FORD,
# S BACON

J389)| & DAVIS

Polyvinyl Chloride



1
38{'9 Q ‘O}J CW[H\\/ 2S

e Review Chlorine and Vinyl Chloride Monomer
(VCM) Process Technologies

e Provide Overview Of Polyvinyl Chloride (PVC)
Process

e |dentify VCM Safe Handling Practices

 Explore Equipment Design Examples From PVC
Processes
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ﬁb!ghmgm Chlorine Tree — C2 Derivatives
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Caustic-Chlorine

Siemens
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%] AIChE = caustic - Chlorine Process

Chlorine derivatives

0|UQWI.[Evamtorl’ pprocesses
-
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AIChE  salt Dome To Electrolytic Cell
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BRINE
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- Water Pure <
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x9| AIChE" Chlorovinyls

Steam Chlorine  Ethylene
Requirements

Natural G COGEN
Purch FACILITY
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AIChE  Electrolytic Cell Technology

* Mercury

e Diaphragm

e Membrane
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AIChE:

The Global Home of Chemical Engineers

Saturated

Deplctcd

Mercury in

Mercury Electrolytic Cell

Chlorine

| | Anode (+) |

Ions (Na™)

Cathode ()
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NaH amalgam \
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Chlorine and Sodium Hydroxide, Kirk-Othmer 4 Ed.

Ford, Bacon & Davis, LLC

—

Mercury
cell

Amalgam
to decomposer

11



AIChE Mercury Recycle

14

Inlet Streams
6 — Water
10 — Brine (1 = Brine Level)

Components
2 — Metal Anodes 8 — Caustic Liquor
3 — Mercury Cathodes 9 — Mercury

4 — Mercury Circulating Pump 11 — Brine

5 —Decomposer

7 — Graphite Packing

Outlet Streams

12 — Hydrogen
14 — Chlorine (13 = Chlorine Vapor)
15 — Wash Water

Chlorine and Sodium Hydroxide, Kirk-Othmer 4 Ed.
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AIChE: Caustic-Chlorine Process —

The Global Home of Chemical Engineers

Salt
Diluted ¥
brine Brine
Caustic »- .
solution satur;tljn Raw brine
- ~ Precipitants
Precipitation
]
. . . : Residue
Filtration Filtration >
¥~—— rurified brine
Hydrochloric Cooling
acid
¥~—— Hydrochloric acid
Electrolysis
Amalgam + *Mercury
Water ——»  Amalgam .
Caustic decomposition Cooling
solution y +Hydrog,en v}
Cooling Cooling Drying
1] ] L]
Mercury Mercury Compression
removal removal
¥
Storage
3 Y
Sodium hydroxide Hydrogen Chlorine

Chlorine and Sodium Hydroxide, Kirk-Othmer 4 Ed.
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@] AIChE  Diaphragm Electrolytic Cell

Chl(irine H}’diﬂgen
Saturated |——
brine | —R\N — = Sndium__\t—_
— %T_— ions (Na’) %T—
§ Chloride | Fydroxvl \ Diaphragm
\| o Tharont |\
% fjs (CQ ions (OF) § cell
N \
Anode  Brine Ca;\hude
(D) ()
Djap]:rmgm Dilute caustic soda

and sodium chloride

Chlorine and Sodium Hydroxide, Kirk-Othmer 4 Ed.
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AIChE = Diaphragm Electrolytic Cell

oo Chlorine
Hﬁ&%ﬂ‘k Hydrogen
\_j?ﬁ:_u -
Hydrogen
Brine
Head Cathode
sight assembly

Diaphragm

Electrical
busbars

Insulating mat

Anode base
Cell liquor AN
(NaOH/NacCl) S5

Production Chlor-Alkali — Best Available Techniques, JRC 2014
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AIChE = Diaphragm Electrolytic Cell

Diamond MDC Type

Chlor-Alkali Industry - Energy and Environmental Profile Of US Chemical Industry, Chapter 6

