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Development of Groundwater Treatment Equipment Sets

for Consumption to Tackle Drought of Community
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Abstract

This research has developed a groundwater treatment equipment set which manufactured from
thick PVC pipes. By us.ing carbon filter, manganese filter, and resin filter used each of 3 kg. Water pulling
from tank used a 5.5 bar solar water pump with an inflow rate of 4.8 L min™ and a flow rate of bile from
the filter set was 3.8 L min™. From the study of the efficiency of improving groundwater quality, it was
found that the filter set could reduce the total solids by 99.8%, reduce the turbidity by 71.2%, reduce
the conductivity of 98.79, change the alkalinity of 6.7%, reduce the total hardness by 89.4%, reduce the
metal content of Fe Mn and Cuy by 61.0%, 94.8% and 50% respectively, and reduce Cl to 57.2%. The
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quality of treated water was within the standard of water for consumption. In addition, it was found that

activated carbon produced from the damaged tamarind pods can be used as a filter material instead of

the commercially available carbon filter, with not much less efficiency. The production cost of the filter

set is less than 3,000 baht. The overall satisfaction of users is at a high level. Therefore, the developed

groundwater quality improvement kit was another way to solve the drought problem of the community.

Keywords: Water treatment equipment sets, Ground water, Drought problem
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2. InqUszasAveInsIve

2.1 wfaw"vummsaammu-qmqﬂnmid%’uuia
A mhvImawuundauitle Tagldndaalni
nuasering dmiunsgulnauarlivsslomily
YTy

2.2 w‘faﬁm:nnwﬂszﬁv@qmqﬂnsdﬂ%ﬂs‘a

A TWILAE AR UUsEAVE A MYBInIsURth

YINNARIDLN
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3. 52 UsuitHY
31 miﬁ'vumaanuuuuazms\hsﬁvﬁqm
gunsal
vf”rmsﬁ'nmaanLLUUWU%'UU;Q
AunIMLIUIANa lngviinisesanuuuyn
auUnsalvYanmnImiuiaiadi dan
warauuaziRsawesantsululg ey

siuATuSau

3.2 nsfnwraudduarauninvesiiuinia

L)
v

wazUssdvinmlunisuwimihnesyngunsal
'lu-ugumauﬁié‘lﬁ'ﬁwmmaﬁ"aaehwaq'qu'uu
Auaalng drnaidles Simimiwaysal NN
iubuimasegne w lsmeunadaadugunm
sivaraglng mmfuvhmsﬁnmﬂmmw'uaqﬁw
wimavesiretnAuly Aaun1TURLaLMds
msUwmb el imsiirssimuSunuveuda
viavn (Total solid, T) TneTBszimowivlugouan
$ou (fve Memmert, Germany 1 UM500) n15
Tssir ey ulee 3§ A launsn
(Nephelometric Method) Tneléia3esinFaiy
Yuvenn (s HACH, USA 31 2100N) ¥inns
AmssimAintsi i uesAraundunsa s
(pH) Imu'l-&'m'i‘aﬁmﬁ’mwsﬁn‘lwﬁmazm'mtﬂunsﬂ
e @ie  WTW, Usa U LF300) ¥hnisimsent
MIAUNTERY MR (Total hardness, H total)
AAANTEANAITUBLLR (Carbonate hardness,
H carb) wazA1AMNIEA190125 (Non-carbonate
hardness, H non-carb) ¥t U aa gil
MR IIMAAUNSERTImuATes U
#rete vilmen1sdiumidegeuiums 25 mL
laasluvinguvunsuin 250 mL 9vnifuidy
#1358ty buffer pH 10 a3lu 10 mL s ufia
1085 Eriochrome Black T aely 4-5 vem 31ny

tlnmsadvansazarumsgiu EDTA g
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Y ‘qumsazmuaztugauﬁmnawvﬂﬂunjuﬁlfﬂ
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nIE1aTanun MNNIMUINTFIUYBIATATATY
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viaAssItuned Tneld Eriochrome Black T
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ARTIIMIAIAINNTEA AT UBILRTEILUAANA
fret laen1sUwmhdegiaiums 25 mL
Taaluvangusuyeunn 250 mL 9nududuie
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- o o
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v -
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AUBIUR (H carb) Tadmunuluavesannunsedng
13"1ﬂ5'nwLviwﬁvﬂ?wﬁwmihuwiua ¥4 HCL
Tlun1stnimse durumidsmmnsedasen
aums
Hnon-carb = Heotal - Heao

