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Section 5.13.2

Reference Number
18

MEMORANDUM
August 20, 1984
TO: Polymer Manufacturing NSPS File
FROM: Ken Meardon, Pacific Environmental Services, Inc.

SUBJECT: Revised Costs for PET Regulatory Alternatives

The purpose of this memo is to present the assumptions and
calculations used to determine the ethylene glycol (EG) control costs
associated with the regulatory alternatives for the poly(ethylene
terephthalate) (PET)} model plants. The revisions were made as a result
of comments and additional information from Allied Fibers and Plastics
since May 19, 1983. This memorandum supercedes Docket Entry No. I1I1-B-62,
which contains the original calculations.

Attachment I details the derivation of equipment sizing and costs
for the baseline system for PET plants producing a low viscosity product,
or a high viscosity product using a single end finisher. Attachment II
details the equipment sizing and costs for the regulatory alternatives
beyond baseline for the PET model plants. The baseline system for PET
plants producing a high viscosity product using multiple end finishers
is discussed in the footnotes to Table E-16 in the background information
document.
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Attachment II

34

REGULATORY ALTERNATIVES BEYOND BASELINE
FOR PET PLANTS

High Viscosity PET Production Using Multiple End Finishers

. _. 2.a87

The regulatory alternatives for this model plant consisted of
sending additional amounts of cooling water to the existing distillation
column. Table II-1 summarizes the relevant parameters for determining
the flow to the distillation column and ethylene glycol (EG) emissions
to the atmosphere. '

As the flow to the distillation column changes, the size of the
column required and its cost will also vary. Based on information
provided by industry and scaled to this model plant size, the total
flow to the distillation column is 2.187 gpm, of which 0.237 gpm comes
from the cooling tower and 1.95 gpm from other sources in the process
tine. The cost of the initial distillation column was estimated to be
$568,000 (June 1980). This estimate was derived from industry supplied
information on the cost for a distillation column on a cooling water
tower. The capital costs for the various flows beyond baseline were
calculated using the following equation:

0.6
$ = ( 1.95 + gpm x $568,000

The results of these calculations are included in Table II-2.

Low Viscosity PET Production, and High Viscosity PET Production Using
Single End Finishers

Both the PET/DMT and the PET/TPA - single end finisher model plants
have a regulatory alternative in which a distillation column is installed
to reduce the ethylene glycol (EG) concentration in the cooling tower
and, thereby, the ethylene glycol emissions to the atmosphere. For the
PET/DMT model plant, EG emissions to the atmosphere are about 4.78 1bs/hr
and, for the PET/TPA model plant, about 4.24 1bs/hr. The EG concen-
tration in the cooling tower is assumed to be 0.31 percent for the TPA
plant and slightly higher at 0.35 percent for the DMT plant. The

[1-1
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existing cooling tower system is assumed to be in equilibrium so that
EG entering the cooling tower is equal to that lost to the atmosphere
(i.e., 4.78 1bs/hr for PET/DMT and 4.24 1bs/hr for PET/TPA).

The regulatory alternative based on adding a distiilation
column is assumed Eto reduce EG emissions by one-half. This is assumed
to occur by decreasing the EG concentration in the cooling tower to
about 0.16 percent in the TPA planis and to about 0.18 percent in the
DMT plants. Finally, it was assumed that the recovery efficiency of a
distiilation column on this concentration would be 40 percent.

dased on these assumptions and using the procedures outlined
above for calculating the material balance for ethylene glycol, the
following results are obtained:

DMT TPA Equation
Flow to distillation
column, gpm 13.26 13.25
EG recovered, 1bs/yr 41,117 36,486
Capital cost of 13.25 0.6 x $1,415,000
distillation column $1,675,275 $1,675,275 10
Steam cost $323,919 $288,563
Recovery credit $11,101 $9,851
Emission reduction, Mg/yr 18.65 16.55

These results apply to the model plants as a whole, and not to the cost
of control for a single process line. It is unlikely that a separate
cooling tower would be built for each of the seven lines in the model
plant. For purposes of this analysis it was assumed that the costs
associated with a single process line were equal to one-seventh of
those costs associated with a distillation column for the whole plant.
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TABLE II-1. MATERIAL BALANCE OF ETHYLENE GLYCOL FOR HIGH
VISCOSITY PET PLANTS USING MULTIPLE END FINISHERS

(A) (B) (C} {D} (E) (F) (G)
Concentration Ethylene Ethylene Ethylene Ethylene Ethylene Flow to
of Ethylene Glycol Glycol Glycol Glycol Glycol Distiltation
Glycol in Emissions to the Recovery Recycled Recovered, CoTumn,
Cooling Water to the Distillation Efficiency Overhead 1bs/hré gpm

in Tower, Atmosphere, Column, in Column, to Tower,

percent 1bs/hrd 1bs/hrb percentC 1bs/hrd
8.959 17.23 10.71 94.95 0.54 10.17 0,237
8.0 15.39 12.74 94,3 0.73 12.01 0.315
7.0 13.45 14.94 93.4 0.99 13.95 0.423
6.0 11.51 17.23 92.2 1.34 15.89 0.570
5.5 10.55 18.45% 91.35 1.60 16.85 0.660
5.0 9.58 19.69 90.5 1.87 17.8 0.783
4.0 7.66 22.43 88.0 2.69 19.74 1.117

dBased on a circulation rate of F?Q§U—§ETT6HS per minute and a windags rate of-gﬁ?%?‘bercent.
,270 .
Example: 17.23 = {0.0895 x 1,270 g/m x 50 m/hr x 2.0003) x (9.25 x %EG + 8.34 x %H20)
where %tG = 0.0895; % Hp0 = 0.9105.

bBased on an initial flow of 27.4 1bs/hr of EG to the cooling water tower from the finishers
(derived from industry data) and calculated as follows:

’ ey L o
Example: 5x@ = 27.4 - {(f = 17.23)

DK ( = 0.9495)

Cherived from industry data.

dColumn E = Column € x {19- Colump D)
100
€Column F = Column C x Column D

fColumn G = Column C + (Column A x 60 min/hr x (9.25 x 2EG + 8.34 x % Hy0))

Example:
0.237 = 10.71

(0.0895 x 60 x (9.25 x 0.0895 + 8.34 x 0.9105))

9The figures in this row represent the baseline situation.




TABLE II-2. SUMMARY OF CAPITAL AND ANNUAL OPERATING COSTS FOR

HIGH VISCOSITY PET PLANTS USING MULTIPLE END FINISHERS

Ethylene Flow, | Cost Item
Glycol gpm |  Distillation Steam
Concentration, | Column
percent I )
l -
8.95 0.237 | $568,456 $5,344
I
8.0 0.315 | '$580,535 37,167
|
7.0 0.423 | $596,989 $9,719
|
6.0 0.570 | $618,911 $13,230
|
5.5 0.666 | $632,951 $15,545
|
5.0 0.783 | $649,788 518,354
|
4.0 1.117 | $696, 331 $26,435
|






