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1. [XL®I

RFEWLBEREIE THAMELT > E=T ORUED— 2L THAaU DIFE ChDE I T a7 2 A
TRENDEUNT D ENRZET HNHNY, 20 E CRIESNIZMERT L E=T OHPIEAL T 7 U NG &
NDGEDHY, OB EE KT TZENRESNLTNEY.

BUE, BEEHR DRV T 7V BEO SR, A4 7a~ T T7 % WA AT N THrEELT- 14, &
RABE R CHIE T2 00EE, @Kk a~hr 778 B5Hr5F (LC-MS) & B\ = /o iE s ek
RERIE TSN TODEN, AF 7= 757 2 FIWTASHTEIT R 23 4R M OSER 24 4EFEOREHT
BOTHBE IR RO A IO EY — 2 & /3B CEIRD o722 80D, GRS R T =T (HE)
DIBRESINTEYY, ZONHHEOHEESN-E & FIRIX 0.04 % (E&/yH) L7poT5.

FEBFD N EREICINT, BEET o E=T HOAL T IV RO G R AT SO K& (BATAR) X, £
F 1.0 %(EESFR)ICOF, 0.01 % (HESR) LEDLNTEYY, BIE, W7 T=7 LU TRESN T
DB Tt BHEMAER S B DI W IEE O T B = T HEEEFE T 20.5 % (BB ER), DAL T I
BEOEATREIT 021 %(EESF)IZTELRY, FFEEE FIROSHHETHITHNT ATRETHS. —H T,
LA R DRV T 7B AR, BHR, VAR XIIMBEOZENENOHRH RENER SO EDOEE
BOGHR 1.0 %EEDFR)ITOZ, 0.005 % (EEDFR) LEDLNTNDIEND, RIZEMTDOEFHED
8 % (EH &) Tholcl T DL, ANT7IVENEGATAEL EEENTWRITIVUZBEFO FIETII ST
TEY, Fiz, BEAOEIO FUTIZ TR OIRFER T B 1.0 % (E &3 BREOLOLHHIEND, FilkT >
F=T LSO JEEHZ T8 TE R0,

H) DD GHETHD LC-MS &= HriEITE R TR 0.002 % (B &5 3) FRE LHEES L TRY,
FTRCOMEENZE A TR CTH L0, IENEFETHY, KESITE AL S THDH. T2, IWEHERE T
(150 #1) MBINUT= BREBER (R 30 47 D4 [ 45im a2 IV o B SRS FE A B RER) O 77 7 —h
FEFICEDE, LC-MS ZFTA L CWDEIE 6 #1C, A4 7~ I7 DA X 30 tTho722h D, LC-
MS IZEN ANV T 7V BED /3T VB B D — B E L T THZ LT L VIR IC S 5.

ZDOTEND, ZEDOIHTETHNTZAREET D720, A4 7a~ NI 7 &N WL E R T =T
LSO JEEHZ G FJE K T 2HE ROV TREZT TV, B—RBR IR 53 BRIE D 2 Y R A1 T
STeOTHET 5.

2. MPRUAE

1) 2HTARRH

WRERT L E=7 2 i1, HHABZEFNEL 2 4, IRAEFAEL S 4, IRAMEICE 2 55, K 2 51, OF
U ISTATEOE N BMOK EEW B 22 i T L 2 — IR RN R A
2 PUSTATEBOE N EMOKEW B 2 it 2 — IEf B 22 A () 4R 2 —
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LI R OO A 2 J5, BIFEEEE 6 L, WCIRAEE 1 A8, IRETGIRE A IERE 1 A5, {Lahesh 30 &, IRA
HERRRE A AR 1 RDFE 54 mia Vo, Zivhg, IREHERERIEY2.3.3 [ZHDF 500 pm D550\ @R T 5
F O TR LT-b 0% AT EELE LTz,

2) HEFORHE

(1) ANT7IUEREEYERR (1 mg/mL) : JIS K 8005 |ZHIE T A5 & /T AR EY E 7 IR (& L7 L
LFEHIZE) 0.1 g Z OO EMLICED, ZOEE% 0.1 mg OHTETHELZ. VEOKENMZ TENL, 287
FTANIB LA, FERETKENMZT100 mL &L7-.

