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COMPLETE PLANT COST ESTIMATING CHART

Plant Costs, A Plant Costs, A

.
l

ny
Q

Costs, $1,000 000

Cost, 51,000,000
o 8

o

T

4 F I e oy S e
2r T I : :
{ : T
1 m } ; = SEs e ;M\
u _ i _ ! w 2 v i v m . t , : _ posey 5
I P~ aone 4 - + + - -
1 20 40 60 80 100 200 400 600 8001000 T : t t 7 =
Capacity, t/d — o e e N ._ : e =
[ R IS LELN P I N K il e
. - 1 H ¥ s L FRII T L
Size exponent Raw material i 2 4 8 10 20 40 60 80 100 400 600 8OO 1000
Acetic acid 0.59 Methanol Bl 5
Acetone 0.55 Propylene ant capacity, t/d
Acetylene 0.65 Hydrocarbons . :
Acetaidehyde 0.41 Ethylene Size expanent Raw material
Acrylic fiber 1.02 Acrylonitrile
Acrylonitrile 0.60 Acetylene, hydrogen cyanide
Alky!l benzene (finear} 1.07
Aromatics 0.40
Acrylic acid 0.64*

* Assumed
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Planit Casts, Aluminum Chemicals

Plant Costs, A
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Size exponent” Raw material '
Ally! chioride 0.64 Propylene, Cly; Dichloropropane e
Acetic anhydride 0.64 Acetic acid 4 EEEas
c acid 0.64 Cyclohexano! S
Anifine 0.64 Benzene; nitric, suifuric acids e
Alylates, detergent 0.64 ES
*All assumed 2
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Plant capacity, t/d

Size exponents Raw materials

Alumina - 0.54 Bauxite
Alumina, sintered 0.64* Alumina
Atuminum 1.0 Alumina

* Assumed Aluminum sutfate  0.64% Bauxite, H;504




plant Costs, Ammonium Compounds

Plant costs, $1,000,000
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COMPLETE PLANT COST ESTIMATING CHANTS

Plant Costs, B
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Plant capacity, t/d

& Size exponent Raw material {process) Factors for benzene process:
Butadiene 0.63 Butane; butyiene Detol 1.0
Butano! 0.48 Propylene L.itoi 1.42
Butano} 0.69 Butylene Pyrotol 1.48
Benzene 0.73 Toluene, H; {Datol}
Benzoic acid 0.64* Toluene
Bisphenol A 0.64* Acetone; phenol
Butanol 0.64* Ethanoal
Butane, iso 0.64* Butane, pentane

Benzene, toiuene, xylene 0.64* Reformate {extraction) * Assumed

00 600 8001000 2000

Plant capacity, t/d

Raw material {process}
Gas, arr
Ammania; {prified)
Ammoenia, sulfuric acid, (crystalized)
Ammonia, phosphoric acid, (granulated)
Ammonia, Cf,
Ammonia, CO,
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Plant Costs, C Plant Costg, C
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Plam costs, $1,000,000
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Plant capacity, t/d (or cement, 10 bbi/d)
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Plant capacity, t/hr

0 600 800 1000

xponent Raw material (process) Size exponent* Raw material {process)
Size exP X Citric acid 0.64 (Submerged fermentation}

Carbon black 0.67 Aromatic oils; gas . . Carboxymethyi cellulose 0.64 Cellulose

ﬂ_ ine 0.47 NaCl brine {electrolysis) (Caustic soda u,.\.u_‘on_cnn 1.07 tb/ib Ly} Celiulose acetate 0.64 Cellulose
m w..o_mnz._a 0.52 Cyclohexane, NH; [Ammonium sulfate by-product; 1.7€ Ib/lb caprolactum) Cumene 0.64 Benzene, propylene
nmm_o:mxm:m 0.49 Benzene, H, Cyclohexanone/clycichexanol 0.64 Benzene, H,
nw&o: tetrachloride 0.48 Propane, C, (Perchlorethylene by-product; 1.33 ib/lb CCl,) Chioroprene monamer 0.64 Butadiene, Gl
Carbon disulfide mwk | size exponents assumed Factor for chioroprene raw material: Acetylene 1.57
Cement .
Cyanoacetate 0.84°

Chloroacetic acid, mono 0.64*

+Assumed
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Plant Costs, D Plant Costs, £
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Plant capacity, td Plant capacity, t/d
Size exponent Raw material Size exponant Raw material Raw material factors
DMT 0.51 Grassroots plants Ethane 0.65 Petroieum for Ethylene {1350 t/d; $168 MM)
Diphenyl amine 0.64* Ethylene 0.85 . Gas, napthas, gas ail, etc. Ethane 1.0
Dichlorophenoxy acetic acid ~ 0.64* Phenol Ethylene oxide 0.80 Ethylene Propane  1.10
ooT 0.64* Chioral, Chlorobenzene Ethyl benzene 0.64* Ethyiene, benzene Naptha 1.48
Detergent alkalate 0.64* Propylene tetramer, benzene Ethyl chioride 0.64* Ethylene, HCI Gas ail 2.76
Detergent alkalate 0.64 n-paraffin Ethyiene dichloride 0.64* Ethylene, Cly {produces 0.59 t propylene/t
Diethanol amine 0.64 Ethylene oxide, ammenia Ethylene givcol 0.59 Ethylene oxide ethylene)
Dimethyl terephthalate 0.64* p-xylene, methanol
Dioctyl phthalate 0.64* Phthalic anhydride *Assumed
Dimersol 0.64*
Dimersol, ethyiene 0.64 Dimerization

