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Abstract

The purpose this study was to development on analysis of moisture in chemical
fertilizers. This study was composed of 3 methods. Method I; Inhouse method base on AOAC
Official Method 950.01 (Oven drying). Method II; Vacuum-Desiccation Methods 965.08 A. Method |
(Vacuum desiccator). And method Ill; Vacuum-Desiccation Methods 965.08 B. Method Il (Vacuum
oven). Method | had most precision. Analysis filler and bulk blending fertilizer was low analysis
fertilizer, medium analysis fertilizer and concentrated fertilizer. Three method was moisture of
filler t Stat > t Critical. Method had also statistically significant effect on moisture (p <0.05). Bulk
blending fertilizer was low analysis fertilizer had moisture more than medium analysis fertilizer
and concentrated fertilizer. Because low analysis fertilizer had filler quantity is greater than
medium analysis fertilizer and concentrated fertilizer. So filler content is important to bulk
blending fertilizer manufacturers. Chemical fertilizer has contained of water such as copper sulfate
(CuSQy.5H,0), ferrus sulfate (FeSOg4.H,O), magnesium sulfate (MgSO,.H,0), MgSO,.6H,0, MgSO,. 7H,0),
zinc sulfate (ZnSO4.H,0), borax (Na,B,07-5H,0, calcium nitrate (5Ca(NO3),NH,NOs. 10H,0), magnesium
nitrate (Mg(NOs),-6H,0), calcium hydroxide (Ca(OH),). Test 3 methods found characteristics of the
sample changed. Such as color and some soluble.

Limit of Detection (LOD) and Limit of Quantitation (LOQ). Method | 1 LOD had 0.037%, LOQ
had 0.072%, Method Il LOD had 0.004%, LOQ had 0.046% and Method Il LOD had 0.062%, LOQ had
0.13%. Precision was sample fertilizer had low, medium and high moisture. Found method | had
precision more than method Il and method Ill. Three methods had improper for chemical
fertilizers had contained of water.

This study found that bulk blending fertilizer, compaction granulation fertilizer, scales
fertilizer, single fertilizer and compound fertilizer. Three methods had moisture less than 3%.

Follow up Fertilizer act B.E.2518 amended by fertilizer act (No.2) B.E.2550.
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SN INEIUNADINTT AIAIUTUYIAINYUVDIRIDEY 9 AI0E19 natladl 1 lAadeadIudy
{ a A a a A A a & ' a o o
inndunaiad 3 wazmallaf 2 waginadai 3 danadeauduuinnitmaiad 2 31nteya

ALTUTIN 3 Tl gasilianuTuninnIngnsnans uargasad ia 3 wada Wewnanegns
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AUTINaEIAIFNIINNINgATNaN karansiudy Auluansduiudedianuddylunisndndewniliae

HANLUUAGNLA
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aNaa

83 Wnswhies sl nssneuvedianaii 11y 10 Fees fheeaz 2 5 3 watla
dutsznautesiedslaaififidnsneuresiuanati 1wy AstesFaima(CusO, 5H,0)
Wosadainn (FeSO.H,0) wunii@audainm (MgSO,.H,0, MgSO,.6H,0, MgSO,.7H,0) FeAgaLns
(ZnSO.H,0) Uausng (Na,B,05-5H,0) nsauesn (Boric acid) waatdeuluimsn (5Ca(NO;),.NH;NO;. 10H,0)

(% '

loviageutia 3 watla nuin fegdrloduanm wu Awdsulunndify Juazansuisdu (1wil 1-2)
LLazlé’ﬁwﬁaadNﬂa@uﬁawaaﬁmluimwu Toun warat@anlumsn (5Ca(NOs),.NH;NO5. 10H,0)
gns 15-0-0 wunionlunsm (Mg(NO,),6H,0) gns 11-0-0 uazgns 10-0-0 Fegedivinnisnaassdl
Snwaiz 3 wou Tiud Winden ulunanurdla wazuiuuisdengunaunsden Wonaaeuts 3 meda
WUt dnwaizvesiegiaudsuanin mndindunidsuiiudindunu dudnuusuiunauunsla way

