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1. qﬂnmﬁﬂ?muf’fﬁfugm laun finnoes vaaiadiuias waagilsuy Tula dausa
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2. Nylon 47 mm Filter membrane, 0.45 4 m : Alltech
B m?aawzh : KS125 Basic, KIKA LABORTECHNIK
4. ToufgAn1 AU (Dessicator)
5h m?aﬁjumummﬁaqa (Magpnetic stirrer) : Janke & Kunkel Gambh
6. 1950FIAIBYA 4 RIS : Explorer, OHAUS
7. 191U : DIN 40050 — IP20, Schutzart
8. pH meter : Toledo, MP 220, Mettler
9. Conductometer : MultiLine P3, WTW
10. Superspeed Centrifuge : Allegra 64R, Beckman
11. UV-Visible spectrophotometer : Libra S11, Biochrom
12. Fourter Transform Infrared Spectrometer (FTIR) : Magna IR 560, Nicolet

13. Scanning Electron Microscope (SEM) : JSM 6400 Scanning Microscope, JEOL
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2. Black MLD, U5iMaia 1S unes Insd $1da dan Samassys

3. Congo Red : Analytical reagent grade, Fluka Chemika, USA

4. Cetyltrimethylammonium bromide (CTAB): Analytical reagent grade, Fluka Chemika,
USA

*5. Octadecylamine (C (H,,N) : Analytical reagent gradc; Fluka Chemika, USA

39
6. Lead standard solution 1000 ppm : Spectro grade, BDH, England
7. Zinc standard solution 1000 ppm : Spectro grade, BDH, England

8. NaOH : Analytical reagent grade, Ajax Finechem, New Zealand

9. HCI : Analytical reagent grade, J.T. Baker, USA
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10. HNO, : Analytical reagent grade, J.T. Baker, USA

11. AgNO, : Analytical reagent grade, BDH, England

12. NaCl : Analytical reagent grade, BDH, England

13. H,SO, : Analytical reagent grade, J.T. Baker, Thailand

14. BaCl,.2H,0 : Analytical reagent grade, Ajax Finechem, New Zealand

15. MgSO,.7H,0 : Analytical reagent grade, Ajax Finechem, New Zealand

3.2 A5MINAn0
= "4 a d
3.2.1 ﬂ15!ﬂiﬂuluu'ﬂﬂ‘lu‘nﬁs5“‘”19]!!@5!1]“7]81“7]9\91!!‘1]5

[ a
3.2.1.1 MSIAFEMUUND IUNE354B1A (N-bentonite)
o 4 9 =1 @ :: o " £ 0
vnvune lunvivaldazidua nasnniuiinllseudlonziunsasouvuia 150

VI o sy ¥ = a @
Tunsou udniwawune Tuid Idnevfigamail 120°C ihunar 2 §9Tus

Jd o
32712 msm"?numum‘lunﬂﬂuﬂs (Na-bentonite, ODA-bentonite a2z CTA-bentonite)
= .S a say v ) v &
1M30% Na-bentonite 1A0AN 1 M NaCl Tuiune luni lavinde 3.2.1.1 audonieq
' 8 5 Ay o ¢ o v
TunuA21057 600 rpm AgaIMAIHY (29.0+1.0°C) 1luan 24 ¥ 1w sntiwi lnseaazds

Y oy v 3' @ (P} - A VA 9 Y o =
ANNAUNAIL n3UNszN Il O wmdoag Fanadonlaold 0.1 M AgNO, udnirljoun

il 60°C ilunal 48 11u4

= o ~§ B a @ &
11303 ODA-bentonite 1A8N15111 N-bentonite a30114 25 ¢ layasazarvaaulsas
. : i S <
Y32noUAI Octadecylamine (ODA) 5 g Wi 2M HCI 250 mL AuAI0a3 03T unILA1UI52 600

= ay = o o = TR v Sy 2y oy . &
rpm V]QTMWQNW@Q Lﬂuna1 4 9l Wmmﬂuum‘ﬂﬂa 1 AU UABNUINTUUVUNT a0 UINAUY

v 0
L% (g

1y {3 ) ~ a < o
naw A5 aunszne lulinsamaeey 1hlevngumgii 60°C iuna 48 421

v v v
1503 CTA-bentonite  1A0111 N-bentonite aSon 1@ 25 ¢ 1@wninau 250 mL uag

a

. N . . Y y Y a3 !
Cetyltrimethylammonium bromide (CTAB) 5 g AUAIAT03T11NIUANNIGT) 600 rpm ‘ﬁqmﬂqu
o‘fl ) @ v o o v Y s 9 & g g 3 & 2
65°C 1Jun 4 ‘]ﬂjll\'l ﬁmmﬂuummh I AU HAUNHIAMUVUNI A NAWYUINAUYDIY) AT U