Ford, Bacon & Davis, LLC 16



o Diaphragm Electrolytic Ce

Hooker H Type

Fiber-reinforced plastic top
Top hold-down

Chlorine outlet Cathode
lifting
lug
Brine feed
= Jumper
° switch
Anolyte level o lug
indicator )
L)
Hydrogen (]
outlet ® Anode
Rotameter T ° " lifting lug
mounting =
bracket D o
: : : of Intereell
connector
Anode base  |*" Anode base

Cathode finger (asbestos covered)

copper .
Pedestal insulator
Pedestal
Anode finger
o Flexible anode base seal
Anode finger rod
Anode-cathode Voltage — 7 : Base support structure
clamping device monitoring ] Gasket Hydrogen ¢ ad
Cathode Poard  Caustic F I oncrete p
shell percolation unng vent asembly

pipe

Current
interrupter

Chlorine and Sodium Hydroxide, Kirk-Othmer 4 Ed.
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Occidental

Ford, Bacon & Davis, LLC
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Diaphragms

e Diaphragm
— Originally Asbestos
— Tephram (Non-Asbestos)
— Polyaramix (Non-Asbestos)
— Life: 200 to 400 Days

e Anode Electrodes

— Coated Titanium
— 8to 15 Years

e Cathode Electrodes
— Carbon Steel
— 51to 15 Years

Ford, Bacon & Davis, LLC 19



JSJ&% AIChE: Caustic-Chlorine Process — Diaphragm

The Global Home of Chemical Engineers

Water Salt (brine)

Salt Brine
saturation
¥—~——— Raw brinc

Y

B Precipitants

Precipitation [

L
Residue
Filtration >
¥~—— Purified brine
> Heat
exchange
¥~——— Hydrochloric acid
Salt Brine Chlorine gas
saturation
¥ Y
Heat Hydrogen Drying

Hydrogen + ] ,

- Oxygen .
Electrolysis removal Compression

Y L]
Concentration Liquefaction

Y Y
Cooling Evaporation

Y

Storage

Y Y

Sodium hydroxide Hydrogen Chloring

Salt

Chlorine and Sodium Hydroxide, Kirk-Othmer 4 Ed.
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%2] AIChE  Membrane Electrolytic Cell

Chlcirine Hydiggen
Saturated S— Water
o ] Ty =— —— [= Sodium [
brine — § ———— | 1ons (Na*) §__—
§ Chlt:-(r(-!::il:t'j 7 § Membrane
\ ons \\ cell
Z / S\
Depleted & 4—/ - :‘\\
<— Anode  Brine Cathode
brine \ () ; SR,
Ton-exchange membrane Concentrated

caustic soda

Chlorine and Sodium Hydroxide, Kirk-Othmer 4 Ed.
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AIChE: Caustic-Chlorine Process — Membrane

The Global Home of Chemical Engineers

Water Salt
Diluted brine Brine
- saturation
Caustic Raw brine
solution
—_— .
Precipitants
Precipitation -+
Dechlorination Filtration Residue T
¥ *
Purification by
ion exchange
Hydrochlorie Purified
acid brine | Hydrochloric acid
Water
Y
Anol l Caustic
e Electrolysis [ -
Hydrogen | solution
+ Chlorine l Caustic solution
Cooling Cooling Cooling
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Y
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Y
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Chlorine and Sodium Hydroxide, Kirk-Othmer 4 Ed.
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compari

)
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Table 6-1. Characteristics of Various Chlorine/Sodium Hydroxide Electrolysis Celk

Component

Diaphragm Cell

Mercury Cell

Membrane Cell

Cathode

Steelizteel coating with
nich el

hdercury flowing over steel

Steel or nickelwith a
nickel-bas ad zoating

Anode

Titanium with ruthenivm
and titanium oxide
coatings; iridium oxide
added toimprowve
perfarmance and extend
life

Titaniumwith rutheniom
and titanium oxide
coatings; iridium oxide
addedto improve
perfarmance and extend
life