(2) FREMHFENERR (0.05 pg/mL~0.5 pg/mL) : (1) DIFEMERATEOREORET TR —EREED,
R TR A N2 TR AR S %E 1% (0.05 ug/mL, 0.1 pg/mL, 0.2 pg/mL, 0.3 ug/mL, 0.4 pg/mL K& O} 0.5
ug/mL) 2L 7.

(3) XTWE: JISK 8264 |[ZHET 5 98 % (E &%) UL EOR#kaREE (B s b52)

(4) TebeAUmE: M 98 % (E &0 %) L EORsladdE (8 L7 AL 2RDEHEE)

(5) FifET =72 JISK 8960 ([ZHLET D 99.5 % (B &850 ) LL EOFRfEIE (B H L)

(6) MHEET > E="U AL JIS K 8545 ([ZHIETD 99.0 % (& &/ R) UL EOREFEE (& L7 A/ 250
3)

(7) HEEEAIYD L JIS K 8548 \ZHIE T2 99.0 % (& &4y 3%) UL LD k#ksA3k (B H L)

(8) RN LV (1 mol/L) : AA Y ra~hrT7 r— IR (B L)

(9) JKREEFT NI AFEHE (20 mmol/L) = (8) DREET RIY AVEHK 20 mL #2877 ATIED, FER#E TKE
BNZ T 1000 mL &L7~.

(10) fREET RID LYEHR (0.3 mmol/L) @ (9) DEREET NI T LAEKHR 15 mL AR &7 7AIED, FERETK
Z ANz T 1000 mL £ L7-.

(11) A% /=) FefakdE (8 L7 AV LFEHEE)

(12) <z ABE—KF¥: IS K 8283 |ZHLE T 2H5kaHE (& L7 A /L AFtiis)

(13) 7o E=77K: JISK 8085 (ZHLET S 28 % (E &4y 3F) DRI (& L7 AL AFEHMER)

(14) 7Kk: &@HiAKRLELEE (Direct-Q UVS, Millipore) THEIL7= JIS K 0557 (ZHETDH A4 DKERHW
7-.

3) XERUBRA

(1) A£F>7a~<wh757: Aba—2A 850 Professional IC

(2) fHi#s: BRUSEERHS

(3) HZ2L: Metrosep A Supp 7-250/4.0 (£ 4.0 mm, =X 250 mm, KifE 5 um, A RIE=17 /L
I VEERIZE 4 BT =0 DAL B LT A A A HAR)

(4) ~TXTF v IARE—F—: YT F7v7 SMS-6

(5) L HERE: KUBOTA 7 —7 /Ly 75 D4 4000

(6) ¥yt Retsch ZM-200

(7) FBIaEAA L 2SI — )BT I Supelco ENVI-Carb/LC-NH, 500 mg/6 mL

(8) ATV 744 —: ADVANTEC DISMIC-13HP (L% 0.45 um)

(9) RVFEELU AL A% V—x /L AT A DigiTUBEs 50 mL
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4) BmEtAE

(1) b

SIMTEREL 1 g % 1 mg OHTETIENVED, e = /7522200 mL I AR, /K 100 mL 20z, ~7 %F >
JAZ—T—Z AT 10 3 RINEIRE T o7, S6IT, Z0 R 50 mL %‘:T)7 =l PG Al mp At
IZBL, 1700 X g T 5 4yfliE Doy BELTc B2tk e Uiz, it o —E &4 L0, /KT 20 f5I2mRL
TEbDEAT LT VA — (L2 0.45 um) THIEB L CGRERATRE LT,

(2) FBHEIEOWIE
BN 20 uL 214 7a~ N I7(2EAL, SbnE — 7 mE DR ERE ek L7z, 50k
VS 20 uL A A 7a~ b7 I7IEAL, B — 7 HEE DR SRR LR T DAV 7 7V RO &%
Ko, SHTEEH R OWREZ R L. 7238, AVT 7V BEORIESRME R O 7a—— e Table 1 K
Scheme 1 (Z7/RL7=.

