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Biochemical Oxygen
1 Demand < 500 mg/l < 500 mg/i < 500 mgy] <20 mg/1
(BOD)
Chemical
2 Oxygen Demand < 750 mg/ <750 mg/l < 750 mg/l < 120 mgh
{COD)
3 Suspended Solid (S8) < 200 mg/l < 200 mg/l < 200 mg/1 < 50 mg/l
Total Dissolve Solid
4 < 3,000 mg/l < 3,000 mg/] < 3,000 mg/l < 3,000 mg/]
(TDS}
Total Kjeldahl
5 < 100 mg/l < 100 mg/l < 100 mg/l < 100 mg/l
Nitrogen (TKN)
6 pH 5.5-9 5.5-9 5.5-9 5.5-9
Mercury (Hg) and
7 < 0.005 mg/l < 0.005 mg/l < 0.005 mg/l1 < 0.005 mg/1
Mercury Compound
8 Setenium (Se) < 0.02 mg/t <0.02 mg/ < 0.02 mg/l < 0.02 mg/l
9 Cadmium (Cd) < 0.03 mg/l < 0,03 mg/l <0.03 mg/l <0.03 mg/l
10 Lead (Pb} < 0.20 mg/ < 0.20 mg/l < 0.20 mg/ < (.20 mg/l
11 Arsenic (As) <0.25 mg/l < (.25 mg/l < 0.25 mg/l <025 mg/l
Trivalent Chromium
12 3 <0.75 mg/l < 0.75 mg/l <0.75 mg/t < 0,75 mg/]
(Cr)
Hexavalent Chromiu
13 < (.25 mg/l < 0.25 mgfl < 0.25 mg/l < 0.25 mg/t
(cr'
14 Barium (Ba) < 1.0 mg/ < 1.0 mgA < 1.0 mg/l < 1.0 mg/l
15 Nickel (Ni) < 1.0 mg/t < 1.0 mg/ < 1.0mg/t < 1.0 mg/l
16 Copper {Cu) < 2.0 mg/l <2.0mg/ < 2.0 mg/l < 2.0 mg/l
17 Zinc (Zn) < 5 mg/l <5 mg/l <5 mg/l <5 mg/
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Soluble Manganese
18 <5 mg/l < 5 mg/l < 5 mg/l < 5 mg/l
{Mn)
19 Silver (Ag) < | mg/l <1 mg/l <1 mgl ORRY
20 | Total Iron (Fe) <10 mg/l <10 mg/l <10 mg/l Al
21 Fluoride (F) <5 mg/l <5 mg/l < 5 mg/l <5 mg/l
22 Sulphide {(H,S) <1 mg/l < 1 mg/] <1 mg/l <1 mg/l
23 Cyanide as HCN < (.20 mg/t < (.20 mg/l < 0.20 mg/l <0.20 mg/1
24 Formaldehyde <1 mgfl <1 mg/l < 1 mg/l <1 mg/l
25 Phenol Compound <1 mg/ < 1 mg/t < 1 mg/] <1 mgA
26 Chloride as Cl, < 2,000 mg/l < 2,000 mg/! < 2,000 mg/l < 2,000 mg/l
27 Free Chorine < 1 mg/] < | mg/l < 1 mg/l <1 mg/i
28 | Pesticide foalaifl ana 1) faqlail daalus
29 Temperature <45°C <45°C <45°C <40°C
Tiiduiine Tl — o I
30 | Color N/ N\ Tifufidefufeon | MiduiiRedufon
Fahoe jafise
Taiduina Taiifufine A X . £ o da
31 | Odour i Tk Tutlundefafen | hiduinesufios
Sanew Funue
32 Grease & Oil <10 mg/l < 10 mg/l < 10 mg/l <5 mg/l
Radioactive 1) e . ,
33 HoaTaid foalais aaalal Foalidl
Compound
34 Surfactants <30 mg/ <30 mg/l < 30 mg/l <30 mg/l
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Report Title Implementation of Wastewater Treatment System in a Dioctyl
Phthalate Process
By Miss Kanokwan  Sakulsubsiri
Miss Premsiri  Issavanich
Advisor Assoc. Prof, Dr. Anchaleeporn Waritswat Lothongkum
Co-Advisor Dr. Siripon Kunatippapong
General Manager (Technical & Production) QMR
Continental Petrochemicals (Thailand) Co., Ltd.
Report for Bachelor Degree in Chemical Engineering
Department of Chemical Engineering, Faculty of Engineering

King Mongkut’s Institute of Technology Ladkrabang

Abstract

Wastewater of a company that produces phthalic anhydride and dioctyl phihalate
(DOP) in this case study has been sent to the Indusirial Estate leading to high treatment cost.
Therefore, in this project an existing wastewater treatment system was improved to obtain the
wastewater within the industrial cffluent standards at the lowest cost. Solid particles and DOP
were separated by a physical separation, isopropyl alcohol from the catalytic reaction was
separated by a distillation column using recovery energy from phthalic anhydride process, other
impuritics and the remaining DOP were treated by a chemical unit process using coagulation and
flocculation. The optimum conditions of the chemical treatment were as follows: the temperature
of wastewater was at room temperature; pH of wastewater was al 6.5; the concentration of alum
solution was 2.25 grams per liter at a flow rate of 50 liters per hour; the conceniration of anionic
polymer was 2.5 milligrams per liter at a flow rate of 10 liters per hour. Afier the chemical
treatment, the quality of wastewater meets tbe industriat effluent siandards with the pH of 6.5, the
chemical oxygen demand (COD) of 550 milligrams per liter, the conductivity of 3.05 millisiemen

per centimeter, and the calculated tofal dissolved solid (TDS) of 1,861 milligrams per liter.

Keywords Wastewater, Wastewater trcatment system, Dioctyl phthalate, Coagulation,

Floceulation
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Seacion
Initial Adsorption at the Optimum Polymer Dosage
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Secondary Adsorption of Polymer
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