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Sairung Kuymoungkam 2013: Formaldehyde Removal by Adsorption with Cyperus
Corymbosus Rottb as Growing-Materials in Grass Filtration Treatment System and
Constructed Wetland. Master of Science (Environmental Science), Major Field:
Environmental Science, Department of Environmental Science. Thesis Advisor:

Associate Professor Kanita Tungkananuruk, M.Sc. 97 pages.

The objective of this research was to study the efficiency of dried Cyperus Corymbosus
Rotth and Cyperus Corymbosus Rottb charcoal as adsorbent and growing materials in the grass
filtration treatment system and constructed wetland for removal of formaldehyde from wastewater.
From batch experiment, by using 100 mL of the synthetic wastewater contained with formaldehyde
20 mg/L, it has been found that at 45 min removal time the percent removal form dried Cyperus
Corymbosus Rotthb 5 g and Cyperus Corymbosus Rottb charcoal 6 g was 31.5 and 32.50 respectively.
Therefore, Cyperus Corymbosus Rottb charcoal were appropriate for growing materials in the
grass filtration treatment system and Constructed wetland. Furthermore, the gravity continuous
flow experiment was investigated by using glass column which was packed with growing material
as the grass filtration system of The King’s Royally Initiated Laem Phak Bia Environmental
Research and Development Project (LERD Project). The results demonstrated that the optimum
by weight ratio of Cyperus Corymbosus Rotth charcoal to soil was 1:60, and the removal
performance of formaldehyde in the synthetic waste water was 97.93%. In addition, the filtrated
lysimeter technique was carried out in square plastic tank with size 51x51x54 cm that containing
the growing material layer as the continuous flow experiment with growing Cyperus Corymbosus
Rottb. Then the synthetic wastewater was treated as the grass filtration treatment system and
constructed wetland of LERD Project. The results demonstrated formaldehyde removed in grass

filtration was 96.35 % and constructed wetland was 37.88 %.
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TSS = Total suspended demand
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v A A 4 . . . 2 dy = I
ﬂlﬂluﬂﬂﬁi@%ﬂﬂlﬁﬁﬂﬁim%ﬁﬁ (Toxics Use Reduction Institute, n.d.) NIUNMSANEIAWII Y

a = [ Jd o A J 1 [ ~
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¥ia FOINITUAS LD50 91994

Ny 1 LD,,600-700 mg/kg IAg7a Tsuchiya et al. 1975

Ny ihn LD,,800 mg/kg IAg17a Smyth et al., 1941

NIEAY TRIIN LD,,270 mg/kg IagnIa WHO IPCS 1989

Ny 49T N9MT LD,578 mg/m’ (480 a3/ Nogorny et al., 1979
119 anNARINAT)

an 30 WM N3 LD,,984 mg/m’ (816 Naansu/ Skog, 1950
maly annAfLAT)

f3n: UNEP (2002)
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1 I o o 1 ~ Yo S v A 4 A Aa o A ~
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J A 1 A a o A Y a I < . ¥ dy =
vlﬁﬂﬂill"lquiﬂ’ﬂ 10 yaansu/ansg u‘LlllI@ﬂWﬁL‘]J‘LlllzLiQ (McLaughlin, 1994) N3UNIANH

I a d v A o = = [ A
anuiluniyveslesiad lad lurynanedineazBenainisnei 3

a < a & o d v A o
Mm319h 3 anuiluniyisesweanesiad laa lunynaasa

A HAAIINI U NOAEL (mg/m’) 91994

iy 28 mo 9.80/1.00 Woutersen et al., 1989
24 mo 2.00/NA Kern et al., 1983
24 mo 6.01/2.05 Monticello et al., 1996

24-28 mo 0.30/NA Kamata et al., 1997

52 wk 9.40/1.00 Appleman et al., 1988
26 wk 2.95/0.98 Rusch et al., 1983
26 wk 6.00/2.00 Kimbell et al., 1997
13 wk 4.00/2.00 Wilmer et al., 1989
13 wk 9.70/1.00 Woutersen et al., 1987
13 wk 2.98/1.01 Zwart et al., 1988
24 wk 2.00/NA Kemn et al., 1983
13 wk 10.10/4.08 Maronpot et.al., 1986

f3: OEHHA (2007)

