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53910198: MAJOR: ENVIRONMENTAL SCIENCE; M.Sc. (ENVIRONMENTAL
SCIENCE)
KEYWORDS: SOIL/ PHYSICAL PROPERTIES/ CHEMICAL PROPERTIES/ RICE
OPAS WONGTANGPRASERT: THE STUDY OF PHYSICAL AND CHEMICAL
PROPERTIES OF SOIL :THE CASE OF RICE ARE IN CHACHOENGSAO AND
CHONBURI PROVINCES. ADVISORY COMMITTEE: ATTAPOL CHOEYSUPPAKET,

Ph.D., TANATTHA RATTANA, Ph.D.115 P. 2015.

In this study, the purpose is to compare the physical and chemical properties of the soil
which is collected from Chachoengsao and Chonburi provinces. In addition, the soil fertility and
the method of improvement have been studied. The results showed that the soil in Chachoengsao
province is sandy loam while the soil in Chonburi province is clay loam. The soil properties
correspond with the results of bulk density, particle density, porosity and moisture. The soil in
Chachoengsao province have shown sand more than 80 %. This result leads to bulk density
higher than in Chonburi province but particle density, porosity and moisture lower than in
Chonburi province. Moreover, the results of the research study showed that the soil in Chonburi
province has higher soil fertility than in Chachoengsao province and is contaminated by heavy

metal to a lower extent than standard.
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Clark et al. (1998) ladnuauiianmsnasumlasmaniivesdu Tasinmsnaasuiy
v
(=%} o d
Block 194111 4 Block ttaziimsgnitavyuiion (uziems,aeniides 911 Twa nazdanayiu
= a £ dda o o Y a ad .
srozia 41 TuuTnanundiimsdams 4 dnvae 1dun MsuVVABATOUNSS, LDV Low — input ,
. . A A v Y a3 = =< 1
(4UY conventional 401 conventional °mJQﬂuzmamﬁﬂmnmmﬂuixElznm 2 ‘ﬂmﬂﬂﬁﬁﬂ‘]an‘Uﬂ
A [l = a  J . a = J a S A
Wonauly 47 uasnuasdunss uazuny Low — input Auaziimsuesudunssrleawan
azaeld TnunaBouiuann)aen1dlulsuungs
A 1 4 a
Prakongkep et al. (2008) ladntautianius tagenllsznouvessinvesaumlu
Uszme lnea wouniiilSunaves Crogganii si, Al Fe, K, Ca, Mg, Na, Mn, Ti, S, V, P, Li, Ni, Cu,
Ga, Co, Ag, Be ttaz U iilorfleuniununasgiu uaziinissaunau 2 nqu Taenguusnilsznoudie
sand, Si lag Cr ﬁ"J‘Llﬂfj:iJﬁﬁﬂﬂ Uszneudie silt, clay, CEC, pH, Al Fe, K, Ca, Mg, Na, Mn, Ti, S, V,
Y
P, Zn, Rb, Li, Ni, Sr, Cu, Ga, Co, As, Be, U, Ag a2 Cd uonnnidanunauulumanarsnuuse

< 4 A 1 1 a 4 @ = =
Lllﬂ]’l‘ﬂﬁiﬂﬂ‘ﬂq@ ﬁ?ul!iLﬂIf’]allu@]W?J‘JJ”Iﬂiuﬂ”lﬂ@]%’Juﬂﬂﬂ!ﬂﬂﬂlﬁu@
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Yoothong et al. (1997) ladnsusaumtienlulsemea lne Tasmsuiansaumiisring

wneenilu 8 ngu 1dun ngualed lud, nquaTed ludnudalad, nquaTed ludrumiin Ing,

J a J < J a 4 J a J a J < J 1 < d v
ngunled lud ailinlng uazdalad, ngunled lud oalad uazainlna, nguadinlnany
wlodlud, ngquandinlnd inTed ludnuda lad uaznquuesnTeod ludnunyled wuiusiaTod Tugd

Y 1
S 1 A A

1a d a @ Y o a A a 1 < J
uawﬂwuwﬁluﬂizmﬁ"lm, uﬁ’aa”lamﬂﬂmmﬂqgmmm@mﬂu‘ﬁu”lum uazmmm”lmwumﬂu

a9

Y
Mananysnahnuuh



UNN 3
ISAHUMTIVY
YUADUNITIVEY

o o Ay [ c?/‘ [} 09)1
FMTUNTZUIUMINeENTouUNTUY ‘llu@l@uﬁl‘ﬂ'iﬂu 9 ulﬁj 3vUnoU ﬁf]
S o [l
1. MTNUAIDYNNIATUIY
= % 1 a A a 4
2. MK TIUAIDINAUNDNITAUATIEH
an a d v 1 a Y a va £ Y o a 4 va a
3. ”J‘ﬁﬂﬁi]l,ﬂ§1$Wﬁﬁﬂﬂ1ﬂﬂu1uﬁﬂﬂﬂgﬂﬁﬂ1i G]N"lﬂ‘ﬂ"Iﬂ"li’JLﬂi”l%WﬁiJU@l‘UﬂQﬂu
k) 1 o dy
Tuaruaig q ail
vAa a U o a ]
3.1 FUUANWINYNTNUOIAY ]'I,??]}!,Lﬂ i’]\iﬂﬂigﬂ@ll@léﬂ1ﬂ"|]@\1ﬂu ANUHUILUU
Y
AUITIY ANVHUUUUDUNINAU AITUWTUITINUDIAY mmfﬁuqluﬂu LAz aNIANINLG
A a 1 I I 1 o
3.2 guiianunivesau llélllﬂ anudunsatuaig ﬁmwmsm"lﬂﬂwm
a a A v A J
drvazaedn ounseing anuylumauan)dsuilszguin s1geenlsznon nagsie

o m1svan (lulasmu Veawesa uaz TnunaEen) aan1wi 13
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MNUAIDYNNAU

¥

a Y Y
ANAU 1ML

\ 4
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a 4 tigl’
- WATITHANUTULAE

ANUHUIUUANTIY

a Y =S 9 1
uaau azeaale1nIa

¥

FOUAUAIUALLATITOUIUIA 2 mm

J a
cﬂﬂﬂi%ﬂ@ﬂ@ﬂﬂ1ﬂﬂu

- ANUARUIUUDYNMIAAY

~

[

- UNTINY

- pH
-anulumsnanuldeudszauan

- swomanan(lulasnu oawesa

=\
waz Tnunaiden)

a Y = 9 1
uaau Iazoeanle 13

. 4

FOUAUNIUALLUNTITOUIUIN

65 um

o J

v Y
NN 13 LHUNWLAAIVUABUNITIVY

\ 4

4 )

- g@uAIFaLs (XRD)

%
- ‘ﬁ“ﬂ@\iﬂﬂi%ﬂ@ﬂua%

Tavigviin (XRF)

\- J




CRRILEY

1. myazaouaanay 5 1osIFud (calgon 5%)

2. lalasnunlesoen lad 36 nlefidud (1,50, 36%)

3 msazmammﬁmﬁm 4.0 (pH 4.0 standard buffer solution)

4. ﬁ”liaszlmﬁiﬁ”luﬁl@‘b’ 7.0 (pH 7.0 standard buffer solution)

5. sazaeTuaaGeunaslsa 0.01 Tva1s (KC10.01 M)

6. asazareanaiguluaaFonlalasuas 1.0 osuoadA (standard K,Cr,0,
solution, 1.0 N)

7. n3adasadudu (conc. sulfulic acid)

8. SAONTOUAIAADT (redox indicater)

9. esazaelesauen Tuieudana 0.5 HoTH0aaA (ferous ammonium sulfate
(FAS) solution, 0.5 N)

10. nsanoa TWSadudy 85 Lﬂ@ﬁéfmg{ (conc. phosphoric acid (H,PO, ) 85%)

1. maladouyeo 154 (sodium fluoride (NaF))

12. dusalgnTenansnan (catalyst mixture)

13. msazanelydenlaasonlya 40 1o iHUA (sodium hydroxide (NaOH)
40%)

14. 3aza18nIAUe3n 2 1WesIFuA (boric acid-indicator solution 2%)

15, vheaa Brayll (0.03 N NH,F, 0.1 N HCI)

16. @15aza1gdna (extracting solution)

17. 91592218 develop a (developing solution)

18. ﬁ”liaszlﬂiﬂ!,mﬁﬂﬂie"ﬁﬂ (ascorbic acid solution)

19. eyazasIiuYL (stock solution)

20. MsazmenIaIgIuvleanesa 50 Nadniunen laniu (Standard solution, 50
mg/kg P)

21. ansazatsuey IutsuosFnIaiitos 7.0 (ammonium acetate (NH,0AC) 1M
pH 7.0)

22. @savavanasg I InunaFeududu 1,000 Jadniuaeans (stock standard

solution, 1,000 mgL_1 K)
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d A' = a o
Q‘l.lﬂ'iﬂ! HAZINIDINBNIIIVY
A Y Aa a’dy . . .
1. TN IINIIMTATWUIY (glassware scientific equipment)
a 4
2. lalasiines (hydrometer)
4
3. Tagannudu uazdounnuieu (desiccator and oven)
A s da o . .
4. 19500nH5IANUNINYY (X-Ray Diffraction, XRD)
A @ I J
5. Lﬂiﬂ\‘]?ﬂﬂ]ﬁJﬁJUﬂiﬂﬂTQ (pH meter)
6. 105039311 Tl (electrical conductivity)
7. 1n5033AQUNYI (thermometer)
8. 1n509%8 IWfhuuvazi®en (analytical balance )
A s %
9. Lﬂiml@ﬂmiﬂwgﬂﬂﬁﬁwucﬁ (X-ray Fluorescence, XRF)
d' A A 4 qu’ . .
10. Sléﬂl,ﬂiﬂﬂll9')&?’1513??11!1@5@1!7]\1%11@ (Kjeldahl units)
11. 1A5093AANNITNVDALLAY (UV/VIS spectrophotometer)