1 = I = 1 + 1 N v gj a L3 dy gj a
N UUNAYIIYUNTUNIEFUI WU ‘IJ'EJU'NE‘I'JUQSaSa’]EJ (DINN 3-4) AIUUNITIATIZAAIUTUNN 3 LNAUA

o +

Feldwangay Wewnandengulunsngaanuuladie wazillegumgifiuunnuleazaaaiuduid

q U 9

¥
a IS Y v s

ulAd18aU (Hygroscopic point #11) Jewaadeuluinsy JA19a3ngavedAuTuduimsveseIniei

q

gaumndl 30 asrwalea Wiy 46.7 wazdeuauludenlumm TA19aingnueiautuduivsves

9 Y

gInNANgmMgi 30 asraled Wiy 59.4 AetuaNUTUETnSIngailnadonuduvesleni Fa9n

|
A+

Yoz Ineniluimunlingamgil 30 esmiwadoa windeladian

3

INYPVDIANNTUFUNNTVRIDIN A

AMUFUANTUFUTNSINgRA1ETUNIeNI1JeNTlAuTuduimsIingags (UNIDO and IFDC, 1979;

9

Clayton, 1984; 83gn5 hazAle, 2556; Fertilizers Europe, 2014)

Original, Method I, Method Il, Method llI Original, Method |, Method Il, Method llI
A 1 fregedafiguaninia 3 inaila ai 2 fegedeliguaniniia 3 naila

A 3 fegnlaifguaninveanaiiag 1



Method II

Method Ill

= v L = a A a A
NN 4 G]’JE)EJ’N“LJFJLﬂaEJUﬁﬂ’WW?J@\‘iL‘Vlﬂuﬂ‘Vl 2 LLagvauan 3

8.4 M09 UANULY IRveRTIATILIANUTUNG 3 ATiA
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Wi1081908NTAUTUAT gns 0-0-50 dnvaznIaziBendvnd Usuumgaiauisainla

LAZUSUNUANEATIENUTONAAD ULALTIEIUNE ASaASlumITIeN 7

o a ° Ql' o vy a ° N a ¢ v
A199N 7 U'iiJ']mm']q@Wlﬁ'aniﬂ']@lm LLaz‘UimmmEjmwa’lmW’imLﬂﬁzWLﬁz’i’]ﬁﬂWNﬁl@

€

AUTY (%)

i — — —
wmauAn 1 mAaUAN 2 mAaUAN 3
1 0.027 -0.020 0.043
2 0.025 -0.020 0.015
3 0.020 -0.014 0.025
4 0.028 -0.014 0.024
5 0.027 -0.005 0.035
6 0.016 -0.014 0.039
7 0.021 -0.020 0.040
8 0.020 -0.004 0.029
9 0.025 -0.014 0.010
10 0.016 -0.015 0.030
Mean 0.022 -0.014 0.029
SD 0.005 0.006 0.011
LOD 0.037 0.004 0.062
LOQ 0.072 0.046 0.139
gnsAnm LOD = 35y

LOQ = 10S,
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Usinuagafianunsodald uazuTiuiigafiaiunsniinssiuazssaunald maiad 1
LOD = 0.037%, LOQ = 0.072% weflAfl 2 LOD = 0.004%, LOQ = 0.046% wazAllAfl 3 LOD = 0.062%,
LOQ = 0.139%

8.5 NIMANULNES (Precision) fegeleniinnudusgluseaun nane wazgs ¥eenia 3 melle

U o ¥

lngdegrelenianuduegluseauiligns 0-0-60 anuduagluseiunas 1dans 28-10-5

wazANTueglusEAUEs 12-3-3 31nuuthfegenlianutuegluseAuai Na1e a1 31uu 20 91 Liten

A lBUNIRIEINENNUS (Relative Standard Deviation; RSD) Aauandlun131491 8-10

M19197 8 Fegraniautueglusyium gns 0-0-60

ANTU (%)