Table 1 Measuring conditions of ion chromatography

Detection Conductivity detector

Column Metrosep A Supp 7-250/4.0 (4.0 mm 1.D., 250 mm L, 5 um particle size)
Column temp. 45 °C

Eluent Sodium carbonate

0.3 mmol/L (0-35 min), 0.3-20 mmol/L (35-40 min), 20 mmol/L (40-60 min),
20-0.3 mmol/L (60-65 min), 0.3 mmol/L (65-70 min)

Flow rate 0.7 mL/min

Injection volume 20 uL

Measurement time 70 min

Analytical sample 1 g 200 mL ground-in stopper Erlenmeyer flask

<~ Water 100 mL

Extraction Stir to mix, 10 minutes
[

. . 50 mL P.P. Volumetric flask
Centrifugal separation

1700 xg 5 min
Clearance
Dilution Wat

(20 times) ater
[

Filtration Hydrophilic PTFE membrane filter (0.45 pum)
I

Measurement lon Chromatograph

Scheme 1 Flow sheet for sulfamic acid in fertilizers

(3) HERRHIE RO/
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YRR 23 A K ONERR 24 FJEDAF L 7~ N TN LD HTEORFI OB, FMEE L T E 2<5
TALRRABEHZ I W T, AV T 7V iOE—2 E B DR FFRF IS I LS 2 DD L O EWE 3
éﬁ’bﬁ?ff%foﬁﬁiok;kb)E ile 7 B =7 OH% i HEFHE L T,

DZEND, R TITARIREDY EL — 7 EJER R THHLAN T 7LV BROY — 7 & 3 BES 57280
7TV T NEHEERREIL, IRBER O E TH D 0.3 mmol/L 75 20 mmol/L [ZEEMIC EH-3257 5
TUREMHEELT.

(4) WEDEREORR

Table | D7 TV T MFE AW T EWE ChoAEIRE & T RIPEIREIZ R E L7225, ANVT 78
DY —7 LI EE— I PNER Y CE o727 (Fig. 1, 8. 1)), BRI IS ETLEE ORI 21T
Sl WMEDKHFHIIV ANV T 7O — 7 EERDEY —713E W, 7 aed U ThHhoHZEN D> TN
e, g, T ae A VK OAN T 7IUERO 3 FIRAEMERE R, LU O ATl EWE O EE
Tz, 223, HHWME CThHHAN T 7 O KEEIRITIREE CTHHZ LN D, 71—y T ALTFRAA 4L
B — N o BT DE WD EEL, PR e OV FE R AT AR 7 > 7 2 B3 TR LT,

H =N NT BT AR ) — V) S mL e OKK) S mL CHERPEF L=, 3 FEIRATEHER (4% 20 pg/mL)
SmL 5 —h o T AARL, WA FEF O EigllETHE TS E72. KIZ 0.5 mol/L 7= ik —
AB ) —NHKI10 mL 2 —R) o BT NMAGEF LTz, 50 mL 7277 Aa% 1 — Ny D7 L0 FICES, 7
VEZTK—AZ )= (3+425) 10 mL EH—R) o HT DMIEMEIIINZ, AVT 7V BRERESE-. ZOR
R 40 “CLLF DK B CRUEIRME L=, REWE D> EOKTEML, 100 mL 27 7AIHEBL
BT, KCERL. ERURREA T 7402 — (FL#2 0.45 um) TAIEL, HIEHFERARELTZ
(Scheme 2, 3. 1) =)

Byproduct fertilizer with sulfamic acid

standard solution

Byproduct

fertilizer

Fig. 1 Ion chromatogram of byproduct fertilizer containing organic acid

(Arrow: sulfamic acid ion peak)
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Cartridge column Condition the tube with 5 mL of methanol, followed by 5 mL of water