12. 1n5eriamslauas Tae)ad ¥l (flame spectrophotometer)

AadA o a a v
IHAUHUNIIIVE
1 ManuRIeeIAY
< % 1 a dy ~ 9 A o a 4 wAa
1.1 Lﬂ’UGI’JE]EJNﬂu‘ﬂ1ﬂWH‘V]LW1$ﬂQﬂ‘1ﬂ? WBUINUAIIENTUUANINNIYNIN
=\ Y A dy d' a =Y =y
agLay T%"lmaaﬂwuﬂu 0. L!‘IJENEITJ 9. NSPAUNTT UAS ©. WHAUAY V. ¥A1I
o A <} Y 1 09/’ dy ~
1.2 mmim@ﬂm‘um@mmﬂmaz 5 ‘ﬂ‘ﬂﬁlu‘ﬂ\‘lﬁ’ﬁiwu‘ﬂ
o v a 1 { o 3 o I ] a 3
1.3 mammu“lmmazﬁmmuﬁmwumzmm’JamqammuwuuTﬂamsﬂ;ﬂ
| G 9y 1w 9 =2 o A Y
wqmﬂugﬂma VUIAANUNITNUNINUYIHIIDU aﬂﬂizmm 15 cm mﬂuiquuaaﬂiwwm
= D, D, £ Ao 9 o A '
Lmﬂawﬁ]amnmma‘uwqumu%muwumuwummsﬂumqmﬂmaquuﬂizmm 2 cm
a = [ = qg.: I v A I 1 tg‘ 1
YAAUIUDITSAVNITNEAN 15 cm mﬂuuhmmﬂuumamamﬂu 3a3UMI2 dIU
9 9 A Y
ATUUN maa”hgmmqnamhzmm 3cm
3 o ] a 3 1 1< 1 a z A o [ Y o a
1.4 !ﬂU@I’JBEJNﬂu“lﬂ!ﬂ”lﬂTﬂﬂlﬂﬂﬁ®ﬂ1ﬂﬂu%u‘ﬂu‘ﬂﬂiﬂ'§$ﬂﬂllaﬁ] uazmﬂu“lu
Y 3 I v 9 1 o 9 = =1
quﬂﬂﬂllﬂ‘ﬁ‘ﬁmﬂ inﬂum;wqmﬂugﬂma “’IJL!”Iﬂf"ITJ”Illﬂ'JNm”IﬂiJW‘l!”ﬁ]@‘]_laﬂaﬂllﬂﬂﬂ
15 cm

4
1.5 Mniuutiadedeau luuaazd s ndumisag 1 kg swauin

Y o A 9 @ dy A o o 9 v W
AYNU LW@Gle‘iJummelmqul@"lﬂ MNTINHUA label AIVTUANHU



2 MIABNAIDEN
0o A w v e Y v =& . <
2.1 HIAUAIBINNINUANIAINLURIAIENTANAN (air dry) 1Duan
72 %2 114
o w [l a d' Y 9 (Y] Y d‘ )
2.2 1Mf9g1AUNUTILAINAAVUIAAIBALLATIVUIA 2 mm (W1l 1)
a 4 o 1 a a @ [
ANTIEHOIRTENOUATUIIIA, ANNHUILHUDYNIAAY, BUNIBIAY, A1 pH, ATNYNT
wanlasuilszauan taz 5190 IMITHaN
2.3 1MF9g I NMIUMIAAVIA HazlvUIAioen1 2 mm VIMTUAAIY
Tn3q
o w [ d’ [ 9 1 (Y] 9 = 9 1
2.4 111879819 NHIUNTUAAI8 1N VIAATUIAAITALLNTIDULVUIATIDINI
d‘ o a 4 A 9 4
65pm et 1 insgdautianieInseade nagsinesnlsznoy
3 MSIAIZHANTANINNN
J d
3.1 mywesnilszneveymaaulaaldlalasiines
3.1.1 F4A0619AUUHINTOUMUALLATIVUIA 2 mm 31U 50 g

Y ' v 4
IANE15aZA18 calgon 50 ml taztinduilszunss 300 ml auldng Nelinenu

S a A

3.1.2 wavarunan Tagldasosnan Tnilszua 1-2 wd Wwelduiaaun

A

Y] I [ g’ o a
Jutuwiludeunenssnaniu maslunszuenanaznou THhnduiad1aryaunnie
Y

pavadldvua @uhlnla 1L

3.1.3 ldasazans calgon 5 % aslunszuenae 1341 9 8nnszuen e
1 % 9 A a 1 a o 1 ~ 19 Yo
Anlsuudmaiiiosnnguugil uazu lalaslnes lusznined hildia

3.1.4 1dynontlathnnszuen wardunan i Tasaduaue udineag

IANUN

]
IS

v a 4 1 1A a ~ o =R v
3.1.5 waaullaimmmmmllﬂ DIUAINIAT 40 IUINLTN IAUUNHANDIU
Y o Ay I A sy &
18 nazSagungiiaremos luimes 1913 2 42 Tug

v 9 a J o a = 9 U U v K
3.1.6 ’Jﬂﬂ’JEJ]l?ITﬂillmﬂi AUNAT 40 IUIN LAIDIUAT) VUNNND LAY

o J 2 o 3’ 9 a ~
3.1.7 ﬂ]u?ﬂllﬂ@5L%u@1ﬂ8u1wuﬂm@\1ﬂ§18 ‘V]j]ﬂlﬁaj\i AagAUINUY

Taeldaumsi (3.1)-(3.4)
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R+ C, x 100)
% silt + clay = (3.1)
50

A 1

A v [l { a
) R, A9 A1 Hydrometer Y09A2108199 40 3119130

A ~ <3| Y [l A a ~
C, no Msagun c° 1Wu F° ¥03a108191 40 IUNLI

(R+C, x 100)
% clay = (3.2)
50

A ] @ ll { o
(4® R A9 A1 Hydrometer ¥03/298197 2 4219
A A < @ VoA o
C1 3R] ﬂ”lilﬂﬂfliﬁ]”lﬂ Ce L']J‘L! F° 499401719819 N 2 GH’JI?N

% silt = (% silt + clay) - % clay (3.3)

% sand = 100 - (% silt + clay) (3.4)

A 1 s 2 -4 s 3 da ~ Y o

HDNIIUMN Lﬂ@il“ﬂu@lﬂi’lﬂ lﬂﬂil%u@l“ﬂﬁWﬂll“ﬂ\i meﬂaimu@mumum LA U
o dy =\ o = o v A dy a 4 [ dy a
@I'Jla‘lluulﬂLﬂﬂﬂﬂﬂ@151ﬂﬁ1ulﬁﬁElllﬁ'l“ﬁﬁ'U‘W%'lﬁﬂﬂﬂi%Lﬂ‘l"lll!fJQUﬂﬂgﬂi1U31&ﬂulu@ﬂu

=) (-7 d’
¥iala a9 Ing 14
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<—— Sand (%)

{ o J a
ﬂTWﬁ 14 ﬁ']ﬁ1\‘]%1lluﬂf]\‘]ﬂﬂ5$ﬂf]ﬂf]lgﬂ'lﬂﬂuﬁ']llll']ﬁiﬁ'lu USDA (ENEJVIT? T'ﬂﬁﬂﬁfﬂ

agaAme, 2541)
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AN 6 MIIMUNTLANFUAVDIAU

= & a
Textural class FHAVDIUUOAY
a =~
clay AU te?
loam AUITIU
sand AUN Y
silt aunseutle
silt loam augudunsendls
. a 1 =1
silty clay loam Ausmentunieutls
. A ~
silty clay Aumitenunseudls
sandy clay loam ausumtentdunse
sandy loam ausulunie
sandy clay Aumteunsiy
loamy sand AuNI1wduaUIIY
clay loam ausuduaumilen

d
3.2 INFTHANNHINUUUAUTIN

0o A

3.2.1 1hauanlalunszuenlane hanihauldiauenuveunszusn

a

1 1 F4 2 v
Tanzudnillevfigaungil 105 o dunat 24 ¥ Tus ndsnminine 13 1%Eun

U
Y ]

aamgies uazih ludnimin (wy) TaeldinTesdFanaiion

3.2.2 thaulunszuenTanzeonlivue dnszuenldazein ouliuds
%ﬂﬂ'ﬁgﬂué’au wazeh T (W,)

323 himsTaduriuguinais uazanugevesnszuen el vemier 1o
Aanlsnasnssuenlang (V)

3.2.4 MUIUHIANUAUWUUAUTIN INFUMSTN (3.5)

W
0= —— (3.5)
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d
3.3 INTITHANNHUWMUUVD B YN INAY
v Y [ Y
3.3.1 Fanninuea Volumetric flask s nazazoraudniufiniimin
13 (w,) TaelfinTosansilon 2 dumis
a c’o‘ = 1 9 9 g’ a
3.3.2 1@uhnseads laeimasenuds (Taemsduingessuim 1,600 ml
s { :/' ) a 1
Tudinnesvuna 2,000 ml NAIUU hot plate ANUIU 5 $2 11 gungdl 50 Ceaunivlpse A
1 < { a . a <3
viua uazaos1MiBuasngurgivie) aslu volumetric flask 911851103 50 ml ¥l
v Y
un uazvih ldFaiwmdn (w,)
c?’ . Y 1 =\ 4
3.3.3 1114 volumetric flask oonudllaludinnesvuia 2,000 ml
F4 1
ah 1 lFdmsuduaoui 5) nazii volumetric flask lloulnudaludovuldalszum
3-4 %7109 NYAUn 105 C°
v 1 a Aa Y J 1 .
3.3.4 WIAIDYNAUNUUYUIAUDYNTITI 2 mm 10 g Teraa1u volumetric flask
1 Y
udarh ldaimin (wy)
Y [ Y [
3.3.5 41 volumetric flask Tuduaouh 4 wminsosfidumsdnlaens
1@21/501% 15 ml 18211 volumetric flask NUT390901ANTIGENIWIAEUVY hot plate 1D
1 ) . { 1 o < 1 a a 2’
Taoma 111 volumetric flask NAu laoimaninvuEUMIgUngiites Auiinsesan1d
a < ) o g} o ) J ]
U5 50 ml e ldutand i lddaimin (wy,) vazihwmmanumuiiuves

