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1. [XL®HIC

Ak DOFER Y THDHANLT 7R (B4, 7IRKEEE (Fig.1)) OEBIZOW T, IR HHEIZIWT
RS EE N D MERTEDHIVTNDY P8, SRR I LD E BB B TR D E I 8 7R S S
VETHD. Fio, IERIOFIC L > T, AFEWE ORI L0 R OHE D E L2 2 E DT 272
WEVHTERHS.

AR 23 ARRE K ONERR 24 FEEICRWT, A4 7a~ N T 7RI LVIEEN R O 2V T 7 TR OB TE ORRET
EAToT. BUNE, AT 7 K ORE T B O & A TR BN ERE ST D A T8 fis AT RE 72 7] IR
EIZDWTRET L. UL, AHIE%E <& TIEEF CIIAN 7 7V R E B ORiEL 2D I TIEN AL,
BEME DRSS R CHLE I RRIEN D727, Rk 23 FEEIIMIE T =T DAEGELTE 2
53 R E N\ DUV TR R AT 722 . ek 24 4RV, D ERIOFEREIZ DWW, 2 i O & H AR &R
VIR &, Fz, EEOWELRAIAFMEL SR THAHZEND, 2D E IR T5Z8ELT2. 2 A5y
DIBANVT 7 IV BRI A FF T 72 N2l h, EERURE M ERE WA A ra~v NI 7151k
DRRETEIT-12Y . 7, GBS OY EWEIZ OV CRIEERE O R E T IEERFILIED, 22k BT
ool Fo, Y7Ly —iER OV T Ly R, iEY— AT IR — 7 LD Sy B AT EE
TRE S A MRET LT2S, FE RN B FTREZR U E St RN CER D o7z, LA ERY, A4 om~ 7T 7ik
X DA RS A < ETIEEH R DO 2L 7 7 B O E LR EECH L ZENIALINE 72572,

IO, @K~ T 70— & AR (LU FTLC-MS &) ) IC KA B % 4 2 <& T ekt
DANT 7B DRSS E BT D2 8% B ICHNE SR OfERE O iat 1T o7

Sulfamic acid [HOSO,;NH;]

Fig.1 Chemical structures of sulfamic acid
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2. MHERUAE

1) #EEH

HEREBHIREE T T =0 A0, AHIEE 2 BICE T T MR BRI A R B E LT k25t gL, i
7 E=T 1 R, BIFESEFIEE 1 A, BIFEEES IR 1 A, (ERRAEEL 1A, IRE S IERE 1 R, FEERZ=H
BAIE SOFE 6 sx Wz, BEEORENT, TN E BIE 500 pum DAV — 2 Z @il 35 E THfELT-
HLOESHTHFEIEL, fEHRFETRY =T L U OSICEE L CRIBRE L.

2) REZORAH

(1) 7K :AKHELEERE (Elix AdvantageS }2 O Milli-Q Academic A-10,Millipore) CTHFELL 7= JIS K 0557 IZHIE
T5 A4 DKE =

(2) 7Eb=RJ/L: LC-MS JHFtIE.

(3) EWHe: LC-MS At

(4) W7 =0 LEEK (pH 3.2) © FEE 95 % (H &5 3R) UL EOETWHET L E=0 4 3.153 g Z/KITEED
LT500mL &L, XERICED pH 3.2 L7ebl i L7z,

(5) ANT I FREEHERR (1 mg/mL) : JIS K 8005 (ZHUE T 27 &0 T FAEYEYE 7 INAIEE 0.1 g 20D
BILIZEY, ZOEEEZ 0.1 mgDOHTETHIET 5. D EOKEMZATERNL, 2EZT7A2 100 mLIZELAN,
TR ECREIZ .

(6) ANT 7 PTEFEHERR (10 pg/mL) @ Al HIRFIZ, BEYEHR (1 mg/mL) 2.5 mL #4277 A= 250 mL (280,
R ECAREIZ .

(7) AT 7 FRFEUERR (200 ng/mL) : i HRFIZ, AEYERR (10 ng/mL) 5 mL 242877 A= 250 mL (280,
R ECREINZ .

