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; Stripping Tests on Diamond Shamrock's PVC Resin Slurries !:
in the 6-inch Diameter Development Column ”

by
G. R. Huddleston and E. J. O'Connor

SUMMARY

Diamond Shamrock, a poteatial licensee of B. F. Goodrich stripping
technology, requested tests with three of their resin slurries to establish
capability of the method and to provide stripped resin for their evaluation.
The three resins were: a low molecular weight homopolymer with 0. 10
poroasity, a high molecular weight homopolymer with 0. 22 porosity; and a
vinyl acetats copolymer.

Thase resin slurries were stripped in the é-inch countercurrent
steam stripping column at Brecksville under various opsrating conditions
and 5-gallon samples of stripped slurry from each rua were sent to Dia-
mond Shamrock. Residual viayl chloride data were also provided.

The vinyl acetats copolymer hasdled satisfactorily at 180°F under
vacuum but at a low stripping rate. Under less vacuum at 200°F, there
was siguificant agglomeratioa of the resin particles. Successful stripping
at 180°F would require a columa with more trays or multipasses through
the short colema,

The two homopolymer resins haadled satisfactorily at atmospheric
pressure and at 8 peig, but there was some evidence of resin discoloration.
Part of this may be caused by iroa costamination from the steel shipping
drums siace the polyethylene liners were broken in all shipments, but it
appears that the Diamend Shamrock resins are more heat sensitive than
other resing that ha vo beea stripped in the columa. Discoloration was
avoided in retests by going to a lower temperature on the feed slurry tank.
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OBJECTIVE t

To demonstrate capability of c Juntercurrent column steam stripping
/| of vinyl chloride from Diamond Shararock's PVC resin slurries in the 6-

! inch development column to aseist ‘n sale of Goodrich stripping technology.
|

| CONC LUSIONS

Diamoad Shamrock's low molecular weight homopolymer resin can
be reduced from 5000 ppm to less than 10 ppm in one pass through the
column at 8 peig if the feed is preheated to column operating temperature.
When feed was heated only to 135-150°F, the vinyl chloride was reduced to
15 ppm in cne pass. At atmospheric pressure, the resin was stripped to
20 ppm in one pass with the higher feed temperature but only to 150 ppm at

the lower feed temperature. Adequate stripping can be attainad by using a
columna with more trays.

The high molecular weight homopolymer was readily s:ripped to less
than 10 ppm at atmoepheric pressure sven with low preheat :o the feed.

The viayl acetats copolymer was handled satisfactorily without
agglomeration under vacuum at 180°F, but the stripping rate was slow. It
is projected that 33 trays would be required to reduce the vinyl chloride to
less than 10 ppm at 180°F. Sirippiag rate was doubled at 200°F, but there
was sigaificast particle agglomeration and plugging of the downcomers.

Sripping rates of Diamoad Shamrock homopolymers are comparable
to those of B, F. Goodrich resins having similar molecular weight and
porosity.

INTRODUCTION

? In 1974, B.F.Coodrich Chemical developed stripping techn« logy for
iremoval of viayl chloride from PVC reesia slurries by countercurr-nat stea’

113 perforated tray columas. This development work was dow. n *h: b-ir a,
i8-tray column at Brecksville and in the 30-inch, 17-tray columa ~t Av 0
|hko Geon East. Results from the development were used for design of
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60-inch, 20-tray colutuns which are now being installed at § BFG plants
1n the USA. Goodrich has offered the stripping technology for sale to the
industry and several potential purchasers have visited Geon East to
cbaerve the 30-inch column in operation. Most of them have expressed
an unterest in having samples of their product stripped in the 6-inch
column to demonstrate stripping capability and to provide stripped sam-
ples of their products for evaluation.

Diamond Shamrock sent 55-gallon drum samples of three of their
slurries for testing. This report describes the tssts and presents results.