gl — — —
MAUAN 1 WAUAN 2 MAUAN 3
1 0.030 0.000 0.024
2 0.030 0.004 0.015
3 0.028 0.015 0.009
4 0.034 0.024 0.025
5 0.026 0.019 0.020
6 0.031 0.015 0.025
7 0.036 0.014 0.010
8 0.024 0.019 0.005
9 0.026 0.029 0.005
10 0.026 0.009 0.024
11 0.035 0.009 0.005
12 0.032 0.000 0.005
13 0.039 0.020 0.013
14 0.041 0.005 0.017
15 0.036 0.014 0.020
16 0.033 0.009 0.009
17 0.035 0.025 0.005
18 0.042 0.014 0.009
19 0.033 0.019 0.010
20 0.041 0.017 0.015
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Mean 0.033 0.014 0.013
SD 0.005 0.008 0.007
RSD 15.15 57.14 53.85

] ISP

% [ 4 =

welladl 1 dardrudeauunnsgiuduius deeian wansidianuiigannninmaidan 3 uag

q

a A a A = =i ] a A
WAUAN 2 LWASNAUAT 3 UAULNEIUINATUNAUAN 2



M19199 9 Megranianutueglusyiunans gns 28-10-5
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ANTY (%)

il __ — _
mauAn 1 WAaUAN 2 WmAaUAN 3
1 2.083 1.034 0.916
2 1.969 1.150 0.760
3 1.882 1.105 0.908
q 1.922 1.119 0.808
5 1.829 1.042 0.749
6 1.985 1.061 0.818
7 1.969 0.994 0.844
8 1.960 0.990 0.890
9 1.905 0.962 0.881
10 2.135 1.139 0.760
11 1.979 1.064 0.881
12 1.933 1.021 0.847
13 2.023 1.041 0.841
14 2.094 1.104 0.780
15 2.098 1.078 0.710
16 1.979 1.010 0.727
17 2.119 1.083 0.769
18 1.934 0.931 0.736
19 1.972 1.061 0.833
20 1.888 0.978 0.921
Mean 1.983 1.048 0.819
SD 0.08 0.06 0.07
RSD 4.29 5.72 8.18

I a0 LY

wadladl 1 dardrudowvuninsgiuduiusdesngn wanaitlanumeainnitmaidad 2 way

a A a A = = ] a A
NAUAN 3 LaENAUAT 2 UAINULNYIUINNINNAUAN 3



M19199 10 Fegeiliautueglusenuat gns 12-3-3
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e

AU (%)

F — — —
wadafl 1 wadafl 2 wadafl 3
1 8.229 6.866 5.671
2 8.246 6.734 5.130
3 8.360 6.903 5.118
4 7.938 7.042 5.565
5 7.993 6.500 5.097
6 8.310 6.863 5.457
7 7.872 6.592 5.382
8 1.722 6.678 5.631
9 8.199 6.811 5.581
10 7.894 6.365 5.678
11 8.011 6.606 5.402
12 8.121 6.262 5.924
13 8.050 6.634 5.253
14 7.745 6.811 5.146
15 8.037 7.064 6.046
16 8.076 6.553 5.870
17 7.730 6.513 5.355
18 8.130 6.410 5.980
19 8.109 6.724 5.404
20 8.092 6.933 5571
Mean 8.043 6.693 5.513
SD 0.18 0.22 0.29
RSD 2.30 3.32 5.30
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a1 ]

