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Introduction to the Tehran Sewerage Company
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Tehran Sewerage Company (TSC) is Responsible for wastewater collection,
treatment and management across Tehran.

Focused on environmental protection, water reuse and sustainable wastewater
management.

West Tehran Wastewater Treatment Plant (Firouz Bahram) is a major
wastewater treatment facility serving western Tehran.

Significant potential for sustainable sludge management and resource recovery.
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Potential Feedstocks for the Pyrolysis Process
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** Biosolids from wastewater treatment, separately or together with:

(Woody waste)  og= J.:Lcw.u .
(Straw and stubble) u.ulf 9 olS ©

(Coconut shell) LS ,U Lwg *

(Olive pit / Olive stone) 'y §j dwd dwgy ®
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(Food industry wastes before or after the co-digestion process)



Limited space & high land use

Leachate risk to soil/groundwater
Methane emissions, odors, nuisance
Very costly (energy intensive)

Air pollution & toxic ash generation

Public opposition
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¥ In the drying stage, raw materials are heated to temperatures of
around 300°C to 600°C to evaporate both internal and external
moisture. This 1s a physical process with no chemical changes, and
the structure of the materials remains unchanged.
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Pyrolysis stage
In the pyrolysis stage, the temperature rises to between 300°C and 500°C, depending on the feedstock.
The raw materials begin to thermally decompose, releasing gases as chemical reactions alter their

composition. The main products of pyrolysis are gases such as CO, CO-, H>, CH4, and other volatile
compounds.



Applications of Pyrolysis jyJdgs sl o 0,8

TVIE HR gt

b BB (655l 5 00933] (25l b SV game 4 | slodilons (had prns ;0 Sl (o g0 ol 3

The Pyrolysis process is a step toward converting organic wastes into value-
added products and recoverable energy.
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Coconut Shell Recycling Olive Shell Recycling
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Typical scheme of Biochar Process in WWTPs
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Biochar Production from Wastewater Treatment Plant Biosolids via Pyrolysis
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Wastewater Treatment Plant Dewatering (Decanter / Belt Fiiter Press) Rotary Dryer Pyrolysis Reactor (O,-free)
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Application of Biochar in Various Industries




(Biofuel) J.g.3|—3.¢g b Jgaxo @

69.36\.3 ‘wasoMJ.«S.w.suﬂwu.”uwf)'d.fw‘guugjgmdés‘—
WTMTE ).iju d.u‘)ﬁ Ja.:‘).wj J‘)?
o““‘“" ngsl'“assfS




obaidl g (s § o (5L
Environmental and Economic Benefits
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1. Reduction in sludge volume and elimination of the need for landfilling or incineration.

2. Production of energy and valuable materials from sludge.

3. Reduction of pollutants and improvement in environmental quality.

4. Reduction in energy and transportation costs.
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Experimental Data: Sludge Characteristics

T'.»E HRA o

Raw Sludge Dryer Output Pyrolys1s Output

Moisture (%) 73.1 35.9

Ash (%) 1.5 1.1 3.1
Fixed Carbon (FC%) 17.0 42.8 15.9
Volatile Matter (%) 94.3 79.2 23.1

pH 8.1 8.1 7.5
i{gﬁiﬁal Conductivity 45 ¢ 1302.0 713.0
gﬁggﬁ gg‘g)hange Capacity 5 53 73.33 30.0
Phosphorus (mg/kg) 88160.0 78160.0 137580.0
Potassium (mg/kg) 720.0 880.0 1450.0
Ecotoxicity EC50 (48h) 19.5 33.3 87.5
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@ Thermal Dryer Pyrolysis Unit
aoly by
100 t/day Feedstock
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Thermal Drying r=
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https://gamma.app/?utm_source=made-with-gamma

Energy Requirements and

Process Capacity

Overview: Integrated thermal drying + pyrolysis treating 100 tons/day
tons/day feedstock. Drying concentrates material to ~20 tons/day before
before pyrolysis. High-level energy, water, and capacity summary for executive

executive review.

Process Flow

100 t/day Feedstock

Thermal Drying

20 t/day Dry Feed

Nominal capacity: 100 t/day feedstock —
20 t/day dry feed for pyrolysis. Thermal
dryer drives primary energy demand;
pyrolysis offsets fuel via syngas reuse.

Daily Utilities (Comparison)

@ Thermal Dryer Pyrolysis Unit
X
N
M~
5k
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Natural Gas.. Electricity (k.. Water (m3/d...
Utility

Executive insig ht: Thermal dryer is the dominant
external energy consumer; pyrolysis uses internal
internal syngas to lower external demands.

Made with GRRAMA
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NI Pyrolysis Product Output & Revenue Potential
ENRA

Revenue Highlights (Daily) Bi0-0il () & 5,

A j 50 Jgana 5918 ) gad 7 t/da .
yx USD 150/t=USD 1,050/day
Daily Product Split (20 t/day dry input) (BIOCHAR) ,(z g

7 t/day x USD 70/t = USD 490/day

Total Direct Revenue a4 aficas L) 3 £ gana

USD 1,540/day

A Biochar (35%) - 35%

Bio-0il (35%) - 35%

B Syngas (30%) - 30%

35%

b ol golaidl bl sl g s adgl Dlogyhe (09,8 (Sltand 9 DY gaze gl (5 Key point: Financials exclude syngas sales; internal energy recovery

Made with GRRAMA

Ngd (i lie] improves operating efficiency and reduces external fuel needs.
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Economic Performance & Investment Outlook

'.fll”n-ﬁn . N
Operating Cost Breakdown sl W 4558 Sl
Top-line KPIs o .
.. » Labor Al g
¢ Initial Investment 4ds) )5 4la USD 6,000 / year
USD 1.2 Million
7] Operating Days S sl Jg Spare Parts & Consumables Sy claké
240 days / year USD 36,000 / year
®[ Annual Gross Revenue 4l gallil s s
USD 369,600 Total Opex 4uja Js
Annual Operating Cost 4N¥uu s 458 SO
USD 42,000

Investment Return Analysis (ROI) - Annual Net Income Based

-1,200,000
-1,400,000

USD 327,600  mmenriow
1,000,000 ,
800,000 f Initial Investment
. Annual Net Profit
o 600,000 Break-even Point 438,000
2 400,000 = 3.66 Years Gross revenue minus operating cost Annual Revenue
S 200000 f l
-~ 0 2 7 30/ Operating Cost
(]
Z 200,000 | i ° 0 e
2 -400,000 f -217,200 J
(] I
3 00000 f 254,800 ! Annual ROI
@ 00,0004y -872,400 E (Net Profit + Investment)
1
1
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° 1 2 Operational Year ’ e . 3 ° 66 yrS ‘U‘)"“""‘ U)f‘ "-"L“'“""" L‘ *»L‘ 59y 0° U"\ M Ws)"‘o L’

0= Cumulative Net Profit (USD) Q= |nitial Investment ——O0— Break-even Point ).lLuJ 9 LQ OAJLA-QBL’ “"'.’.)‘.’.M ‘L;Q).oa.a 0‘9.40 GdL\m\." LS‘BJ.A.:
Estimated Payback Do b Ly

Approximate payback period

{“' Annual ROl = 27.3% @ Break-even Time = 3.66 Years
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