE

PEIEALELE 50 RUTOWT 2. 4) OFMETHIEL, B —2 O K O FEE —27 O A fEid Lz, RED
72~ 87T M Figure 6-1~6-6 (TR . FAICIVAREEA A DY — 27 DRHIZ A 7T O — 703588 B
723, 49 BIZHOWTHIFEEY — 23580 bR o7, 72720, B BAEE A JE LT /a~ T AT
Figure 6-2 }2O® Figure 6-3 O LORMRIEAF L DY —VTIRDHoT2D T, =V @mI TERT DM ENROHH
nrz.

pSfem | WSiem | HEfem
116
0910
227 112
0300
0 1% 0,890 o
L8 4 l 103 1 0.000
14 109 1 0,870 -
0.3
Lo 0.860 l
032 0.850
1.2 1
0.3 - i 0.640
L0+ 024 |'i 0,630
0.8 020 0.820
D0 40 BA 120 18 200 D0 40 BA 120 18 200 130 10 150 160 70 180 190
Figure 6-1 Chromatogram Figure 6-2 Chromatogram Figure 6-3 Chromatogram
(Sample:ammonium sulfate ) (Sample:potassium humate (magnify)
(Arrow:sulfate ion) fertilizer ) (Sample:potassium humate
(Arrow:sulfate ion) fertilizer )

(Arrow:sulfate ion)
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S fom
2.2 4
.0
1.8 4
1.5 1
1.4 4
1.2 4

1.0 4

0.8

HSfm |
2.2 4
20 1
18
15 1
1.4 -
12 1
10 1

0.8 4

)

HSfm |
2.2 4
20 1
18
15 1
1.4 -
12 1
10 1

0.8 4

iE]

40

Figure 6-4 Chromatogram

200

(Sample: nitrogenous guano)

(Arrow:sulfate ion)

il] 4.0

an 12.0

160 200

Figure 6-5 Chromatogram

(Sample: complex fertilizer)

(Arrow:sulfate ion)

il] 4.0 an 12.0 160 200

Figure 6-6 Chromatogram
(Sample: Calcium sulfate
dehydrate)

(Arrow:sulfate ion)

6) EEEDFE

JEZ T 95728, Table 2 OUHIEINGRER HFEL 1~6 ZHWT, 3 A0 T CHINEIGRERZ FhE L 72
(Table 10) . ZDOFEH, WI b IEEHERBRIEI RSN COD E AN RO BIEGFH LN ThH 7228000,
TR A L TN DI R E LT

hi

Table 10 Result of recovery test

Sample for ~ Spiked level Mean” Recovery RSD Criteria of ;he
recovery test (% )a) (%)a) rate %) trueness
(%) (%)
1 72.7 71.8 98.7 0.4 90 ~ 108
2 40.0 39.3 98.2 0.4 90 ~ 108
3 20.0 19.5 97.5 1.7 90 ~ 108
4 10.0 10.1 100.5 2.0 90 ~ 108
5 5.00 4.74 94.9 1.5 8 ~ 110
6 1.00 1.04 103.5 2.1 8 ~ 110

a) Mass fraction
b) Mean value (n =3)

c¢) Repeatability relative standard deviation
d) Criteria of the truness shown in Testing Method of Fertilizers

7)  BHTRER U RREE O

AIEOPHTHEE L O RIRE AR 957200, HEMOARRA IR, (LRAEEr, fifes ARk, & el o Aneh
KOAEIOE N, £ 2 SOMTTHEZEZ TS BIOoHaiTo7. BIERRA Table 11 (Z/RLTZ. £ Dk
RERN, — BB BT 21T > TR TS L O RS EE 4 Table 12 1ZRL72. W AL AHRHE
e 22 IEBHERBRIE RS T D O TG EE (DR TFE RHZE HE (R 722) S OV RS B2 (Hp AR A YR 22) O
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TFRFHN THT=Z D, KIEZ+H0RREEAA L TODAI LRSI,

