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Sulfamic acid [HOSO2NH2]CAS No: 5329-14-6

Fig.1 Chemical structural formula of sulfamic acid
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| Sample(powdary) 1.00 g | 200-mL ground-in stopper erlenmeyer flask

«— Water 100 mL

| Extraction | Magnetic stirrer, 10 minutes
I
Centrifuga separation Centrifuge tube, 1700xg, 5 minutes

or filteration or type 3 filter paper
I

| Sample(fluid) 1.00g | 100-mL volumetric flask

«— Water, about 50 mL

| Extraction | Shake to mix

< Water (up to the marked line)

| Aliguot 2 mL | 200-mL volumetric flask

< Water (up to the marked line)

Ultracentrifugal separation | Centrifuge tube, 8000 X g ~10000xg, 5 minutes
or filteration or Membrane filter (aperture diameter: no more than
0.5 pm) made of hydrophilic PTFE

[
Measurement | LC-MSor LC-MSIMS

Scheme 1 Analyticd procedure for sulfamic acid in fertilizer
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Table1 Instruments used in the collaborative study

LC-MSMS

LC column
(i.d.xlength, particle size)

LC: 1100 Series, Agilent Technologies
MS: 1956B, Agilent Technologies

Inertsil HILIC, GL Sciences
(2.2 mmx150 mm, 3 pm)

LC: Nexera X2, Shimadzu
MS/MS: LCMS-8040, Shimadzu

Luna HILIC, Phenomenex
(2 mmx100 mm, 5 um)

LC: ACQUITY UPLC, Waters
MSMS: TQD, Waters

Luna HILIC, Phenomenex
(2 mmx100 mm, 5 um)

LC: LCB800 System, GL Sciences
MSMS: API 4000 Q TRAP, AB SCIEX

Luna HILIC, Phenomenex
(2 mmx100 mm, 5 um)

LC: Nexera, Shimadzu

Shodex ODP2 HP-2D, Showa Denko

MSMS: LCMS-8030 Plus, Shimadzu
LC: Nexera X2, Shimadzu

MSMS: LCMS-8040, Shimadzu

LC: Nexera X2, Shimadzu

MSMS: LCMS-8040, Shimadzu

LC: Nexera X2, Shimadzu

MSMS: LCM S-8040, Shimadzu

LC: Prominence, Shimadzu

MS: LCMS-2010EV, Shimadzu

(2 mmx150 mm, 5 um)
Luna HILIC, Phenomenex
(2 mmx100 mm, 5 um)
Luna HILIC, Phenomenex
(2 mmx100 mm, 5 um)
Luna HILIC, Phenomenex
(2 mmx100 mm, 5 um)
Luna HILIC, Phenomenex
(2 mmx100 mm, 5 um)
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Table 2-1 Individua result of sulfamic acid %(Mass fraction)
Lab ID? Ammonium sulphate By-product nitrogen fertilizer Compound fertilizer
A 0.239 0.224 0.457 0.443 0118 ? 0117 "V
B 0.193 0.189 0.387 0.370 0.0962 0.0980
C 0.195 0.193 0.399 0.389 0.102 0.0890
D 0.202 0.191 0.391 0.350 0.0954 0.0954
E 0.187 0.198 0.421 0.400 0.0961 0.102
F 0.241 0.188 0.468 0.396 0115 ? 0113
G 0.204 0.140 0.363 0.370 0.0953 0.0923
H 0.240 0.215 0.461 0.369 0.0940 0.0996
| 0.211 0.207 0.395 0.390 0.0899 0.0939

a) Laboratory identification
b) Outlier of Grubbs test
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Table2-2 Individua result of sulfamic acid %(Mass fraction)
Lab |Da) By-product compound fertilizer Liquid compound fertilizer 1 Liquid compound fertilizer 2
A 0.0173 0.00879 0.0320 0.0356 0.283 0.263
B 0.0170 0.0150 0.0368 0.0335 0.230 0.238
C 0.0251 0.0224 0.0404 0.0418 0.264 0.255
D 0.0175 0.0120 0.0354 0.0319 0.214 0.229
E 0.0185 0.0202 0.0385 0.0378 0.240 0.237
F 0.0201 0.0170 0.0316 0.0358 0.250 0.214
G 0.0193 0.0228 0.0466 0.0453 0.225 0.232
H 0.0116 0.0124 0.0416 0.0460 0.252 0.255
I 0.0107 0.0107 0.0397 0.0362 0.253 0.247
Table3 Statistical analysis of collaborative study results for sulfamic acid
Sample Labs  Mean” s RD” CRD? s RD:? CRDR’
%(Mass  %(Mass 0 0 %(Mass 0 0
C)) fraction)  fraction) % % fraction) % %
Ammonium sulphate 9(0) 0.203 0.021 104 4 0.024 11.9 8
By-product nitrogen g o401 0030 75 4 0.035 8.8 8
fertilizer
Compound fertilizer 7(2) 0.0957 0.0043 4.5 4 0.0043 4.5 8
By-product 90) 00166 00028  16.8 4 00048  29.1 8
compound fertilizer
Liquid compound g 5 0381 00022 5.8 4 00049 128 8
fertilizer 1
Liquid compound g 543 go11 4.5 4 0.018 7.6 8
fertilizer 2

a) Number of laboratories, where p=number of laboratories retained after outlier removed and (q)=number of outlier

b) Grand mean vaue of the results of duplicate sample which were reported from laboratories retained after outlier
removed (n=pxnumber of samples (2))

¢) Standard deviation of repeatability

d) Relative standard deviation of repeatability

€) Rough standard of relative standard deviation of repeatability in Testing Methods for Fertilizers 2018

f) Standard deviation of reproducibility

0) Reative standard deviation of reproducibility

h) Rough standard of relative standard deviation of reproducibility in Testing Methods for Fertilizers 2018
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Determination of Sulfamic acid in Fertilizer
by Liquid Chromatography/ Mass Spectrometry (LC-MS): A Collaborative Study

Kenji KOZUKA!, Kohei ITOU?, Nobuhito NAKAMURA', and Yuji SHIRAI!

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

(Now) Food and Agricultural Materials Inspection Center, Agricultural Chemicals Inspection Station

A collaborative study was conducted to evaluate liquid chromatography/mass spectrometry (LC-MS) for
determination of sulfamic acid in fertilizer. Sulfamic acid in fertilizer was extracted and diluted with water. The
sulfamic acid was analyzed by LC-MS. Six samples, respectively, were sent to 9 collaborators. These samples
were analyzed as blind duplicates. The mean values and the reproducibility relative standard deviation (RSDR)
were 0.0166 %(mass fraction)~0.401 % (mass fraction) and 4.5 % ~ 29.1 %, respectively. These results indicated
that this method has an acceptable precision in 0.0381 % (mass fraction) ~ 0.401 % (mass fraction), but an

unacceptable precision in 0.0166 % (mass fraction) for determination of sulfamic acid.
Key words  sulfamic acid, fertilizer, LC-MS, collaborative study

(Research Report of Fertilizer, 11, 47~53 2018)