AUNMAAY DINANNIN (3.6)

L. (W)
0. = (3.6)

Ww' Wsw + Ws

] 9
1o 0, 1A ANVHNEHUYERNRANMIAD 1.0 gem’

3.4 anungusIn dnsadiaa lannaumsi 3.7)

P,
Ps

E=1- x 100 3.7
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a

&’ a a o v o 1 a o A
3.5 anmruludu ansadniesi laesadedeauan 2 g i ljeungumgil
< M o o & < § A4 o FY
103-105 C° 1l 24 7 Twe wdnih luaena BlRauludgaanudn odanmimiin
a < o g‘ o A A 1A a < o 1 3’ v A
Usinavewdsianua hnininandesgiolsmavewdaamua danimminiinely

= 1 d" [ A
ADAIANUFUUDI ANTUNITN (3.8)

Y v
(HHUPAUNBUDY — MHUNAUNAIDY)

&
% ANUBU = x 100 (3.8)

Fd
NI NAUYAIDL

%3 A U 9 dﬁ 4 Ia %
3.6 ﬂﬂaauaﬂymzaNUﬂmmﬂﬂElclclfmsmmﬂmwﬂmmSﬂ%u (X-ray
J [ I 4 4
diffraction, XRD) MIFAYAVUVDITITDNG (X-ray diffractometer, XRD) AT DININATD:

Bruker AXS, Germany Model

a d A =~
4 MyATITHaNTAMBn
a = U ) ad
4.1 MmsmdunseIngluanulagIt Walkley-Black
4.4.1 FIAUNUA LAZAIUAZINTITOUIUIA 2 mm 2 g 1a 1 Erlenmeyer
flask U119 250 ml 1N standard 1.0 N K,Cr,0, 84'11/10.0 ml Tag 14 pipet 110349 flask 111 )

A ya o Yy a . X y &
e l¥AY tazesazaenauiy A AN conc. sulfulic acid 8411 20 ml Tagweneudraiia
a { ] 1 3 a [l U v
aunlvaslieglunsalivua od1ldideAunzega1udig flask 1039 flask Ao 1939

A Y o Ay A A v a A o 1
Uszunm 1 i ndraesna Piszuna 30 11i n5e aunseeay tazasazasinaunueg
Huaahgumgiives
a g‘ M Yy a Y =2

4.4.2 @uinauad 1y 100 ml & UAY conc. H,PO, 10 ml 1132139109
. . ' . @ . < ]
indicator 8411) 2-3 ve@ 11A4 flask VUVBINAY (mixture) WIAUA VDI mixture VL UF

c’o‘ a A A

YuiiSunseduag

4.4.3 N30 mixture 738 FAS 0.5 N solution 910 burette §U89 mixture 92

I A 9 dg’ ' A o = . 2 . A A
Wudiradudu o Tnmsadeliises o 9405217909 end point FU89 mixture dz11/aeniud
2’ a 1 = = . = . ~ QA A Y
118U ABY 9 oA FAS Nag1ioadudd end point U89 mixture veiagwiludiveddn

4.4.4 1o 1% 14 end point AYNADI 1AN standard 1.0 N H,Cr,0, a118n
4 ) . ) { g ' o a
0.5 ml tWa 1% dichromate tMa® 11 solution 87 A8 mixture dzt/AenuFUI9 W&

A 1 = c?/‘ 9 1 1 . = =

N30129UAIDNATI UAIA0Y 9 InmIade Taeriea FAS 0.5 N solution a4 l1fiazven auda

LA s & ) o o 3 a A o A
end point BNATINUN ﬁaﬂ%WﬂuuﬂWi‘!’Jﬂ!“rﬂ!‘ﬂ@i!%’uﬂ“ll@ﬂ@u‘ﬂiﬂﬁ@]i]%1ﬂﬁllﬂ15‘ﬂ (3.9)
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(B-S)X3XNX10,000
% OM = (3.9)
BXWX4,466

o Bty Usua FAS A4 luns Inmsa Blank (ml)
s iy Usuar FAS 119 1ums Inmsadied1a (ml)
w iy thydnaun 14y (g)

N 51100 AN NduYes K,Cr,0, (N)

v v v
4.2 nageuanuiunsailuaralaely pH meter 19auan1i 1: 1 TneFaaun
[ [ o 1 4 a 5’ M 1
FUAZLNTITOUIUIA 2 mm 311U 20 ¢ TdTinnesyuia 100 ml @NINTY 20 ml 1Huna
v ya S vy o Ayy ~ L yygy a o '
udaauldau uaziiuiniu nelidszana 30 win Tuvazna Bldauauiunsnsi neu
3 pH @091/51 pH meter A28 buffer solution pH 4 t1a pH 7 ABULAIIWIINI Tad0819AY
4.3 Yaamumarh IWithvesssazaedu Tasnmsiannuriluihves
a £ A o Y g‘ v a A 1 1 ~ 4
#1592 210AUFIDUAINGU TAgNTTIAUNAIUAZLNTITOUIUIA 2 mm 1d ludnines
v Y

Y v v Y Y Y
YA 200 ml Ave o wivhaslUnSeuduauauaunszisaudIdIei wazdane’ld 2-3 wi

= ] a A Y Aa [ IQ' o 9 09; Yya Aa A g‘ = Y J =
fau"l,uu free water YVURIAU mﬂum“lmummﬂm °1m@1muwsamm"lﬂaﬂumgmmm

v v
v a Aa o Y

FaauRoudd10111 10 wF reRuaslunie Buchner nsosensazantauTagld suction
pump WEsazateani 1815 lnih
4.4 mﬁmswﬁmmg‘lummamﬂﬁﬂuﬂsz«qmnmmau

4.4.1 $31 2 g RAUAZINTI30UVUIA 2 mm 18 leaching tube HINTBIRY
d19 1ag asbestos

4.4.2 ¥z@AUA10 NH,0AC 1M pH 7 100 ml lnonoe q vieaiiaziion

4.4.3 8133 leaching tube 878 cthyalcohol 95 % §11431 100 ml tive 13
NH,0AC oonl#viug
4.4.4 ¥£AURIB 10 % acidified NaCl $119u 100 ml iile'ld NH,' figaduog

a

{ a o 1 [ 3 o o a I
Ay Taemsvedoaiied19t 9 1de91n1iuii leachage 3USuUTNaTHYU 200 ml
Y
f

S v

aoinau udnirllwiSunaves NH,” Taold 2 % Boric acid indicator 5 ml 59950
nauld uda lnmsadie esazalennsgiu H,80, 0.02 N 9D end point Inedsazals

A a A I A o R Aq ¥
waguannd@ventuaulunag UUNNFITASAIYUINTIIU HZSO4‘V]16]5"I,‘VIL‘VIW]
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o =Y 1 a v Y a Jd v v a
4.4.5 W1 blank Tag lufidredneduaiug ldumsinagiaiedieau

Y ]
WAIINUUINVIAIUIVNNNAUNTN (3.10)

total volume 100
CEC=N X (T-F) X X (3.10)
ml of aliquot wt of sample

o N MINU normality ¥09@150821011A59 W H,SO,
T iy Usinawesansazatomaigiu 1,850,214 Innsadaede
F iy dSunavesansazaeunsgiu H,80, 7 1% lnmsa blank
d o y A s s
4.5 nagausInesnlsznew nazlavzwin lagldniouendisdngooisaimies
&£ A A a L4 Aa @ l
(X-ray fluorescence, XRF) Fuilunioialumsinsizrnsignlogludiedranadou
A
aunsnind lansludaliune uazaaunin
a gs . Ay . . .
4.6 M3UAT12H 1UTASIDUNINNA (total nitrogen ) 1Ae3T Kjeldahl digestion
d 1 Y
4.6.1 FIAUNHIUAZLNTITOUVUIA 2 mm 2 g 1d weighing cup HAIINTIU
1aulald1u Kjeldahl flask 153105 500 ml @298 15HEY catalyst 1 Fou (521101 10 g)
HaziAL conc. H,HO, 30 ml
4.6.2 %13 digest 11la W 1¥audou nagviiyu flask nn 10 WA
{ 1 Qy < 1 09; a g’ o
4.6.3 AB00n 20 w1A N9 A TREU Aenimiusutihinauasly flask
2
a < ' a
200 ml N9 I3 1ABumgungines
v Y
4.6.4 171111871 H,BO, 2 % 50 ml t1az 1d pumice 1 Fouw1 1ao flask 2101
<3 a a 9 A % 19 Yoy 1 A o [ 9
19U 1AL NaOH 150 ml 1and1 o iietloenu bildie NH, gavie nouwsunauao flask 141
Y
A1 condenser Harutie 1ty Taonsviau flask 1isou q 159lwm ¥vesnaulu flask
PR LazNAaNIUMARYTIATYTEWY 150 ml 8191/218 condenser 1/aa Kjeldahl flask 11872

Y
i lvaeduaeinlizah

'
[

0 = Yy A a
4.6.5 mms"lmmmmma’mﬂaullﬂma standard HZSO4 %ulﬂﬂﬂumﬂﬁ

= I oA @ 2,’ o J 2 J A
RRRB et ‘wmmﬂuuﬂm’smmgﬂmmumaﬂuT@mu NFUNITN (3.11)



(A-E)xCx 1.4
% nitrogen = (3.11)
D

v
=

A 1 @ a Y o [y ]

do Ay USuaensanlgiudiee1e (ml)
E 10u USuaveansan 1410 blank (ml)
C AU AN UTUYDINTA (N)

Y
D MNU IHUNUIAUAIBEN (g)

4.7 myyanziearleSafithilseleninenv1neds Bray It
4.7.1 FIAUNAIUAZUNIITOUVLIA 2 mm 1.0 g Tadvaagzilsunviia 500 ml

