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Margin: Product Price — Prices of Raw Materials

. Product Price—Prices of Raw Materials
% Margin: ! * 100

Product Price
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CH, + H,0 — 3H, + CO
3H, + N, S 2NH,

2mol NH; = 1 molCH,

Basic: 1 ton ammonia

1000Kg NH3 * 1Kmol NH3 X 1Kmol CH, X 22.414 Nm3CH, " 0.07 USD
1ton NH3 17Kg NH3 2Kmol NH3 1Kmol CH, 1 Nm3CH,

= 46.09

1 ton Ammonia *

Margin: 470.01 — 46.09 = 423.92

% Margin: == =222 5 100 = 90.19%
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Ammonia:

CH, + H,0 — 3H, + CO
3H, + N, S 2NH;

2mol NH; = 1 molCH,

Basic: 1 ton ammonia

1000Kg NH; _ 1Kmol NHs

1 ton Ammonia *

" 1Kmol CH,

, 22414 Nm3CH,

Bl o3 ©ypo & pow Juad

0.07 USD

1ton NH, 17Kg NH;

Margin: 470.01 — 46.09 = 423.92

470.01-46.09

001 100 =90.19%

% Margin:
UREA:
2NH; + CO, S NH,COONH,
NH,COONH, S H,0 + NH,CONH,
1mol NH,CONH, = 2 mol NH,

Basic: 1ton Urea

1000KgUrea " 1Kmol Urea @ 2Kmol NH3

1ton Urea*

2Kmol NH3

17Kg NH;

1Kmol CH,

1ton NHy
k

*
1 Nm3CH,

= 46.09

« 22D _ 266.56

1tonUrea 60Kg Urea  1Kmol Urea

Margin:272.30-226.56=5.744881

272.30—226.56
272.30

% Margin: * 100 =2.11%
Nitric Acid:

4NH; + 50, — 4NO + 6H,0

2NO + 0, — 2NO,

3NO, + H,0 — 2HNO; + NO

2mol HNO; = 4NH;

Basic: 1 ton Nitric acid

1Kmol NH3

¥

1000Kg

1ton



% 1000kg HNO3 " 1Kmol HNO3 " 4 Kmol NH3 " 17.03 Kg NH3 N 1ton NH3 " USD: 254 0784
1ton HNO3 63.01Kg HNO3; 2 Kmol HNO3 1Kmol NH3 1000Kg 1ton

lton HNO4

Margin: 245.012-254.0784=-9.06641

245.012—254.0784

15012 * 100 =-3.70039 %

% Margin:
Hydrazine:
2NH; + NaOCl — H,N,H, + NaCl + H,0
1mol HyN, = 2mol NH; = 1mol NaOCl

Basic: 1ton hydrazine

% 1000kg NaH, _1KmolNpHy 2KmolNH; 17.03KgNHy _1ton NHy _USD

lton N, H, +1ton N,H,
1ton NyH, 32.04 N;Hy 1KmolNyH, 1Kmol NH3 1000Kg 1ton

% 1000kg NyH, " 1Kmol N,H, " 1 Kmol NaOCl " 74.44 Kg NaOCl " 1ton NaOCl " USD —654.0349
1ton NyH, 32.04 N,H, 1 Kmol N;H, 1Kmol NaOCl 1000Kg 1ton

Margin: 3375-654.0349= 2720.965

3375-654.0349

P * 100 =80.62119%

% Margin:
2NH; + 2NaOH + Cl, — H,N,H, + 2NaCl + 2H,0
1mol NyH, = 2mol NH; = 2mol NaOH = 1mol Cl,

Basic: 1ton hydrazine

x1000kg NyHy 1KMol NpH, 2KmolNH; _17.03KgNHy 1ton NH; USD

1t0n N2H4_ *_+1t0n N2H4_
1ton NyH, 32.04 NyH, 1KmolN,H, 1Kmol NH; 1000Kg  1ton
1000kg N, H. 1Kmol N,H, 2KmolNaH 39.997 Kg NaOH 1ton NaOH USD 1000kg N, H.
* g Noy * 2114 * * g * * + 1t01’1 N2H4_ * g NaHy *
1ton NpH, 32.04 N;H, 1KmolNyH, 1Kmol NaOH 1000Kg 1ton 1ton NpH,