Titanium with ruthenium
and titanium oxide
coatings; iridium oxide
added to improwve
performance and extend
life

Di=phragm/
Mermbrane Material

Aszhestos andfibrous
palytetrafluaroethylene

Mane

lan-exchange membrane
(fluarinated polymers)

Cahode Product

10t015% sadium
hydroxide solution,
containing 15 to17% = alt
(MaCli(sentto evaparator
far further processing);
hydrogen gas

Sodium amalgamisentfaor
further proceszing through
d decomposer cell

30-23% sodium
hydroxide solution (sent
to evaporator for further
processing); hydrogen
gas

Anode Product

Chlarine gas containing
some oxygen, $alt, water
wapar, andsodium
hydroside

Chlarine gas containing
some oxypgen, salt, and
vy gter wapar

Chlarine gas containing
some oygen, salt, and
ater vapar

Ew=porator/Decaom-
postion Prodoct

S0% zodium hydroxide
solution containing 1%
zalt;zolidsalt from

ew apar atar

S0% zodium hydroxide
salution; hydrogen gas

S0% zodium hydroxide
solution with weny [itle
zalt

Eledricity
Consa mption

2,550 to 2,900 kW hiton
chlarine gas

3,250 to 3,450 kW hiton
chlarine gas

Sources: Sittig 1977, ERAISE0, EPA 196520, EPA 12250, DO 1929,

The Chlor-Alkali Industry, Ch. 6 - Energy and Environmental Profile Of US Chemical Industry

2,530 to 2,600 kW hiton
chlarine gas




AIChE

The Global Home of Chemical Engineers

Cell Technology Comparison

Mercury Diaphragm Membrane
cell cell cell

Cell voltage/V —44 —345 —295
Current density /A cm ~2 1.0 0.2 04
Current efficiency for Cl,/% 97 96 98.5
Energy consumption/kWh per ton
of NaOH

(a) Electrolysis only 3150 2550 2400

(b) Electrolysis +evaporation to 3150 3260 2520

50% NaOH '
Purity Cl,/% 99.2 98 99.3
Purity H,/% 99.9 99.9 99.9
0,in Cl,/% 0.1 1-2 0.3
Cl™ in 50% NaOH/% 0.003 1-1.2 0.005
Sodium hydroxide
concentration prior to
evaporation/ % 50 12 35
Mercury pollution considerations Yes No No
Requirement for brine purification Some More Very
stringent extensive

Production rate per single cell/tons
NaOH per year 5000 1000 100
Land area for plant,of 10° tons
NaOH per year/m? 3000 5300 2700

Teknik Elektrokimia

Ford, Bacon & Davis, LLC

24



Cell Power Distribution (1500 TPD Cl,)

LOW LOW TOTAL CELL VOLTAGE: 101*3.5 V = 353.5 V
VOLTAGE AC VOLTAGE DC OTHER VOLTAGE DROPS: 16.5 V
150 kA @ 370 V DC TOTAL VOLTAGE DROP: 370V
£ =| TRANSFORMER RECTIFIER CEILL CEZ"L .
I LINE 1
3.5V 3.5V 3.5V 3.5V
150 kA @ 370 V DC
TRANSFORMER RECTIFIER CELL CELL .
1 2 LINE 2
3.5V 3.5V 3.5V 35V
150 kA @ 370 V DC
TRANSFORMER RECTIFIER CELL CELL .
1 2 LINE 3
3.5V 3.5V 35V 3.5V
o 303*150 kA*0.95 = 43,202 kA CELL POWER REQUIREMENT = 170 MW 84%
VOLTAGE AC OTHER POWER REQUIREMENT =32 MW 16%