Y
4.7.2 fnienania Brayll 10 ml (ve 1 419 nT09@I8ATEAIHATOULBS 5

YU 11 cm

4.7.3 Yulamsazareiana’lalusasiaiusde working solution 16 834 ag
Yy A gy 4 & o o Y 9w A o a A
Turasaud Nelia5er Tua i ldewmanududuaioniesiadimsganaunasis

A
AU 882 nm

4.7.4 M blank HAZYAVDINITASAYNINTI U INTUNITN (3.12)

N x DF x (sample) x X

(3.12)
A x DF x (standard)

] Y
o A WA MnUeIRIeE19AY (g)
Y
N AU M1eana (ml)
Y J d’ 1 9 d’ @ ~ [
X iy aeu'la e Saieuny standard set

DF (MA1 8a31871A151999719 (dilution factor)
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¢ ! ¢
4.8 mspnzlnumadenniualselerineiny (available potassium)
4.8.1 FIAUNAIUAZUNTITOUVUIA 2 mm 2.5 g Ta TuvIABHIHVUIA 50 ml
4.8.2 1A 1 M NH,0Ac pH 7.0 1/511a3 25 ml tugdneinsoaidl 30 u1il
a I A 9
4.8.3 N504AY LazINUETazaIeingedla
a J (Aa =S 9 A
4.8.4 W51z USua TN dFeuaen I3 flame spectrophotometer
= = % 1 = A J1 A a A
TeonlFeumeunuamnasg i Inunagseninduilss Texuaonyluau 1naunisn (3.13)
mg kg '= 10 K x df (3.13)
d’ 1 W 1 d‘ 1 9 d’ A
e K umnnu aieu ldaninsesile

df N dilution factor
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M3l FNAUNIINSINEAT A1052UVOYNTVITIUAU (soil taxonomy) HAZ AT WUNTLALYA

£

a a ua/l 1 = 1A ua.wl a I a d'w us.;l
auvesanlulszmalnonsiargalull 2547 nuniinaue 240 gaauilugeauniaaslu
Y v
MAMTID 45 YAAL NIANAIN 44 YAAU ARz TUpDNIMoIN D 44 yAAU tazmAldnuiun
q'/ 1% = Y a o 1 a % Yo 1 . .

Feanzians Iuoonaealaon 96 gadn Tasf11 "gaau" M¥19Inay1eA11 "soil series"

a a 1 a I ua/l o { o { 1 A . [
ANIZUVOYNTUITIUAY Do gaau iudumsduunidiiga o910 WAAY (family) Ngu

IELE (subgroup) ﬂajuﬁuiwaj (great group) 91A1E08 (suborder) OUAD (order) ANAIAL

[ 1

o es/’ A a yA A A a Ay [ o
IﬂEJ‘VI'Jll‘]_Iﬂ?iﬁﬂ%ﬂﬂjﬂﬂuﬂgi%ﬂf@ﬂlﬂﬁﬁﬂ'I‘l!TIWif]“]JﬁL'JﬂWIEﬁ]ﬂﬂHLLWﬁWa'lfJ mmuﬂizmﬁ‘lm
E4 )

i1 1 v Y <
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a qs;l @ wa ' a . { Y ng 3 qa}l =
Tasauiudeslianvas vazauiauanarnainauaus i ldnedans Budadluasusn wagd

: g { a I 4 [
E]'Iﬂ!'ll,"llﬂﬂ%1\131’]1\1%1ﬂ1/‘l'ﬂ§\1114ﬂ5$&7]ﬁ17]ﬂi%ﬁuﬁ 20 a151en lawasidunaa mnanyue

v o

] v [
nazautavesaulunquaeaua1e o Mnuunsnszaeedlunui a. Wid 1159 0. ulasen

2. NLUFUNT mmimmm"lé'ﬁqmwﬁ 15

Neyanwal
w3 T o
Tasfou
in
W
e

AR TIRTITE]
wantstlnasas
Wufithars
napgi

10

< o a 4 - A
MNN 15 aﬂymwﬂﬂumwﬂuwum a.11d1159 0.udasen v.azFans

(http://www.ldd.go.th/gisweb/soildata/main_soildata.html)
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HINadU ﬁﬂ']'lllfgﬂllﬁNDﬁﬁﬂ!ﬂWﬂﬁiﬁN“ﬁW@lﬂﬂu%ﬁﬂﬂ'} AUYUUU pH 6.0-7.0 FIUAUBUA
A o o 1 A L= Y 9 A a =
5.5-6.5 NﬁﬂﬁlﬂWWlﬁN13ﬁllaluﬂ1§ﬂ1u1u1ﬂﬂ31ﬂ1ﬁﬂ@lﬂw%13 WYAND !,Lazwallu LUDWITTUIDN
9 1T a A 1 9 a zﬂ" a [ 9 ~
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WU MINUMIENAUNININGAEHNITH UBNIINUVTNUAINANTINDBHINAUVDY
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FUUAAIUMEMN

1. ANUHRMMUUANTIY

HaMIIAIEHANIITINUR YT WALaNMS T (3.5) vesauunlu e, mlasen 1.
PFUNT1 MRV RS 137 g/ em’ drudAuFud T AW
WuuAURAY 137 ¢/ om’ nnmsneufeuammumiuaus s nuauLTUaY

Y ]
FuanuNuaaNuruuaulnd@esiu aansouaaavazdea lddansian 7
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A1319N 7 ANVHUWUUANTINYTOY 0. 11)ad817 9. RLFUNT

ANURUMUUANTIN (g/ cm)

0819 % ~ o 1
AUMNTUDY AUNTUAI
1 1.41 1.40
2 1.35 1.39
3 1.33 1.34
4 1.40 1.37
5 1.37 1.36
Aunae 1.37 1.37

A
dmsuraninmaazianuiuiuaulu e.wiatday v vayinuaudy
[ 4 [
VUTANUHUMUUALNGY 1.14 g/ cm’ @IUAINTUANTANUHUUUALNGY 1.35 g/ cm’
Y Y
NIMIUToUNEUANUHUIWUUTINYDIAUFUDUAVAUTUE N WUIIANNHULUUAY

Y £ 1 H
USNUFUANHMFINNANUHUUAUFUDY FIENT0LEAT 18021000 1AGIR15197 8

MIWN 8 ANUHUWUUAUTINYOIAUU 0. WHFIAN 1. ¥01T

ANURUIMUHANTIN (g/ cm)

30819 — ———
INTEIRTY AnFua
1 1.12 135
2 1.14 135
3 115 1.34
4 111 136
5 1.19 136

ANUNAY 1.14 1.35




2. ANUHUMUUDYNIAAY
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a 4 ] { a
Nail”lﬂﬂ”li’JLﬂi”lgﬂﬂ’J”lllﬁu”ILL‘l!I!’E)Iéﬂ”Iﬂ@H‘JJﬁﬂJﬂ”Iiﬁ (3.6) vosaulu 9. ulagen 9.

Y 1 Y
NILPUNTT NUN ﬂum%uuuﬁmmwmuuuwmﬂmmﬂumﬁﬂ 2.52 g/ cm3 GRICIEATRREY

ANUMUWUUDUNIAVOIAURAY 2.53 ¢/ cm’ MINMITEVINGVANUHUIUUDYNIAVDIAY

Y Y 1
VInuAUFUDURUAUF A1 nuMlmanurniueynnvesau Indifesty Feamso

= Y v A
Llﬁﬂ\ﬁ”lﬂﬂmi’]ﬂﬂllﬂﬂ\i@niﬁ‘ﬂ 9

MIWN 9 ANUHUWUUDYNIAVOIAY B. 11183817 2. RLIFAUNT

ANUHUIWUUOUNIAVBIAY (g/ cm)

LR

Ay funuas
1 2.49 2.46
2 2.58 2.58
3 2.54 2.50
4 2.52 2.60
5 2.48 2.53
Aunae 2.52 2.53

dmFumannmsazianuruuiveymavesauly o, witadian v. ¥a13

Y H Y
NWUN ﬂumci?uuuﬁmmmwmuuuaumﬂmamumﬁEJ 2.25¢g/ cm3 AIUAUUITUANNAY

HUMUUYDIDYMAAUIDEY 2.42 g/ cm” MINMISTouMeUANURUILLIUDYNIAYDIAY

Y Y Y
VINUAUFUDUAVAUFUE N WUNRAIANUHULUUDYNIAVOIAUTUA NUAIFINNAY

Y v
FUVY ANTOLEAITIvazDea 1da1915199 10
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M3WN 10 ANUHUWUUDYNIAVOIAUUT 0. WITATIAN 2. FALT

ANUHUIUUOUNIAVBIAY (g/ cm)

120819 % =~ T 1
AHHIYHUN AHHIBHAN
1 2.35 2.34
2 2.25 2.41
3 2.22 2.41
4 2.14 2.44
5 2.30 2.52
AunaY 2.25 2.42

3. ANUNIUIIN

HaMIIATIEHANUNT T INVe AU ANMIT 3.7) 1w 0. ulasen 1. axFuns)
wudﬁwf?uuuﬁmquumu 1t 45.58 % dauﬁumﬂf?udwﬁmquuiamﬂﬁa 45.83 %
mﬂmﬁnJ'%’&mrﬁ&mmquumuﬁuum?wmﬁum%uuuﬁuﬁuuﬁ;”uéw R TNy

Y v
ANUNTUGINTIAUTUDY tazasaudasIvaziooa ldansed 11

AN 11 mquummmﬁuuﬂu 0. uagen 2. azrun

ﬂ’J]NWENi'JWIIi’NaN (%)

120819 % =~ T 1
AvinFuuu AvINFuas
1 43.37 43.09
2 47.67 46.12
3 47.64 46.40
4 44.44 4731
5 4476 46.25

