
CHAPTER I

INTRODUCTION

1.1 C ause of the problem and developm ent

At present, the tanning industry in Thailand is growing a t high rate. Most of 
tanneries establish a t the circum ference of Bangkok, particularly Taiban Subdistrict, 
Muang District, Sam ut Prakam Province which had moved from Klongtai Port to settle 
down at 30th kilometer and 34th kilometer on Sukhumvit Road a s  known “Tanning 
Industrial Zone". Both are located nearby  Chao Phraya Estuary against the Gulf of 
Thailand.

Tanning p ro cess  is classified into two types, namely, chrom e tanning and 
vegetab le  tanning. Chrome tanning is method that u ses com pounds of three-valent 
chromium (basic C r (III) sulfate) as  tanning agent, w hereas vegetab le  tanning p ro cess 
u ses  tannin a s  tanning agent. Due to chem icals for chrom e tanning p rocess is easy  to 
find and inexpensive including it p roduces higher durable leather, so  alm ost tanneries in 
Thailand (about 80%) have chosen  this m ethod (Phannasaw at and C haw anparid, 1993).

As a result, high toxic w astes especially  chromium which is heavy m etals have 
d ischarged  into the environment. เท human bodies, chromium uptakes at a threshold 
level can resulting in vomit, ulcer and dermatitis on prolong contact or finally bring about 
lung can c e r (Mertz, 1974 ref. in Bulyakitchinda, 1983). Therefore, it is very harmful to 
re lease  effluent contam inated chromium in natural system  b e c a u se  it is reverse to 
human by food w eb and food chain simultaneously biomagnifications at the end (human 
is always ultimate consum er).
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For tanning w astew ater m anagem ent of both Tanning Industrial Zone at 30th 
kilometer and 34th kilometer, they operated  by each  tannery re leases  w astew ater to 
open-channel around them selves. Later, th ese  effluents will be  com bined and treated  at 
the cen ter of w astew ater treatm ent system  that u sed  activated sludge system  (AS) 
before d ischarging into the se a  against the Gulf of Thailand. Chromium in w astew ater 
can be  d e c re a sed  from 30 -  100 mg/l to about 1 mg/l with this m ethod (Phannasaw at 
and C haw anparid, 1993) which m eans that there are  chromium contam inations into the 
Gulf of Thailand everyday.

Consequently, tertiary treatm ents are required. C onstructed w etlands, natural 
procedure applied  for w astew ater treatm ent, have been  considered  a s  very interested 
m ethod b e c a u se  they are suitable for treated  w astew ater (Reed et al, 1995 ), using low- 
co st either system  operation or m aintenance, easy  to maintain and can  be ad ap ted  to 
wide fluctuations of w ater quality and  hydrological conditions a s  well (Hammer, 1989 ref. 
in Katekinta, 1994).

The em ergen t plants selected  in this study are two types of Colocasia esculenta 
(L.) Schott, g reen  and violet stem , which are in Family A raceae, G enus C olocasia (L.) 
Schott classified in the marginal plant (Sripen, 2000). They are perennial herb  which 
have many interested characteristics for this experim ent that are 1) native sp ec ie s  in 
tropical zone (optimal growth in hot and  humid area), 2) growing well in sw am ps, 
m ashes, and o ther m uddy shallow w ater a reas  (Aquatic Plant R esearch and  control 
Florida D epartm ent of Nature R esources, 1979). Moreover, with their som e good 
properties a s  tuberous rhizom es and thick succulen t stem s (Sripen, 2000), possibly 
assim ilate som e toxic su b stan ce  especially  heavy m etals in high rate. But d a ta  is not
available about this.
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1.2 Objectives

1.2.1 To determ ine the optimum w astew ater level for chromium removal by two 
types of Colocasia esculenta (L.) Schott (green and  violet) in constructed  w etlands for 
tannery post-treatm ent w astew ater.

1.2.2 To com pare the chromium removal efficiency betw een green and  violet 
c. esculenta in each  w astew ater level in constructed w etlands for tannery post­
treatm ent w astew ater.

1.2.3 To com pare  the chromium accum ulation in lamina, petiole, corm, and  root 
of both c. esculenta.

1.2.4 To study the growth rate of both c. esculenta in constructed  w etlands for 
tannery post-treatm ent w astew ater.

1.3 Hypothesis

The chromium removal efficiency of Colocasia esculenta (L.) Schott (green and 
violet) in constructed  w etlands for tannery post-treatm ent w astew ater d ep e n d s  on 
w astew ater level.

1.4 Scope of study

1.4.1 This study chooses:

(1) C onstructed w etlands: FWS wetland system .

(2) W astewater: Chrom e-tanning post-treatm ent wastew ater.

(3) Plant: Two botanical types of Colocasia esculenta (L.) Schott, i.e. 
green and violet petioles.

(4) Heavy metal: Total chromium.
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1.4.2 This experiment studies on:

(1) The chromium removal efficiency of two types of c. esculenta in 
constructed wetlands for tannery post-treatment wastewater.

(2) The optimum wastewater level for chromium removing by both types 
of c .  esculenta in constructed wetlands for tannery post-treatment wastewater at 
0.15, 0.25, and 0.35 m depth.

(3) The chromium accumulation in lamina, petiole, conm, and root of both 
c. esculenta every 10 days during the experimental period, 100 days.

(4) The growth rates of both c .  esculenta: length of petiole, fresh weight, 
and dry weight.

1.5 Anticipated benefits

1.5.1 The chromium removal efficiency of Colocasia esculenta (L.) Schott in 
constructed wetlands for tannery post-treatment wastewater.

1.5.2 The optimum wastewater level for chromium removal by Colocasia 
esculenta (L.) Schott in constructed wetlands for tannery post-treatment wastewater.

1.5.3 The applications for chromium removal by Colocasia esculenta (L.) Schott 
in constructed wetlands for tannery post-treatment wastewater.

1.5.4 The future trend for using Colocasia esculenta (L.) Schott as phyto­
treatment in others benefit.
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