TOTAL POWER REQUIREMENT = 202 MW 100%

Ford, Bacon & Davis, LLC 25



o] AIChE Brine Treatment

BRINE RAW BRINE BRINE
. o CLARIFED BRINE TO
GENERATION vy > HEATING/ CLARIFICATION > CREHEATING
(SALT DOME) REACTION
A 4
- RECYCLE WATER UNDERFLOW
) FILTRATION

v

SOLIDS TO
DISPOSAL

Ford, Bacon & Davis, LLC 26



sl AICHhE

The Global Home of Chemical Engineers

Brine Conversion

COLD BRINE FROM
PURIFICATION

HOT SATURATED HYDROGEN

HOT SATURATED

A 4

R BRINE HOT BRINE
| PREHEATING
COOLED HYDROGEN
A 4
HYDROGEN CONDENSED WATER
COOLING TO DRAIN
COLD HYDROGEN
A 4
HYDROGEN CONDENSED WATER
COMPRESSION TODRAIN

HYDROGEN TO
PURIFICATION

BRINE
SATURATION

HOT SATURATED BRINE

—>
A r'y CHLORINE TO COOLING

A

ELECTROLYTIC
CELLS

WEAK CELL LIQUOR
B ——— TO CAUSTIC
EVAPORATORS

SALT RECYCLE
FROM CAUSTIC

Ford, Bacon & Davis, LLC
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9| AIChE Chlorine

The Global Home of Chemical Engineers

VENT TO
ATMOSPHERE
TAILGAS
98% SULFURIC TREATMENT
ACID
F N
:?thv :&E?kgiwfc > CHLORINE > CHLORINE N CHLORINE R CHLORINE _ LIQUID CHLORINE
CELLS [ YN COOLING " DRYING i COMPRESSION " LIQUEFACTION " TO STORAGE
a
B LIQUID CHLORINE FOR COOLING v
A\ 4
SPENT SULFURIC
P CONDENSATE ACID TO UTILITIES
h STRIPPING
STRIPPED CONDENSATE _ v

<

RECYCLE TO BRINE

Ford, Bacon & Davis, LLC 28



x4 AIChE: Caustic

The Global Home of Chemical Engineers

EVAPORATED
WATER
y N
FY:;:AKECL‘ELCLTﬂgtJY?fC - CAUSTIC CONCENTRATED CAUSTIC | SALT _ CAUSTIC PRODUCT
CELLS 4 EVAPORATION 4 REMOVAL g TO STORAGE
v
RECYCLE SALT
TO
BRINE SATURATOR
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sl AIChE

CHLORINE

ETHYLENE

OXYGEN

The Global Home of Chemical Engineers

A 4

E— DIRECT
,| cHLORINATION
/1 OxXYHYDRO-

CHLORINATION

WATER
REMOVAL

\ 4

VCM Overview

CRUDE ETHYLENE
DICHLORIDE (EDC)

EDC

A

|

WATER

Y

Ford, Bacon & Davis, LLC

LIGHT ENDS
EDC .
DISTILLATION -
l DISTILLED
EDC EDC
HEAVY ENDS
A\ 4
VCM
CRACKING
VCM & HCL
v
VCM
DISTILLATION
\ 4 >

VINYL
CHLORIDE
(vem)

31



&5 AIChE Direct Chlorination

Direct chigrination process
I.I_-'E a tﬂll'g fEtlor m gas

o incineration

Cw
Chiorine ﬁ

‘ t Stripping

column

‘ Sales - EDC '

Furnace feed EDC .

Vinnolit VCM Process

Ford, Bacon & Davis, LLC 32



5| AIChE Oxychlorination

Refrigerant
‘Waste gas to
\._/ incineration
Steam
i ’ CW
HC from TOI & MOI possible
o
Catalyst
filtration
Boiler
feedwater
Hydrogen
= I > Dvchlorination — D
Hydrogen chloride o Quench
calumin Crude EDC
Omygen
# Circulating-gas
Ethylene COMAESSOP o= Effluent to waste

water treatment

Vinnolit VCM Process
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9] AIChE EDC Distillation

Waste gas to incineration

Recycle EDC W
fram WCM destillzbon
cw R cw

teads o et
colurmn B
{ { o
High-boils Yacuum
cobemn calumn
Crude EOC
from
oxychlornation
from cracking 4
e’ o L
Steam High-bailing
Cond. components. e
incineration E>
Cracking EDC
A Low-boiling components to incneration E>