ANNAE 45.58 45.83
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o (% a 4 a v A 1 A 09;
ﬁﬂ'ﬁ‘ﬂWaﬂ153lﬂiW$1"iﬂ'ﬂ§J‘Wiqui']lml@iﬂuﬁlu 9. NUTUAN . Gnmﬁ NWUNAUFUUU
2 a A 1 a o ~ A A = =
UANUNTUITINVDIAURGAY 49.25 Y% AIUAUTUANUANUNITURAY 44.19 % Wworlseumey
/3 < a a a o v a g ' 3 <
L'IJ'E'Jﬂclfuﬂﬂ'Nll‘Wiqu3']11611f]\1ﬂuUilﬂﬂ!ﬂHUWGﬁuﬁJuﬂUﬂuuVﬁuﬁN WU’JH'IJ@?L%H@I?YJHJWEH

9 9 v
FIAUFUDUGINNAUUIFUA 1Az A WTONTAITI0AZBA |AGIAIT 190 12

MINDN 12 ANUNTUVRIAUUT Y 0. WiTatiaY 9. ¥a1)5

ﬂ’J]NWENi'JWIIi’NaN (%)

30813 — ———
AUMNTUDIY AUMNTUAI
1 52.34 42.30
2 49.33 43.98
3 48.20 44.40
4 48.13 44.26
5 48.26 46.03
Aunds 49.25 44.19

La a
4. anuyuluau
a 4 g a { a

AMIAATITHANUFUVDIAU A NFUMMTN (3.8) 11 8. u1age 2. azFauni

Y Y v Y Y v
WUNAUFUVULANUF DAY 23.98 % AIUAUFUANANUY DAY 14.58 % 1NN

I~ =1 s 3 4 d” a a a u’/’ v Aa 3 1 " Aa qg./’ = R~ 4

WSeumeunlos FUAANVFUVDIAUUTNUAUFUDUAVAUF LA NUNAUF UV U0 FUa

F4 Y k4 v
ANUFUVBIAUANUFUFINNAUF A HazanTanaaseazidoa ldaa1sai 13



v k4
M3 13 mm%u“luﬂum 0. ulage1 2. azrun

ANNFY (%)

GRLIN =% ~ T 1
AUHUITUHUY AUHHITPUHAN
1 24.77 14.75
2 27.76 13.90
3 25.90 14.15
4 24.06 14.83
5 17.17 13.56
AunaY 23.93 14.24

) [ a Ia v A 1T A 3 kg {
dwisumamsansizdaulu o, wilaiaw 9. ¥ays nunAauFuuiaNuFumaY
(] a qg./‘ 1 ~ = d' =l =1 S I 4 d” a a u’d’
38.57 % AIUANTUANURAY 18.78 % o) sumeu) o IFuan NUFUUTNUAUUIFUDY

a 3 U 1A 3 J 2 4 f g 1A 3 1
VAUHUIFUAN wmmuuwuuuﬁgﬂ’e)imm@mm@umm%uqm’gmuuwuan a5

= Y v A
Llﬁﬂ\ﬁ”lﬂ'ﬁ&@flﬂllﬂﬂﬂ@niﬁ‘ﬂ 14

v Y
M5199 14 anuduluauu o, wiidtay v. ¥a1s

ANNFY (%)

30819 — ———
NP IRTY AnFua
1 46.75 25.36
2 35.22 16.99
3 36.42 18.83
4 39.64 16.11
5 34.83 16.57

ANNAY 38.57 18.78
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5. E)Qﬂﬂi%ﬂﬂﬂﬂi({ﬂ'lﬂ‘llﬂﬂﬂﬂ

DUNAAUMNNINTFIU USDA a0 107 20

= s a 9 a
ﬁ]'Iﬂﬂ'ISﬁﬂB'lENﬂ‘]JS%ﬂ’E]']JE]‘lgﬂ'IﬂGU’ENﬂ‘L! 1‘1!1!']1JQﬂ"U'I’J‘LI5L’Jm 9. 1asen

a { o a a o o
. RSIPIUNIN NFUMTN (3.1)-(3.4) Lla8‘Ll'lll'I‘Vi'l“lf‘LlﬂGIJ6\1@1!@9]}38@]'15'1\15]11,!1!ﬂ6\1ﬂﬂ5$ﬂE]‘LI

100

55
XN\
TN
2 AV SAVAVL5 NG
/ AVAV.VAVA.
30 %v‘AvYQ'YAvéWA‘PATAVAZﬁZ)

mé Q\
y loam \"
oL NEATAASA
AVAVAVA\'Y

10 - Sandy

/ Xloamy~/

\VAVAVAVAV
[l i

Z [te)
% 2]

% /L‘o

<—— Sand (%)

AINN 20 miwﬁ]"muﬂmﬁﬂizﬂaua‘tgmﬂﬁumummgm USDA (83gN5 Todnann
agaug, 2541)

NnIg ’s’fﬁJﬁﬂLLﬁ'ﬂﬂi'lEJﬁ%L%Elﬂulfvg]}ﬁlﬂﬂﬁ'l\‘]ﬁ 15

L= 3 { [} 4
WUNAUNFUVUNTZAVAIWAD 0-15 cm TpA5zNOVOYNIAYDING Y 53.5 %
Y Y
N30l 31.3 % uazfumiien 15.3 % aaiudioauusnudinanaoanasdnuaus My
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v
U

d a
@Qﬂﬂﬁ%ﬂ@ﬂ@gﬂ1ﬂﬂlﬂﬁﬂu (%)

fede  TuAM FUAVDIAYU
nse naestls  Awmntien
1 Aud 53.9 31.3 14.9 ausulunine
2 Aud 57.9 29.3 12.9 ausulunine
3 Audu 51.8 31.3 16.9 ausulunine
4 Audu 49.9 33.3 16.9 ausulunine
5 Audu 53.8 31.3 14.9 ausulunine
dmds  auduuy 53.5 31.3 15.3 ausulunie

s a o Qal} { a
ﬁamﬂsxnauaumﬂmmmw 51.4 %, V]S”IEJLLﬂQ 32.1 % HATAUYHE 16.5 % mumﬁaﬂu

9 o J a u’;’ v ! o
ﬁ”l‘]rii‘].l’f]ﬂﬂﬂ'53ﬂ@ﬂﬂl@ﬂﬂuﬂ1ﬂﬂuu1%ua1ﬂﬁ§$@]‘]_Iﬂ’J”I?Jﬁﬂ 15-30 cm

a Y 1 v A 1 1 o a 4 J
‘]JiL’JiLlﬂQﬂa”I’Jﬁ’f)ﬂﬂfg]}@\iﬂiJﬂ‘l!i’Ju']JU‘Vlﬁleslf‘uﬂu Tﬂﬂﬂaﬂ”ﬁ’.}mﬁz‘ﬁﬂﬂﬂﬂSxﬂﬂ‘ﬂﬂuﬂ”lﬂellﬂﬂ

auluudaz@l10619 ausouandTeazdea laain1i1an 16

{ J a 3’ 1 a a
A15190N 16 mﬂﬂizﬂaumgmﬂmamu%ummmm 9. 123817 2. ALFUNT

d a
@Qﬂﬂﬁ%ﬂ@ﬂ@gﬂ1ﬂﬂl@ﬁﬂu (%)

LELEAR TUAY FUAVDIAY
nse naewtls  Awmdien
1 Aududs 53.8 293 16.9 ausulunie
2 Audua 53.8 33.3 12.9 ausulunine
3 Audua 51.9 31.3 16.9 ausulunine
4 Audua 45.9 35.3 18.9 ausulunine
5 Audua 51.3 31.3 16.5 ausulunine
dumds  autua 51.4 32.1 16.5 ausulunine
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d a
@Qﬂﬂﬁ%ﬂﬂﬂﬂ‘h}ﬂ1ﬂﬂlﬂﬁﬂu (%)

Moe1e  TuAu FHAVOIAU
nse nneutls  Aumden
1 FuduLu 418 27.3 30.9 Ausuduaumiien
2 FuduLu 418 27.3 30.9 Ausuduaumiien
3 Audiun 409 28.3 30.9 Ausuduaumiien
4 AUy 39.8 27.3 32.9 Ausuduaumiien
5 Audiun 398 27.3 30.9 ausuduaumiien
Aunds  AusuLy 40.8 27.9 31.3 Ausuduaumiien
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d
23A152NBLBYMAYDIAY (%)

Fretha  Fudu PHAVDIAY
nse ety Aumden
1 A 41.8 27.3 30.9 ausuluaumiien
2 AuduLy 41.8 273 30.9 austuduaumiien
3 AU 40.9 28.3 30.9 austuduaumiien
4 AuduLy 39.8 273 32.9 austuduaumiien
5 AU 39.8 29.3 30.9 austuluaumiien
dunde  Auduu 40.8 27.9 31.3 ausuluaumiien
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9. uage17 9. RFUNT

asnilszneuves AUFUUY AuTUag aminAsgIUAam
au (Wt %) (Wt %) asynaeulanzHiinly

AU (Wt %)

Si 45.621 9.579 -
CHO 45.503 89.756 -
Al 7.251 - -
Fe 0.810 0.328 -
Ti 0.312 0.137 -
Ca 0.211 0.082 -
K 0.167 0.067 -
Ag 0.047 0.021 -
Zr 0.042 0.016 -
Mn 0.022 0.008 -
Cr 0.002 0.001 0.080
Cu 0.002 0.001 0.045
Zn 0.002 0.001 0.070
Pb 0.001 0 0.055
As 0 0 0.003
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{ 4 a I'd a 9 a
M3199 20 oealszneuluduuazinuATIIUAAMINAT AL lavigiinluAy

9. Wilaiay 9. ¥aiys

v
U

dJ a a 33 d a
09A152N0UVDY  AUTUUU (Wt %) AUTUAI (Wt %)  naminasgiufanu
) U
Ay asvaau)arizHInIy

AU (Wt %)

