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ABSTRACT
The purpose of this research was to investigate the quality of sroundwater in Bangkeiad
Subdistrict, Singhanakhon District, Songkhla Province before and after the filtration with

activated carbon from palm charcoal frond. Then it was activated with phosphoric acid,
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concentration 85%, activation time 6 hours, temperature 400 °C. The mass ratio of charcoal to
phosphoric acid volume is 1 : 3 and used to test groundwater filtration. Test results in water
before filtering Fe concentrations in water sources A and B were lower than the maximum
allowance (1.0 mg/L), while C and D had values higher than the maximum allowable limit of
2.330 mg/L. and 1.657 mg/L, respectively. Mn was not detected in water source A, while in
water source B, C, and D the values were higher than the maximum tolerance limit (0.5 mg/L)
equal to 1.589, 1.295 and 0.964 me/L, respectively. Zn in water sources A, B, C, and D had
values lower than the maximum tolerance limit (15 mg/L). Cu, Cd, and Pb were not detected
in water sources A, B, C, and D. After filtration, the concentrations of Fe, Mn, Zn, Cu, Cd, and
Pb increased at all sources. Results of surface characterization using SEM, when activated with
phosphoric acid, the lateral surface condition changes. The acid content is too high, causing the
pore structure to be destroyed and the adsorption capacity lost. The cross-sectional area, there
was no reaction. Moreover, XRF test results found Fe Mn Cu contamination in palm charcoal.
As a result, groundwater from all 4 sources contained trace amounts of metals and heavy

metals increased after going through the palm frond activated carbon filtration process.

Keyword: palm frond, activated carbon, groundwater improvement
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me (Pb) me/L noclu 0.05
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D 7922'5” 100°25°51” vy 5 wy 5 ihinfu

¥ 3 v o ' &
ﬂ?ﬂﬂimﬂuﬂaﬁﬂiy%’lﬂﬁ‘w NAaNIUTU

Aoz fumaansiafnatufusiunanmaliay
Tnsnsnszaunaedinenintoanodn it
nagauANaINITalunIsdnlang wazlane
winantuInng fuautaden sunedanuas

FaIngIvan

2. WA iun1sIae
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2.2.1 maaaauammwﬂgwmwaLﬁ‘yamyu
fadl 4 pH wazUSinawosudvaratedtanun
(TDS)

2.2.2 wivsunalane wazlaneminale
\A3 89 atomic absorption spectrometer (AAS)
Aanalyst 100, Perkin Elmer, USA Tnelyinaia
Flame @113U519 Fe Mn Zn waz Cu uag 1a
weaila Graphite d§w3us19 Cd uay Pb

2.2.2.1 ¥d2881911u1A18 50 mL
wiasluSnnosuunn 200 mL
2.2.2.2 dnhndulalufnnes iy

n3alum3n (HNOs) 65% lasusung
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Thermo Gravimetric Analysis (TGA) TGA 7,
Perkin Elmer, USA
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pH Al ndaanuduilleuiigaungd 110 °C
w1y 24 Falue uaauiusTuswazilusouny

AELNTIVUIN 60 mesh
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2.0.1 Tinzndnunziuing Scanning
Electron Microscope (SEM) JSM-5800, JEOV,
Japan
2.6.2 Fnw1lASIES 19INENA 28 X-rays
Diffraction ( XRD) X’ Pert MPD, Philips,
Netherlands
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Netherlands
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naun gumnyd 100 - 110 °C na191nd uiad

waglaaazaagsNigaumgil 200 - 260 °C M1y

'
a a a

mglwaglaaigumgil 240 - 340 °C uaganiiui

gamgdl 280 - 500 °C N15ARIBAVBIN 181
osrUsznavilvdndam Ao tifu n1u uazme
[12) gaumnfifivnzaunenisindamiamaia
oglue 400 - 600 °C

3.2.2 ManTaaeuinvaziuilaglsnaos
qanssAudiannseuvinaeinsin (SEM) nou
LLawa"qmw;uﬁyw nsaneanain 85% 1381 6
Falua gaumgdl 400 °C Snsraulnemnavesniu
neUiinsnsavleanen 1 : 3 uandlunmil 4-5
UinmnadingenauLadansEaun oA
3n wanslunmdl 4 USnafiuRaauraneuLas
wé’amw?w?mmmﬂaaﬂa%ﬂLLam‘lumwﬁ 5108
Tysndswens 100 11 Fawanisnsraaeulunnd
4 aruynstaufvuingnuvuelyLEauny
AUBNA1UTEAN 100 pm JATUULIANGI LAY
HUAUENAUTEINAL 10 pm LATIHTUYUIRLAN
Lgumuqusfﬂmwizmm 2 um Wﬁﬁﬂ’]iﬂi%@:ﬁ
Aaensavoanedn dnvmugd udiusian
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AUt wanslunindl 5 wusessosnsv
Uﬁﬁ%EmJaqmiﬂizﬁuﬂimwgmaémmzﬂazhu
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Fluorescence (XRF) nan153ias1znasAlsznay
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3000 -

Blank
2500 D
2000 [ Activate
1500
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- J{L‘tmﬂﬂ |
S d

Na Mg AL Si P

Concentration (mg/kg)

