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Abstract

Phenolic industrial wastewaters and their release into the environment are environmental
problems. Among the various methods for separating phenol from wastewater, the adsorption
process is a widely used method. The aim of this study is economic evaluation of industrial
production of nano biocarbon adsorbent prepared from peanut shell. The unique capability of
this adsorbent, having three features simultaneously, ultra-fast and complete removal of phenol,
and high adsorption capacity, has made it a practical and competitive product. Based on the
economic evaluation, the production of this adsorbent using the method presented in this study is
economically profitable and costs 1440 thousand rials per kilogram of final product. The payback
period for different discount rates is 3.3 to 5.9 years. The internal rate of return is 40% for ten
years from the time of implementation of the production plant, which is higher than the common
bank discount rate (23%0) and indicates the profitability of the project.
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Figure 1. Schematic of the industrial production process of
nano biocarbon adsorbent from peanut shell.
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Table 1. Cost of equipments for the industrial production process of
carbon nanobiosorbent from peanut shell.

Item NO. | Main process equipments Capacity Unit Costs (million rials)
1 Silo (2) 50 ton 4,000
2 Vibrating screen 500 kg/hr 300
3 Rotary pyrolysis kiln 6000 ton 11,000

! Total annual product cost
2 Cumulative discounted cash-flow (CDCF)



4 Activated carbon cooler 700 kg 2,000
5 Cooling water tank 100 m3 3,000
6 Mixing tank 5 m3 3,340
7 Chemical washing tank 5 m3 10,000
8 Boiler 40 m3/hr 2,000
9 Dryer 300 ton 8,000
10 Conveyor 3 # 2,400
11 Mill 350 kg/hr 400

12 Packing machine 50 kg/min 1,200
13 Industrial water purifier 25 m3/day 3,000
14 TOTAL MAIN EQUIPMENT COST (C1) 50,640
15 AUXILIARY EQUIPMENT COST (C1 x 0.1) 5,064
16 TOTAL MAIN + AUXILIARY EQUIPMENT COST (C1 x 1.1) 55,704
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Table 2. Calculation of fixed-capital investment for industrial production
of nano biocarbon adsorbent from peanut shell.

Description Mriila:li;)n
1 g]ed:\:rerzzﬂt;nam equipment (includes auxiliary 100 Total ?;;Pxecieipment 55704
2 Purchased-equipment installation 39 21,725
3 Instrumentation and controls (installed) 26 14,483
4 Piping (installed) 31 17,268
5 Electrical (installed) 10 5,570
6 Buildings (including services) 70 38,993
7 Yard improvements 12 6,684
8 Service facilities (installed) 55 30,637
9 Land 60 33,422
10 TOTAL DIRECT PLANT COST Al=1to9 224,487
11 Engineering and supervision 32 17,825
12 Construction expenses 34 18,939
13 Legal expenses 4 2,228
14 Contractor’s fee 19 10,584
15 TOTAL INDIRECT PLANT COST A2=11t0 14 49,577
16 FIXED CAPITAL INVESTMENT (FCI) A=Al+A2 274,064
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Table 3. Calculation of the total product cost of industrial production of
nano biocarbon adsorbent from peanut shell.

Item NO. | Item Description Million rials

1 Row materials Calculated 132,936

2 Operating labor Production part labor 13,136




3 Depreciation 10% of FCI 24,064
4 Utilities 20,000
5 Maintenance and repairs 6% of FCI 16,444
6 Operating supplies 15% of 5 2,467

7 Other costs 10% of 3+4+5+6 6,297

8 Plant overhead costs 3to7 69,272
9 Total product cost (annual) 1+2+8 215,346
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Table 4. Profit and loss calculations for the industrial production of

nano biocarbon adsorbent from peanut shell.
Item NO. | Item Description | Million rials

1 Annual sales revenue 396,000
2 Total product cost (annual) From Table 3 215,346
3 Gross profit 1 minus 2 180,654
4 Administrative costs 18,626
5 Distribution and selling costs 5% of 2 10,767
6 Research and development costs 5% of 2 10,767
7 Other costs 10% of 4+5+6 4,016

8 Gross profit before taxes 3 — (4+5+6+7) 136,478
9 Taxes 25% of 8 34,120
10 Net profit 8 minus 9 102,359
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Table 5. Calculation of total capital investment for industrial production of
nano biocarbon adsorbent from peanut shell.

Item NO. | Item Description Million rials
1 Fixed-capital investment (FCI) A 274,064
2 Working capital (WC) B 58,864
3 Total capital investment (TCI) A+B 332,928
4 Incalculable costs (A+B)x0.15 49,939




5 Total capital investment + Incalculable costs

(A+B)x1.15 | 382867
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Table 6. Cumulative discounted cash-flow (CDCF) calculations at different discount rates of 0%, 10%,
20%, and 30%, for the 10-year production investment for industrial production of nano biocarbon

adsorbent from peanut shell.
Year ‘ Discount rate (%)

0 10 20 30
0 -382,867 -382,867 -382,867 -382,867
1 -338,542 -342,572 -345,930 -348,771
2 -192,495 -215,886 -235,288 -251,474
3 -46,448 -95,532 -136,063 -169,260
4 99,599 18,375 -48,028 -101,024
5 245,646 125,819 29,409 -45,150
6 391,693 226,868 97,042 124
7 537,739 321,654 155,767 36,504
8 683,786 410,355 206,505 65,543
9 829,833 493,186 250,158 88,595
10 975,880 570,388 287,580 106,812
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Figure 2. Cumulative discounted cash-flow (CDCF) diagrams at different discount rates of 0%, 10%,
20%, and 30%, for the 10-year production investment for industrial production of nano biocarbon
adsorbent from peanut shell.
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Figure 3. Net present value (NPV) of the investment project at different discount rates for the 10-year
production investment for industrial production of nano biocarbon adsorbent from peanut shell.
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Table 7. Selling prices of types of powdered activated carbon available in the domestic market.
Selling price (thousand

rials) Seller name Website address
Powdered activated Tajhizat . .
1 carbon 5,300 azma https://semnanazma.ir
2 (F;’;)rvt\)/gﬁmd activated 2,490 Tamad kala https://tamadkala.com
3 Powdered activated 2,500 Spoota ht?gs:/llran-
carbon tejarat.com
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Figure 4. Comparison of the selling price of nano biocarbon adsorbent with the selling price of various
types of powdered activated carbon available on the market.
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