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@ A EHZE B L, IEEHHIZI5172 DMPP D% EVEIC A KIAE TR DV TR L 72D C, B2
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Table 1  Fertilizers containing DMPP and used for the development of analytical method

Changes in content  Shading Materals containing in fertilizer (excluding DMPP) : most

Sample for DMPP during first
over time storage
) Urea, Coloring material (Acid Green25 : derived from
Urea Little Yes DMPP)
. . Ammonium sulphate, Ammonium nitrate, Anti-caking
Mixed nitrogen . . . .
. Little No material (Polyethylene wax), Coloring material
fertilizer .
(Phthalocyanine green)
Nitric acid, Phosphate ore, Potassium chloride,
Compound i . . . ] . . .
o Much No Ammonia, Sulfuric acid, Anti-caking material (Aliphatic
fertilizer A ) . . .
amine) , Coloring material (Phthalocyanine green)
Ammonium nitrate, Potassium sulphate, Ammonium
Compound phosphate, Magnesium fertilizer, Ammonium sulphate,

.. Littl Y . . . ol
fertilizer B e ©s Granulation accelerator (plaster) , Boric acid fertilizer,

Coloring material (Pidment Vaiolet 23)

Potassium sulphate, Ammonium nitrate, Ammonium
Compound Little Yes phosphate, Magnesium sulfate fertilizer, Granulation
fertilizer C accelerator (Kaolin), Ammonium sulphate, Coloring
material (Dispers Blue 6901), Boric acid fertilizer
Nitric acid, Phosphate ore, Ammonia, Anti-caking

Compound Much No material (Aliphatic amine), Coloring material
fertilizer D .
(Phthalocyanine green)
Complex fertilizer D, Ammonium sulphate, Ammonium
Mixed fertilizer Much No phosphate, Potassium sulphate, Magnesium hydroxide

fertilizer, Urea, Manganese sulfate fertilizer, Borate
fertilizer, Anti-caking material (Silica fume)
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Figure 1-1  Time change of content of DMPP in fertilizers by grinding day
(Observed much change)
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Figure 1-2  Time change of content of DMPP in fertilizers by grinding day
(Observed much change)
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Table 2  Changes on quantitative values of DMPP between 1st grinding and 2nd one

Mean of quantitative value . Elapsed date
of DMPP Ratio from 1st to
Sample (%) a) 2nd/1st nd
Ist grinding 2nd grinding (%) (days)
Urea 0.274 0.260 95 49
Mixed nitrogen 0.145 0.133 92 77
fertilizer
Compound 0.105 0.0981 93 77
fertilizer B
Compound 0.0532 0.0534 100 77
fertilizer C
Compound 0.0530 0.0316 60 33
fertilizer D
Compound 0.0373 0.0203 54 77
fertilizer A
Mixed fertilizer 0.0234 0.0179 76 33

a) Mass fraction

2. MHRUAEE

1) srtAEHM
Table 1 |Z7RL7= DMPP Bl R 4 FEA G R 7 2 Fo. T OMBENIE, IEEHFZEHREHS 14 5 4 O 2.
NOLEY.

2) HEFE

(1) 28% 7 E=T7K: BLET7AVLFDGHEE Frk
(2) 61 %hlfE: B 7 A/VLFEHEE K 4T
(3) VABR=AINT DL B LE7AVLTLHE Rtk
Z O, IEEHIFZEIE S 14 5 4 D 2. 2) DY,

3) XERUBRE
(1) TEIEFERE: yamato DN44
O, NEEHIFFEHR S 14 5 4 D 2. 3)DLEY.

4) DWAE
JEEHFZE RS 14 5 4 D 2. 4) DEFY.
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1) ®KMBRSHORERICET2EXOZEDHES

AR EHZ B W TRE 1 DMPP & &OBRE /2D Do T- L bz 3 R LEAEEE A, {LRE
BED L OELAREED 1%, &7 Xy FARIZE ASILTEY, 22 DN RE S TR T8 W) Il R 038 -
7. BT, AR LY HT VIO BENARICE AIIVTEY, 2320 IZ DMPP 574 &35
TobDD, ZTOEEVDNS TR 3 5L RFE, (LAIEEE B L OMEAAEEE C) IZDWT, —#Z& /Nyl
L, ENBIZHOWTAET DK 10 B ZLITHE~RILEE~REZ TV, BT RE T 5281280 DMPP
A RICHBHERED D RN D EHER L. §55R% Figure 2 IZRLTZ.