(8) MEARH AN T 7IUEFEHERR (10 ng/mL~600 ng/mL) : ff FRFIZ AL 7 7 FEEEHERR (10 pug/mL)
? 2.5 mL~6 mL Z 47722 100 mL ([ZBFERIICED, BERRETKEMA 2. [FERIZ, AVT 7 FREEHETR
(200 ng/mL) ?® 5 mL~50 mL Z 48~ A2 100 mL (ZEXPEAYICEY, B ETREINZ .

3) BERUEE

(1) @mHEEsa~ N7 G & SHEHLC-MS) - BEE{ERT LCMS-2010EV
717 25: phenomenex Luna HILIC (N££2.0 mm, £X 100 mm, $7£E5 pm, ZRER A — L2 b5 fE S L2 )
T NHT L)

(2) ATV 7 4% —: ADVANTEC DISMIC-13HP (FL£% 0.45 um)

(3) ki 0oy B : HSIANGTAI MCD-2000

(4) mLTEERE: =279 H-26F

(5) =7 3F vy A% —F—: ADVANTEC SRS261PA

4) HERIRMF

(1) FURRERK DR

FrRoO 54 HREIOS S, oHrakEl 1.00 g 23048 =/~ 722 200 mL (213220 &, 7K 100 mL 201z, ~
T X F g AL —F—% TR 10 3N EIRET 4%, 30 7] 1700 X g THI 5 ZrfiE Do BEL 72 BB 7,
FITAM 3 FECABMUI- AR RS LT,
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AR DT FHERBIOL S, oATaE 1.00 g 213030 &0, 287723 100 mL 12 A%, 7K 50 mL /1% C
ROIRAE, FIERECTREINZ TR L.

IR 5 mL 27 B, 287723 100 mL I AL, BERRETREMZ 20 f5ICARLTZ. ZORmRikE R
7arL O HARE DB 1.5 mL 128D, 3077 8000 X g TR 5 4y iz Dy Bl L 7= B AR, Fi-idA
TV 7 v E— (FLEE 0.45 pm) TAHIE LT AR AR E BRI E LTz (Scheme 1) .

| Sample (powdery) 1.00 g | Erlenmeyer flask (with stopper) 200 mL
< Water 100 mL

| Extraction | Magnetic stirrer, 10 minutes
Centrifugal separation Ground-in stopper centrifugal precipitate tube,
or filteration 1700 X g, 5 minutes or type 3 filter paper
[
| Sample(fluid) 1.00 g | 100-mL volumetric flask
< Water, about 50 mL
| Extraction | Shake to mix
[
|
| Aliquot 5 mL | 100-mL volumetric flask
< Water (up to the marked line)
Centrifugal separation Ground-in stopper centrifugal precipitate tube,
or filteration 8000 x g, 5 minutes or membrane filter (0.45-pm)
Measurement LC-MS

Scheme 1 Flow sheet for sulfamic acid in fertilizers

(2) HE
FBHANE 1 uL & LC-MS (Z{EAL, Table 1 OJEFRIFITHEST, BIRAA UM (ELFTSIM &), ) 7
~ T LEET-. BHNT- SIM 7~ T LB —J HfEE KD 7.

Table 1 LC-MS Conditions
Phenomenex, LUNA HILIC

Column (2.0 mm i.d. X 100 mm L, 5 um particle size )
Mobile phase Ammonium formate buffer - acetonitrile (1+9)
Flow rate 0.2 mL/min

Column temperature 40 °C

Injection volume 1 uL

Measurement time 20 minutes

Ionization method Electrospray ionization (ESI) negative ion mode
Capillary voltage -3.5kv

Ion source temperature 300 C

Nebulizer gas flow rate 1.5 L/min

Desolvation gas temperature 250 °C
Monitor ion m/z 95.9
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3. HERUEER

1) BIEEH

ZIVT 7 FRRR R S ERR (600 ng/mL A &) O SIM Zu~h/'Z L% Fig. 2 & O Fig. 3 1RLT-. kR
KB HEBEFT OB T LOT TV r—ar? %532 LC-MS HIESM: (Table 1) 2 ELTZEZA, 10
ng/mL~600 ng/mL DOHFiJHTAL T 7I RO — 7 DNl TET-.