(1)
e Huotal A0 ANAIMNSEAYT VIR

Hnon-carb AB AMANUNTEANONIS

Hear D AIMUNTEANTIATI

TS ualansindn (Fe)
wINA (Mn) mouns (Cu) Tnematia Atomic
Absorption Spectroscopy (AAS) & q81a T 84
Atomic Absorption Spectrometer ( 6~ % o
PerkinElmer, USA 3'u PinAAcle 900F) uaswmian
Yinunraenlsalessulnsifersnulnsiuanin
(Argentometric method) Tasvhmmduneusad 1)
¥1 Blank TnensTmhndufivsiaenaaslss
Teoau an 100 mL (Fuansazans 5% w/v K,Cro,
asluviuna 1 mL e uinluininsag e

AI0XAWUIMIZIN 0.0141 N Junseiadegayd

msvseplvnisiedvmagmsiannruanlugimaedousin aéi 1 (nSCAP2020)

¥ .
& ot

(miavawmz’i’uumnﬁmﬁaaTULﬂuﬁmﬁamm)
uar 2) vinmsasediessivuiuoueaslsaluth
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mL ldaslUluraguramvuin 250 mL ududnh
nAUAIUTIAIIN CU adluBnU3ng 50 mL Hiniy
WUATALAY 5% w/v KCro, aslu 1 mL uda
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Vanueaslsaluinmasetie
vnseenuuvkazSavigagunsaluiuiye
auninaalagliTvunauarinnumnsa
Tunmihlldou wudelfazann awnsoliviedss
simmnduiaguanlunisuszaviyngunsalld
dmivmsnseslfarsnsesnuouiuiug arsnses
wienida wavarsnseasdu (nsendvienaluly
vioanan) TaelduIanad muzauivTuInYen
nsedluyunauviniy nﬁﬁﬂfﬁnnﬁwsw‘dwqﬂ
nsedlsdanileanwaduun 8o psi 138 5.5 bar
nsAnYIVTEANEN e syAgUnsaivminurena
Mlagn1siisuiisvant@uaznmunimuaema

naunIsUAkarAEndinIsUR

3.3 nsfnwarfinelavesnguilan

nsAnwiauianelavedldaiunin
nquneasnsuazgfiauladrsmniseusudreven
walulad t?aamwémLtasn'ﬁ'l'ﬁ'ﬂiﬂa'uﬂmn'qﬂ
u’wﬁﬂ'tfwmmm‘ﬂa'l%‘lumsqﬂinﬂu.axmsm'emi
17 20 Au Teslfuuuussiluwuvinastd
Uszanwan (rating scale) $1ua 10 98 1 5 sedy
nzuuufe Rawelaunnilan (5 Avuuw) famelaann
(@ azuuu) Rawalavunans (3 avuuy) Ranels
Uy (2 Azuuy) uarfianalavesiign (1 Avuuy)
mmiumAnadsaviuazmsziumuRels
Tuusiazsimlngseduamufianelasnniian (4.51-

5.00) sesiuAuRanelaun (3.51-4.50) seéu
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srvumsinaldeureai g uasiesndindy
o w ¥ v o o v o
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a ¢ 9. w5 -
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v o o
2oNUWUULS wanIFaInIng 2

= Y v
NN 1 anwaznsoenuuuyngUnsaitinsesly

RV VATTRTo R
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P - v o
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o - , 9 o v
6 17 dAUGY 95 cm drudansesniansarldve
- v « & o
PVC 9iiaviun ﬁ'ummaumuquanmo YR
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o o | W o w
UaTINNIONADUVINAY 16.8 L uax 7.5 L audsu
Inefi¥andug Mslumsusznevyanseanhldun i
ATOUYID NTIWNTOIRIUVU-819 vio PVC vun 4
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VU T9ADanRYTUIN TORBAMNNANTUR WAL N
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NITVUIUNITNTBIUT UTENDUAIY 2 d2undn 9
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P Y oo 2 o
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- ¥ v 9 ve ° '
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2) 3TUUYRINITNTONUIUTENDUME §anTeq

% ¢ a o vl
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Fuuunn 3 kg Tnsviinamesansnsesiildiiiion
mmsauﬁuﬁmsaqLwiaxﬁw'fo'fm'lﬁszﬂ"waqaﬁ

nsamq’vﬁna’wniwnsaaw"'[iﬂaqﬁuawnsaqmq

Uuwa'uu'lwao“lansm (muvmawsumwamm
dansessanadesiing 3,000 u) Tneilszuuveq
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v o W o o
nseaneludsdndanng 3

< o ' v
A 3: guuuunsdavgUnsalludiuesld

ED]