Si 37.418 39.082 -
Al 13.467 12.656 -
Fe 2.365 2.596 -
K 2.013 2.019 -
Ti 0.545 0.548 -
Ca 0.304 0.283 -
Zr 0.049 0.062 -
Mn 0.047 0.117 -
Zn 0.005 0.004 0.070
Cr 0.004 0.004 0.080
Cu 0.004 0.004 0.045
Pb 0.003 0.003 0.055
Ni 0.002 - 0.045
As 0.001 0.001 0.030
CHO 43.733 42.503 -

=2 = J a :;’ a 3 U
iﬂﬂNaﬂ”liﬁﬂ‘]&l1ﬂﬂﬁ1ﬂ@ﬂﬂﬂ§$ﬂﬂﬂiuﬂu%uﬂu nazAuFuas 1 o utlasen

[

a = ~ 1 J (% a I a -4
. RSIPIUNIN wazlu 9. NUAUAY 2. ¥AYT wuMeenldsenouvanvesdlu aunse f1) Tag

[

a a qg: 1 aa -4 1" a qu‘ A A A A
Tu VRASIFINTT AUTUANWNDUNTYIANUINNINAUFUUY Tuvazhn V. B3I IO

@

a A dw a Y A [ 1 a qg/’ v A qu‘ 1 a Qal} aS A a =
DUNTY mq“lmu%ammﬂuszmnwwuuﬂmuﬂmaNTﬂﬂﬂuwuuuﬂsmmaum f1

s
]

v 3 v v o A g A o ¢ A Yo =2 WY

WINNIUANUDY ﬂQ‘L!LlLW@nJ‘L!fﬂiﬂu&uﬂ'ﬂuQﬂllﬁNyiﬂ!ﬂlﬂQ‘ﬁTﬂ@TWTﬁﬂl@ﬂWﬂfﬂTﬂEj?i]fﬁ]ﬂllﬂ

o = 2K a A v Y an s
MNITANYIOIDUNTY @qmmﬁmqmma"lﬂ



84

a = o a
2. Bunsgingluau
a 7 a a S o a d‘ a
HaM3AATIZHITINudUNTeIng luaumuaunsi (16) U5 8. uilaten
Y
. RYFUNT 1AL 0. WIAUAY 3. ¥a15 UTNUAUTUVUNA 0.67 % 1AZ 2.50 % MUAIAY

Y 1
M UVAUFUA 1A 1.56 % 1Az 1.08 % ANA1AL Cdl);\if"(@ﬂf"lél’ﬂxi'ﬁJ‘]_II?Ia'ﬂ”liﬁ'ﬂielﬁl”I'ﬂL‘I/]?’TL!?’Tﬂ”Ii

S v

A = c’d‘ a a 3’ S A a Y 1A g 1
150959qonEN 11 . RSIPIUNTT AUFUUUY aunsedng luau Ueandnauguais uazlu

Q

Y
1

Y k4 1
Fa1s ausuuull ounseiag luauunnnausua uena NN NTADIANINAIIY

@

4 a 4 a d‘d A Aa A W a U 1
JUVNAUATUINUNNIATTTIUHUDIAUNA ﬂauﬂumamqiuﬂummm 2.5 % WUMN

po]
=
o)}
=
o2

~ Ia A A

o3| ] a @ a J a a
wlu v saFiilueglunusiaud fie dunieiaglududoudnags uazdulu 9. aziFans

3. M pH

Y
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1 4
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cmol/ kg uﬁﬂﬂﬁiﬁm'm?nmﬁm?uuuﬁfhmmqiummamﬂﬁauﬂizigmﬂumﬂdm?nm
Autuans 'é“mﬁmmmﬂu?wmawguuuﬁﬂ?umﬁum’%’a’?@qmﬂﬂdﬁu%udw
6. Tulasouitanun
wam'ﬁmiwﬁwwﬂ?mmﬁmmmﬂuT@muv‘iﬂmmmmﬁummmumsﬁ (18)
5 0. 11faen 9. axiFuns1 wuhauFuL tazdusuaeiiUsine lu Taseuimue
532.88 mg/ kg 1o 888.13 mg/ kg MUAIAL drunansiins ey Tasnuianuasnaaunn

Y 4
Yo3 0. WiadaN 3.3015 wunausuarlUsinalulaseuivun 1,361.79 mg/ kg 1oy

'
a A

o I { a 4
532.88 mg/ kg mwday TulasnuiusigeunsiivdesnsdSuannn duildiiens
o o A ' A ' Y A g )]
mzalgnTaena liiingluTasnu liiisane deanudesmsvesite uenvintnrainise 14
o { '
UszTomni Tasasalammgnsain lulasoueglugueu Tudioy (NH4) 150
- 1 c?/‘ { a 1 ] ] a s X
luasa N03) iy Tuvaz i TuTaswulududiulugoglugdasilszneudunsd Fedos
Y a ad 1 a A dw a A 3 4 )
selvgaunsdvesaaionou dunsoingluauiisig lulaswwiluesnlsznevilszunuiovas
= 1 a 1 Y a a A W a d!
5 Wasanswanlsmm lulasouns 9 ldnnlsinavesdunieiagluau danka
a 4 = 9 v o Y a a aQ v a I 1 =S
M3 NUNTANNaeanasInunUTayalTnudunIeIngluauilued1em
Y Y d
7. WoavloFatilulsylaviinon
a Jd a [ 3 a A a
nANMsIaNzHlTnasmemsedaneaisnualuauamuaumsn (19) v5nw
a 1A qg: A A v A g d1 A
9. 1183817 9. R2Funs1 nuNausuuuiUsnaearesaniud sz Toxinons 117 ppm
A 1 4
uazAUFUA1TIAT 42,32 ppm WoWnsan 1y 0. wildtiay 9. ¥ays WUNUTHUAUTUDUT]
Y 1
Usmuloawosd 313.34 ppm tazAuFUa1TIA 212,50 ppm WoNNTAUTINUTINOIMS
o 3 o 4 a a o
Woaresanduilse Teminoivammnasiunasgiuauanisiidsmusigennsoaresa
3 1 a 4 3 Y a [ a Aa
A9UA 45 ppm MINHAMIAATIZHIZAL IAN YSnasaneaesavesaulu 1. azFuns
a a 09.1‘ a N a 2 a U S A 5
vInaAusuDY tag aulu v, ¥a1)s NSnareaesaluduszaugann Tastisaneoniy
Y A A qY R A 0o qQ YA A a a A
ANVABINITVDINY Laziae 19 Falwai N inanan 100 % voIwanangaga Uananil
fafisarloaesadises]idne 1 1don
[ a I 1 1 4 { . . I {
Tagoarosaludwilusigemsian lilinsinaouh (immoblie) taziilusighil
o w [ a a A @ 1= o Y g’ 9
anudingaemsniyay Tnluszezusnitiesninands lifinn lvnsgeemis uazii 1@

o Taovloavesaudinszdulisinniamylalded1asiasa
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8. Tnumandeaiidhalselovvinen
a d 1a :/’ y a a
NINIUATILHUTINNE19013 InunaFouiavuanaunisn (20) Tuauusnm
A 1A 3 A A ~ A g S A
0. 1183817 2. RFuns1 nuNausUU LTSI Tnunageundulse Toviaone
Y )
618.19 ppm LAz AUTUA1TIAT 646.46 ppm HazipNNTI U 0. WildTAY 9. ¥aYT WU
Y A )
vInuausuuuiilSnaneanesa 2,796.67 ppm tazAusualaliag 2,540.33 ppm Lo
Y
a a % a 4 a a
Wsanlsuasige s Tnumadeunarua Tuau aunamnasgIuauansll Usuasig
v [ 3 a 4 3 ' a
91113 InunaFounnna 130 ppm AaiuINHAMI AT IzHazin 1891 USinasig
Tnunengouvesanlu v. azFanst uazduly o, a5 5ma Tnummsenluauszauga
~ A v d =] 3 di’ A =
10 Taglu 9. saysiunniunamasgiulszana 20 M FaiedoInunl Inunaisoy
= o Y & A YL A o q YA A a a
MEANDAUANIUABINITUVDINY 1A1iAD 19 Falwa i I NFNNaNan 100 % YoIWanangaga
= = ) Jqg Y 1 Y ~ [~ o Ao & 1
nazlisg InumaFondrses 1 14ae 11800 Tnunadeuilusmermsnanisuilu aens
niyauTavesiy Ysuna TnunaFeounil egluduuanaieiuldausiavesan szozinm
[ 1 9 a a d'd a a ~ S A = = d!
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Y [ a <Y Y a dy v A s Ay Y Y 1A
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1 4 a s X v o a {d a [
Tu v, vay3ii Tnseadwanszrinnend uazoa lad sensanuansazuesauiuausu

uaumtien
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= CZY = a dy A 9
NNNITANYITUUANIWNIYNIN uaxmmm@u“luwumwwzﬂgﬂmn 0. uase)
a v A (% 1 a I a c?j v oA 09; 1
9. RILHUNIT LAY ©. WUHTUAVY 2. ‘Ha‘lﬁ Tagt1ea20619a U NIY UAUTULUNUANTUAIN

=) =S 2 t;‘
Uz lagagail

] 9 Y v
a13d 21 autianemenmvesanduuuluiuimizilgnd e, wilasen 1. azFauns

wag 0. WiaiaY 9. ¥a13

auiAMInIZH AU UV
a =
2. RLTUNT 9. 5213
ANUHUMUUAUTIN 1.40 g/ cm’ 1.17 ¢/ em’
AR MU UBYNIAAU 2.50 g/ cm’ 221 g/cm’
AUNTU 44.00 % 47.05 %
9
ANMUYU 21.28 % 40.14 %
a I 4 I~ o
Taseadeau WutuunlIond Wuvuuaload