2) REROERMY

R AR YENR (10 ng/mL~600 ng/mL) ZAJEIZEST LC-MS IZHEAL, Bbhiz/a~h I A0 —7
RO A (R LTz (Figd) . £ OSSR, MEMRHEERIL 10 ng/mL~600 ng/mL DI CREFRMED
<, AT A LB DR BRI F DT

1
1
_._w_ﬁ.u'\_r\_fu"“ul _“-.Wmm-__-'nﬂ_u-. WWJ“\,’I_H_
u} 2.I5 5.ID TI'.I5 u} 2.I5 E.Il:l ?.I5
Retention time (minutes) Retention time (minutes)
Fig.2 SIM chromatogram of standard mixture Fig.3 SIM chromatogram of standard mixture

Peakl (Concentration): Sulfamic acid (600 ng/mL) Peakl (Concentration): Sulfamic acid (25 ng/mL)
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Fig.4 Calibration curve of sulfamic acid
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3) XEFEMERELEZDRE

PEEREEHZIT A E M E N L BB F, FRICT I B IRBEIR A B LT IRENCI, 72 A EKE R B %
ZLE LA RN 5. ZNOOIAFWEITIE D EME LD 2N o570, BRIk Z LC-MS IZIEA
T ORI REZR RO BR BEEATOMLENRSHD. 2T, T2 ANESESORBE DR E DS A GER IR Aitd 7 L2 — (FL
£2£0.2 pm, RV T—T )VAVKR(PES)H) LA T L7 4 —(FLER 0.45 um, BUKMERV T N7 V4T
L (PTFE)E) O H 23 FTREDMRFT L 7.

2 REDANT 7L BREEUERR (10 ng/mL & Y 100 ng/mL) % [RA AT 4 VA —FINIAL T LT 4 —
THB TR E AU AR FERO AV 7 7 TR A B, ARIEIZHE> TRIE L. b7 — 7 HfEh
5, ABARFERORNEE 100 %&b LIzHA DK 7 ANV —HBRIEOBIRE B HT5LE012, AiREmED
WSR2 7 A VA — DITEIR O EHED ZE L DR E AT, ZHHORE R4 Table 2 (TR LT,

[RAN AT 4 V2 —TAHBULIZ5A, BRI 10 ng/mL T 75.1 % & T 100 ng/mL T 79.6 % THY, &°—7
RIS A TR OIEMER L HH T D LA BN STp o T (A EAKYE 5 %) . Fo, ATV 7402 —ThH
WL7Z5A ORI 10 ng/mL T 97.0 % & T8 100 ng/mL T 94.9 % THY, A ELRZEITRO LI/,

ZDZEND, ARETCHEH L PES B ORINAIET 4V Z— X ARD AN T 7 I BEEDME D720 ]
TEIRNWZENFERSNIZ. £, HKMEPTFE DA TV T A NH—IARERABD AN T 7 BRI
BHDHRHUT R SO0B7eh -7,

Table 2 Influence of filtration process on recovery rate of sulfamic acid

Concentration ~ Recovery rate”

Sample Filtration process
(ng/mL) (%)
Ultrafiltration” 10 75.1
Standard solution Ultrafiltration 100 79.6
of sulfamic acid  pMenbrane filter® 10 97.0
Menbrane filter 100 94.9
a) n=3

b) Polyether sulfone (PES) menbrane
¢) Hydrohilic polytetrafluoroethylene (PTFE) menbrane

WA, BERGUEI DY B 7 BR B BRI 2 7R R E L QOB RIPE 22 SEAREHE -, 2 E DR 51k
DEOAEMIC IE T B LR LT, BN AL 7 7B WA 0.1 %o AT 2X5%L, A7
VT4 —TAHBL LN RIEERK E, 8000xg T 5 4 DiE Ly BEE 1T CTREO I EEikZHIEL,
BONTZANV T 7 B R DUIMEICEZ B U U, F7, R Z TSI 20 GEHI DWW TH RIS
WEZE{T-7.