1Kmol NyH 1 KmolcCl 70.90Kg Cl 1ton Cl USD
2% 4 2 2 x 2 % =1218.792
32.04 NyH, 1KmolN,H, 1KmolCl, 1000Kg 1ton

Margin: 3375-1218.792=2156.208

3375-1218.792

P * 100 =63.88765%

% Margin:
2NH; + Hy0, — NyH, + 2H,0
1m0l N2H4_ = Zmol NH3 = 1m0l H202

Basic: 1ton hydrazine

1000kg N, H. 1Kmol N,H, 2 Kmol NH 17.03 Kg NH 1ton NH. USD
1ton N,H, * 9727 22 2 x CRLLERN 2 % +1ton N, H,
1ton NpH, 32.04 N;H, 1KmolNyH, 1Kmol NHs 1000Kg  1ton
1000kg N, H. 1Kmol N,H. 1 Kmol H,0 34.01 Kg H,0 1ton H,0 USD
* g 274 o PALL 292 g 202 202 —667.6504
1ton NoH, 32.04 NH, 1KmolNyH, 1Kmol H,0, 1000Kg  1ton

Margin: 3375-667.6504= 2707.35

3375-667.6504

Py * 100 =80.21777%

% Margin:



H,NCONH, + NaOCl + 2NaOH — N,H, + NaCl + Na,C0O5; + H,0
1mol N,H, = 1mol H,NCONH, = 1mol NaOCl = 2 mol NaOH

1000kg NpH, _ 1Kmol NpHy 1 Kmol H,NCONH; _ 60.06Kg H,NCONH, _ 1ton HyNCONH,

1ton NyH, 32.04 N, H, 1 Kmol N,Hy 1KmolH,NCONH, 1000Kg

USD 1000kg N;H, 1Kmol N,H 2KmolNaH 39.997 Kg NaOH 1ton NaOH USD

_+1t0n N2H4_ *. CRLPLL * 274 * * 9 * *

1ton 1ton NoH, 32.04 N,H, 1 Kmol NoH, 1Kmol NaOH 1000Kg 1ton
1000kg N;H, 1KmolN,H, 1KmolNaOCl 1ton NaOCl USD

1ton N,H, * 9727 2%

* 74.44 * * = 1002.283
1ton NoH, 32.04 N,Hy 1 Kmol NyH, 1000Kg 1ton

lton N, H,

Margin: 3375-1002.28=2372.717

3375-1002.28
3375

% Margin: * 100 =70.30272%

Methanol:

CHy +5 0, — 2C0 + 2H,

CO + 2H, — CH;0H

Formaldehyde:

CH;0H — CH,0 + H,

CH30H +5 0, — CH,0 + 0

Ethanol Amine:

C,H,0 + NH; — HOCH,CH,NH,

Urea Formaldehyde:

20C(NH,), + 3CH,0 — OCNH,(NHCH,OH) + OC(NHCH,0H),
Methyl chloride:

CH;0H + HCl — CH5Cl + H,0

Acetic Acid:

CH;0H + CO — CH3;COOH (Methanol carbonylation)
2C4Hyy + 50, — 4CH;COOH + 2H,0 (Butane Oxidation)
2CH;CHO + 0, — 2CH;C0,H (Acetaldehyde Oxidation)
C,Hy + 0, — CH3;CO,H (Ethylene Oxidation)
Acrylonitrile:

2CH3;CHCH, + 2NH; + 30, — 2CH,CHCN + 6H,0
Ethanol:

C,H, + H,0 — CH;CH,0H

AN



Methyl Ethyl Ketone:

CH,CHCH,CH; + %02 — CH3;COCH,CH;
Formic Acid:

CH3;0H + CO — HCO,CH,

HCO,CH; + H,0 — HCOOH + CH30H
Dimethyl Terephthalate:

CgHgO, + 2CH30H — C1oH,00, + 2H,0
Dimethyl carbonate:

N,H,CO + 2CH;0H — C(CH30),0 + 2NH,4
Methyl acetate:

CH30H + CH3;COOH — CH3COOCH; + H,0
Vinyl Acetate:

CaHy + C2Ha0; + 350, — C4Hg0y + Hy0

Acetic Anhydride:

CH3;COOH — CH,CO + H,0 so CH, CO + CH3COOH — CH3COOCOCH;3

CH3C0,CH; + CO — (CH3C0),0
Furfural:

CsHyo0s — CsHy05 + 3H,0
Ethylbenzene:

Ce¢Hg + C,H, — CsHsCH,CHy
Styrene:

C¢HsCH,CH; — CgHg + H,

Trimethylamine:

CH30H + NHy; — CH3;NH, + H,0 so H;OH + CHsNH, — (CHs),NH + H,0 so

(CH3),NH — (CH3)3N + H,0
Acrylic Acid:

2C3Hg + 30, — 2CH,CHCN + 2H,0
Ethylene:

CHsCHs — CH,CH, + H,

oy

CH;OH +



Isopropanol:

CH3;CHCH, + H, 0 — CH;CHOHCH,
Propylene:

CH3CH3;CH; — CH3;CHCH, + H,
Maleic Anhydride:

2C,Hyo + 70, — 2C,H,05 + 8H,0
CH3;CHCHCH; + 30, — C4H,05 + 3H,0
1,3-Butadiene:

C4Hyy — CH,CHCHCH, + 2H,
Black Carbon:

CH, + 20, — CO, + 2H,0

CH, — C + 2H,
Sulfuric acid:

S+ 0, — S0,

250, + 0, S 2503

H,S0, + SO; — H,S,0;

H,S,0, + H,0 — 2H,S0,
Phosphoric acid:

Cas(P0,);0H + 5H,S0, — 3H3P0, + 5CaS0, + H,0
Di ammonium Phosphate:

NH; + NH,H,P0, — (NH,),HPO,
Acetylene:

6CH, + 0, — 2CO + 10H, + 2C,H,

C,Ca+ 2H,0 — 2C,H, + Ca(OH),
Hydrogen Cyanide:

CH, + NH; — HCN + 3H,

NH; + CH; + 0, — HCN + 3H,0

Vinyl Chloride:

C,H, + HCl — CH,CHCI

C,H, + Cl, — CICH,CH,Cl — CH,CHCl + HCI

oy



Hydrogen Peroxide:
2CH3;CHOHCH; + 0, — 2CH3COCH; + H,0,

2 — ethyantheraquinone + H, — 2 — ethyantheraquinol + 0,
— 2 — ethyantheraquinone + H,0,

Acetone:

2CH3;CHOHCH; + 0, — 2CH3COCH; + H,0,
CoHyp + 0, — C4HsOH + CH3COCH;
Benzene:

C¢HsCH; + Hy, — C4Hg + CH,
2C4HsCH3 — C4Hg + CgHy,
Xylene:

2C4HsCH3 — C4Hg + CgHy,

C¢HsCH; + CH3;0H — CgHy
Aniline:

C¢HsNO, + 3H, — CgHsNH, + 2H,0
Ce¢HsCl + 2NH3; — C4HsNH, + NH,Cl

CsHsOH + NHy — C4HsNH, + H,0

¥
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Figure 15.The Batch Process of QUAKER OATS.,
(1) Mixer, (2) Reactors. (3) Screw Press, (4) Secondary Steam Generator. (5) Azeotropic Distillation Column,
(6) Decanter, (7) Condensers. (8) Recovery Column for Low Boilers, (9) Furfural Dehydration Column,

HPS = High Pressure Steam. LPS = Low Pressure Steam.
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Figure 17. Schematic of the Chinese Furfural Process (Plant in Shanying, 2500 tons/a with 6 reactors).

(1) Ground comcobs, (2) Sulfuric acid. (3) Reactor. (4) Steam. (5) Residue. (6) Azeotropic distillation column,
(7) Reboiler. (8) Heat exchangers. (9) Cooler. (10) Flash tank. (11) Noncondensible vapors. (12) Solids.

(13) 5 % Furfural, (14) 2 % Acetic acid. (15) Condenser. (16) Decanter. (17) Aqueous phase. (18) 7 % Aqueous

sodium carbonate. (19) Neutralizer. (20) Raw furfural to refining.
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Figure 18, The AGRIFURANE Process.