14 A = A VA 9 o ~ a ° [~/
Tutiindeuay Br midooyg damaaeulasly 0.1 M AgNO, i ldeungumngil 60°C itunan 48
SRR

I~ @ ' a a W ¥Yq Yy & q Y g ° @ = vy
wnualetmmIoy laluuiaui senalulaudigannuiu dmsumsaneiae 1

= wa J a J v
322 ﬂ1iﬂﬂ‘ﬂ10’31‘1]9]5“6&!‘1]14!‘1’]0“1‘1«!‘“5’55“‘15Wl!mz!ll‘lﬂl?)ul“lﬂlﬂﬂ!!ﬂﬁ

=) [ a 5 a )
3.2:2.1 ﬂnymmgmmmuuﬁum e Scanning Electron Microscope (SEM)
o w ' Jd 1 v W -~ [ ' a A
mmaamuuwaiu‘nﬂauuawaaﬂmnhTmm%’n"hhwuu'mwmam& INAYNA

@ ' Y o a 7Y A Y
voerroo 1 iGon il s izialomies SEM moldangquanme



s

XY
3:2:2:2, ﬁﬂﬂ]ﬁ‘ljﬁ&ﬂ‘lﬂu a8 Fourier Transform Infrared Spectrometer (FTIR)
a o Jd v W
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3.3.2.3 Anvimsuannaeilessnuuan (Cation Exchange Capacity, CEC)
va a @ ] g ya
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Absorption Spectrometry (FAAS)
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il 2.0, 3.0, 4.0, 4.5, 5.0, 5.5 uaz 6.0 ¥ TwHIAA1MT 250 pm TaelFIaraugan1d mmiu

o = Y a I |1 a A
ATONTTRTAY u’lﬂ'ﬁﬂxﬁWUﬂﬂi@QqﬂN"l'Jlﬂ§1$W1J5111illiaﬁgﬂlﬁﬁﬂiﬂﬂ FAAS

a d (%
4. AnvwavestlSinanuune lunneanuannselumsgadulans
WEsaLaoaLnIANUTUTY 20 mg/L HaLAITATa0dINTanMUTUIY 10 mg/L
a @ ' L a v @ = o A
pH 5.0 wuaudrodrwuune lunlulsuumeqdufe 1, 2, 3, 4, 5, 6 uaz 7 gL W lwen
3 < 4 o < a p
A159 250 rpm  Iaoldaraugainld simiunsesasazae irvaisazasnnsodldudms iz

s langnmae lau FAAS

=2 Y Y Q' v
5. ﬂﬂ‘}.ﬂf«lﬁﬂ!ﬂ\‘lﬂ)Tu!‘ll'll‘ilulﬁNﬂuﬂlﬂ@ﬁ1§ﬂ$ﬁ1ﬂiﬂﬂ3
a @ (] J 0 a a = Y
mnm’omamuw@‘lumma:%uﬂ ﬂiU'Imﬂ&WiJ’]Zﬂllinﬂ‘UO 4 aﬂumﬁaxmuiawz
' a da Yy g ' @ A o = <
uAaFIANLANUANTUAIT AU AD 10, 15, 20, 25, 30 AL 40 mg/L pH 5.0 11 Tiwg1naans
Y Sy v 0‘: o a 9 a Jd |a
250 rpm IﬂUGl"Iﬂ'JﬁWﬂll@]ﬁ‘ﬂvlﬂ INUUNIDITITIALAY UTﬁTSﬁzﬁ'lU‘Vlﬂﬁ?J\‘lulﬂlﬂ’)!,ﬂﬁ'!%ﬁlliu"lm

AzNINIMaD 10 FAAS

=1 < [y v a Y] v d
6. anwlolamesuvesmsgatulanzunazyialasniod 1 uune lun

o 9 @ ' a ~ U =2

deyanisgady lanzuaazyialugisaza1on 180 InMsANEIHAYDIAI 1Y
Yy ¥y A g = o o 0 i a
WuTUSVALYEIMTaza1 lanznAndnEuzMIgaTUAWNa Invosuasnliosiaz Wguas Tay
o v @ [ d' = 4 [ c; a ]
MUIUNIAINNNTNITOAATUFIAA (q,) MAINVDIANTYT (b) MAINYRINTUAY (K) taza

Cd
AuszansINNIINA0Y (n)

[ a a (% ' J
3.2.3.2 msgaguadenueaunazyinlasnleg1uuune lun

a ay Aa
1. MIIUATBUAIIATNYTUDNINDYN
IATONE1TALAIE BLACK MLD A2 UNTUATE 9 NUAD 20, 30, 40. 50, 60 1AL 70

mg/L @Ue15a2a10d Congo Red 1a3un1H A tudu 30, 50, 70, 90 11ag 120 mg/L
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muday) USuan pH 11 4.0 uaz Congo Red (AN 50, 100 1A 100 mg/L §W5TU N-
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