SR Table 3 DIV T, [EURILAIEDY 98.5 %, L7 BED 101.2 %&72D, WD REIEES Z O &
HPAIZF1T D AEHEFRBRYES D3R L QOB L ([RIXER) O HELINTHY, Al LoyBEO LS HH0 k%
AW THHEME IS EI TN e GRS NI, e, R ZTINL 20 EHIIZ AL T 7B O S A 13
DO oT. Teds, TNLAEORE CTIE L BT LR O B B LA B L, & 0o Bl C J0 iRz F ki
L7-.
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Table 3 Influence of separation method on recovery rate of sulfamic acid

Content ®)
Sample Separation method on e:)l Recovery rate
(%) (%)
Centrifugal ti 0.1 101.2
Byproduct nitrogen fetilizer entrifuga sepacr)a on
Filterlation 0.1 98.5

a) Mass fraction
b) n=3
¢) Menbrane filter (0.45 pum)

4) TR)YORDFEE

lET =T, RIPELREZNE, BIFEAEA IR, (LAEE, WORE G I &k OFERE = HE G Ik o 6 ff
HDONEBZ ARIE I THIE LT L2 A, B BZHEEY E T 2I0R KM — 713380 biviehoT-. Fic, &
T DR TEMEA TR T D720, BEEEUEL 3 IR D& 1 sl EIE TAL T 7 FRIEHERK (100 ng/mL) D45y
WraATo7. ife 15 Ref CHEEEL 30 MR LATYEIR 15 MARZ AT L, YRR O (R & — 2 i A4 il
LT, ZORER, Figs OLBY, BEERE — 7O RFFRF L — 7 m I LaT O E B O e EE Z T 5287
{—EDEAERLTEY, RRH - 2SI OLREMED RSN,

2000 5

1600 ¢——0—0—0—0—0—0—0—0—0—9 4

o) L i
L% = Peak area 2

=—&—Retention time
800 + .

>M}/ )./ ~ b \\ 0.9 _\é-‘.._x

400

Peak area

]

retention time (min)

Analysis time (hour)

Fig.5 Peak area and retention time of standard mixture

prepared 100 ng/mL sulfamic acid in continuous analysis

5) ARINEURFERIZ LS HEEDE

Wile 7 =7, BIPELEFICEL, BIEMGILE, (LAUEE K OHRRAE A IEED 5 FRE DO JEEHT, Table 412
IRUTZ B A BT S § DAV IV AR A N 2, 0 ISR A B S 7 alel i L, 3 S PMTTA
B THRIMEINGRBR A AT o T2, AV T 7O EHEEZTFSNLRKE (GATAE) L, ERSOGEE
DEFHE 1 %IZHOTEESH 0.005 %~0.01 %I FEIEEIOANERME THESNTEY, A T &L/
DE/NREINOANT IV BED B/ INE B A B R N T LR = HE A IR RO CRIEE S IEBVE
B0 0.025 % ThoT-. IRNMREIL, ZOE &5 0.025 %aHUHELL, 2D 1/5, 1 KN4 [FOEH &L
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KLERWEAHARETHD, FERZMEGIEROR/ NG ATFAERITEESF 0.001 %xldn, ZO%E
BIEBER POV T I BRIREIY 5 ng/mL &720, AL TR EROFFSNCE— 7 O U R #7257
DA ENIERANLT-.

FONEIGRBROFE I Table 4 DR, BIRIT 952 %~111.2 % T, TOMMERER L 0.7 %~
4.8 % Th-olz. WINOBEINERSZ O EFHIZ I DIEEMERERE > 2R QWA ESE ([BILER) 0 B %
DINTHY, BB DAL T 7 IO EMESFADIZ 3 EHESE AL TODIENERINT. 7ok, &
EOT=OUPINEIEERIZ 1T 23 EHAR D SIM Z7u~h7'Z A0—4% Fig.6 K& O\ Fig.7 (Z/RLT-.

1
1
1 I I T T T
o 25 5.0 15 u 25 5.0 7.5
Retention time (minutes) Retention time (minutes)
Fig.6  SIM chromatogram of ammonium sulfate Fig.7 SIM chromatogram of byproduct nitrogen fertilizer

Peakl (content): Sulfamic acid (0.1 % mass fraction)  Peakl(content): Sulfamic acid (0.005 % mass fraction)
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Table 4 Result of recovery test