HANMIATIIGUATIIIENOIUT LY 278 Aau Ao luTssauaan1 ldoa
{ a a J 3| = v
A1913% 1 1T9A1I¥IA cabamide formaldehyde W11 AN 129 Au 1T uTsAReInUTZ U
a = a d v A S Y 9 A a o
mudaumela Funannmsmelaevesian leanszmeanududuilszua 5 Tadnsu/
4 9 a A A o =
gnuanwas 191 1 msasrvgunmassnuumgeey 25-40 1 Aoz 5-20 3 Tu
{ I'd a . 4 a A a o 4
Tssnudouildesunau dalivesmauluussoimenlszana 5-78 Taansu/gnunanuas

a

1 o v o ' 3 <3| o
Wﬂflﬁlﬁﬂﬁlﬂﬂliﬂgﬂ‘ﬁ? NIINIAUIN 33?’“81?]@\1\“8 Llagu”I@]]llﬁalﬂuﬂizﬁn (ﬂﬁuﬂ?UﬂNNaWH,

[

= g A4 & 3 3 ' A o g 3 o o
2541) wonnHEHl Tomaigesnomsiunzis e 1wy mwﬂu%mwﬂ mumﬂummmmmg
o o Agdy v & ° . Y Y a o \
anTUNH @lm’qmmgu,ﬂuﬂigm (McLughin, 1994) %Qﬂﬁﬂﬂslw,ﬂﬂﬂﬁﬂtﬂﬂwulj HAZEINg
1 v I
ﬁaizuuﬁuwuﬁaﬂﬁ’ 28 (Environmental and Occupational Health and Safety Services [EOHSS],

2004)
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2002)
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VSnaiagady @ absorbance innmeminau 575 wluams Sotaz
e o e ANDdE
("5) A3aN 1 A3aN 2 A3aN 3 MIgaty
1 0.600 0.700 0.680 0.660 12.820
2 0.070 0.066 0.068 0.068 12.820
3 0.064 0.074 0.064 0.067 14.100
4 0.068 0.067 0.064 0.066 15380
5 0.067 0.066 0.064 0.066  16.660
6 0.060 0.048 0.055 0.054 30760
7 0.048 0.060 0.055 0.054 30760

H a Aa @ @ ' { 1 @ Jd o
VnﬁNN‘H’Jﬂﬁ 2 mnﬁwamaﬂﬂ‘%mmmﬂwumuﬂﬂﬂauﬁﬁwama%’aaazmmwmmﬂmua

alas

P3mnadigady A1 absorbance finnuenanau 575 s et Soaaz
P . — ANnde
GED) A3aN 1 A391 2 A39N 3 MIQAHY
1 0.094 0.093 0.075 0.087 18.410
2 0.080 0.088 0.096 0.088 17.750
3 0.093 0.087 0.086 0.088 17.750
4 0.085 0.087 0.080 0.084 21.490
5 0.084 0.086 0.067 0.073 31.780
6 0.065 0.098 0.071 0.078 27.100
7 0.066 0.095 0.075 0.078 27.100




d' a a 1Y % d‘d "9 o d v A 4
AINNUINN 3 ﬂﬂ‘ﬁwaﬂlﬂﬂigﬂ&’miﬁNWﬁﬂuNEWIEJ?fJfJﬁSﬂ?i@ﬂ“ﬁﬂﬂl@ﬂﬂ@iuaﬂqﬁﬂﬂlﬂﬂ

NANANAINIHY
32UZIANTUAT A1 absorbance innmEIAAYM 575 wilumas | Sotay
o 4 2 4 24 Mminag "
() Asan 1 AN 2 A3an 3 MIgAT

15 0.040 0.030 0.040 0.037 10.00

30 0.030 0.040 0.030 0.033 29.50

45 0.030 0.040 0.020 0.030 31.50

60 0.030 0.030 0.030 0.030 30.10

d' Aa a 1Y % t:{t:l "9 [ d v A 4
AT NNUINT 4 E)VI‘EWﬁﬂJfNi%EJ%L’J’dWﬁNWﬁ“VIiJNﬁﬂf)ﬁE’JEJZWﬂﬁ@ﬂ‘ﬁfﬂﬂl@\iﬂ@ﬁuaﬂqﬁﬂﬂlﬂﬁ

2IUNNNAY
3zezINTNAA A1 absorbance iANEINAY 575 MlMwAs 3 Souay
o '3 A v I Anag o
() AN 1 ASIN 2 AN 3 MIGATL
15 0.040 0.030 0.030 0.033 17.500
30 0.030 0.030 0.040 0.033 30.800
45 0.020 0.030 0.020 0.027 32.500