< Add propionic acid, formic acid, and sulfamic acid standard solution (each 20 ng/mL) 5 mL
< 0.5 mol/L citric acid - methanol about 10 mL
< Add ammonia solution (28 % (mass fraction)) - methanol [3+25] 10 mL

[Receiver, Eggplant-shaped flask 50 mL ]

Concentration Evaporated to dryness under 40 °C

Transfer 100 mL volumetric flask, water

< Water (up to the marked line)

Filtration Hydrophilic PTFE membrane filter (0.45 um)
Sample solution Supernatant solution
Measurement lon Chromatograph

Scheme 2 Flow sheet of solid-phase extraction for sulfamic acid in fertilizers

(5) WEY—7OH EOMER
FPENHEZRE LT LC-MS JEIZID AN T 7 BN G FIL TN S Al Ea LT s AR 120,
AF L ae N T 7IETOREY— 7 OF AR L.

(6) FREFROERE

ZILT I FEDOPEFEN 0.05 pg/mL, 0.1 pg/mL, 0.2 ug/mL, 0.3 pg/mL, 0.4 pg/mL & TF 0.5 pg/mL DO
FRAEERIZOWT, TU DRNERFT 2 BT OREL, o7 —7 R O B fER L CE AR
D& LT-.

(7) EHEPEFHM

BEAFMT 5720, g7 E=7 1 R OMEEIERE 2 mAaBte L, £3lkE 3 ST Tt 5k
INEGERER A i L7z, AV 7 7 BEOPREIZZENZT 1.00 % (E&55), 0.10 % (B &573) L0 0.01 %
(&R Y B LR IOEMERERINLE. 28, FREICNECTCOEAHFARRBBHRRICBIIIRESL
AL TRELT-.

(8) FEEERHAM

BHTHRE EE e NP RBTRS BE 2 Al 927200, AL T 730 BA S5 A L CWDIRA B HZINE R L CThife 7
F=T K ORERET BT HIRALIZHD) 1 A, AVT 7 BROPRFEN 0.05 % (B f&738) Y LD Lok
WER A TRINMU T AL R IR 1 2Bl L, K akbia 2 SOMTCTHZZEZ TS5 mothratTor-.

(9) & & FIROHEE
LC-MS JEIZXD AN T 7t %E N2 e MR LTV IEEHT, A7 7 BRIEFEDS 0.01 % (B &4y
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)RR Y LR DIIEHER AT 7 SOHTTONL, IEEHAERBRIEY IR E A SBRED 2 Y MR D
FMEICHE->TER FRE U T IREZHEE L.

3. WRRUBE

1) DEMEREORE

Tk, 7oA R ORIV T 7 FED 3 FRIEATEERR (4 20 pg/mL) Z B ML, 2. 4) (4) 1Z9E>CREFEHh
HUTZREHRIR D7 o~ T 8% Fig. 2 (R, 51T, RO, 7 a4 gk OVE BRIE R (% 20
pg/mL) EALT 7 U FRFEAENR (20 pg/mL) ZHE LTz a~ T Lk EREDE . EAME%ZO 3 fEE
BEHER D70~ T LTI, RO =230 D 70 A U BRIZRESH, AV 773V BITERTH2E
INTE. Fo, BETUZEFRhHH R O 3 MR SR HEIR h O AL 7 7 ORI ERIE 92.0 %~93.9 % ThHh->
7.