Sulfamic acid Criteria of the
Sample o) 5
Content ~ Recovery rate RSD truness
(%)" (%) (%) (%)
. 0.005 102.6 2.0 70 ~ 120
Ammonium
0.025 99.3 1.1 80 ~ 115
sulfate
0.1 98.7 1.6 85 ~ 110
0.005 111.2 4.8 70 ~ 120
Byproduct
. . 0.025 107.0 0.7 80 ~ 115
nitrogen fertilizer
0.1 104.2 0.7 85 ~ 110
0.005 100.1 2.8 70 ~ 120
Byproduct 0.025 99.1 3.8 80 ~ 115
mixed fertilizer ) ) )
0.1 99.2 1.4 85 ~ 110
0.005 96.4 2.9 70 ~ 120
Compound
oy 0.025 95.2 2.5 80 ~ 115
fertilizer
0.1 99.3 0.8 85 ~ 110
o 0.005 99.6 3.6 70 ~ 120
Fluid mixed
. 0.025 101.8 1.4 80 ~ 115
fertilizer
0.1 97.6 1.5 85 ~ 110

a) Mass fraction
b) Average recovery rate (N=3)

c¢) Relative standard deviation

6) BHTHRERUHEBEDE

OFITRE EE R OV RS BE A HE 3R 27-0, TR T - E=7, BIPER IR O EEHT 2L 7 73 Bk L
TENEIEEDF 0.1 %, 0.07 %L 0.005 %L/ DITTHRLT=3EHZ DN, 2 AT CHEZE X TS
[ 5RBR A S i L TR D IR % Table 5 (R LIz, 72, 2O R H— TR E S BT 247> TEL I OF
FTREEE K O RS FE % Table 6 1R UT-. BREET L E=7 I ERIEAE 8553 0.097 %, DEFTHERHE #7573
1.1 %, SRR ZED 2.7 % Th o7z, FIEERIEEHIEAMEIVE B35 0.066 %, DF1THHRIE (R 2=
2521 %, TR ER 72 2.6 % Tho7-. o, ALENEEHI FAEAVE 8573 0.0051 %, FH TR HE (R
ZEDN 2.4 %, TRAHHEER AL 5.8 % Th o7z,

TNBOYREEIZIIT DT O R R R £ IR EFERBRIE LRSIV TO A I TR B (DR THE A MR
72) K OV TS B (P RIAE RS HEIR ZE) O B 2N Tho7-2800, B O 2L 7 73 B E 4155 D
I A RN % =l DM QA Ny /Y 7YV a el

Table 5 Result of repeated test on 5 different days (% Mass fraction)

Byproduct nitrogen

Test day Ammonium sulfate Compound fertilizer

fertilizer
1 0.098 0.099 0.068 0.067 0.0048  0.0050
2 0.093 0.095 0.064 0.065 0.0053  0.0050
3 0.096 0.096 0.066 0.068 0.0053  0.0054
4 0.101 0.099 0.064 0.066 0.0053 0.0054
5 0.098 0.098 0.063 0.065 0.0047  0.0047
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Table 6 Statistical analysis result of repeated test on 5 different days

Repeatability Intermediate percision
Sample Total Mean” 5,7 RD,” CRD,? 54 RD,¢F CRD, )"
%) " D (%) 0" (%) (%)
Ammonium sulfate 0.097 0.0011 1.1 4 0.0027 2.7 6.5
Byproduct nitrogen fertilizer 0.066 0.0014 2.1 4 0.0017 2.6 6.5
Compound fertilizer 0.0051 0.00012 2.4 6 0.00029 5.8 9

a) N=10 (5 test days X 2 replicate measurment)

b) Mass fraction

¢) Repeatability standard deviation

d) Repeatability relative standard deviation

e) Criteria of repeatability (repeatability relative standard deviation)

f) Intermediate standard deviation

g) Intermediate relative standard deviation

h) Criteria of intermediate percision (intermediate relative standard deviation)

7) EETREOHER

AN T I BELUTE RS #0.005 % Y &4 5 H TORIEERBINEZREL, 7 S0MTTALT 7
OB F L7 AE % Table 7 1RU7z. 7235, & FRRIT (BEMEMR Z2) X 10, 72, fit FRRIZ B HE(R 22)
X2Xt(n-1, 0.05) ZHWTHEHLIZEZA, & FIRITE &5 3% 0.002 % & O T FRITE &5 % 0.0007 %
LRSI, 7o, IERMERBRIES LIRS CWODZ O EIZRITHEINED BEET 70 %~120 % TH
v, BB O AR 106 %I TFFRHEPAN TH-7-.