RESULTS AND DISCUSSION

L. Equipment

The 6-iach column is made up of stainless steel, in line 'bull's eye'
sight glass sections obtained from the Ernst Gage Company. Perforated
plate trays are installed between sections. The trays are stainless steel
and are fitted with a l-inch stainless steel tube to serve as a downcomer
and a wier to hold 1§" depth on the tray. This represents a holdup volume
about . i734 gallons per tray and 1.3872 gallons total. Each tray has
17 holes " diametar on a 13" equilateral triangular specing. Open area
in the tray is about 3%. About 50 pounds per hour of steam is required
to support the slurry on the trays without allowing sxcessive weeping.
With the limited downcomer capacity, this results in a higher steam to
resin requirement thaa nseded for adequate stripping. In production

equipment, 0.5 pounds steam par pound of resin or less has been adequate.
L <

Steam is added below the bottom tray at a rate coatrolled by manual
setting of the valve and pressure control. Kfflueat from the bottom triy
collects in & sump and is discharged oa level control. Steam from the
colunn is condensed and pressure in the columa is coatrolled by manual
setting of the discharge valve ahead of the condenser.

Feed shurry is heated in an agitated, closed slurry tank which is
fitted with a circulating loop. Pressure in this tank is maintained several
pounds higher than the columa pressure. Feed to the columa is provided
by a flush mounted valve in the circulating loop. The velve is activated by
a pulse time? to control feed rate. For smoothest operation, the feed
slurry is heated to near the same temperature as the column operating
point. Feed significaatly lower in temperature casuses some steam
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condensation and a temporary upset with each pulse. As feed enters the
column, thsre is a flash above the top tray so this tray does not receive
the full vinyl chloride load as measured in the cold slurry. A more
rsalistic value is the vinyl chloride level measured in a hot fsed sample
that is flashed to the atmosphere. This technique was used and both hot
and cold feed valuee are reported.

Samples wers also taken {rom trays ), 6 and 8 and from the column
discharge. Sample taps are flueh with the tray surface.

After rather severe discoloration in the resin during the first run
with the low molecular weight homopolymer when feed was heated to
column operating temperature, heat on the feed slurry tank was reduced
to 135-150°F for the remaining runs. To compensate for steam condensa-
tion on the top tray, somewhat higher steam rates were used. Steam rats
for calculating steam/resin ratios was considered as that amount which
the condenser received,

IL  Analytical

A. Vinyl Chloride Msasurement

Viayl chloride coateat of the samples was determined at Avon Lake
Plant Services Laboratory by Dot Lewis and John Whitney. Samples were
sent to this lab ia tightly sealed, 4-cunce glass bottles with electrical tape
wrapped around the cap. Bottle contents were quickly reslurried and
filtered ia a Buchaer funmel to remowve moet of the water. Samples of the
wet caks were checked for tatal solids content and for vinyl chloride con-
tent by the head space method gas chromatography unit. Values were
reported as ppm vimyl chloride ia dry PVC recia by weight.

B. Resia Properties
Diamoad Shamrock reported the following data for the three prod-

wets,
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Diamond Shamrock Resins

| Drum Number JA, B 4, 4B s ‘
Resin Type Homopolymer Homopolymer Vinyl Acetate

, ' Copolymer

i . (14% Vinyl

Acetate)

Inherent Viscosity 0.7 1.3% 0.5%9
Porosity 0.1 0.22 : .-
% Retained on 100 mesh 20 47 46
% Through 200 mesh 8 2 trace
Residual Vinyl Chloride 3,000-10,000 6,300 ppm 3, 000 ppm

ppm

UL Columna Operation

Before adding feed to the column, it is allowed to reach equilibrium
with the atmosphere with steam flow at the desired rate. A portioa of the
steam condenses because of heat loss and the condensate discharges from
the bottom of the column. The condensate rats is measured. Stsam pass-
ing through the column is condensed and the rate measured. When feed is
started, new measurements are taken. The efflueant rate less the original
condensate is the feed rats. Correctioas to thig vailus are needed if either
condensation or evaporation resuits from the eatering feed. This correc-
tion is detsrmined by ths differeace ia steam condensate from the con-
denser before and after feed is started.