(1) Raw material, (2) Acid water. (3) Primary steam. (4) Secondary steam, (5) Vapor of 5.5 % furfural,

(6) Demincralized water. (7) Cake to drier. (8) Reactor condensate. (9) Waste water. (10) Low boilers,

(11) Aqueous sodium bicarbonate. (12) Air, (13) Polymers. (14) Furfural.
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Figure 24. Schematic of the STAKE Feeder Gun.
(1) Input of the raw material. (2) Motor of the screw conveyor.
(3) Reciprocating piston. (4) Sealing plug of compressed raw material.
(5) Choke. (6) 28 bar to reactor.
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400ton 1000k, lyear 1Kmol 1da
* g* Y * * 4

year 1ton 300days 32.04Kg Hydrazine 24hours

1Kmol Kmol
=173

= 5552 Hydrazine | 5552 «

32.04Kg Hydrazine

ME-Ketazine: 1.73 "% Hydrazine » *ioo o208 — 4 73 0001

1kmol Hydrazine

kmol 1kmol H,O0 kmol
ME — Ketazine * 2 1.73
1kmol MEketazme

lndustrlal feed 60.40 %g

H20,:1.73

kmol

100
Theory x — =
Y* %5

2.04

MEK: H,0,:4:1

kmol kmol

MEK:1.73° 22 1,0, « 4 = 6.92

8.14 kmol

100
theory * — =
85

mdustrlal feed 586.9779 for first pass

Kmol

Make Up: 0.17

Kg
or 11.747

NH3: H202:3:1

kmol kmol

NHs: : 1.73° 22 H,0, * 3 = 5.19

theory * % = 6.11%industrial feed 103.87%‘9

Acetamide: H,O,: 3:1

kmol kmol

H,0, 3 =5.19 theory*ﬂ=
6. 11—mdustrlal feed 360.92—= g for first pass

Acetamide:1.73

Kmol

Make Up: 0.12

Kg

70 gA*(%) 100

70% acetamide:

=41.51%
m mol
70gA*(5;079A)+30‘9H20*(18.102h20)
H;0 for acetamide: ((0 41151) — 1) *6.11 kmOIAcetamlde = 8.61%2% H,0

1mol
70 gHy 02*(34.029H202)*100

70% H202: Tmol Tmol ) = 552%

70gH20, *(34.02 gH> 02)+309H20*(18.02h20

H,0 for Hy05: ((ﬁ) ) 17352 H,0, = 140522 H,0
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Chemical | Amount  per  pass | Amount per pass (Kg/h) | Annual amount

(Kmol/h) (ton/year)

Hydrazine 1.37 55.5 400
Hydrogen peroxide 2.04 60.40 434.88
Ammonia 6.11 103.87 747.86