Table 11 Individual result of repetition test of changing the date for the precision confirmation (%)

Test da Triple Complex Designated Calcium sulfate Magnesium
est day superphosphate fertilizer mixed fertilizer dehydrate sulfate fertilizer
1 3.63  3.66 9.13  9.06 27.1  27.0 474  47.0 57.8 573
2 3.62  3.63 9.13  9.10 26.7  27.0 46.2  47.0 563 563
3 373 373 9.23  9.27 279  28.0 473  46.6 574 573
4 354 3.50 898 9.03 27.5 277 46.8  47.0 56.5 574
5 359 3.62 9.00 8.99 27.0 275 48.6  48.6 56.6  55.5

Table 12 Statistical analysis result of repeatability test
Repeatability precision Intermediate precision
Sample Mean” s’ RSD.” CRSD/ sin’ RSDyn® CRSD "
%)”  (%)” (%) (%) (%)” (%) (%)
Triple 362 0.02 0.5 4.0 0.08 2.1 6.5
superphosphate
Complex 9.09  0.03 0.3 4.0 0.10 1.2 6.5
fertilizer
Designated
mixed fertilizer 27.3 0.2 0.8 4.0 0.5 1.7 6.5
Caletum sulfate ., 0.4 0.8 4.0 0.8 1.8 6.5
dehydrate
Magnesium
56.8 0.5 0.8 4.0 0.7 1.3 6.5

sulfate fertilizer

a) Total average(test-days(5)*parallel analysis(2))

b) Mass fraction

¢) Repeatability standard deviation

d) Repeatability relative standard deviation

e) Criteria of Repeatability precision(Repeatability relative standard deviation)
f) Intermediate standerd deviation

g) Intermediate relative standerd deviation

h) Criteria of Intermediate precision(Intermediate relative standerd deviation)

8) EETRZEDHE

i TIRK OB T IROHEEZATITZOIZ, ALY AITHREEA T 0.2 %tH 2 L0 D IO I RE (1435) T
RSB TRIE T =0 MR ZTRINL, RIS T 7 S0HMTRBRZ R L2, 0.2 %I, HbIEARAGR
Th5 100 {5 CARUBEHAKZER LIS 6, RO EOREHRAEUER Th5 0.2 mg/L HH4127250
ETHDH. FFONI AR 2% 10 5L CERE FIRAHEEL, Fio, MEHERZEL 2x¢(n-1, 0.05) 5L
T T IRZHEE L7 5 5% Table 13 1R L7c. ZOFEH, E& FIRIZ 0.07 %, i FERIZ 0.02 % THh-7-.
Ll 0.07 %Ok 2 100 757 R L7 EHATR T 0.07 mg/L A2 720, M EfREipH Ao+ B g%
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BoHNR. ZO70, IINEGRERZ L CHERLIZEZA, [BIINERIT 97.4 % THY, BB RBRIEIORE
IWTCWBEFERl O BAZZ 7L Tz, ZndD, B8 TIRIZ 0.2 %EL7-. F7=, Bl FIRIZ 0.02 %EHEE
-,

Table 13 Calculated LOQ and LOD values
Estimated LOQ and LOD values Recovery test
Relative Criteria of

) Standard b Spiked
Mean® o LOQ® LOD® Recovery standard the
Sample deviation level o
(%)? %) ©%)? (%) %) rate deviation tryeness®
(%) (%) (%)
kel 0.195 0.007 0.07 0.02 0.2 97.4 2.7 85 ~ 110
(NH4)ZSO4 ’ : : . . . .

a) Mean value (n=7)

b) Standard deviationx10

¢) Standard deviationx2x¢(n -1, 0.05)

d) Mass fraction

e) Criteria of the truness shown in Testing Method of Fertilizers

4, F&OH

AF 7w 757 4— (IC {E) IZELDHEEA A OFRBRIEICHOWTH R EIC LD 2 Y MR L
T2L2h, ROFERa13T-.

