Journal of Industrial Innovations 1(2) (2023) 132 — 143

Industry Innovations

Industrial Innovations
https://jii.araku.ac.ir
ISSN: 2980-8847 Abak

University

The Technical and Economic Study Plan of Recycling the Effluent
from the Treatment Plant of Dairy Products Manufacturing
Companies to Reach the Grade of Clean Water

Original Article

Ali Shahabi?*, Reza Joulaee?, Ali Habibi ¢

* Department of Industrial Engineering, Central Tehran Branch, Islamic Azad University, Tehran, Iran
P Master of Environmental Civil Engineering, Non-profit Atiq University, Isfahan, Iran
¢ Master of Industrial Engineering, Yadegar-e-lmam Khomeini (RAH) Shahre Rey Branch, Islamic Azad University, Tehran, Iran

Use your device to scan
and read the article online

d

Citation: Shahabi A, Joulaee R, Habibi A. The technical and economic study plan of
recycling the effluent from the treatment plant of dairy products manufacturing companies
to reach the grade of clean water. Industrial Innovations. 2023;1(2):132-143.

https:

doi.org/10.61186/jii.1.2.132

KEYWORDS

ABSTRACT

Effluent,

Comfar,
COD,
BOD.

Increasing world population, reduction of water per capita, industry development and reducing
renewable water resources has caused human society to pay attention to the issue of water
consumption management and its optimal use. According to the location of Iran, lack of
atmospheric precipitation, lack of proper weighing of these rains and its temporal and spatial
distribution have caused it to be included in the category of semi-arid and arid countries of the
world. In this article, considering the water crisis and the social duty of environmental protection
the technical and economic plan the recycling of the effluent from the treatment plant of a dairy
product manufacturing company has been investigated, and due to the relatively large organic load
of the effluents of dairy companies, biological methods are usually used for its treatment. In the
end, wastewater with standard environmental conditions is obtained for discharge to surface water,
and then advanced treatment is performed to obtain clean water. The output water resulting from
the advanced treatment of dairy waste can be optimally used in all parts of the factory. According
to the technical issues and taking into account factors such as fixed and variable costs, the capacity
of the outgoing sewage, the cost of buying clean water, etc., the implementation of the plan is
completely economical.

Extended Abstract

1. purpose

n this research, due to the limitation of fresh water in the world and the fact that sewage is one of the factors of
environmental pollution, water treatment and recycling has a special economic value along with social and
environmental effects. These resources have special economic value along with social, economic and environmental
effects. Therefore, wastewater must be purified and recycled using special methods.
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2. Design/methodology/approach

In this paper, by using biological treatment, we convert the effluent of the wastewater treatment plant into an
environmental standard effluent and by using modern purification methods, we turn standard wastewater into clean water and
the economic feasibility of the plan has been checked using computer software.

3. Finding

3.1 Industrial wastewater treatment steps:
e  Garbage collection unit
e Lime injection tank
e Anaerobic unit
e Anoxic pond
e Aerobic unit
e Sludge concentration tank
e Sand filter
e Effluent storage lagoon
e  The final pool

3.2 The stages of water recycling from the effluent of the treatment plant and reuse of water

e MBR unit

e  Chlorine disinfection tank

e Ozone generator package and ozone injection tanks
e  Chlorine absorbent injection tank
e Sand filter

e  Carbon filter

e  Microfilters

e  Ultrafilter

e Reverse osmosis package

e EDR package

e  Screw press machine (MDSP)

3.3 Using Comfar software, investing in this plan for the effluent of a dairy company's treatment plant with a
capacity of 1200 cubic meters per day with an investment amount of 350 billion Rials and considering factors
such as variable costs, the cost of buying clean water and so on. It has been completely economical and the
internal rate of return on the project's investment from the company's equity is 81.7 percent.
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