Methyl ethyl ketone 8.14 586.97 671.49
Acetamide 6.11 360.92 412.89

Water 10.01 180.38 359.13
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Unit | Ammonia (2) H202 (6) Vmek (7) methyl
ethyl ketone
(8)
Vapour Fraction 1.00 0.00 1.00 0.00
Temperature C 60.00 32.85 42.75 42.75
Pressure kPa 101.32 101.30 101.30 101.30
Molar Flow | kgmole/h 6.11 3.44 0.00 8.14
Mass Flow kg/h 104.05 94.61 0.00 586.95
Liquid  Volume m3/h 0.17 0.07 0.00 0.73
Flow
Comp Mole Frac
(Ammonia) 1.00 0.00 0.00 0.00
(70% H202) 0.00 0.59 0.00 0.00
(M-E-Ketone) 0.00 0.00 1.00 1.00
(H20) 0.00 0.41 0.00 0.00
(Hydrazine) 0.00 0.00 0.00 0.00
(Methyl  Ethyl 0.00 0.00 0.00 0.00
Ketazine*)
(70% Acetamide) 0.00 0.00 0.00 0.00
Unit Methyl Methyl
70%Hydrogen | 70%Acetamide | ethyl ketone | ethyl ketone
peroxide (15) (14) (13) (16)
Vapour Fraction 0.00 0.00 0.00 0.00
Temperature C 32.85 42.65 42.75 60.00
Pressure kPa 101.40 101.40 101.40 101.40
Molar Flow | kgmole/h 3.44 14.72 8.14 8.14
Mass Flow kg/h 94.61 516.02 586.95 586.95
Liquid  Volume m3/h
Flow 0.07 0.50 0.73 0.73
Comp Mole Frac
(Ammonia) 0.00 0.00 0.00 0.00
(70% H202) 0.59 0.00 0.00 0.00
(M-E-Ketone) 0.00 0.00 1.00 1.00
(H20) 0.41 0.58 0.00 0.00
(Hydrazine) 0.00 0.00 0.00 0.00
(Methyl Ethyl
Ketazine*) 0.00 0.00 0.00 0.00
(70% Acetamide) 0.00 0.42 0.00 0.00
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Unit | 70%Acetamide | 70%Hydrogen | To reactor | To reactor
(17) | peroxide (18) (19) (20)
Vapour Fraction 0.00 0.00 0.00 0.00
Temperature C 60.00 60.00 60.00 60.00
Pressure kPa 101.30 101.40 101.30 110.00
Molar Flow kgmole/h 14.72 3.44 26.30 26.30
Mass Flow kg/h 516.02 94.61 1197.58 1197.58
Liquid  Volume m3/h
Flow 0.50 0.07 1.30 1.30
Comp Mole Frac
(Ammonia) 0.00 0.00 0.00 0.00
(70% H202) 0.00 0.59 0.08 0.08
(M-E-Ketone) 0.00 0.00 0.31 0.31
(H20) 0.58 0.41 0.38 0.38
(Hydrazine) 0.00 0.00 0.00 0.00
(Methyl  Ethyl
Ketazine*) 0.00 0.00 0.00 0.00
(70%
Acetamide) 0.42 0.00 0.23 0.23
Unit | Ammonia (21) 22 23 24
Vapour Fraction 1.00 1.00 0.00 0.00
Temperature C 60.04 131.01 131.01 131.23
Pressure kPa 101.40 101.40 101.40 499.53
Molar Flow | kgmole/h 6.11 23.60 8.81 8.81
Mass Flow kg/h 104.05 787.16 514.47 514.47
Liquid  Volume m3/h
Flow 0.17 0.92 0.54 0.54
Comp Mole Frac
(Ammonia) 1.00 0.11 0.00 0.00
(70% H202) 0.00 0.01 0.02 0.02
(M-E-Ketone) 0.00 0.19 0.03 0.03
(H20) 0.00 0.63 0.22 0.22
(Hydrazine) 0.00 0.00 0.00 0.00
(Methyl Ethyl
Ketazine*) 0.00 0.03 0.11 0.11
(70% Acetamide) 0.00 0.03 0.62 0.62
Unit 25 26 27 28
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Vapour Fraction 1.00 0.00 0.00 0.00
Temperature C 131.05 285.53 178.44 285.50
Pressure kPa 101.50 499.53 506.62 500.00
Molar Flow | kgmole/h 23.60 3.00 5.81 3.00
Mass Flow kg/h 787.16 178.52 335.96 178.52
Liquid  Volume m3/h 0.92 0.17 0.37 0.17
Flow
Comp Mole Frac
(Ammonia) 0.11 0.00 0.00 0.00
(70% H202) 0.01 0.00 0.02 0.00
(M-E-Ketone) 0.19 0.00 0.05 0.00
(H20) 0.63 0.00 0.34 0.00
(Hydrazine) 0.00 0.00 0.00 0.00
(Methyl Ethyl
Ketazine*) 0.03 0.01 0.16 0.01
(70% Acetamide) 0.03 0.99 0.43 0.99
Unit 29 30 31 32
Vapour Fraction 0.19 0.85 0.00 0.00
Temperature C 133.72 129.37 221.63 34.18
Pressure kPa 101.30 101.30 101.30 100.00
Molar Flow | kgmole/h 5.81 29.41 3.00 26.41
Mass Flow kg/h 335.96 1123.12 177.23 945.89
Liquid  Volume m3/h 0.37 1.29 0.17 1.12
Flow
Comp Mole Frac
(Ammonia) 0.00 0.09 0.00 0.10
(70% H202) 0.02 0.01 0.00 0.01
(M-E-Ketone) 0.05 0.16 0.00 0.18
(H20) 0.34 0.58 0.00 0.64