ANT IO B/ INE A TR R, FRER S HE G IEEEBROCTE &3 0.025 % THY, #EELIZE &
TERME (2553 0.002 %) 12O ZAFA & (BH &S 0.025 %) D 1/5 LUF Tholz. ZOZENBARIET,
INTERRE I 1T DM G O R A LIS 2D+ 5070 B & FIREA L CWAI eI, 72720, —
H O FRER = HE G IEEHIHEE € & FIRE TRIZEMEEE/ D70, SSRHERE TOREIZ DN TOR/R
O LE X B,

Table 7 Lower limit of quantitation (LOQ) and Lower limit of detection (LOD) of this method

Sample Content Mean”  Rec overy rate” S o LOQd> LoD®
(%)’ %)’ (%) (%)’ (%)’ %)’
Byproduct nitrogen 5 0.0053 106 0.00019  0.0019 0.0007
firtilizer
a) n=7

b) (Mean / Content) x 100

¢) Standard deviation

d) Lower limit of quantitation (LOQ = s, x 10)

e) Lower limit of ditection (LOD =s, x 2 xt (n-1,0.05))
f) Mass fraction
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8) BRENFEEZRAEAEHICETIEETRENDHER

RIEICHITD, HEEE & FIRE TEISEEEEA L DI FERZAEAEENL, BRSO GFHEOER
RN 1 Y%A 72 DIEDE DD T2 WNEAR DIEEF CHDHZ LN, 22T, REDSIMHIRO 7R B EE2E
BEL72HIEORE FTIRAOER FIRZMERL, KERZHES IO/ EAFAETHLIHEES R
0.001 %D ANT 7V W% & A T HRBHI B W TRIE A ATREN R FT L.

TR DEFEOEHEN 04 % (EHETEEVNVERETZH 0.002 %) DFFER=HEEEEHZ AL 773
VERELUTHE BT 0.001 %Y &5 5 A T AHIO R, ARIED DR O A RAE GRS LT 7 5% AV T T A
BT TRV T 7 BRODRER % i L 7= 45 5% Table 8 |C/RU7Z. TORER, &8 FRITE R/ 0.0002 %%
OB FBRITE 5y 3 0.00007 %FfifE LHEE Sz, 708, IEEHMERBRIES) IORSNCWDZOREICEITD
[ D B ZIX 70 %~120 % THY, FARLT-GUEIOEIIE 97 %l IFFE#HN TH 7.

HEE L7 & T IRME CE &5 3 0.0002 %) IIFEREZHES IO R NERATFAETHLE I H
0.001 %D 1/5 LLF Toh-otz. ZOZEND, GA R EIE 73 0.002 Y%A L7200 FRE R = HE A IE O
5y, AR EAE N LT 7RI A E BT DB E A ME ORI &2 LIFHDIZ 4378 E & FIREHFL T
WHZ LRSI

Table 8 LOQ and LOD which was calculated using the low density sample®

Sample Content Mean”  Rec overy rate”’ S @ LOQ © LoD’

(%)g) (%)g) (%) (%)g) (%)g) (%)g)

Home gardenuse
mixed fetilizer
a) It omits the dilution operation of extract
b) n=7
¢) (Mean / Content) x 100
d) Standard deviation
e) Lower limit of quantitation (LOQ = s, x 10)
f) Lower limit of ditection (LOD =s, x 2 xt (n-1,0.05))
g) Mass fraction

0.001 0.00097 97 0.000018 0.00018 0.00007

4. FEDH

LC-MS 52 HWTIEEFR DRV T 7B O NI W TR B E T 272824, IROXH 70 kE R NS5
7-.

(1) BEBL A — VARG LT YR T I T MBI EL CERE T & =0 MEBIR-T 2 h=FL
(149) Z -V THHER 5y K047 BEL , =L 7 b AT L— A AGIKIZIOA A AL LT AV 7 7 % miz 95.9
THETHZECLD, B =R OV B 20 T o8 — 703 Gbire.

(2) W7 E=7, RIPEEFICEL, RIPEE G IEE, LENEEL, #ARES IR R O FEE R = T E S e
D 6 FIHDIEIO SHTIZIBNT, IEZ B E T DI — 7 O o — AT A OEENTFRO B
Moiz.

() SHEEOIEEHIRIPEES I OR/ NG AFEE THLIE =

0.