“Assumed Diphenyl methane difsocyanate 0.64*




Plant cost, $1,000,000
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Plant Costs, E

COMPLETE PLANT COST ESTIMATING OIVﬁ

Plant Costs, Ethano! {Fermentation), Methanoi
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Plant capacity, t/d + H ;
I ;
Size exponent* Raw material = £
Epichlorhydrin (.64 Allyl chioride = : =
Ethyl ether 0.64 Propylene, synthesis gas : T
Ethyl hexanol  0.64 Actaldehyde o o
* Assurned Ethyt diamine 0.64 Ethylene dichloride b =
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10 20 40 60 80 100 200 400 600 800 1000

Ethanol plant capacity, MM gal/yr
Methanal, 100,000 t/yr

Size exponents Raw materials (process}
Methano! 0.78 Methane, CO, H;
Ethano! 0.90> 10 MM gal/yr {Fermentation}

1.0 to 10 MM gal/yr
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Plant Costs, F

Plant Costs, G
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Plant capacity, t/d
Size exponent Raw materials Size exponent Raw material
Formaidehyde 0.55 Hydrocarbons, aquesus Glycal 0.79 Ethyiene, Cl; X
0.66 Methanol Glycerine  0.64* Alty! alcohol, epichiorhydrin
Fatty alcoho! 0.64* Coconut ail
Fluorocarbon Q0.64* Carbon tetrachloride, HF
Ferric chloride 0.64*

*
Ferrous chloride, Cl, Assumed
Fructose, crystalline 0.64

Fructose, syrup 0.64

*Assumed
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’

Plant Costs, Gases Plant Costs, Liguid Air, Hydrogen, Carbon Dioxide, Oxygen, Nitrogen

1000

INITHN

H
o
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Plant capacity, t/d
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Size exponent

Carbon dioxide, liquid 0.72
Oxygen, liquid 0.37
Air, nitrogen, liguid 0.66
Argon, hydrogen, liquid 0.66 (est.)

: T
. g 8 10 20 40 60 80 100 200 400
Plant capacity: argon 1,000 scfh; SNG, 1,000,000 scfd;

hydrogen, oxygen, t/d; LNG, 1,000 t/d

ot Raw material, process Factors for SNG feedstock .
Size expone 0.8 . Coal 1.0
Argon 0.59 Air, liquified Crude oil 0.6
Oxygen 0.65 Methane; partial oxidatian; reforming Medium, heavy gas oil, 0.5
Hydrogen 0.68 Tealarc process Naptha, kerosene, 0.3
_m,um 075 Coal light gas oil

Carbon dioxide 0.72
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Plant Costs, H
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Plant capacity, t/d
Size exponent Raw materials
Hydrochloric acid 0.69 Salt, H380,4 {(Na, S0, by-product)
Hydrofluoric acid 0.72 CaFj, HoSO4
Hexamethylene tetramine 0.64* Methanol, ammonia
Hydrogen peroxide 0.73 tsopropytene aicohol, Oy
Hydrogen cyanide 0.70 Propane, ammonia
*Assumed

COMPLETE PLANT COST ESTIMATING OI>N.—,.m, 827

Plant Costs, |
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Plant capacity, t/d

Size exponent Raw material {process)
tsoprene 0.4 Propylene, methanol, Oy -
Isopropanol 0.73 Propylene
|sobutylene 0.64* {Liquid extraction)
Isooctanol 0.64* Heptane
Impact modifiers 0.64*
tmpact modifiers for 0.64*

Methyimethacrylate-
*Assumed butadiene-styrene
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Plant Costs, L, M Plant Costs, M
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Plant capacity, t/d
Size exponent* Raw material
Monosodium methy! arsonate 0.64 {coproduct sodium cocodylate — herbicides)
Magnesium oxide 0.64 Seawater; brine
Magnesium hydroxide 0.64 Seawater; brine (calcined)
Methy| tertiary butyi ether  0.64
Methyl amine 0.64 {coproduct, 0.67 t/t dimethyl formamide)
Methana!l ~ see page for ethanol
- ENRAT o
1 - THHIE T i *Assumed
1 2 4 6 60 80 100 200 400 600 8001000
Plant capacity, t/d
Size exponent Raw mater
Lithium carbonate 0.64% Spodumene ore
Maleic anhydride 0.48 Benzene )
Melamine 0.64* Urea, ammonia
Methyl chiaride 0.64* Methanol
Methyl ethy! ketone 0.64*
Methyl iscbutyl ketone 0.64 N
Mercaptobenzo thiazole  0.64* Aniline
Methyl methacryiate 0.64* Acetone, HCN

