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TABLE 1

ADSORPTION CONDITIONS

Adsorbent

Column Diameter

Feed Flow Rate of Azeotrope
Water Concentration of Azeotrope

Feed Temperature
Feed Pressure

REGENERATION CONDITIONS

Regeneration Flow Rate

Regeneration Inlet Temperature

Regeneration Pressure

A b an

EXPERIMENTAL DETAILS AND RESULTS

UCMS

3 inches, nominal
200 cc/min

7.58 wt. %

120°C

Near Atmospheric

400 SCFH of N,
230°C
Near Atmospheric

WATER BREAKTHROUGH TIMES ON SUBSEQUENT ADSORPTION STEP

Without Adsorptive Heat
Storage Benefit

With Adsorptive Heat
Storage Benefit
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FIG. 2 TEMPERATURE PROFILES AT TWO
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ISOTHERMAL ADSORPTION STEP
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199 PROOF
FEED PRODUCT VAPOR
MOLECULAR SIEVE [ o
DEHYDRATIO!
190 PROOF PROggg‘é N RECYCLE 22WT %
L~ ETHANOL IN
— —3 WATER
VAPOR SAT’D
AT 30 PSIG
COOLING STEAM
WATER
85F 150 PSIG
MAX  SATD

OVERALL BALANCE AND UTILITIES

PRODUCT FLOW RATE MMGPY 1
FEED LBS/HR 985
PRODUCT LBS/HR 845
RECYCLE LBS/HR 82
STEAM LBS/HR 50

BTU/GAL ETHANOL 400
ELECTRICITY KW/HR 13.75

KWH/GAL ETHANOL 11
COOLING WATER M GAL/HR 588

CHARGE UP N,, AS REQUIRED.
FIG. 6
TABLE 2 WATER REMOVAL TO 2.0 MOLE PERCENT

(3700—8900PPM WEIGHT FOR EIGHT TYPICAL
AZEOTROPES) WITH TYPICAL PROCESS COOL-

ING WATER
FEASIBLE
COMPOUND H,0 SPECIFICATION PPM WT
ACETONITRILE 8900
ACRYLONITRILE 6900
T-BUTANOL 4900
ETHANOL 7900
MEK 4900
METHYL METHACRYLATE 3700
IPA 6100

BINYL ACETATE 4200
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