60 0.030 0.030 0.030 0.030 25.000
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d' a A Y 9 d v A P Ty Y]
ATNNUINN S 6%ﬁWﬁ%ﬂﬂﬂ?ﬁﬂ%ﬂ%ﬂﬁ1iﬁ$ﬁ18ﬂﬂiNaﬂq8ﬂﬂuwaﬂﬂiﬂﬂa$ﬂ1iﬂﬂmﬂmﬂﬂ

Jd o J
W@iuaaqaﬂmaﬂﬂﬂﬂauﬂiﬂuﬁﬁ

ANNVNVUEITAZ A A1 absorbance N1ANNEIAAY ,
d v A d v d‘ 5i’)ﬂa$
Wosiiaalan 575 lunns AUy .
Y. v V.a M3gaATL
(ppm) fAsan 1 ASIN 2 A59N 3
10 0.029 0.024 0.033 0.029 28.33
20 0.051 0.060 0.049 0.053 33.33
30 0.07 0.077 0.075 0.074 17.778
40 0.089 0.083 0.087 0.086 13.667
50 0.100 0.100 0.099 0.100 9.394

d' a a Yy 9 d v A P "9 @
A NAUINT 6 6%ﬁWﬁ%@ﬂﬂ?ﬁﬂ%ﬂ%HﬁWia$QWﬂW®iMaﬂqﬁﬂﬂuNﬁﬂﬂi@ﬂﬁ%ﬂWiﬂﬂ%U%@ﬁ

J o o 1
W@iﬂaaqﬁﬂmGQQWHﬂﬂﬂaM

ANNTNVUEITAZ A A1 absorbance N1ANNLIAAY )
d u A d U q' ieﬂag
Wosianlan 575 MUNAT AUy .
v 4 v 4 Y4 M3gaTL
(ppm) A59N 1 A59N 2 A59N 3
10 0.023 0.024 0.028 0.025 37.500
20 0.051 0.051 0.046 0.049 38.333
30 0.069 0.071 0.073 0.071 21.111
40 0.084 0.083 0.087 0.085 15.333

50 0.100 0.097 0.099 0.099 10.303




d‘ I'4 [ d v A 4 Y
MINNUINN 7 ll@I%lﬂﬂiuﬂWiﬂﬂ“ﬁUW@ﬁNﬁﬂq?Jﬂsllf]\iﬂﬂﬂauﬁﬁlﬂllﬂ\‘]

&5

USana
v \Y%
ANNANAINUKI C, C - 1/c 1/q logC logq

. @n9)

("3N)
1 20 2.794 0.1 1.721 0358  0.581 0.4462  0.2357
2 20 2.794 0.1 0.860 0.358  1.162 0.4462 -0.0654
3 20 2.769 0.1 0.574 0361 1.741 0.4423  -0.2408
4 20 2.743 0.1 0.431 0365 2318 0.4382 -0.3651
5 20 2.717 0.1 0.346 0368 2.893 0.4341 -0.40614
6 20 2.435 0.1 0293 0411 3416 0.3865 -0.5335
7 20 2.435 0.1 0.251 0411 3985 0.3865 -0.6004

d' s o Jd v A J 1
AT NANUINT 8 Ul@I“]fL“I/I’E)ﬂJﬂ?ﬁﬂﬂ‘ﬂf‘ﬂﬂ’ﬂiuﬁﬂqﬁﬂ‘llﬁ]\mﬂlﬂﬂﬂall
S
, A\
;uUNNNaN C, C p 1/¢ 1/q logC logq
c (@an9)
(N3Y)

1 20 3282 0.1 1.672 0.305 0.598 0.5161 0.2232

2 20 3308 0.1 0.835 0.302 1.198 0.5195  -0.0785

3 20 3308 0.1 0.556 0.302 1.797 0.5195  -0.2546

4 20 3205 0.1 0.420 0.312 2.382 0.5058  -0.3769

5 20 2923 0.1 0.342 0.342 2.928 0.4658  -0.4666

6 20  3.051 0.1 0.282 0.328 3.540 0.4845  -0.5490

7 20  3.051 0.1 0.242 0.328 4.130 0.4845  -0.6160
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d‘ [ v J 1 Y % A= J v 901 = [ 4
AFNANUINN 9 ﬂ'JuJﬁjJWU'ﬁﬁzTT'J'NﬁfJfJagﬂ’]ﬁﬂﬂ“]ﬁ‘ﬂ?‘l@ﬁuaﬂqﬁﬂﬂﬂﬂ%uW@]ﬁuuﬁﬂﬁ\uﬂﬁWzﬁ

N lvarmunANAUNANAUDAITIAIN 1 ASUAD 10 NTU TAsNITNARDINNT 1A

unudeiiios
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