Residence time ia the columa was estimated tray by tray, assuming
that the condensats occurs equally oa sach tray. Volumes of the feed plus
condensata were calculated with consideratioa of densities of the compo-
nents. True residence time is somewhat less than the calculated values
because contents oa the trays are frothed by the steam. Use of the resi-
dence times for relative comparisons should be acceptable.

After sufficient time for steady state operation to be established,
samples were tahen from trays 3, 6 and 8 and from the effluent. Five gal-
lons of the stripped slurry from each run were collected and sent to Dia-
moad Shamrock for their evaluation.
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! IV. Operating Data 1nd Analytical Results
A. Low Molecular ilo ht Homopolymer

~ Drum 3B was selected for testing since it contaired more vinyl chlo-
ride than 3A. The contents of the drum were reslurried and loaded into
the feed tank at 32, 4% total solids. Slurry was received in a steel drum
with thin polyethylene liners which leaked some and were completely
destroyed by the agitator during loading to the feed tank. As a result,
there was some contamination with iron. The slurry was heated to 220°F
in the feed tank and samples showed significant resin discoloration before
feeding to the column. Discoloration was not increased by passing through
the column, but it did increase with time in the feed tank,

Runs were made at 8 peig, 235°F and two feed rates. Vinyl chloride
level was reduced to less than 10 ppm in each run, A third run was madse
at 2.5 psig, 221°F aad vinyl chloride was reduced to 18 ppm under these
conditions. Data from these runs are shown in Table I. Figure 1 shows
log VCM content plotted against tray number and Figure | A shows the same
values plotted against residence time. In both cases, the effluent values
were considered as occurring after one additional tray.

Becaunse of the discoloration, it was decided to make similar runs
with drum 3 A but to heat the feed t0 a lower tamperature, about 135°F.
Under these coaditions, vimyl chloride was reduced to 16 ppm at 8 psig,
234°F at a normal feed rate but caly to 72 ppm under the same conditions
at a very fast feed rate. AR 1. 7S paig, 216°F the vinyl chloride was
reduced to 148 ppma at & normal feed rate. With feed at 135°F, it is pro-
jected that 13 trays would be nseded to reach 10 ppm at 8 peig and the fast
feed rate and 10 trays at the normal rate. At 1. 75 psig, 17 trays would be
needed.

The comtents of drem 3 A also got some contamination from the drum.
Discolorationa was ast evident ia the stripped resin, but the serum had
| some diseeleration, poesibly from comtamimstioa by other use of the column.

Data for the three runs are showa ia Table [ and Figures 2 and 2A.
B. High Melgculsr Weight Homopolymer

The contents of drum 4 were reslurried and 1caded iato the feed tank
at 28, 9% solids. Some comtamisation from the drum occurred because of
broken limers. Whea loaded to the slurry maak, the serum was esseatially
coloriess, but after heatiag to 143°F, it became bluish-gray, but the resin

40098712
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‘144 nut appear discolored. Color of the serum after stripping was about i
the same as that of the warm feed. !

Two runs were made at 8 psig, 235°F at different feed rates and onc
run at 2 peig, 217°F. In all three runs, the vinyl chloride content was
reduced to 5 ppm or less. Data for the three runs are shown in Table (I
and Figures ) and 3A.

Contact with Diamoad Shamrock indicated that the serum discolora-
tion was unexpected so they seant another drum of material labeled 4B for
additional tests, This sample was in a fiber drum with polyethylene liners.
Contents of the drum were loaded to the feed tank at 30, 2% total solids.