* Assumed Monachloroacetic acid 0.64* Acetic acid, Cly
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Plant Costs, N
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Plant costs, $1,000,000
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Plant capacity, t/d

Size exponent

Nitric acid 0.59

Napthol B Q.64
Nylon 6/6 resin 0.64*
Nylon filament 0.64*
Nitrophosphate 0.64*

Nitro compounds, organic  0.64*

* pssumed

60 80 100

Raw material

Ammonia
Napthalene

Adipic acid

Dimethyl formamide
Phosphate ore, NHO;
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Plant Costs, O

Plant cost, $1,000,000
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Plant capacity, t/d

Size exponent
Oxo alcohols 0.74
Olefins, alpha 0.64*
Qlefins, linear, higher 0.64*

Raw materials

Ofefins, CO, Hy
Hydrocarbons; wax

*Assumed
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Plart Costg, P
Ptant Costs, P
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Plant capacity, t/d 4
Size exponent* Raw material
Paraffins 0.64
Pentachlorophenoi 0.64 M%Mm%nm_u
szﬂnw~<n:_._~o_ 0.64 Formaldehyde; acetaldehyde :
rchloroethylene 0.64 Propane, Cl, or HCI
Phaosgene 0.64 o
Propylene oxide 0.64 Prapylene, Cly . S :
: [l I -

40 60 80 100 200 400 600 8001000
Plant capacity, t/d

*Assumed

Size exponent Raw mater:al {process)
Protein, single cel! 0.64*
Para xylene 0.81 {Crystallization)
Phenol 0.68 Benzene; toluene
0.72 Cumene
Phosphoric acid 0.56 Phasphate rack, H,S0,
Phosphorus 1.06 Phosphate rock, electricity, coke
Phtalic anhydride 0.72 Napthalene; o-xylene
Potassium sulfate 0.64* Potassium chioride, H,S0,

*Assumed
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Plant Costs, Polymers
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Plant cost, $1,000,000

Size exponent

Polyethelene

Polyprapyiene

Polyvinyl chioride (PVC)

Polypropylene

Polybutadiene, synthetic
rubber

Polyisoprene

Polystyrene

Polyester; staple

0.65
0.62
0.82

0.64*
0.64*

0.83
0.64*

40

60 80 100 200 400 600 8001000
Plant capacity, t/d

Raw material Factors:

Ethylene Viny! chloride monomer
Propylene 0.82 X PVC
Ethylene, Cl

Gas, naptha, gas oif

Butadiene

|soprene
Styrene
Dimethyl formamide; polyester * Assumed

1000 | T Tt ST

Plant cost, $1,000,000
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Plant Costs, Poiymers
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*All size exponents assumed at 0.64.
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Plant cost, $1,000,000
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Plant Costs, Polymers
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*All size exponents assumed at .
except Polycarbonate 0.79
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Plant capacity, t/d
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Plant Costs, S {Organic)
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Plant capacity, t/d

Size exponent
Styrene .
Sorbitol
Sulfonated and sulfated

Raw materials

0.56 Benzene, ethylene, steam
0.64* Corn syrup
0.64*

surfactants and detergents

* Assumed
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Plant Costs, S (Inorganic} Plant Costs, T
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Plant capacity, t/d
Size exponent Raw materials (process) xu.v. : HEE
Sutfur 0.71 H2S ~ containing gas t
gulfuric acid 0.56 Sulfur
Soda ash {Na;COa) 0.74 NaCl, CO, {Solvey) I
Godium bicarbonate 0.65 Soda ash or NaOH; CO, R e e e e
Sodium metal 0.64* NaCl, electricity L " s S R
Sulfuric acid 0.64* Gypsum ; : = : S e
Sodium suffate 0.64* Brine I : s :
godium hypophosphate  0.64* t ; i -
Sodium chiorate 0.64* TET : el
T . -1
* Agsumed 60 80 t00 200 400 600 8001000
Plant capacity t/d
Size exponent Raw materiais .
Terephthalic acid 0.64* p-xylene
0.64* Toluene; benzene
Tetraethyl lead 0.64* Ethy! chloride, Pb, Na
Titanium dioxide 0.89 Rutile ore, H;S04
Toluene diisocyanate 0.64 Phosgene
Thiourea dioxide 0.64

*Assumed
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Plant Costs, 41, V. X
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1 Plant capacity, t/d
nent Raw materials {process)
. o i
sine &7 0.64 Ammonia, CO,
e oxide 0.64* Uranium ore
“H”__“H. hexafluoride Q.64* Uranium ore, fluorine
Vinyl acetate 0.65 Ethyiene el
vl chioride 0.88 mnr,\_msm..n_n or HCI )
M lene 0.64* Mixed xylenes {fractionation)
w”m«_%m 0.64% Mixed xylenes {fractionation)

»Assumed

Ptant Costs, Metals, Carbon
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1 i ;

4 6 8 10 20 40 60 80 100 200
Plant capacity, t/d of metal produced

Size exponents 0.64-1.0 avg. 1.0
Carbon fibers 0.85

400 600 8001000