¥UAUDIAU suilunse Tuluaumtien
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] 9 Y v
A1399 22 autianeamenmvesauduaisluiuimnzilgndn o, uiase 1. aziFuns

uag 0. wilalay 9. ¥ays

Ce

autAnns Iz Audua
9. DIFANT 9. vays
ANUARUIUUAUITIN 138 ¢/ em’ 130 g/ em’
ANUHUMUUDYNIAAY 2.46 g/ cm’ 242 ¢/cm’
ANUNTU 43.90 % 46.28 %
AT 15.27 % 19.12 %
Tasaadanu Aunuuaend HANILHININI0AT azd lagd
FHAVDIAU sautlunse sautuAuie)

d' CZ =\ a 3 dy d' 9 a
$11319N 23 ﬁwﬁmqmmmﬂu%uuuiuwuwwaﬂgﬂmn . 1a3e17 9. RFUNS

tag . Wiala 9. ¥a1)3

auiTANIINIIZH AU UV
. DLAANT 2. ¥ay3
aUNIBINNY 1.56 % 2.50 %
I I~ [
aNuilunsailuaig 5.77 5.45
Mg Tl 0.76 ds/ m 1.57 ds/ m

anuymstani)asuilszguan
A
Tulasounue
=

Nagnasaniulss Taminang

Twunadaunitules laaiisang

6.58 cmol/ kg
888.13mg/ kg
117 ppm

618.19 ppm

11.59 cmol/ kg
1361 mg/ kg
313.34 ppm

2796.67 ppm
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9. RLIFANT 2. ¥ay3
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anuilunsauang 6.88 6.30
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anwmstaniasuszauan 5.64 cmol/ kg 10.65 cmol/ kg
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9
a J 1A a a @ a
AT NAATIEHANUARU U UAUTNUTOUAUNFUDY 0. 11age1 2. R2ITUN

f30819 W, (2) V(2 P, (glem’)
1 127.25 90.32 1.41
2 123.22 91.27 1.35
3 119.48 89.54 1.33
4 125.28 89.69 1.40
5 127.23 92.84 1.37
AU 126.42 90.30 1.40

k4
a 4 1 Aa a a @ 1 a
AT NAATIZHANUHUIUUAUTIVUTIUAUUIFUEN 0. 11189817 2. RSFUNT

A70819 W, (2) V, (@) P, (glem’)
1 139.42 99.73 1.40
2 139.58 100.42 139
3 139.10 103.82 1.34
4 131.78 96.19 137
5 118.21 86.92 136

AUTIV 138.55 100.40 1.38
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a J 1A a a @ v A
AMINAUATICUANUH U UUAUTINUIIUAUUITUUU 9. WUHTUAY 2. G])'a‘]_ﬁ

f30819 W, (2) V, (@) P,(g/em’)
1 110.35 98.53 1.12
2 111.12 97.47 1.14
3 111.02 96.64 1.15
4 99.38 89.54 1.11
5 106.71 89.69 1.19
AU 112.79 96.40 1.17

Y
a 4 T Aa a a Y 1 v A
AT NAUATICUANUH U UUAUTINUITIUAUUITUAN 0. NUTUAN 9. ‘]m‘]_f.i

A70819 W,(2) V, (@) P, (glem’)
1 134.64 99.73 1.35
2 135.56 100.43 1.35
3 130.46 97.36 1.34
4 141.23 103.82 1.36
5 143.75 105.70 1.36
AUTIY 129.61 99.70 1.30
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a J ] a a a @ a
AT NAUATICHAITN T UUHUIUNAVDIAUUIIUAUUITUDY . 11la9e17 9. RFUN

M30814 W, (2) W, (@ W (2) P cm’)
1 89.18 95.17 10.00 2.49
2 89.20 95.32 10.00 2.58
3 89.38 95.44 10.00 2.54
4 89.33 95.36 10.00 2.52
5 89.47 95.44 10.00 2.48
AU 89.42 95.50 10.00 2.50

F4
a 4 ] a a a Y J a
AT NAATIHAITUHUNLUUIUMNAVDIAUVIIUAUUITUAN 9. uilagen 9. RILBINTIN

M39814 W, (2) W, (2 Wi (2) Ps (g cm’)
1 89.37 95.31 10.00 2.46
2 89.20 95.32 10.00 2.58
3 89.38 95.38 10.00 2.50
4 89.22 95.37 10.00 2.60
5 89.65 95.70 10.00 2.53

AU 89.71 95.65 10.00 2.46




9
a J ] a a a @ v A
ATTNAUATIEUAITNHUUUDUNIAVDIAUUTIUAUUITUUY 8. NUTUAY 9. vaﬁ

M30814 W, (2) W, (@) W (2) yo Xt cm’)
1 89.38 95.12 10.00 2.35
2 89.20 94.75 10.00 2.25
3 89.01 94.50 10.00 222
4 89.23 94.55 10.00 2.14
5 89.04 94.69 10.00 2.30
AU 89.40 94.89 10.00 2.21

4
a 4 ] a a a v 1 v A
AT NAUATICHANUHUUUUDUNIAVNAUUTNIUAUUITUAN 9. WHTUAN . "]f'ﬁ‘]_ﬁ

M30814 W, (2) W, (2) W (2) yo Xt cm’)
1 89.59 95.32 10.00 2.34
2 88.76 94.61 10.00 2.41
3 89.64 95.49 10.00 2.41
4 89.38 95.29 10.00 2.44
5 89.25 95.29 10.00 2.52

AUIIN 89.53 95.40 10.00 2.42
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Y
mﬁnmmwquimmnmﬂumﬂﬁuuu 9. 1ag81 9. NLUFUNT

f0Eg P, (g/ em’) P (g/ em’) ANHNTUIIN (%)
1 1.41 2.49 43.37
2 1.35 2.58 47.67
3 1.33 2.54 47.64
4 1.40 2.52 44 .44
5 1.37 2.48 44.76
AUIIN 1.40 2.50 44.00

9
msnmmw§u5mumm@um€%’uan 0. utasen 2. azrunn

M08 P, (g/ em’) P (g/ em) ANUNTUIIN (%)
1 1.40 2.46 43.09
2 1.39 2.58 46.12
3 1.34 2.50 46.40
4 1.37 2.60 47.31
5 1.36 2.53 46.25

AUTIV 1.38 2.46 43.90
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4
MITNANUNTUIIWVTNUAUNFUDY 0. WilTiaN 9. ¥aY3

089 P, (g/ em’) P (g em’) ADINNIUIIN (%)
1 1.12 2.35 5234
2 1.14 2.25 49.33
3 1.15 2.22 48.20
4 1.11 2.14 48.13
5 1.19 2.30 48.26
AU 1.17 2.21 47.05

k4
MINANVUTUIIVVTIUAUNFUAN B, WHATIAY 9. ¥a13

M09 P, (g/ em) P (g em’) ANUNTUIIN (%)
1 1.35 2.34 42.30
2 1.35 2.41 43.98
3 1.34 2.41 44.40
4 1.36 2.44 44.26
5 1.36 2.52 46.03

AUTIV 1.30 2.42 46.28
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a J g a a 0911 a
@I']31\1'J!.ﬂ313ﬁﬂ31ﬂ%uﬂﬂ3ﬂ!ﬂuu1‘]§u‘ﬂu 0. 1ase11 9. RFUN

froths  AnwiTnauRewe (o) AR TN IR e (2 AT (%)
1 10.83 8.68 24.77
2 12.24 9.58 27.76
3 12.20 9.04 25.90
4 11.24 9.06 24.06
5 10.03 8.56 17.17
AU 10.43 8.60 21.28

Y 9
@11sNamswﬁmm%ummmﬂuuﬁumq 0. 1281 9. NLUFUNT

SRR 13mﬁnaun'@man(g) TminaumE e (2 AN (%)
1 11.67 10.17 14.75
2 10.22 8.97 13.90
3 10.89 9.54 14.15
4 10.99 9.57 14.83
5 10.47 9.22 13.56

AU 11.02 9.56 15.27
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a J g a a 0911 v A
m3N3miwz‘wmm%umnmﬂuuwuuu D.NUTUAY ﬂﬂfa‘lﬁ

Fregha  AhmiinAunewuel ) TminaumE e ) ANUFY (%)
1 10.17 6.93 46.75
2 11.94 8.83 35.22
3 11.65 8.54 36.42
4 10.04 7.19 39.64
5 10.53 7.81 34.83
AU 10.02 7.15 40.14

a 4 g a a 3 J =Y
Gl1iN’JLﬂi1$’ﬂﬂ’JHJ“dlfu’UiL’JmﬂuuT’]fuﬁN 9. WUTUAN 2. "]f'ﬁ‘]_ﬁ

froths  shneinauneuen (2) T ARR TN MR e () AN (%)
1 12.90 10.29 25.36
2 10.95 9.36 16.99
3 11.74 9.88 18.83
4 10.59 9.12 16.11
5 13.51 11.59 16.57

AUTIV 11.65 9.78 19.12
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a J J a o a a
ﬂ']'iN'JLﬂﬁT%‘ﬁfNﬂ‘]JigﬂﬂUﬂHﬂWﬂﬂlﬂﬂﬂu%uUuﬂiﬂm 0.u1a%817 2. 2IFUN
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fedls  C, C,  %silt+clay % clay % silt % sand
1 1.08 144 46.2 14.9 31.3 53.9
2 1.08  1.44 422 12.9 293 57.9
3 1.08 144 48.2 16.9 31.3 51.8
4 1.08 1.44 50.2 16.9 333 49.9
5 1.08 144 46.2 14.9 31.3 53.8
AUTIN  1.08 144 51.6 16.9 34.7 48.8
mswﬁmﬁwzﬁmﬁﬂizﬂ@umgmﬂﬁumﬁwf?udnu?nm 9. 11)ase1 2. RzIFUNT
CREEAR C, C, % silt + clay % clay % silt % sand
1 1.08  1.44 46.1 16.9 293 53.8
2 1.08  1.44 46.1 12.9 33.3 53.8
3 1.08  1.44 48.1 16.9 31.3 51.9
4 1.08  1.44 54.1 18.9 353 45.9
5 1.08  1.44 48.1 16.9 31.3 51.8
AUTIN 1.08  1.44 55.5 18.9 36.7 44.4
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a J J a o a v A
ﬂ']'iN'JLﬂﬁT%‘ﬁfNﬂ‘]JigﬂﬂUﬂHﬂWﬂﬂlﬂﬂﬂu%uUuﬂiﬂm 9. WUHAUAY 2. %au?