130 HIZETIXZE—E Th-o7z DMPP & A &S, EORITENL TOTZRUEILDIESLL T o 73
B 7 TRoRPBAME AN RS- DD, Figure 1-2 (ZRLTE 3 JEBIO X728 2280 X RN o7z, =
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Figure 2 The influence of shading at storage of fertilizers for content of DMPP

2) HHBBED pH DXZEOFER

BT LT 2 SURF O BITLER YRR I Z DU T, 204 pH ORI EZ1T -7 % Figure 3-1~2 [Z7R L7z,

FIEEHBIOFEHRRD pH 1L, ¥l A 3B L CIIZIEFE b L/h o7z, £i2, DMPP &H ®OBER
PRSI 3 ERIOEA, FUEHAR D pH X 5.3~6.6 O#iH TH o724, DMPP & A EOJD E G
INEDoTZ 4 EEHZ BT 3.8~4.1 £/21E 5.6~6.2 OFPHTHY, —MOFANEEL QW ZhboZe
Db, FEHAIK D pH O K/NE, DMPP & A EOJD EEA WO RN EITIERIREE 2 BT,
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Figure 3-1  Fluctuation of quantitative value of DMPP and pH in sample solution by grinding day
(Observed little change of content of DMPP)
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Figure 3-2  Fluctuation of quantitative value of DMPP and pH in sample solution by grinding day
(Observed much change of content of DMPP)
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3) EMHOEERVESLOEZEDHER

P12 DMPP & & OB 7280 3 bz 3 IEEIO Y BALEAEEL A X 8 D 12 DWW T, BLEREC
TR THEBIREL TT VBT LR TR T V=T %, R HEIRE U CRE IR CIdZe<mlfe4,
FNEFUEHLTEHY (Table 1), 2307 U E=T LIEFEOBLE X 100 %HHE THI 1:3 THHEWD i s
bolo. 3 IEEIOIBELAIEEHIT =0 LAEAFLA L TD0S, DMPP Jié U TREAEE D 2B &1L T
%. ) FEiz, VABEREL TOASLAZ AL Qe dns il ab b or.

LLEDZENE, 28 %7 E=T K, 61 %t & O AMR =710 I (0 ASEA D FERKSY) % Table 3 DOELA
HCIRA L, DMPP % 0.1 %iRIIL7Z (LLF, ZO8fEZ THTRM &), ) B A ER L2, Zhb
DIEEHZFTDH DMPP OEINEIGREREZITIZET, Bla T DM EHI L DRI ~D LB L. F7-,
H D720 PR TR O &S T DMPP 2L Z2WGREIEERS ERLL , #3422 DMPP 29N (LAF, 2
OENEE TN &), ) B TORIMENGRER BT~ 72, FHREEIOVER 7 m—% Scheme 1 (2, £ FRANEIL
ARBR D HTHRE B e OV OFREHANR D pH % Table 4 12, TN ZEIRLTZ.

BININTTIL, VARE =00 ARG BIZEDLTEIRIT 94.3 %~95.1 %llIE—HK L. £7z, AR
SN AEA EOZOTRRALE 3 RIESING) & O3 (B EINE) T, [BIIERIZENZE I 94.9 %, 94.3 %
LFE B3, FREAREE 1 KO 2 GEICRIAIN ) WA 17 KO 2 GEZBEING) Tk, BICEILZ
LTI 86.1 %, 86.7 %, 95.0 %M TN 95.1 %&72Y, HIAIMNEHD T AZ MM EDD, EULEED 8 %~9 %FEE{K
o=,

F70, EAEE 1~3 RIASNE) (22T, OFIEF S E 20 B2 ICFEHTLRE R, EOFiRAEEHC
DOWTHPIEHTEE GRER B 1) Of R~ T DMPP [BIIXEROEE 1T +2 %FEE Tho7z. — )7, @QUEEL
TR S0 QUL TR o T R 8 b A 20 AR SRR L IC 3B 2 o LTe & 24, FREIEEL 2 12
DOWTIEWIE R GRBR B 1) O HT i RACH T DMPP [BICROE BT £2 %FEE TH-703, TR
BF 12OV TIE 6 %~8 %FREE, SRR 3 12OV TiE 11 %~20 %R, oA HICERL, ThEhn
WIE R GRER B 1) D43 HT#E S LA CTRIPGEOR F 23 bz,

YL EDINNC, Toe=7, iR VAR =TV 0 AORE I Lo T, TR O MERZ BIRFIZ £72
TEREEEAYIC DMPP [BICRAME F LIZ7r— 20N b= 2805, DMPP AVEEHZ BT, FAMEIOFERE
e OV BEVR 5 C Figure 1-2 (R LI E 7R B AN & 5 Al BEME AV RIB S L7z,

728, [AUEA O RALEHZ DWW T, RIS B CTRENAIR O pH IXITE—FKL722&00, 2)D
il B L[FRE I RUBHAR O pH 1Z, DMPP ORIILRIK FIZB5-Lian &z b=,
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Table 3  Mixing ratio of prepared fertilizers

Ammoniaa) Nitric ac idb)
Sample (Convert to  (Convert to
100%) 100%)

Tricalcium

R k
phosphate cmatks

Prepared DMPP-free
Prepared
fertilizer 1 1 3 1 one separately
(Prepared fertilizer 1')

P DMPP-fi
Prepared repared ree

. 1 3 2 one separately
fertilizer 2 (Prepared fertilizer 2')