— —

Add propionic acid, formic acid, and
sulfamic acid standard solution using

solid-phase extraction

Propionic acid and formic acid

standard solution

Sulfamic acid standard solution

Fig. 2 Propionic acid and formic acid standard solution (each 20 pg/mL), Sulfamic acid standard solution (20
ug/mL), Ton chromatogram of mixed standard solution (each 20 pg/mL)

(1:Propionic acid, 2 : Sulfamic acid, 3 : Formic acid)

WA, MBI EFHN O T 2 HWT, 2V 7 730 Bk G AT IRA EHIE (R L CHi T =T
K OWEIET B =T ZRELTIEb D) ZRELIZEZA, B FICHE L BRICIZANL 7 7V oy —7
MRHENTZH OO, EAH L% ICHE LZBITIZ AL 7 7V B O — 7 NEE A E SN -T2, Z
DZEMD, IREERNEO FUE LTl SRR T B =7 UIHEIE T =7 OFEIZLY, AT 73
VBRSSOV AT REME AR S LT

IR ERIER OB X HE B OREE T E=7 R OREEET B =7 WM S TWAIEMND, 1
EWEERFET DI OREOREE T L E=0 LK OEIET =0 2% W CHEM I O A I L0 E 5
1To70. Fio, AL O RFE R ZRIFRIE LT SN A REIE Y Y AOFIRIC OV T, B oA ICk
DREZAToTZ. Zib 3 ORI AL T I AR HERR (20 pg/mL) Z 5 mL WINL, filtt U7-alphik - [
FRAHHEFTICE LT L ZAANL T 7V RO — 27 3 HE 7228, AR L2 % I E L7 BRIz AL~



A a b T T DT DRV T 7 RS HTIEO W R 7

TIVBOE — BRI T, IRGERIPEEFERICHEE T E=0 A, BT =0 LK ORI U 2
WZEEND~ N T ADFEENZ IV ANV T 7 T3 1 — NP 17 MR FRS VR W AT BEE DS RIR S AT
M E MBI L CE TR IERIOS A, AR CHL 7ot L VIS BN EY — s L2 b2 1 —R
DA T DA U EARH U KA BB AR ST LT3, TR T VB =7 S & FA B L TE DIRE OS54, %
T VBRI — )P T MR FFES W ATREME DN RIS = 2 8000, RIED S RN A #M 50k
BEERVEBIEEI O EL, B —F P HT L%E L7V Scheme 1 D5 ikEE L.

2) WEE—VDOERDOHER

B EE— 7 DMERDT=8, ANT 7 fa G EN 2% LC-MS (ZEDHEFR L= il RS 34 Uz o\ T
2. 4) (1) Q) OEIETHIELZ. FEHIHER T T =7 % i L7AL IRkl D 7 a~ T 2% Fig. 3 (2RI,
AT IV EEDOY — I DRIZ I DY — I BB NS Db o703, /BEEIL 1.5 LLETHY, HlEL
72T _RTOIEEHI B W T EY — 271380 bivieh o7z, £, fEIEHIE S5k % Table 2 1R
7.

Fig. 3 Ion chromatogram of compound fertilizer with ingredient made from ammonium sulfate

(Arrow: Retention time of sulfamic acid ion peak)

Table 2 Samples and materials

Type and number of samples Materials

1 Ammonium sulfate, Ammonium chloride, Ammonium nitrate, Urea,
Isobutylidene diurea, Ureaform, Superphosphate, Concentrated

Ammonium sulfate

Mixed nitrogen fertilizer 2 superphosphate, Fused magnesium phosphate, Processed phosphate
fertilizer, Potassium sulfate, Potassium chloride, Potassium silicate
Coated nitrogen fertilizer 2 fertilizer, Byproduct fertilizer, Ammonium phosphate, Compound

fertilizer, Magnesium hydroxide fertilizer, Slag manganese fertilizer,
Mixed potassium fertilizer 1 Borax fertilizer, Boric acid fertilizer, Fritted micronutrient mixture, Nitric
acid, Ammonia, Sulfuric acid, Phosphoric acid, Phosphate solution,

Compound fertilizer 28 Sulfur, Polyolefin, Paraffin wax, Chicken manure burning ash
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3) REROEHRMEORE
B SR (0.5 pg/mL) 12OV T 2. 4) Q) I2it-> TRIEL TEb -/ u~ 7T 1% Fig. 4 IR
T, BREOREBRAEEREZTNE 2 BREIRLAIEL, B —7 mREEOR 35—k EFR
W TR ERAAERRLTZEZA, 1A D 95%E X IR A (0) 53 Eh, RIERE(2)130.99 BLETH
-7- (Fig. 5).