(1) ATLA=T—DT I =INVR— BB ITMERMTERELT-EDA, K20 53 FEE TRIEN FTEET
HoTo. MEMREMRTILIZEZA, 0.2 mg/L~5 mg/L OFPFATIERTHZEEL, MEMRIT KA TEH T
LLLT-. ZOREGHCEY— g, ©—7mIEbITRERE () X 0.999 DL EEIRLTZ.

(2) HhHH T EEBRETLRE R, e (1435) THlt 22L&, M EREERZ T 100 £520 B TR
ozl

(3) <N IALA N LD B MR LIZEZ A, AL TIREEITRO DT,

(4) PBAEEIE 50 SERELZEDA, 49 JUZOWTUTERZ Y E T 20 — 713580 b -7z
23, FERERE N AEEH I — IR DML Ao 72720, B — S TER TS EMENRD LN,

(5) BEEFEO-OFEMENGRER B 6 M2 HWT 3 ST 21T o726 5, FEHENEIERE
94.9 %~103.5 % THY, ERFEFREREI RSV TWDEED HAEA 2L Tz,

(6) MEEF 5 FEEEZ T, DM TREEE R ORI FE O RERB A T o 7RG, DM TAESHEYER 2513 0.3 %~
0.8 %, FHIMEERZET 1.2 %~2.1 % THY, EEERBIEI RSN TO R EOFFAG AN 7-L T
7-.

(7) EETIREOHEREAT IR R, RIEICHBITDERE TIRIT 0.2 %EL, i FRRIZ 0.02 % L HEE
Sz,

PLEDZEND, ARIEITAEN R OREEA A ZE 572012, +07e B a2 AL QWA LRSI,
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Determination of Sulfate ion by Ion Chromatography
SAKAIDA Satoko !, KOZUKA Kenji > and SHIRAI Yuji !

! Food and Agricultural Materials Inspection Center (FAMIC), Fertilizer and Feed Inspection Department
2 FAMIC, Fertilizer and Feed Inspection Department (Now) Kobe Regional Center

We examined the measurement method of sulfate ion in fertilizer by ion chromatography. After setting the
measurement conditions, it was possible to measure in about 20 minutes. As a result of examining the calibration
curve, the calibration curve was calculated by the quadratic equation in the range of 0.2 mg/L to 5 mg/L. The
coefficient of determination (%) was 0.999 or higher in this concentration range. We decided to extract with
hydrochloric acid (1+35) and dilute more than 100 times with eluent after extraction. As a result of confirming the
influence of matrix ions, the influence was not detected in this method. As a result of measuring 50 points such as
distribution fertilizers, 49 samples did not show interference peak, but the peak shape of the potassium humate
fertilizer was different from the other. Therefore, we thought that there was a necessity to quantify at the peak
height. As the estimation method of trueness, for 6 test samples of different concentration, conducted respective
repeatability tests using 3 analytical samples and evaluate by obtaining the recovery using the mean of the observed
values. As a result, the mean recoveries ranged from 94.9 % - 103.5 %,they were within the criteria of trueness of
the Testing Methods for Fertilizers. Intermediate precision and repeatability were estimated by duplicate test per 5
tests on different days using two analytical samples of different concentration. As a result, Repeatability relative
standard deviations were 0.3 % - 0.8 %, intermediate relative standard deviations were 1.2 % - 2.1 %.They were
within the criteria of repeatability and intermediate precision of the Testing Methods for Fertilizers. The limit of
quantitative value (LOQ) was 0.2 % (mass fraction). Those results indicated that the developed method was valid

for the determination of sulfate ion in fertilizer.

Key words ion chromatography (IC method), sulfate ion, suppressor method

(Research Report of Fertilizer, 13, 50-64, 2020)



