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Abstract

Project Code : MRG5180090

Project Title : Plant nutrient accumulation and dynamic in constructed

wetland for wastewater treatment

Investigator : Sasidhorn Buddhawong
E-mail Address : sasidhorn.bud@kmutt.ac.th
Project Period : 15 May 2008 — 15 May 2011
Abstract:

Constructed wetlands (CW) as artificial natural wetlands are wildly used for wastewater
treatment. The study of various conditions, plant nutrient or nitrogen removal and cycle in
constructed wetlands is beneficial for wetlands’ competency for wastewater treatment. The
mains objectives of this study are to evaluate the plant nutrient accumulation and dynamic
in surface flow constructed wetland for wastewater treatment and to study the relation of
various factors effected to capacity of constructed wetlands for adsorption or treatment of
nutrient nitrogen in wastewater.

The first study examines an accumulation and transformation of plant nutrient in surface
flow constructed wetlands for treatment of juice industry wastewater. Real wastewater was
collected from anaerobic acid ponds which have pH in range of 4.49-4.59, contains mass
concentration of BOD as 1241-2310 mg/L, COD of 1967- 4158 mg/L, TKN of 24.5-29.5
mg/L, and ammonia nitrogen of 1.68-1.82 mg/L. Accumulation studies in Typha
angustifolia(Typha) and Canna sp.(Canna) planted in different bed medias; sand and
gravel, have been analyzed under hydraulic retention time (HRT) of 5 day, hydraulic
loading rate (HLR) of 0.009 m3/day.

Outlet wastewater from CW planted with Typha which use sand and gravel as wetland’s

bed reveal that concentration of BOD, COD and nitrogen have been decreased, but with
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no significant difference. CW with Typha and sand has performed the removal capacity of
BOD, COD, total nitrogen and organic nitrogen in the range of 70.0-90.48%, 68.49-
77.82%, 70.28-84.79% and 75.0-89.85%, respectively. On the other hand, CW with Typha
and gravel has shown those removal capacities in the range of 75.48-88.25%, 67.18-
76.89%, 76.61-86.31% and 77.43-89.76%, respectively.

CW planted with Typha or Canna which contained different material bed could be
performed for wastewater treatment. Nitrogen contaminated in wastewater will be
transformed by biological process. Nitrification occurs in earlier stage of treatment process
when pH is in between 6-8, whereas dissolved oxygen and ORP decrease. On the other
hand, nitrogen can be transformed by denitrification process which be observed by
appearance of nitrite and ammonia in the CW, but wilt small amount. These nitrite and
ammonia occur under reducing ORP and further anaerobic conditions. Results of
experiments reveal that ammonia has been decreased but nitrate has been increased in
an outlet of CW. These may be the results of nitrification occurred during the day between
40th -90th of experiment. However, the total nitrogen in wastewater has been decreased
significantly.

Results of second study using artificial juice industrial wastewater indicate that organic
nitrogen in treated wastewater of planted CW has been decreased from 14-19.7 mg/L to
be 1.1 mg/L. Especially, the planted CW with gravel bed show 88% of organic nitrogen
removal efficiency, and 75% in the CW with sand bed. The 33 mg/L of total nitrogen has
been decreased to 2 mg/L in the planted CW, but has been found in higher amount of 9
mg/L in unplanted CW. These indicate removal efficiencies of total nitrogen using CW are
not less than 70-80 percent.

Plant growths in this study indicate that there are similar average heights of Typha
planted in CW with sand bed and gravel bed, which are 170.07£54.99 and 168.29+54.25
cm, respectively. Their average roots’ length are 25.6+£1.2 and 25.4+0.8 cm, respectively.
TKN accumulations in Typha of CW with sand and gravel bed are not significantly
different, between 25.61+1.2 and 25.4+0.8 mgTKN/g plant. Highest amount of total nitrogen
has been found in sand bed of the CW planted with Canna as 2.38 um/g.

CWs which planted with Typha and contained sand as bed show better removal
efficiencies, in term of parameters for water quality, than CW without plant. Therefore,
even the CWs planted with Typha or Canna and contain sand as the bed will indicate the

better or similar removal efficiency with the CWs which have gravel as the bed material.
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However, all the planted CW systems have been indicated the similar competency for

nitrogen removal.

Keywords : Plant nutrient/ Typha/ Canna/ Constructed wetland/ Industrial wastewater



	1 หน้าปกรายงาน โครงการ 05 2554.pdf
	2 กิตติกรรมประกาศ.pdf
	3 บทคัดย่อภาษาไทย May-54.pdf
	4 บทคัดย่อภาษาอังกฤษ May-54.pdf
	5 หน้าสรุปโครงการ 05 2554.pdf
	6 สารบัญเรื่อง 12-5-54.pdf
	7 สารบัญตาราง 12-5-54.pdf
	8 สารบัญรูป 12-5-54.pdf
	9 บท 1 2 3  บทนำ งานวิจัย จปส 05 2554.pdf
	10 บท 4  วิธีการทดลอง.pdf
	11 บท 5 บท 6 ผลการทดลอง สรุปและวิจาณ์ 12 05 2554.pdf
	12 เอกสารอ้างอิง 12-5-54.pdf
	13 ภาคผนวก ก  พืชตัวกลางทราย 12-5-54.pdf
	14  ภาคผนวก ข พืชตัวกลางกรวด 12-5-54.pdf
	15  ภาคผนวก ค พืช 12-5-54.pdf
	16 Output  ที่ได้รับจากโครงการวิจัยที่ได้รับทุนจาก สกว.pdf
	17 Menuscript TISD 2010 Sasidhorn.pdf



