' v
ANSIANUSEANBATNANS AT ALARA LN LaaK I ae TN

a o

J3aan3ansngEel Tudas

ASANENABASIEIMNEY IERBLINAINnsBsn1sAnEA
NANFRTUIYY1IAINTIHAIIATHNT TR
AU BYIAINTIHRININF DN
WHATAN 2555

a a S a [
RUVANBLURIBINNIINYTIRYNS LY



197198 AUE NEILALANUAANEINSNITANEIFaLEY NRAETAEN LY (8

1
=

ANTUNNITANEIAUASIFILAWEY 3B “N1TANUTZRNBAINNITHITANEN BN LH A
Tnalife”  WinanadssulindauniiwesnisinuimunangnsuUs gy iAanssnAans

NP TR AU IENAFINTTNRILIANDNADINATIN YR WL

(m3.lqwle ansziaiy)

e‘dl =1
19715989715 NwAN

(3D9FNNAT1915T AT AN AWNSN)
Aaa o/ 1 di
ADIUAIVNIRENITANEIRBDLID

NOHNIAN2555



AmnsingsNUszne

NISANEIARAIIAIALRLEIRULT thL%@@qfﬁﬁfaﬂmwﬂ'gmmfjmﬁamﬂmmﬁﬂ’
A aNUTIAE 319719 NEIUAZ AT IN NI RS NANTHLALRILIARDN
NAINYIRYNLIY Y] NYINY ﬁfﬁsﬁﬁﬁﬂLLu:ﬁ’m%ﬂmmmmuuﬁfﬂ%’@unwéﬂwhm fagl
Ao e laifiuesdnede auntsAnuiduaindasauesdnieanugolld §Rnunduadn
°n@ﬂ‘mumUW‘j:@mLﬁu@ﬂwqﬁf’i o 75

K% |d| = & 1 dl Y

29YBUNTLAMUTTUMYTINU il 7 m.atanile 2.aYwLAR 9.1 @9 a7

| =) a & o . a o o @ U & 0

ANAINT B NS RASIEIAaaINITANUS s ANE AW IHANT I AR N L e T R A5 9T 97
o 4 1 2 a
SURUFIQRIIATLF

29YDUAMENIBNIHATOUASIEIEANE uaziiausantwdauw flHAaw
Foamde aluays uazldiAslaaNan

AosAuazlsylamisuieiannnisnunAnuasatiul gAnuduaineegfinug

HnszAmNT vinu
q q

| Ay A o ¢ o
AMMIBUATINTNE WD PLIDN



1
r=1}

FD1589 AN S RYBATNNNTINEPARN N LE R e T
FIP= 2 2 | Ay Y ¢ o

JRnunAua nfispasEanIngunl Fadng

AUSnMYA ns.lawla anilsziaBy

USLLANFTITRNRE  N1SANHIARAFIIAILAILBIIF.N. AU B I AINTTNRILIARDN,
NUINETRENZLEN, 2555

¥

ANAALY WMANHNTANNNTI3T (CyperusinvolucratusRottb.)NTIAKENA
UNAAsa

'ﬁ:uuwﬁmﬁmﬁ:ﬂwmmLé’ﬂmu"fﬂ@T%ﬁﬁ?ﬁﬁmﬁuﬁwﬁu?umﬁwﬁmm:aﬁ“ﬂ‘wu
ﬂfgmm‘sﬂwﬂy@wm Rnazanesin BRI aman nnsAnenaseriifiuunannnisiis
Uszansnmiunisinsamanusintdmulaetds:Tomisnnnalnaasity nnsfnunTa
WULINABIAITNG 150 ans neluussgnaanuinnazgninunnaad
(CyperusinvolucratusRottb.) uazflLULdIanspruANAH gnAzAalUisufeunisan
UBHnaManazanain LLuué’mmﬁmmmu@u?ﬁﬁ'}fﬂ@Tuumﬁffué’mflmﬁfﬁmzo
ARSI 1 TH AN T TN AnEn B Mo S NaranemAY 571N /A, WaKIWNNTLAN
ANNARIL AN ALRNDINALEIATNRNAZAENanRIA4T7 NN /a.UseanEninTunis
Andananaraieinnesuundiansfilgnizgenduuudaesibildiugnizlandadn s
Zauaz 93 Waripaay 87 MNAAU uandnfsiidutasRnsyAnBaannnsinsamsn
avaen Fifundef Wasenfrannsndaiueendanllsdansniials vinHndnd

o o

¥ & ¥ o/ =y A & A @ 3
aranguIuifdnAaiueengianananinisiuiasilfeugUnaaduaznauman
waNaMNHNIIATIUT99 IHLUUs1ansdfidandaefiinn1sgafinRassamanifusiniy
wazmsaruinngan ATy aanis Maresiniwszuuie (i Ffuat ey

AN ANINTI



Title Enhanced Ferrous Removal Efficiency in Groundwater by Plant

Author Acting Sub Lt.ChakkritChaiwaong

Advisor SomanatSomprasert, Ph.D.

Academic Paper  Independent StudyM.EngEnvironmental Engineering,University
ofPhayao, 2012

Keywords FerrousGroundwater CyperusinvolucratusRottb.Gravel

ABSTRACT

Most ofsmall drinking water producing systems mainly use a groundwater as raw
water which havelarge amounts of ferrouscontamination. This study aimed to increase the
efficiency of ferrous removal in groundwater by utilizing mechanisms of plant. Two150 liters
Lab-scale models filled with gravel were used in this study.CyperusinvolucratusRottb.was
planted in the first model whilethe othercontained noplants. Both models controlled
sampling water to flow vertically at the rate 120 liters per hour. The groundwater
contained 57 ma/L of ferrous residues and decreased to 47 mg/L after aerated in the tray
aerator. The study found that model with plants showed higher ferrous removal
efficiencycompared to the unplanted model which was 93% and 87%, respectively. The
result was confirmed that plants helped increasing ferrous removal efficiency because
plants delivered oxygen to their roots increased the ferrous oxidation and transformed
soluble ferrous into non-soluble form. Moreover, the gravel in the models also helped
increasing adsorptionrate of ferrous and slow down the water speed to have more air

exposure.
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