(Hydrazine) 0.00 0.00 0.00 0.00
(Methyl Ethyl
Ketazine*) 0.16 0.06 0.00 0.07
(70% Acetamide) 0.43 0.11 1.00 0.00
Unit To reacror
33 34 37 (38)
Vapour Fraction 0.00 0.10 0.00 0.75
Temperature C 221.64 224.43 34.48 165.00
Pressure kPa 110.00 110.00 799.45 799.45
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Molar Flow | kgmole/h 3.00 6.00 26.41 26.41
Mass Flow kg/h 177.23 355.74 945.89 945.89
Liquid  Volume m3/h
Flow 0.17 0.34 1.12 1.12
Comp Mole Frac
(Ammonia) 0.00 0.00 0.10 0.10
(70% H202) 0.00 0.00 0.01 0.01
(M-E-Ketone) 0.00 0.00 0.18 0.18
(H20) 0.00 0.00 0.64 0.64
(Hydrazine) 0.00 0.00 0.00 0.00
(Methyl Ethyl
Ketazine*) 0.00 0.00 0.07 0.07
(70% Acetamide) 1.00 1.00 0.00 0.00
Unit Recycle Hydrazine
MEK(39) | produce (40) 41 43
Vapour Fraction 1.00 0.00 0.00 0.00
Temperature C 129.78 129.78 60.00 56.50
Pressure kPa 799.45 799.45 799.45 799.45
Molar Flow kgmole/h 4.04 22.37 14.00 22.37
Mass Flow kg/h 144.74 801.15 615.40 801.15
Liquid Volume m3/h
Flow 0.19 0.92 0.74 0.92
Comp Mole Frac
(Ammonia) 0.41 0.04 0.07 0.04
(70% H202) 0.00 0.01 0.00 0.01
(M-E-Ketone) 0.34 0.30 0.48 0.30
(H20) 0.25 0.56 0.45 0.56
(Hydrazine) 0.00 0.08 0.00 0.08
(Methyl  Ethyl
Ketazine*) 0.00 0.00 0.00 0.00
(70%
Acetamide) 0.00 0.01 0.00 0.01
Unit 42 44 45 46
Vapour Fraction 0.00 0.00 0.00 0.00
Temperature C 129.78 122.99 185.72 185.72
Pressure kPa 800.00 800.00 799.45 800.00
Molar Flow kgmole/h 22.37 14.00 8.37 8.37
Mass Flow kg/h 801.15 615.40 185.75 185.75
Liquid Volume m3/h
Flow 0.92 0.74 0.18 0.18
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Comp Mole Frac
(Ammonia) 0.04 0.07 0.00 0.00
(70% H202) 0.01 0.00 0.04 0.04
(M-E-Ketone) 0.30 0.48 0.00 0.00
(H20) 0.56 0.45 0.74 0.74
(Hydrazine) 0.08 0.00 0.20 0.20
(Methyl  Ethyl
1 *
Ketazine™) 0.00 0.00 0.00 0.00
(70%
Acetamide) 0.01 0.00 0.02 0.02
Unit 47 48 49 51
Vapour Fraction 0.16 0.00 0.00 0.00
Temperature C 114.26 60.00 99.63 60.00
Pressure kPa 101.30 101.30 100.00 800.00
Molar Flow kgmole/h 8.37 8.37 4.50 14.00
Mass Flow kg/h 185.75 185.75 81.07 615.40
Liquid Volume m3/h
Flow 0.18 0.18 0.08 0.74
Comp Mole Frac
(Ammonia) 0.00 0.00 0.00 0.07
(70% H202) 0.04 0.04 0.00 0.00
(M-E-Ketone) 0.00 0.00 0.00 0.48
(H20) 0.74 0.74 1.00 0.45
(Hydrazine) 0.20 0.20 0.00 0.00
(Methyl  Ethyl
Ketazine*) 0.00 0.00 0.00 0.00
(70%
Acetamide) 0.02 0.02 0.00 0.00
Unit | Ammonia and
MEK to Waste
recycle(52) 53 water(54) MEK (1)
Vapour Fraction 0.03 0.00 0.00 0.00
Temperature C 52.98 99.63 25.00 42.75
Pressure kPa 101.30 101.30 101.30 101.30
Molar Flow kgmole/h 14.00 4.50 4.50 8.14
Mass Flow kg/h 615.40 81.07 81.07 586.95
Liquid Volume m3/h
Flow 0.74 0.08 0.08 0.73
Comp Mole Frac
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(Ammonia) 0.07 0.00 0.00 0.00
(70% H202) 0.00 0.00 0.00 0.00
(M-E-Ketone) 0.48 0.00 0.00 1.00
(H20) 0.45 1.00 1.00 0.00
(Hydrazine) 0.00 0.00 0.00 0.00
(Methyl  Ethyl 0.00 0.00 0.00 0.00
Ketazine*)
(70% 0.00 0.00 0.00 0.00
Acetamide)
Unit | Acetamide to Hydrazine
tank (3) (55) 50 54
Vapour Fraction 0.00 0.00 0.00 0.00
Temperature C 42.65 25.00 123.21 123.20
Pressure kPa 101.30 101.30 101.30 110.00
Molar Flow kgmole/h 14.72 3.87 3.87 3.87
Mass Flow kg/h 516.02 104.68 104.68 104.68
Liquid Volume m3/h
Flow 0.50 0.10 0.10 0.10
Comp Mole Frac
(Ammonia) 0.00 0.00 0.00 0.00
(70% H202) 0.00 0.08 0.08 0.08
(M-E-Ketone) 0.00 0.00 0.00 0.00
(H20) 0.58 0.45 0.45 0.45
(Hydrazine) 0.00 0.44 0.44 0.44
(Methyl  Ethyl 0.00 0.00 0.00 0.00
Ketazine*)
(70% 0.42 0.03 0.03 0.03