- Effluent to waste water treatment »

Vinnolit VCM Process
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9] AIChE VCM Cracking

Cracking EDC

CW HCI
Combustion air @ @ @
—_—

\

Cond. I ! Steam
to WCM distillation
{ —
Cracking product
_1 tn VCM distillation
|
|-
Fuel Fuel
—_— P —
Recyle EOC
Cracking furmnace EDEC evaporator Quench to EDC distillation

Vinnolit VCM Process

Ford, Bacon & Davis, LLC 35



sl AICHhE

The Global Home of Chemical Engineers

' HCI to axychlorination

VCM Distillation

H,0 remaval

L

from Cracking

quench

-

L .
? —®8 ‘

Refrigerant

HCI codemn VCM column HCI stripper

Cracking

unit product

Steam
Cond.

Steam Steam oW

Cond. Cond.
Product
VCM

EDC chlorination wnit

Heat
TECOVETY
Recycle EOC
Q to EDC distillation

*Clz

Vinnolit VCM Process

Ford, Bacon & Davis, LLC
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y] AIChE VCM Polymerization

H H H H H H H H
D 0. S P S . 0 S S,
|| | | | .
H 1 H 1 H 1 H ] H <C1 H <l
Poly Vinyl Chloride
Vinyl Chloride
PVC
(VM) R (PVe)
\O_ Organic Peroxide
c{R' Initiator

Ford, Bacon & Davis, LLC 38



59 Plastic Types

* Thermosetting
— Cross-Linking During Curing
— High Temperature Applications
— Polyurethane, Polyester, Vinyl Ester, Epoxy

* Thermoplastic
— No Cross-Linking During Curing
— Recyclable / Remoldable
— Polyethylene, Polypropylene, PVC




AIChE  commercial PVC Technologies

 Suspension
— > 80% Market
— Multiple Purposes (Pipe, Building Materials, Medical
Products)
 Emulsion
— < 10% Market
— Very Small Particle Size (Latex)
— PVC Coatings

 Bulk / Mass
— < 5% Market
— Hard Plastic Sheets/Bottles

Ford, Bacon & Davis, LLC 40
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2B

Suspension Process

* In Water Suspension
e Exothermic / Organic Peroxide Initiator
e Multiple Recipes
— Pipe Grade
— Film Grade
e Batch Reaction

— Reactors Clustered In Trains
— Transition From Batch To Continuous Operation

e VCM Recovery And Reuse

— 90% Conversion
— Minimize VCM Losses




o] AIChE PVC Overview

DISPERSANT N
STORAGE "
A|—: REACTOR
f wr— > TRAIN NO. 1 i &
i >
Y TRAIN NO. 1 TO DRYER
> SLURRY > IRAIN NO. 1
STRIPPING :
: > REACTOR
S > TRAIN NO. 2 i >
VCM VCM
> > TRAIN NO. 1
STORAGE WEIGH TANKS Y TO DRYER
> SLURRY > IRAIN NO. 2
STRIPPING :
Y > REACTOR
> TRAIN NO. 3 i &
DI WATER _ >
STORAGE "
Y TRAIN NO. 1 TO DRYER
> SLURRY TRAIN NO. 3
STRIPPING .
RVCM
WEIGH TANKS
A
RVCM P RVCM B RVCM P v
STORAGE B CONDENSING | COMPRESSION

Ford, Bacon & Davis, LLC 42



AIChE  Typical Reactor Cycle Time

Charge / Heat Up 45 0.75
Reaction 165 2.67
Pressure Drop 30 0.50
Blowdown / Recovery / Wash 60 1.00
Total 300 5.00

Ford, Bacon & Davis, LLC 43



o] AIChE PVC Reactor:

INITIATOR

E b=l
DEMINERALIZED WATER

DISPERSANT 45-'

VINYL CHLORIDE 45-'