0.036
y = 0.0656x - 0.0002
r2 = 0.9987
2 0024 |
Q
>
=
8
l < 0012 }
3
o
Fig. 4 Ion chromat f sulfami 0 ¥~ ' '
lg. on chroma Ogramo sultamic 0 025 05

acid standard solution
Fig. 5 Calibration curves of sulfamic acid

(0.05 pg/mL-0.5 pg/mL)

(Arrow: sulfamic acid ion peak)

4) HRhEUERERIC k5 EE O

BRI 5720, BT =7 1 s OMLEAEE 2 SAiBte L, &lkle 3 A0MTCotr 5k
InIElERER A S L 7= & 5% Table 3 1R L7z, NIRRT ZNZI 1 % (EESH), 0.1 % (H &5 HF) L
0.01 % (HENR)HYELL, LRIIINETOGAAABBMFRICBITDRELLELL TRIELZ. W
FTHOENEES LEHERBRIE RSN TWDEEE D B AR AL T e,

Table 3 Result of recovery test

Spiked Criteria of the

Sample level Recovery trueness”

(%) ? (%) (%)
95.0

Ammonium sulfate 1 95.3 85 ~ 110
94.2
92.8

Compound fertilizer® 0.1 95.6 85 ~ 110
94.2
102.6

Compound fertilizer® 0.01 100.9 85 ~ 110
105.8

a) Mass fraction

b) Criteria of the trueness (recovery) shown in Testing Method of Fertilizers

¢) Materials : Ammonium sulfate, Ammonium phosphate, Potassium chloride,
Byproduct fertilizer
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5) GHTHEERUGSEEEDTM

RIEOPHATREEE i OV RS BE A3 45728, AV T 7Iva &/ L COAIRS 2 Z Ik (R R LTt
M7 E=T KOWHIET o E=T ZIEE LI D) 1 R, 2T I FREEER A 0.05 % (H &0 3R) FY &Lk
DINTHIMUIACRAERE | SEHWT, ENEN 2 SOMTCHAEZZ TS [EIGH AT o725 R % Table 4 (C
RUTz. Fio, ZORERE T, —ToEE BT 21T > TR DN TR L e OV ETFS EE4 Table 5 (2R
7-.

WO FE HE HE(R 256 BEEHE S BR IES IR SV QOB O TRS BE (DR THE S HE(R 22) K OVFh RS B2 (p
AR AR 22) OFFREPHN Tho7o 280, RIEITH07e G EE A L CODI MRS,

Table 4 Individual results of repetition of the test on different days (% (mass))

Test day Mixed nitrogen fertilizer? ~ Compound fertilizer”
1 1.06 1.06 0.048 0.048
2 1.03 1.07 0.050 0.049
3 1.07 1.07 0.049 0.049
4 1.05 1.03 0.048 0.048
5 1.04 0.96 0.049 0.048

a)Materials : Ammonium sulfate, Ammonium nitrate
b)Materials : Ammonium sulfate, Ammonium phosphate, Superphosphate,
Potassium chloride, Potassium sulfate, Byproduct fertilizer

Table 5 Statistical analysis of repetition of the test results for estimating precision

Quantitative value Repeatability Intermediate precision
. - 1 a)
Sample of sulfamic acid 59 RSD® CRSD s RSD,n®” CRSD "
(%) (%) (%) (%) (%) (%) (%)
Mixed nitrogen fertilizer 1.04 0.03 2.8 4.0 0.03 3.3 6.5
Compound fertilizer 0.049 0.0005 1.1 4.0 0.0008 1.6 6.5

a) Mean value (n = sample number of parallel test (2) x number of test days (5))

b) Mass fraction

c) Repeatability standard deviation

d) Repeatability relative standard deviation

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

f) Intermediate standard deviation

g) Intermediate relative standard deviation

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

6) EETREDHTE

LC-MS Z MWW TRV T 7V BRI G ENIRNZ EZMERR LIV RRIEEHT, 207 7 BRIREEDY 0.01 % (B &
53 3) 4 B L D FOREMERR A RN T 7 MM T CoadTL, IERKERBIEY MEE A SRBRIEO 2 PR
DO FNEICHE->TER FIRLZ O H FIRE Table 6 LBV L. ZOREE, & FIRIZ 0.004 % (E &5y
), B N ERIE 0.002 % (B &5 %) LEh i E Sk,