4.2 nansfinwaifuaramn e siuaea
uaxstﬁmew’lunwsﬁwﬁﬂﬁwawﬂq\mitﬂ
mnmsﬁnmﬂsxaw%mwvaa'qﬂqﬂnim"lu
msu’nﬁmﬂmmw'lfwmmaiﬂu'l{n"tsﬁufﬂmma
mnn"mwuzussqugwmmaha'l'ﬁ'{]'u'lfﬂﬁdwuaé
YUN 80 psi w3o 5.5 bar w"ﬁa"mwmsqﬂ'tfwmﬁ
wm’wﬁa”mﬂmﬂwaﬂaanﬁﬁ\nfwmnﬁam-uu:L'l'hc'fq
NIDUINYIIAY 4.8 L min™ ierfrinuszuunsss
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wlugilmmeidouudin i | (NSCAP2020)

v

ug'lvihTmumef'lﬁﬁuNﬁumnnmnfo:mmsnmum
Ulay uumaanm‘luamm gen71idl dnsy
Usuawsmw'luﬂwmsUwUs‘mmmwvaqu‘w
vInafiudenses wamaleimamsned 1
mnwamsﬁnmmws"wsaﬂmmwvaufw
'U'mwaﬁmumnsmﬁqmmaﬁw ws‘uuwmwm
aUnsmnsaammmaua’lmsn'l'ﬁ'lumwsqu
AaAIIIAYsusuls Tnsamnsatisan
Vinamwewdaanunld 99.89% anAIA YUl
71.2% anAn1surlwi e 98.7% Ay
nImsaAsuuas 6.7% anFAINNS AR
197 89.4% anuSunalansre 1¢ 61.0% anuTuio
Tavie Mn 16 94.8% anusuralans Cu e 50%
ua°Usmmﬂaa"lm"1imau 19 57.29% muﬂmmw
‘uaw"mmuanqusmzumwuuﬂmmwmu

LﬂW‘VIJJ'WWE’]U'U0\111'121’1145Uﬂ’ﬁq1ﬂﬂﬂ

<l a
AN L2 wanadsyansnmueayngunsallunnsg

Uiulpsnmunminiemasmegng

Uinamesnmnwil
. N3 inle
vilaveseduidnw , ”
ADUNIT | ndanas
U1n Ui
Vhinavesudeiavun 725 1.41
(mg LY
AR (NTU) 24.1 6.95
AW (us em) | 1,215 15.27
A dunsa-sng 7.15 7.63
APNNTER LR 452 as
(mg L)

Yimnalane Fe (ppm) 0.0420 | 0.0164
Yanadave Mn (ppm) | 0.1126 0.0058
Yinalane Cu (ppm) 0.0020 | 0.0010

Vanaleseu Cl (ppm) 9.81 4.2
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98.6% amFmIIYuls 65.5% anAnistlwile
98.2% frharudunsasaudsuntas 4.0% an
AAMunsEieoumls 89.0% asUSinadanzFe
161 51.3% anu3nalave Mn 16 94.4% anUSina
lane Culdl 27.3% warySunanaslsdlosou ¢
48.29% Feannsovmiiidunisnsestlulélunis
gulantumuuls Weennaunmusniikiuns
Us"vﬂ‘;oqmmwffﬂqmmwmumm'ﬁmmg’m'oaa
Jﬁdw%‘umsqtﬂnﬂ

- -
AN 2 wamaUse@nsamvesyagunsailunis
Viudginmunmiuimamedne Tnelauiusiug

o A vy o - <,
vman‘lm1nﬁnuzmumaUmumnﬂtﬂumsnsm

Yiunvesnuaw

o
n

- | v vy
vilnvoaadenfne n53970LA

AoUMS | Mg
Y1ia

Uaa
Vinnuweaudaiavue 754 10.54
(mg LY
AP (NTU) 22.7 7.84

Ans i (us cm™) 1,145 | 20.82

(ftc.__;; mMsEpIvnssEaveRgn i purueaalugiameiFeuudin A 1 (nScaP2020)

v
< o

anuunin-ana 7.23 7.52
ARTLNSEFT LA 546 60
(mg L™

Usunalave Fe (ppm) 0.0380 | 0.0185
Yiinalave Mn (ppm) | 0.1115 | 0.0062
Ysunalave Cu (ppm) 0.0022 | 0.0016
Yiualesou CU (ppm) 9.84 5.1

4.3 wansAnweuiawe lvveangueldam

wat I ainn1sasuatuAl L awelesia
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dugiinn
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1hvma nsdfrwdunaes dmin
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umsin @19 71391075990 75979
Irnsau. unyinersvasunun s,
NIMUMIUAT : uInedeeSuaiunsd
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UssmAnsensnminensssaumiuardanandon
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warmstestuluFosdaundonduiv
W.A. 2551, (21 wawnau 2551). 79975997
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Henze, M. (2002). Wastewater Treatment. 3 ed.
New York : Springer.

Moonsri, P., Pongpian, W., & Moonsri, K. (2016).
Production of Activated Carbon from
Moldy Damaged Tamarind-Pod.
Applied Mechanics and Materials,
Vol.855, pp 137-142.
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