watiafl 1 IArdudotuunnsguduiustesign wansidanuiiesnnniimailad 2 uag

WATAN 3 WAaLALAT 2 TAMUNLILINAINALAN 3
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9. ajUnan1MAaaLasdaLEUaLUL
mﬂmiﬁwuﬁ‘éiLﬂiwzﬁﬂawm%uiuﬂaLﬂﬁsﬁﬁmmq Lo Jeortenauwuupgniean Jeoltanauuy
i Jodamanuuuindn Joidafauazideuszneu lngwiA1 LOD, LOQ uag Precision Y0473 3
wAle
1) P3mAn Accuracy TaeiUssuiisusa 3 wada léud wadadl 1 Inhouse method faudas
911 AOAC Official Method 950.01 (Oven drying) wadafl 2 wadla Vacuum-Desiccation Methods
A.Method | (Vacuum desiccator) wafiafl 3 wada Vacuum-Desiccation Methods A.Method |l
(Vacuum oven)
Paired t-test vaaimAdianadaumNduvesoiad
1.1) JolBananiuungniaan LLazﬂsJL%qwﬁmwuﬁuLﬁm wailadl 1 Wisuifsuiumaied 2
waziadladl 3 A1 t Stat > t Critical WwdigfuudlewSsudisumadiadl 2 fumaiail 3 wanaiadi 3
waia T uduedsunnmsiuegeitedduiissiuanudediu 95 wWesiug
1.2) Jerdsnauuuuindn weadadl 1 wWisuifleufumaiadl 2 f t Stat < t Critical kanddy
i1 2 wedlalifauuansisiy wedad 1 Wisuieusumeiail 3 wavmailadl 2 Wisudisuiumaia

7 3 @1 t Stat > t Critical WAAUNALAN 1 AUMATLAN 3 tazmAdaf 2 Aumadad 3 Tra1AuTuLRay

' '
o w = o )

wANAAURE LA A NTE AU aIL 95 Wasidus

<

1.3) Yeiganegiuazidausenau WelUSeuiiiguiuna 3 mailla e t Stat < t Critical kangin
14 3 wedialifianuuanaiei

AFuvesag s veslalmauuuungniadl Joidwausuudude JoiBwauwuuinan

A a1

warduiganeinasi@ausenay e 3 wella Taranudulvlufianiafeddu Aeddranuduliiiy 3

& @ & Y] wAa +
LWILTUA AUNINTTIUNTEINYUY AU

o

2) Bn1gviansaadiy (Filler) wazwssudiogdaiaiivuungniadl NHUSuNns190IM155UTeN
gAI9 NANY Uaslduty gasay 3 Megnd

2.1) iy WaSeuisurianailad 1 walla?l 2 uasinailafl 3 1eA1 t Stat> t Critical 91

' '
= % =)

WATlA LEAIINAIAUTURALTDINANITIATIZNY 3 Walla uanaiueg19ltydAYNTsAUANLTOITY

[ ' 1%
I IS <) a ) a0 )

95 Wesiud laewnadiaf 1 daA1Auswadedninnalai 2 uag 3 dwmaidai 3 TRty
N ] a A
wisgininnafiag 2
2.2) Meg N JunilBwaNLUUARNART NHUSUIUEINDIMITTUTOS gATAT LaZgATNaa WU
dawSeudieuianaiiei 1 wetiall 2 uazwallafl 3 16e1 t Stat> t Critical ynnAlla wanaI1AIAILYY
WRABYBINANITIATIEVNA 3 walle windiuegalideddgiseduanudedu 95 Wesdud diugns
WudullawSeumeuianaiiaf 1 malle?l 2 wazmalladl 3 ans 15-15-15 waggns 16-16-8 A1 t Stat>

t Critical YNNATA LAAIIIAIANNTURALVBINANITIATIENNG 3 Walla wand1siueg1aided1Ay N

FEAUAINTRNU 95 Wesiud diuans 13-13-21 WanSeuileuwatiad 1 Aumelle?l 2 wazwatiafl 3
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v A

WU A7 t Stat> t Critical VBIAIAMUTURALUBINANITIATIZING 3 Wiadla uand1siueg19ldd Ay
sEAUAILTRTY 95 Wesldud dumaiai 2 WSsuisuiumailafl 3 wuiian t Stat< t Critical LaA937