ERAEEI O LN TERUE TEDHILTCNDER T RE LS D F/N (%) TR OHE 1.0 % (B &5 3H)

=N
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TRBILI, AT 7 OB EATEEIT 0005 %Y, TRBIERHFD %L 7S i e
B AR LT, T, RS RBREY R T A BRI T MR T, A
o7, IR S OTER TR, SRRPRRROTAUCHET O RED 1L0mghkg BLEDHETILD 15 L
FThHESNTNHIEND, —EROALRIEE, SEER 35 A IS 0K AR B S HEES NI E
i FIRE FIEDATRERE D DA T, BT DL EN DS,

Table 6 Result of estimation of the lower limit of quantitation and detection of sulfamic acid

Spiked
Sample IEveI Mean"” 5,7 LOQ®" LOD®"
(9%)° w? o ()" (%)”
Compound fertilizer 0.01 0.00987 0.0004 0.004 0.002

a) Mass fraction

b) Mean value (n=7)

c) Repeatability standard deviation

d) Estimation of the lower limit of quantitation of sulfamic acid
e) Estimation of the lower limit of detection of sulfamic acid

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

7) AENMOEREBNELET SO I MEEORE

U MERERAAT > T BREO R EREIIE 1 30BHb 720 70 231X, AL 77 BEO(REHRERIER 27 45
Thot=Ziinh, WERRZERELIY YT MR LI, £9°, 277 B0 (R 2 e
5728, 0.3 mmol/L [T R AR A 90 %, 20 mmol/L fRfiEF R AVETi % 10 %D IRE Rl 7
AR EEL L, Table 7 \ORLT2Y TV 0 A AV TR R HERR (0.5 ng/mL) & 2. 4) ()12
BEVBIE LTz, ZORES, A7 7 U MORF L 14 S H5EE720, SEORIER L 35 ST 52
L TETZ (Fig. 6) .

£, FIEEORBRAIEEREZTNEN 2 BEEURIEL, ©—2 TR0 ME k35— K EYE
&R EIRA AR L T2 25, BT 0 95%(E K BIICIFUR (0) A3 S, WELREL (7)1 0. 999 LU ETH
12 (Fig. 7). 2OV TV U MIHEA BIO MO I LI S e T M A CRRIE LTS ThY, FE
(2% BB TR L7 S h A O CHIE T 25 A I SR O TS R0 T A DA 4 S Rl ko C, B
LI TV M OFRAATI LI DD

Table 7 The time program of gradient elution

Time (min) 0.3 mmol/L Na,CO; (%) 20 mmol/L Na,CO; (%)
1-2 90 10
2-5 90 — 100 10—0
5-20 100 0
20 - 25 100— 0 0 — 100

25-35 0 100
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0.03 r
y =0.0572x - 0.0004
0.025 r rz=0.9995
£ o002
2
=~ 0.015
| g
© 001
4
3
o 0.005 r
0 1 1 1 1 )

0 0.1 0.2 0.3 0.4 0.5
Concentration (pg/mL)

Fig. 7 Calibration curves of sulfamic acid
(0.05 pg/mL-0.5 pg/mL)

Fig. 6 Ion chromatogram of sulfamic
acid standard solution

(Arrow: sulfamic acid ion peak)

4. F&O

AF 2 ra<w T T7 % T EB R DAV 7 7B HTEO W B A MGt th, H—BREIC LD 2% Y MR
BRI LT LA, IROFE RS-

(D BEOBRFHIBNWTAL T 7V BOREY — 7L L CREE LIRS T A HERR I O\W T, A4 A8 — R
VN7 LA U BRI LD RTLEE DR ET A1 T o728, ~ N 7 ZADFBIC LD ANV T 7 WA FE3C
Dol loh, RIEOXGARBH I IR D L LTz