Acetamide)
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Abstract

The petrochemical industry is one of the most important economic pillars in Iran. Because it can
be profitable for the country through indirect and direct employment, meeting the needs of existing
industries through domestic power, focus on increasing exports, etc. The products of this industry include
commodity and special products that are the raw materials of different industries. These products are
produced with different technologies offered by licensing companies. Iran Petrochemical, despite its
relatively long history, has not been able to grow as it should have. One of the solutions is to produce the
required product in petrochemical complexes and eliminate the need to import raw materials for this
industry. Since producting requires significant capital and investor attraction, the profitability of the project
and the amount of capital required must be estimated and determined by engineers. This study is performed
by Comfar software, which is an application software for evaluating the feasibility and possibility of
projects. In this thesis, after product selections, various aspects including profitability, possibility of
exporting the product, lack of production unit in Iran, etc. have been studied. The product selection was
done by estimating the profit margin (based on raw material- product prices) of more than 40 different
chemical products in the petrochemical products diagram that are provided by the National Iranian
Petrochemical Company. Then, through field investigation and inquiry from the process unit of various
petrochemicals, furfural and hydrazine are identified as selected materials, and finally, by presenting
various technical and economic reasons, hydrazine is introduced for the final economic study. The
production technologies of many of these products are presented in the appendix of this thesis. Hydrazine
is used as an antioxidant in boilers in complexes and power plants. After selecting hydrazine, review and
selection of existing technical technologies according to raw materials, production efficiency, safety issues,
environmental issues, etc. has been done. The most important issue in economic estimation is the price of
factory equipment, and for this purpose, this process is simulated by HYSYS. This software also has the
ability to link to Aspen Process Economics Analyzer software to estimate the price of equipment. Therefore,
by estimating the price of equipment, the required information of Comfar can also be determined. To
evaluate the financial and economic and implementation of the project, important financial indicators such
as internal rate of return (IRR), net present value (NPV), and payback period (PBP) are calculated by this
software and all indicate the economic, justified and validity of this project. The studies of this thesis show
that the production of hydrazine in Iran requires a land with an approximate area of 900-1200 square meters,
fixed capital cost of 267,310,397,100 rials and working capital cost of 24,149,323,812 rials and its
profitability indicators include IRR equal to 28.72% and NPV equal to 475,315,327,879 rials. All indicate
the profitability of this plan.

Keywords: Petrochemical Industry, Patent, technology, licensor, Hydrazine, Feasibility Study, Comfar,
Profit Margin, IRR, NPV



BIHE

// ’

BILE

Chemical Engineering Department

Dissertation for Bacholors Degree

Preliminary Analisys of Petrochemical Products and Additives and Feasibility
Study for the Selected Material

By: Katayoun Rezaei
Superviosr: K. Hemmati

2021 Spring