[L R N
K Ca Cr Mn Fe Cu Rb
Element
MWN 6 NMsUSEULTBUNENITIATIETE R luA Y
y19U783 wazauiuduanisuay

nuewe: LOQ = 1 mg/kg, #<LOQ

3.2.4 naanmsAnwauitunme X-ray
Diffraction (XRD) Tun il 7 uansranisvadeu
XRD wenunnesay uazauiuduanisUiay
Tunulassasafitdundnees C uansIanuNan
KClIuaywmmmnﬂwa‘maamaymﬁ’umam‘s
NAAU XRF ATIAINUSIN K = 2,452 mg/kg Whag
Cl = 1,296 mg/ke uavnanves KCU lnaanedaly
wdnnefusfusmensaneanssn (HsPO,)
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2500
2000 -

1500

Count
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20

AN 7 wan1snaaau XRD Y890 1un1eUNau

wagauiuduaniesUray

AT 4 ANILVUIUVBILANY WAy
TanentnludIuINNaNauNTae WaYNaINIToInIeY

aufuiunn1sUIay Nan1snaasdsigudy

mean=sS.D.

Fe nd99nnnsnsosfiuTundigenan
e daumain C uay D fUSunawes Fe 6N
NN H94A N BUKIUATEUIUAITNTBS (1.0
mg/L)

Mn ﬁﬂ%mmﬁqaﬂdmwﬁwﬁansaﬁw
pufusuanians Tnefiumasir B C way D &
Usuad Mn qqmﬁLﬂmsﬁf{aumuﬂizmuﬂ’ﬁﬂsaq
(0.5 mg/L)

Zn uag Cu @iwﬁﬂ%mmﬁqqﬂfumé’wm
n503n28aURuTUANIIUAY wRSUSURsn
MmN (15 uaz 1.5 mg/L AUEIRAU)

Cd fiUSmanfiuduis 4 uvas wdanses
aeanufusfuansUratlneumas B uaz D San

qqﬂﬁmmsﬁ (0.05 mg/L)
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A15719% 4 ANULYUlane wazlaneminlulIuIN1aNaUNTBILATARINTINIEAUNLTUANII

Jnau

ag

Usunalane wazlavzwn (me/L)

un Fe Mn Zn Cu Cd Pb
ANBY 011240015 <LOD 0.009%0.006 <LOD <LOD <LOD
VN 312640051 180140022 0.25810.018 0.051£0.003 0.04810.001  0.28410.051
Bnou 018620008 158910020 0.020:£0.003 <LOD <LOD <LOD
W 551940041  3.66010.029 0.416+0.010 0.07810.002 0.08210.001  0.439£0.041
Cneu 233040361 1295+0.032  0.0050.001 <LOD <LOD <LOD
VN 341140032 273710004 021610013 004130001  0.04810.01  0.27310.032
Dneu 165740137 096440009 0.0090.005 <LOD <LOD <LOD
W 562440.182  3.26810.009 031310010 0.06410.002 00761001  0.395+0.182
W 1.0 mg/L 0.5 mg/L 15 mg/L 1.5 mg/L 0.05 mg/L 0.01 mg/L

MU8LAR: LOD Fe = 0.009, Mn = 0.006, Zn = 0.003, Cu = 0.009, Cd = 0.001 wag Pb = 0.005

me/L

: dnusduawneifununeylaygan

s o lyenlangeanenedannn Usen1ansensHnsneInssssuviuazdwinasy,

2551 [2]
Pb TUSuwA gena N naI9nH 1Y
AszUINNNINIIuuussUay g
WMAIRe 4 unas SUSunaves Pb #1na
AN NBUNTBIR28a U uTUR (0.01
mg/L)

msvudeulane uavlanswiinly
thuimaneunsesiiiuainamonylaugsan
Tums19?t 4 inlananedads wy dnde
INYUYY vdelssnuiivasseenuilaglale

o o o

e annslaansiidadngis Taslans
wﬁ’ﬂLuéwﬁaz%uﬂﬁu%uﬁuaqiﬂé’qﬁi?uﬁuam
i iinnsUudouvesmunanunsoiy
Cr Hg Fe Mn Pb 1unu Tngthuinasinas

WUWITEIR 3BLanenngInIMINTEIu 3
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Fufvanmuinasy lave waslanswind
wuluuianasialu@ie Fe Mn Pb Hg As
[15]

UFu1auus Fe Mn Zn Cu Cd wag
Pb Tusenauimaiudundenisnses
MU URETUANIUNAY FORRABITUNANTS
VAEOU SEM A2U5100R U 199890 U AN
ﬁuémqméuﬁiﬂNaéngwqugﬂﬁwaw el
Tngaydenruanunsalunisgady sauils
N15M529NU Fe Mn way Cu n28 XRF 1y
aumaauinAsludeuredlasifiutu
Tuthuiaandsnses weid enaiieeain
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Tygusuivits wasdngiis u3oo19aza
mmammmmgaﬂuu%nwfm nIUIIA
1nayl,ﬁmvi’ﬂﬁ;mémﬁ‘[amaﬁ'%@J@Iam
wariim lnsfuluvinuiinzugn
Uhaufonaillaveminudeuey & 1161 1a
mmaauiawwﬁ’ﬂiuﬁw'%nmﬁmwﬂaﬂn
Urauluvseinalufie 15 uns wuan Fe
Mn Zn Cu Cd wag Pb 7 wulufuuiiom
iwngUgnurauegluyas 0.05-29.83, 0.12-
29.38, 12.36-78.62, 12.92-69.11 mg/ke
120-4260 Way 6840-13610 ug/kg ANUAINU
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