105

@e1e  C, C, %silt+clay % clay % silt % sand
1 1.08 1.44 58.2 30.9 27.3 41.8
2 1.08  1.44 58.2 30.9 273 41.8
3 1.08 1.44 59.1 30.9 28.3 40.9
4 1.08  1.44 60.2 32.9 273 39.8
5 1.08  1.44 58.2 30.9 273 39.8
AUIIN 1.08  1.44 57.5 32.9 24.7 42.4
MMz iessszneuoumavesautuasuTnm o.wiaiay v.581)3
CPLITN C, C, % silt + clay % clay % silt % sand
1 1.08  1.44 58.2 30.9 27.3 41.8
2 1.08  1.44 58.2 30.9 27.3 41.8
3 1.08  1.44 59.2 30.9 283 40.9
4 1.08  1.44 60.2 32.9 273 39.8
5 1.08  1.44 60.2 30.9 293 39.8
AUIIN 1.08  1.44 59.59 32.9 26.7 40.4
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Abstract

In this study the X-Ray Diffraction (XRD), Energy Dispersive X-Ray Fluorescence
(EDXRF) and Fourier Transform Infrared (FTIR) Spectroscopy were employed to
characterize the physical and chemical properties of topsoil and subsoil which collected
from paddy rice fields in Chachoengsao province. The results show that the subsoil
structure is not entirely the same as topsoil while the chemical of topsoil is almost the same
as subsoil. Moreover, we also used Thermo-Gravimetric Analysis (TGA) to investigated the
removal of moisture from the paddy rice fields.

Keywords: Soil, physical properties, chemical properties

1. Introduction

Thailand is an agricultural country, agriculture area approximately is 200,000 square
kilometers. The east part of Thailand comprises 34,380square.The area of Chachoengsao
Province is 5,351 square kilometers kilometers or approximately13.8% of land area in the
east part of Thailand. The most economics and famous is paddy rice because of the most of
region is a lowland, but some area have infertile due to upland areas with mostly sandy soils
which the texture of sandy soil is formed by the disintegration and weathering of rocks such
as limestone, granite, quartz and shale[ 1].Quartz is most commonly found in nature as silicon
dioxide, also known as silica.While, the silicon isone of essential nutrient elements for paddy
rice,which can be found in the utilization of silicate fertilizers applications in the area with
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silicon deficiency [2]. Another that, the contamination of metal element in soils due to
improper use of heavy metal-enriched materials in agriculture, including chemical fertilizer
and pesticides, industrial effluents, sewage sludge and wastewater irrigation. Increments of
the pollutants in soil have influence to soil properties. Another that, accumulation of
pollutants from the paddy rice areas has become a concern of consumers. Especially, the
accumulation of the heavy metals can have toxic effects and create the toxic and may pose a
great threat to plants, animals and humans through the food chain. The formation of heavy
metal in soils have several formsand have different levels of solubility as follows: (i)
dissolved (in soil solution), (ii) exchangeable (in organic and inorganic components), (iii)
structural components of the lattices in soils and (iv) insolubly precipitated with other soil
components [3-4]. Although, the chemical composition of soil mineral may be highly
changeable. This changeability is the results of and one of the main control of the chemical,
physical, and biological properties of soils [4].For this reason, examination of soil mineral
morphology is very important in the study of soil. X-ray diffractometer (XRD) and Energy
Dispersive X-rays spectrometer (EDXRF) have long been regarded as effective tools for
identifying minerals in geological material, especially those containing significant
proportions of soil mineral [5]. The aim to this study is to estimate the mineral and structural
in both qualitatively and quantitatively, as well as the thermal and physical properties.

2. Methodology

The soil samples were obtained from the paddy rice fields area in of Chachoengsao Province,
(47P X=0749171 mN, Y=1510099 mE), the soil sample were collected on diagonal pattern,
Five soil samples were collected from two layer, the first layer, 0-15 cm depth, and the
second layer, 15-30 cm depth. The five sample were mixed to obtain a composite sample,
which both layer were denoted as CH-R1 and CH-R2, respectively. All soil sample was
pretreated before characterization by evaporates with sunlight in an open area for 5 days. The
samples for soil textural determinations were oven dried at 40°C and passed through a sieved
into fine powder to desired sizes (<700 micron).Another that, the samples were separately to
characterization, 50.0 g of fine earth were used to determine soil texture by hydrometer
method according to Gee and Bauder (1986). Moreover, the crystal structure was
characterized by a powder X-Ray Diffractometer. Powder diffraction data were recorded at
room temperature using a Bruker AXS D8 Advance powder diffractomter [CuKa (Ni
filtered) with scintillation detector; 26 range, 10-80° step size 0.02°]. The minerals in each
case were identified from the diffractograms by reference to Joint Committee on Powder
Diffraction Standard File (JCPDS). The functional groups present in the samples were
obtained using Fourier Transform Infrared spectrophotometer (FTIR), Perkin Elmer model
PE2000 (FTIR). All spectra were recorded from 4000-500 cm™ at 4 cm™ resolution. For
FTIR measurements, 2 mg sample were dispersed in 300 mg KBr. Energy X-Ray
Fluorescence was used for the qualitative and quantitative analyses of in chemical
composition in the samples by Energy Dispersive X-rays spectrometer (EDXRF) Panalytical
minipal-4. Themogravimetric data were recorded on a NETZSCH STA 449F3 STA449F3A-
0863-M, which allows simultaneous recording of the weight losses (TG), the temperature
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increases in a static air atmosphere at a uniform heating rate of 20°C/min in temperature
range 25-1000°C.

3. Results and Discussion

The X-Ray Fluorescence spectrometer (EDXRF) analysis is presented in Fig. 1. The element
content of both soil samples compose of Si, Ca, Fe, K, Mn, Ti, Cr, Zn, Ag and Cu. On this

basis, the elements found according to their weight percentage can be seen the recorded in
Table 1.
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Figure 1 EDXREF spectra of the Topsoil (CH-R1)
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Figure 2 EDXREF spectra of the subsoil (CH-R2)

Table 1. XRF analysis of constituents of Topsoil (CH-R1) and subsoil (CH-R2) (Wt%)

Element CH-R1 CH-R2
Si 45.621  9.579
K 0.167 0.067
Ca 0.211 0.082
Ti 0.312 0.137
Cr 0.002 0.001
Mn 0.022 0.008
Fe 0.81 0.328
Cu 0.002 0.001
Zn 0.002 0.001
Ag 0.047 0.021

The powder X-ray diffraction patterns of both soil samples are shown in Fig. 3. The
structural of topsoil and subsoil as follows the XRD diffraction peaks showed strongest
reflection with a maximum at approximately 26° which corresponding to the alpha quartz
(S10,) as major phase and the minor phase is pyrochroite (Mn ( OH ),), Monteponite (CdO),
Sodalite (Nag ( AlSiO4 )6 ( MnQOy4 ), ) and Gupeite (Fe;Si) which corresponding with the
result of EDXRF which report in Table.l1 . The XRD data also indicated that the crystalline
structure of both soil samples corresponds to the diffractograms by reference to the Joint
Committee on Powder Diffraction Standard (JCPDS) numbers 00-046-1045 (SiO,: Silicon
Oxide), 00-012-0696 (Mn ( OH ), : Manganese Hydroxide), 01-073-2245 (CdO: Cadmium
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Oxide), 01-082-1814 (Nag ( AlSiO4 )6 ( MnOy );: Sodium Aluminum Silicate Manganese
Oxide) and 03-065-0237 (FesSi: Iron Silicon), respectively.

(b)

| CH-R2
L__MLJUM LAJ» ;H.,.___‘ A

| JCPDS 03-065-0237

JCPDS 01-082-1814

Intensity (a.u.)

(a)
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l 1 1

| : JCPDS 0-(12-0696
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S L L R LS RN AR RS ARSI LAY LARAN RARR
10 15 20 25 30 35 40 45 50 55 60 65 70
20 (degree)

Figure 3 Powder XRD pattern of Topsoil (CH-R1) and subsoil (CH-R2)
samples
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Figure 4 Thermal analysis curves of Topsoil Figure 5 FTIR spectra of Topsoil (CH-R1)
(CH-R1) and subsoil (CH-R2) samples and subsoil (CH-R2) samples

From Fig. 4 represents the FT-IR spectrum of both soil samples. The absorption bands
of two peaks situated in the region of 3697 and 3622 cm ', were interpreted as relative of the
cation(s) to which OH is bonded, especially the ALLOH vibration at ~3620 cm '.The
characteristic spectrum exhibits a broad absorption band at ~3437 cm™ is caused by OH
vibration. The silicate spectra are characterized by three strong Si—O frequencies between
1120 and 950 cm " and interval of 600 to 400 cm™ which corresponding with the report of D.
Pravel et al. [4]. For vibration at interval of 2840—2890 c¢m correspond with C-H vibration
and H-O—H deformation vibrations from absorbed water have peaks at 1700—1550 cm ..

Thermal gravimetric analysis (TGA) was also carried out in order to study the change
promoted by the effect of heat treatment as shown in Fig. 5. The TGA curves of both soil
sample show the mass is being lost due to presence of small amount of moisture in both
samples at temperature range (50-200°C), and then, at temperature range (200-500°C) have
greater weight loss because of dehydroxylation. Another that, the TGA curves shown the
recrystallization of soil samples at temperature 1000°C, which corresponding of the mainly
inorganic residue remained at the this temperature.
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3. Conclusion

The TGA, XRD and FTIR techniques, have been used to investigate the structural and the
thermal activation behavior of solid state transformation on heat treatment. While, both soil
sample are consists of quartz phase as major phase. For the chemical component from the
EDXRF results may be enough to identification of the pollutans in soils, which the
contamination levels of Si, Ca, Fe, K, Mn, Ti, Cr, Zn, Ag and Cu. All of the heavy metal
concentrations measured were very low and much lower than critical levels.
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