ANANUTULRASVDUNATAN 2 hazwmanian 3 luwananeiu

v g

3) Ansgishesnalaiadfiilnanatndudiutssney S1uau 10 feghs v 3 Al
druszneutesinedwilaindiiddndsznevvedinanati 1wy rotiesdame (CUSO.5H,0)
weSadamen (FeSO,H,0) tunili@easams (MgSO4.H,0, MgSO,.6H,0, MgSO,.7TH,0) &sagainn (ZnSOsH,0)
valsng (Na,B,07-5H,0) nsauasn (Boric acid) waai@ealluimsn (5CaiNOs),.NH,NO5.10H,0) Lﬁammaauﬁgﬂ 3
wiaila wuth egreladsuanin wu fdsuluandifu Jeuisdiuazans deduis 3 medadslid
AruvanzandwiuFesateiidlnanavesinuduszney
4) Paired t-test voumaliannasuamturesioiadiifinnudiush nans uazge Alifldmuusenou
984 Volatile Substance 1dn gns 0-0-60 ans 28-10-5 uag gns 12-3-3
- fhogtlefidianatius gns 0060 walladl 1 WBsuileuiumelindl 2 uasiveliedl 3 61 t Stat >
t Gritical dhuimedladl 2 Wisuifisufuimadadl 3 @1 t Stat < t Critical wansitmaiad 2 uay 3 LAy
waneay
- fhegnatlefiianudunas gas 28-10-5 diewFeuifisuiuiis 3 mafia f1 t Stat > t Critical

44 N

& P2 1 [y ' Nov o o A [y A o § (3
LLEANITNN 3 Iﬁﬂqﬂ?’msﬁumaEJLLGmG]NﬂUEJEJ'NﬂJ‘UEJﬂ’]ﬂiU;V]i%WUﬂ']'WlILGU@lI‘L! 95 LWastun

+

- fegeniiniutugs gas 12-3-3 WealUTsulfiuiuie 3 matla A1 t Stat > t Critical

9 Y
[ [l

wanene 3 Weauduedswansneiuetaiedfafisssuanuderty 95 Wesidus
5) Vsnawshaniianinsaiald wazinamaaiiannsainngiwasionunald
weflafl 1 LOD = 0.037%  LOQ = 0.072%
wellafl 2 LOD = 0.004%  LOQ = 0.046%
wellafl 3 LOD = 0.062%  LOQ = 0.139%

'
a

6) NMIMAUTEN F798 190 NTANUTUAT NANS uALEd Ved 3 walla wudl walledl 1 A

a v o v d' v & a o a A i a A a o
L‘UENL“tJummgmﬁiJWUﬁuaquw PRUUNAUAN 1 UATAIIULNYIUINAIUNAUAN 2 LLaginaUan 3

VDLAUDLUL

a [

wAdAN 3 1 umAaNaUf1887197 50 DIA AR YA AUAWUTIENNIA 21 17 Tian 2 Talue +10

a % v v <, ¢ ° v a Y o =
Wl adedldluagyanadugunsalusenay nsvinusesalatunaenn1svineu Jelugyainiakuy

9 9 U 3

o & v

1531 (Rotary vane) Tnansvinanuvastusiadazlalunu (Vane) nuunmialusau sseudsandudag
ry 3

£

Tdunfiunaeduieanusudsndvadunuiudiseu dmndaududgUulavse asyiidduidey

| & ! v Y a A v g o & Y a a
ﬂmﬂqwaﬂqﬂijﬂlﬁﬁ LLa%aﬂNaI‘Viﬂ']Eﬂu‘ﬂlJLﬂ@ﬂ'ﬁLa@@Jaﬂ']W LLa%@']EJﬂ']{L‘YN']uaan UTUnNINNsIUREY
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Wndlundedu wasiUdsuezlndeg ussase ilidanisingssnwuinnitmailadl 1 uaswedafl 2 wag
\Wesnwadans 3 Wmgauiunsiessianuruluiegndaniindluanadnudiudsenau duy

Vel UAN s Isiwseiiiegedownilagi5aus 1w 35 Karl- Fisher

10. msiuanudgluldusslevd
Vel URnTstaisinsgvinadenitlvinaiinseignaes Yndete lonaunuisinseiuinsgu
WesannaliiinAnuasain s waslanuminzaufivlvlddessinageuanuiuludaluanu

UsgdnTuld wazgunldusnsiulalunammaaey Heanteliuds doasdoineiiunaiineila
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