B 0.025 %D 1/5~4{E5HHY EDOANLT 7
SEEARMNL T3 O CRIGABRE AT~ oA 5, B 3

VA
005 %~0.1 %D PELEL ~L TR EILR
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13952 %~111.2 % THY, ZOHMEERAIT 0.7 %~4.8 % Th-o7.

4) WREET v E=7, BIPERFZIDE L OYLARIEEHZ SOUNT, 2L 77U lit% 2 SOHMTCHAZE 2T S5 [
Bra B L7225, TN ENOREIOEIEITE F537R 0.097 %, 0.066 %K% T 0.0051 % T, PHTHIRMEYE
WZET 1.1 %, 2.1 %0 2.4 %, PRFERMEAERAZIL 2.7 %, 2.6 %M 5.8 % Th-o7.

(5) MR EERURE -2 & T IROMEROFE R, & FIRITE RS 0.002 %REELHESNZ. £,
HEE R TIRUTOEATARRZLOFERZHESIERZBEL, AENOHREMEL B LI TEDE
B TFIRAMERLAER, &8 FIRITE &5 0.0002 %R L L E I,

LU EDEBOAREL, IBEHR DAL T 7 WA IE T DI+ 07 e a LT,

X B

1) BEMOKER &R NERHGEA S DS H B O N TERME 2 T ED HFOM, BEF 61 422 A 22 H, Ak
IREER GRS 284 7, IASCEAL 27 4R 1 A 9 H, BMOKERERE 52 75(2015)

2) JEMOKPER RIEBRBEEATITIEAT IR ATIE (1992 42050, HARHE e E =, 30 (1992)

3) BHFIB, AHMIR A4 7a~x N TEIC DT B =T ORI K AL 7 7T
RFHIE, IEBHITZEER T, 5, 1~23 (2012)

4) FEHEI, AHMGR: A4 7a<v N I7EICRDEE R DAV T I BRAE, R 24 4F B AR
et =gkt

5) (BR) BEBERT . 77V —Yar=a—2A No.C105 LC/MS % A= iR AL 7 7 I BED 4347
<https://solutions.shimadzu.co.jp/solnavi/n/search/a-lcms.htm>

6) MNIATBUE NRMOKEEE L2t 2 — (FAMIC) : JIEEFEER % (2015)
< http://www.famic.go.jp/ffis/fert/obj/shikenho _2015.pdf >
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Deter mination of Sulfamic Acid in Fertilizer by Liquid Chromatography/M ass
Spectrometry (LC-MYS)

Kohei ITO! , Mariko FUJITA? ,Yoshimi HASHIMOTO' and Yuji SHIRAI'

'Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection Department
2Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection Department

(Now) Fukuoka Regional Center

Titrimetric determination is used for determination of sulfamic acid in fertilizer. However, the method is
difficult to measure because of using external indicator and is unable to use some type of fertilizer such as
contained much organic material. Then we have developed Liquid chromatography/mass spectrometry (LC-MS)
method. Sample extracted with water was centrifuged or filtered, and it was analyzed by LC-MS. Separation was
carried out on a silicagel column bound chemically to cross-linked diol using mixed solution of ammonium
formate buffer and acetonitrile in the ratio of 1:9 as mobile phase. Sulfamic acid was ionized by electrospray
ionization method, and it was detected by selected ion monitoring (SIM) mode.

As a result of 3 replicate analysis of 5 fertilizer samples prepared to contain 0.005 %, 0.025 % and 0.1 % mass
fraction of sulfamic acid, the mean recovery rates were ranged from 95.2 % to 111.2 %. As a result of repeated test
of 3 fertilizer samples on 5 different days, mean values were 0.0051 %, 0.066 % and 0.097 % mass fraction,
repeatability relative standard deviation (RSD;) were 2.4 %, 2.1 % and 1.1 %, intermediate relative standard
deviation (RDyr)) were 5.8 %, 2.6 % and 2.7 %, respectively. On the basis of 7 replicate measurements of
fertilizer samples added sulfamic acid, the lower limit of quantitation (LOQ) was estimated to approximately
0.002 %.These results satisfy the criteria shown in Testing Methods for Fertilizers. In conclusion, this method is

available for determination of sulfamic acid in fertilizer.
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