PHYTOREMEDIATION OF ARSENIC CONTAMINATED
SUBMERGED SOIL BY AQUATIC PLANTS

Miss Jomjun Nateewattana

A Dissertation Submitted in Partial Fulfillment of the Requirements
for the Degree of Doctor of Philosophy Program in Environmental Management
(Interdisciplinary Program)
Graduate School
Chulalongkorn University
Academic Year 2007
Copyright of Chulalongkorn University



msiamsnyluiuigini lagldimininia

NN ﬂauﬁ’um’ UNIAU

Imorinusaidudaunilwesmsdnyauma ngasSygyrIinnmansquiiuga
muinmssanisdunaden @nawiin)
Vusiadnedy  yuInansaiumineay
Un1sdnw 2550

AvaANTveIgHIAINIAINMIINGIAY

001976



Thesis Title PHYTOREMEDIATION OF ARSENIC CONTAMINATED
SUBMERGED SOIL BY AQUATIC PLANTS

By Miss. Jomjun Nateewattana

Field of Study Environmental Management

Thesis Advisor Associate Professor Siripen Traichaiyaporn Ph.D.
Thesis Co-advisor Associate Professor Somporn Choonluchanoon Ph.D.

Accepted by the Graduate School, Chulalongkorn University in Partial
Fulfillment of the Requirements for the Doctoral Degree

......... 9 ‘-'b/ Thesis Advisor
(Associate Professor Siripen Tr?haiy porn, Ph.D.)
= p) /
c_(;_ T S Lntirloon_

....................................................... Thesis Co-advisor
(Associate Professor Somporn Choonluchanoon, Ph.D.)

...................... /)(W-Member

(Associate Professor Prasak Thavornyutikarn, Ph.D.)

SWL Member

........................................................

(Ponlayuth Sooksamiti, Ph.D.)
/ . 7. S Member

..................................................

(Assistant Professor Khiemmarat Osatapan, Ph.D.)




vV
voudums witiann : mathamsuyluiviigmilas] Fisiniga
PHYTOREMEDIATION OF ARSENIC CONTAMINATED SUBMERGED
SOIL BY AQUATIC PLANTS o. #ifinun : 381, as. 831wy ase'lvoms,

0. MUTNU3IN : 5A. AT, AN yuAeY UL, 199 i,

msihdaasisTaeldiey (Phytoremediation) Husinemanuazenasivftuiioul
fu Tnau azneufu uaz vhidau Iau‘l%’ﬁm{luﬁ'amﬁaut’fwﬂ‘ﬁﬁumii‘nfumﬁzﬁuagﬂuﬁ% 3Tl
Saquszasd  iie AnvdSinunazdsz@ntnmnsazavmanyludud e vesiauazilSvuifioy
aJizﬁ'w‘ﬁmwﬂ‘lnﬂﬁg'aué’fwﬁﬁnmmﬁ‘uﬁq 4 yiiafio vaU WNEINYY NNBoUA naz g TITIAIM
'l 1 8vesmanlfougivesasmylugyl As(IIl) uazgy As(V) Tuiwinie 4 win nausunts
naasathumnmeSua nuuersad 1 2 Mesu 14un Ani 4 wiia, YANMINAABIUIU 3 YA (YARIUAN
saldasvylugy As(in) uaz galdasmylugd As(V) fenududu 175 fadnsusenlandy Tavl
szvgnmMsIiun 4 30z fie 15, 30, 45 1ag 60 Hu

wansnaaes wui WeiituseAnBnmluns asauasmgpnniiga e gUnd sesnande an
301A wnsinw uaz veu c?qﬁ'mnaiﬁﬂaaﬁ:ﬁumsuuiuﬁuﬁﬂwﬁau As(V) 1nn31 As(IIT) Wania
azyiiagaazaumany ludmvesisuandniu  Tavdduldduiuduiigaazandsmpnniiaa
dmiumnsinuag g duveuiaznndbildgaayaumsmypnniigalusin

ﬂmﬂ?{nuzﬂmmqluﬁu Tiwy maFadves As(v) ua wumsesnd ladved As(lll) Taviins
oond laditugeiuen 33% Tuhdt 15 i 91% Tuhudt 60 dmivmanfaougilvesaamy ity
wud Ramnsiiaamnsonaeugal Asany i Asev) nag wiisugy Asv) u Asqi o unNESnET
wuimwizmsfavugon As(ll) S Asv) Wiy ke 4 yiiadilszaninmmsAouguiih
As(v) qeftqaluiufi 15 Tﬂunﬂ%'ﬁﬂﬁ'ﬁﬂszﬁ‘n'ﬁmw'lunmﬂ'ﬁuu;ﬂmﬂﬁqﬂ seeaunfegUn
wnsinwn uaz veu FduveennasuditlszansnmlunisAougtnniiae fe 1y sesnanldid

fuly drduldaunas Aulu awd gy

6
[ ' o o
M1 MIdamsAuadon moile¥enida.  A0NIWNAS  unewdm1

Unsdnu 2550 Moile¥ee1913nsnun... Ok

neiledemmsdiinusm. U2




\'
# # 4589696120: MAJOR ENVIRONMENTAL MANAGEMENT

KEY WORD: PHYTOREMEDIATION/ As(Ill)/ As(V)/TOTAL ARSENIC/ Canna sp./
Colocasia esculenta (L.) | Typha angustifolia (L.)/ Cyperus papyrus (L.)
JOMJUN NATEEWATTANA: PHYTOREMEDIATION OF ARSENIC
CONTAMINATED SUBMERGED SOIL BY AQUATIC PLANTS. THESIS
ADVISOR: ASSOC.PROF. SIRIPEN TRAICHAIYAPORN, Ph.D., THESIS
COADVISOR : ASSOC.PROF. SOMPORN CHOONLUCHANON, Ph.D., 199 pp.

Phytoremediation is actually a generic term for several ways in which plants can be
used to clean up contaminated soil, sludge, sediments, and ground water. The objectives of
this research were to determine the amount and efficiency of total arsenic accumulation in
various organs, the total arsenic removal efficiency arsenic in Colocasia esculenta (L.),
Canna sp., Cyperus papyrus (L.), and Typha angustifolia (L.), and possibility of As(III)
and As(V) transformation of four aquatic plants. A 4 x 3 Factorial designed in RCB was
conducted with four aquatic plants and three treatments (control, As(III) and As(V) at 175
mg.kg") at four harvested time 15 days, 30 days, 45 days and 60 days.

The result showed that 7. angustifolia had the highest arsenic accumulation
followed by C. papyrus, Canna sp., and C. esculenta. All plants accumulated arsenic content
in As(V) incorporated soil more than As(IIl). Each plant accumulated arsenic in difference
organs. The highest accumulation organ of Canna sp. and 7. angustifolia and were rhizome;
however C. esculenta and C. papyrus was accumulated the maximum at root.

Naturally, the oxidization reaction of As(IIl) to As(V) was always found, but the
reduction reaction of As(V) to As(IIl) was not occurred in the submerged soil. The oxidized
reaction increased from 33% to 91% at 15 and 60 days, respectively. However,
transformation of both As(IIl) to As(V) and As(V) to As(Ill) were found in the plants,
except the transformation of As(V) to As(IIl) in Canna sp. Percentage of As(V)
transformation efficiency of all plants was at the maximum in 15 days, and then decreased to
minimum at 60 days. Among the tested plants, C. papyrus was at the highest As(V)
transformation efficiency followed by 7. angustifolia, Canna sp., and C. esculenta.. Leaf of
C. papyrus was the highest organ of transformation efficiency, followed by culm, rhizome,
and root.
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