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STRUCTURING THE DISTILLATION
SYSTEM STRATEGY
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OPERATING LINE

Locus of possible concentrations of
liguid and vapour passing In tower for
a given energy input
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VAPOUR-LIQUID EQUILIBRIUM
STAGE ANALYSIS
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DISTILLATION ENERGY
CONSUMPTION



STEAM REQUIREMENTS
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ENERGY
REQUIREMENTS

BASIC
Stripping-Concentrating

14 1b STEAM per U.S. GALLON (absolute)
or
1.7 Kg STEAM per LITER



ENERGY
REQUIREMENTS

ADVANCED-INTEGRATED
Stripping-Concentrating

Olb STEAM per U.S. GALLON (absolute)
or
1.1 Kg STEAM per LITER



CONTACTING DEVICES
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DISTILLATION TRAY FUNCTIONS

e MIX RISING VAPOUR WITH FALLING LIQUID

« ALLOW FOR SEPARATION AFTER MIXING

« PROVIDE PATH FOR LIQUID TO PROCEED DOWN THE TOWER
« PROVIDE PATH FOR VAPOUR TO PROCEED UP THE TOWER

ENRICHED VAPOUR LIQUID

STRIPPE[j} VAPOUR

LIQUID
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BAFFLE - TRAY EXPERIENCE

39 COMMERCIAL SYSTEMS
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FERMENTE
FERMENTE
FERMENTE
ALCELL PU
FERMENTE
FERMENTE

D SULFITE LIQUOR

D LIGNO-CELLULOSE HYDROLYZATE
D WHOLE GRAIN

_PING LIQUOR

D CHEESE WHEY

D CANE MOLASSES



BAFFLE - TRAY EXPERIENCE

5 YEAR CLEANING CYCLE
FERMENTED GRAIN

1 YEAR CLEANING CYCLE
FERMENTED CHEESE WHEY

ELIMINATED ANTI-FOAM AND ANTI-
SCALANT

6-12 MONTH CLEANING CYCLE
FERMENTED “C” MOLASSES



RECOMMENDED TRAY DESIGNS

BEERSTILLS (ALL FOULING FEEDSTOCKS)
RECTIFIERS
EXTRACTIVE TOWERS

TECHNICAL ALCOHOL TOWERS

- BAFFLE TRAY
- PERFORATED TRAY
- PERFORATED TRAY

- PERFORATED TRAY
- PACKED (< 24"
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TEMPERATURE AND PROOF PROFILE
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STRUCTURING THE DISTILLATION
SYSTEM STRATEGY
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ANHYDROUS ETHANOL SYSTEM
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MOLECULAR SIEVE
DEHYDRATION

VAPOUR PHASE ADSORPTION
NO ENTRAINER

LOW ENERGY



MOLECULAR SIEVE
TYPE 3A

CHEMICAL FORMULA:
(K,O * Na,O) » ALLO, * 2Si0, »  H,O
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DISTILLATION-DEHYDRATION

1970’s
1980’s

1990’s

2000’s

DEHYDRATION ENERGY
TYPE TECHNOLOGY (MJ/L) (BTU/Gal)
STANDALONE AZEOTROPIC 9.5 34,000
INTEGRATED AZEOTROPIC 4.7 17,000
COMPLEX
INTEGRATED MOLECULAR 3.9 14,000

USER FRIENDLY  SIEVE

ADDITIONAL
INTEGRATION
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