Prepared Prepared DMPP-free

. 1 3 3 one separately
fertilizer 3 (Prepared fertilizer 3')

a) Amount of 28 % ammonia water added is calculated with specific gravity as 0.90

b) Amount of 61% nitric acid added is calculated with specific gravity as 1.38
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500-mL tall beaker |

«—Tricalcium phosphate
«—61% nitric acid Mixing ratio shown in Table 3

—28% ammonia water (little by little)

| Drying | 70°C, 16

| Transfer to poly tray |

| Stretch thinly |

| Drying | 70°C,5h

| Sampling a certain amount | Remaining

| Spiking 0.1 % DMPP | Used solution

| Drying |70C, 100 | Drying | 70°C, 10h
Prepared fertilizer 1~3 Prepared fertilizer 1'~3'
(Containing DMPP) (Not containing DMPP)
| Grinding | | Grinding |

| Spiking 0.1 % DMPP | Used solution

Recovery test Recovery test
(Pre-spiking) (Post-spiking)

Scheme 1 The flow sheet of preparing fertilizers and of recovery test
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Table 4  Results of recovery test for prepared fertilizers (1~3 and 1'~3")

Splked Quantitative value Recovery Criteria of ¢ )
a ¢ d R H of sample
Sample level”  Test day” and condition of DMPP" rate” the trueness” solutionp
(%" (%)" (%) (%)
1 0.0861 86.1 6.3
2 0.0843 84.3 6.3
Prepared ) 2 (Reground item
ol . . 85~110 .
fertilizer 1 0.1 stored while shading) 0.0794 79-4 6.3
2 (Reground item
stored without shading) 0.0779 77.9 6.3
1 0.0867 86.7 6.0
2 0.0883 88.3 6.1
Prepared o 2 (Reground item
ol . . 85~110 .
fertilizer 2 0.1 stored while shading) 0.0842 84.2 6.1
2 (Reground item
stored without shading) 0.0881 88.1 6.0
1 0.0947 94.7 5.8
2 0.0938 93.8 5.8
Prepared o 2 (Reground item
o . . 85~110 .
fertilizer 3 0.1 stored while shading) 0.0744 744 >-8
2 (Reground item
stored without shading) 0.0831 83.1 58
Prepared h)
fertilizer 1' 0.1 1 0.0950 95.0 85~110 6.2
Prepared h)
fertilizer 2' 0.1 1 0.0951 95.1 85~110 6.0
Prepared h)
fertilizer 3' 0.1 1 0.0943 94.3 85~110 5.8

a) Designed value of DMPP

b) Mass fraction

c) Test day 2 is 20 days after test day 1.

d) Mean (n=3)

e) For spiked level of DMPP

f) Criteria of trueness (recovery rate) shown in Testing Methods for Fertilizers
g) Spiked before grinding

h) Spiked after grinding

4. F&H

JEELR D DMPP D22 EPEIZ DWW TRREELIZEZA, IRDFE R 257,
(1) HPLC Z W= AEEFFH D DMPP O34T HiEZ e L@ AR IZI W T, —EARERCIE, fRE R L
TWARIZ, DMPP &4 E&ENE LB Lz, ZOJRIKEL T, FEIOFEIE K OB & DA IRIB SN2 8
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B, RIEDEMIT G T TTABAFRIECHT W - 3T ZATO BN HLHEHE Z BT,

X

1) AR HPLC Z AW o> DMPP (FEER(LECINEIAS) D HTiEDBI 3, IREHFZEHRS, 14, 39-
52(2021)
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Verification of stability of 3,4-Dimethylpyrazole phosphate (DMPP) in Fertilizers
FUNAKI Norio!

'Food and Agricultural Materials Inspection Center (FAMIC), Kobe Regional Center
(Now) FAMIC, Nagoya Regional Center

In the process of development of analytical method of DMPP in fertilizers, a significant decrease in content of
DMPP in stored items (not ground) was observed in some fertilizers every time they were ground. On the other
hand, content of DMPP in ground samples of fertilizer were almost stable. These facts indicate that content of DMPP
in applicable fertilizers may decrease during storage without grinding. Therefore, I verify factors affecting stability
of content of DMPP in fertilizers. The influence of shading during storage was not observed at the result of analyzing
fertilizers containing DMPP. The influence of pH of sample solution was not observed, too. Fertilizers, observed a
significant decrease in content of DMPP, were mixed ammonia, nitric acid and phosphate ore in the process of
development. Therefore, I prepared fertilizers by mixing ammonia, nitric acid, tricalcium phosphate (which is
principal component of phosphate ore) and DMPP, and carried out recovery test by using them. Because of recovery
test, content of DMPP decreased in some prepared fertilizers over time. These facts indicate that the decrease of

content of DMPP in some fertilizers may appear by kind of materials and mixing ratio of them.

Key words DMPP, nitrate inhibitor, stability, fertilizer
(Research Report of Fertilizer, 14, 210-220, 2021)