() HER DI EY — 7 LRIEXMN R THIAN T 7V O — 0% S ¥ 5720, 77V NEIEE
FRETL, TREEE DY E CiHD 0.3 mmol/L 75 20 mmol/L [ZEEPEMC L9757 TV = Mg L=,

(3) ANT 7V Wt G FIRNT % LC-MS (ZRVHEREB L7 IEREAEEL 34 M2 W TRIEIZED T LI /E R,
AT 7 U ORI E E i E T DI — 71 TG5O BIR Do T.

(4) AVTFIUWEELT 0.05 ng/mL~0.5 pg/mL DR EFREVER LT-E25, UIH D 95 %35 X 25
(0) M EEA, RERI ) 1E0.99 LL ETH-T-.

() Wil T =7 K OMEENEEZ VT 3 JREE (E &5 0.01 %~1.0 %) CHINENGRER 21T > 75k
B 2V 77O EINERIE 92.8 %~105.8 % Tho7-. ZOHERIE, B RBRE RSN TWVAEEED
HAE &=L Q.

(6) PHMTREEE K OV IS EE A3 35720, IRA EHRIEH K O IERHE FVWT 2 mOMTCHAZEX T
5 BT ZAT T8 B, DM TR ER Z50T 1.1 %~2.8% THY, TR ER 713 1.6 %~3.3 % Tdh->
7o ZOREFIE, NEAMEFRBRIED I OREICOB I TR EE & OV RS BE O R i A N Th o 7.

(1) AT I EOPRRFED 0.01 Y% (B 55y 5) #H2 H 72D LOREMER A IR I L7 ALk -V CAf TRk
B (n="7) ZAT T2/ R, E R TRRIT 0.004 % CE &5 3) R, M FIRIE 0.002 % (B &5y =) R LHEES
ni-.

UL EDZEND, RIEFEE OV T I WA RE T 572018, +07eEiEEZ A L TWDHIED RSN
7-.
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Determination of Sulfamic Acid by Ion Chromatography

OSHIMA Mayu!, YAMANISHI Masayuki*

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

The analytical methods for sulfamic acid described in Testing Methods for Fertilizers (2022) include an analytical
method using ion chromatograph (IC) and an analytical method using liquid chromatograph mass spectrometer (LC-
MS). However, in past studies, the analytical method using IC could not separate the interference peak of organic
acids contained in fertilizers made from organic matter, so the target fertilizer is limited to ammonium sulfate. Then
we examined the measurement conditions of the IC, validated the IC measurement method in a single laboratory
for determination method of sulfamic acid in fertilizer.

We extracted the sample by adding water and stirred for ten minutes. After centrifugation, we analyzed sample
solution by IC, on an anion exchange column (4.0 mm internal diameter, 250 mm length, 5 um particle size) at a

flow-rate of 0.7 mL/min, using mobile phase of sodium carbonate.

As aresult of 3 replicate analysis of 3 fertilizer samples (ammonium sulfate and compound fertilizer) spiked with
sulfamic acid (0.01 %, 0.1 % and 1.0 % (mass fraction)), the recovery range were 92.8 % - 105.8 %. Repeatability
relative standard deviation of sulfamic acid were estimated 1.1 % - 2.8 % by analyzing 2 fertilizer samples (mixed
nitrogen fertilizer and compound fertilizers). Similarly, intermediate relative standard deviations of there were
estimated 1.6 % - 3.3 %. The limits of quantification of there were estimated 0.004 %, and the limits of detection of
there were estimated 0.002 %. Those results indicated that the developed method was valid for the determination of

sulfamic acid in fertilizers.

Key words fertilizer, sulfamic acid, ion chromatograph
(Research Report of Fertilizer, 16, 1-13, 2023)