RECOVERED VINYL CHLORIDE 4& ‘E—b AIR EVACUATION

E—> VCM RECOVERY

y

/”_\

REACTOR

\

PVC SLURRY

Ford, Bacon & Davis, LLC 44



o] AIChE Demineralized Water

INITIATOR

EEHEEI
DEMINERALIZED WATER

DISPERSANT 4&

VINYL CHLORIDE 4&

RECOVERED VINYL CHLORIDE 4E-> i > AIR EVACUATION

' E—» VCM RECOVERY
—
/ \

1
4

PVC SLURRY

\
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AIChE Dispersant

INITIATOR

E b=l
DEMINERALIZED WATER

DISPERSANT E*

VINYL CHLORIDE 4&

RECOVERED VINYL CHLORIDE 4E-> E > AIR EVACUATION

v E—> VCM RECOVERY
—
/ \

e Particle Size Control

e Uniform Particle Size
Distribution

e Particle Porosity

PVC SLURRY

\
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] AIChE: Vinyl Chloride

INITIATOR

=l

DEMINERALIZED WATER

DISPERSANT

VINYL CHLORIDE

1
4

RECOVERED VINYL CHLORIDE

> AIR EVACUATION

E—’ VCM RECOVERY

4
4
L

wil

PVC SLURRY

\
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x5 AIChE Initiator

The Global Home of Chemical Engineers

INITIATOR

&1

DEMINERALIZED WATER 4&
DISPERSANT 4&
VINYL CHLORIDE 4&
RECOVERED VINYL CHLORIDE 4E-> > AIR EVACUATION

' E—» VCM RECOVERY
—
/ \

1
4

\

PVC SLURRY
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Reactor Size

Closed Mode Operation

External VCM Removal

Preheating Demin Water

Clean Wall Technology

Larger Batches

Minimize Reactor Openings / Process Steps

Reduce Reactor Cycle Time / Continuous Slurry Stripping
Reduce Reactor Cycle Time

Reduce Reactor Cleaning Frequency / Increase Uptime

Ford, Bacon & Davis, LLC 49



o] AIChE Jacket Cooling

y

W A
A
! '
N !
> "l L
N |
;! b —
| b
" i
[}
o | 11 REACTOR |
[}
N |
L} ! ! [}
o N
% B g
La L \
Tl r- -l | TO
e T - DRAIN
\\I :__— Z_
F>< >
PV
- i |

A
XD

Ford, Bacon & Davis, LLC

CHILLED WATER
RETURN

CHILLED WATER
SUPPLY
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AlLNE- - Heat Transfer

Reaction Heat Transfer Vs Time

16.00

14.00

12.00

10.00

Heat Transfer (MM Btu/hr)

8.00
6.00
4.00
Total Reaction Heat Removal:
w 28.7 MM Btu/hr
0.00

0 7 14 21 29 36 43 50 57 64 72 79 86 93 100 107 114 122 129 136 143

Time (Minutes)
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ANE - Chilled Water Makeup

Chilled Water To Reactor Vs Reaction Time

700
600
500
400

300

Chilled Water Flow Rate (gpm)

100

0 7 14 21 29 36 43 50 57 64 72 79 86 93 100 107 114 122 129 136 143

Time (Minutes)

Ford, Bacon & Davis, LLC 52



o] AIChE Vent Condenser

TO
VENT RECOVERY

COOLING WATER
SUPPLY

COOLING WATER
RETURN

CHILLED
WATER

CHILLED
WATER

REACTOR

Ford, Bacon & Davis, LLC 53
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Pfaudler RCI Agitator Impeller

Ford, Bacon & Davis, LLC

Radial Design
High Shear (Low Efficiency)
Poor Pumping

Long History With PVC
Reactors
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ALNE Slurry Stripping

STRIPPED SLURRY

T TO DRYING
PVC SLURRY ~ VENT TO VCM
FROM REACTORS A " RECOVERY
N
A >
STRIPPER FEED - BOTTOMS | ------1 SLURRY
FEED EXCHANGER f--oo__ STRIPPER

TANK
y ( ;) y A | TTTTT7T

)H} ________ @_ «—— STEAM
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Baffle Trays

Low Pressure Drop
Low Fouling

Low Efficiency

Ford, Bacon & Davis, LLC 57



Ford, Bacon & Davis, LLC

58



o] AIChE VCM Recovery

VCM FROM
TRAIN 1 VCM
VENT
CONDENSERS
7y > i i
J\ CWR CHR RFR
VCM FROM
TRAIN 2 _’T _’T _’T
Cl’\_’i ‘1"'_5’ RFS
. . L’ b, VENTGASTO
INCINERATION
VCM FROM
TRAIN 3
RECOVERED VCM
STORAGE VESSEL
VCM
COMPRESSORS RVCM TO

v_@ "~ REACTORS

Ford, Bacon & Davis, LLC 59



9| AIChE  |iquid Ring Compressors

¢

Gas Discharge

Accepts vapors, mists,
droplets and slugs of
liquid from system

You can recover
liquid carryover
and condensate
ina NASH

System
Condensate y

recirculated as
seal
liquid

inlet gas undergoing

compression
Recovered liquid e

to storage or liquid ring
process

rotor impellers

| HEAT EXCHANGER [ [ ceolnt  cone inlet port

cone

one discharge

pump body port

Gardner Denver Nash

Ford, Bacon & Davis, LLC 60



VCM Recovery Compressors

&)

&

O,

B

Gardner Denver Nash

61
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o] AIChE VVCM Gas Holder

VCM FROM
TRAINT ) ] VM
VENT
CONDENSERS
1 > Y fy
— /L CWR CHR RFR
VCM FROM — -
TRAIN 2 ‘ _’T _’T _’T
Clis. Ci"i RFS
VCM
GAS HOLDER . . L » VENTGASTO
INCINERATION
VCM FROM ' v
R ——_—
TRAIN 3
RECOVERED VCM
STORAGE VESSEL
VCM
COMPRESSORS RVCM TO

V__Q " REACTORS

Ford, Bacon & Davis, LLC 62



AIChE Wet-Seal Gas Holder

Variable Volume Gas Container / Gasometer

Gas
Out

Ford, Bacon & Davis, LLC 63



5] AIChE Dry-Seal Gas Holder

LEVELING DEVICE
LEVELING WIRE
VOLUME RELEASE VALVE
PISTON DECK
I
WIND GIRDER
OUTER SEAL
T-FENGER T-FENDER
STRUCTUAL SUPPORT r
-
7
i
BOTTOM
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G

VCM FROM
TRAIN 1
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AIChE PVC Dewatering
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1. VIBRATION ABSORBER
2. BASE

3. MAIN MOTOR

4. FEED TUBE

5. CONVEYOR
6. BOWL

7. SCREEN

8. COVER

9. BEARING SEAT

10. GEARBOX

11. LIQUIDS DISCHARGE
12. SOLIDS DISCHARGE
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FD-FB PVC Dryer
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AIChE Drying Curve
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BM — PF Fluid Bed Dryer

The Global Home of Chemical Engineers
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Centrifugal Fan
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Cyclones
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ol AIChE Screener
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73] AIChE Filter Receiver

Flex-Kleen Model CT
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@] AIChE ~ pressure Blower Package
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@] AIChE ~ Vacuum Blower Package
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AIChE straight Rotary Lobe Blower

1-Case

2 - Heat Dissipation Ribs

3 — Bearing Housing

4 - Oil Fill

5 - End Plate

6 — Shaft Splines For Timing
Gears

Rotor and
Shaft

Base Rotor
Plate Tip
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AIChE Rotary Valve Venting

Coperion K-TRON Aerolock

Air leaking through a rotary airlock valve
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ANNE Summary PVC Design Drivers

e Reduce Batch Cycle Time

 Reduce Energy Cost Per Batch

* Minimize VCM Exposure Risk To Personnel
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