Two runs were made at . psig, 235°F at different feed rates and one
run at 1. 75 psig, 216°F. In all three runs, the vinyl chloride content was
less than 0. 6 ppm. The feed contained oaly 684 ppm compared to 4038 ppm
for drum 4, so the lower levels are as expected. Data for the three runs I
are shown in Table Il and Figures 6 and 6A.

There was no discoloration in serum or resin sc it is concluded that
the color formation in drum 4 was caused by trace contamination left in
the feed tank when used in other service.

C. Vinyl Acetats Copolymer

The contents of drum 5 were reslurried and loaded into the feed tank
at 37% total solids. Some contamination from the drum occurred. Slurry
was heated to 145-150°F and fed to the column which was under vacuum to
keep temperature low. Two ruas were made at a 13).inch vacuum, 180°F
and different feed rates. Another run was made at a 6-inch vacuum,
200°F. The resin handled with no difficulty at 180°F, but there was sig-
nificant agglomeration of particles at 200°F. The agglomerates plugged
the downcomers which have fairly narrow clearance from the plates. At
180°F vimyl chloride content was reduced to about 400 ppm at the faster
rate amd 300 ppm at the slower rate. From the data it is estimated that
30 to 40 trays would be required to reduce the vinyl chloride content to
10 ppm at 180°F. This could be achieved by two passes through ¢ 20-tray
columa, At 200°F, 18 trays would be required, but this temperature is
apparestly too severe for the copolymer resin particles.

Data for the three runs sre showa in Table 1Ll and Figures 4 and 4A. “

80098¥V12

ﬁ—:: T TSI T L. TE et — — ——T T — e S Y

BFG 19024 04 PEINIE0 N USA

LR
Research and Deve'cpment L e~'e

BFG14365



|

Projec’ " '1..78
October 5, 1975

V. Discussior of Results

From Figures 1, 2, 3, 4 and 6, equations of the type C = CQ..AN
were derived. C represents the predicted vinyl chloride content in ppm
at tray N when starting with a feed containing C, ppm. The slope of the
line is -A, 10d thie value can be considered a rate of stripping factor.
Similarly, from Figures 1A, 2A, 3A, 4A and (A, equations of the type

C:= Coo'm were derived. In these equations -B is the slope of the line
and t ie the residence time in minutes. A and B are related by the equa-

A(8)

ton: B = ¢ (for 8 trays) °

By using these equations, the number of trays required to strip
slurry from one level of vinyl chloride to any other level can be calculated.
In using these equations, Cq should be taken as the vinyl chloride content
actually received by the top tray. When feed entars the column, there is a
significant flash of vinyl chloride as the slurry falls to the top tray. The
degree of this flash is dependent on the temperature of the feed. For these
tests the Cg or hot feed value was determined by allowing a sample of the
heated feed to flash to the atmosphere. R became apparent during these
tests that in most cases the hot feed vinyl chloride coatent decreased,
apparently from leaks in the feed tank. For later rums, a hot feed sample
was taken during the actual rua. This was done for drums 3A, 4B and 5
but not for 3B and 4. For drumse 3B and 4, the hot feed content was esti-
mated by extrapolatiocn of the tray data.

Whean two feed rates are used under the same operating conditions,
data from the two ruas give a line with essentially the same slope when
plotted agninst tray aumber. This indicates that the number of trays is the
controlliag factor aad not the residence time. Similar data were obtained
during developmeat work with the 30-inch, 17-tray column. Obviously
some minimum residence time is required for diffusion of the vinyl chlo-
ride from the particles. This is demonstrated ia the fast feed rate run
with dvem 3A where the slope of the line ie significantly different from that
st the slow feed rate. The very fast feed rate apparently did not allow
sufficient time for monomer diffusioa.

In maay of the plots, the viasyl chloride coateat as measured for
tray 3 {alls well below the line. This caa be explained by comsidering the
operating characteristics of the columa. Teed is added by a pulee wulve
which is opes for | second, thea closed for 44 or 39 seconds, depending
on feed rate desired. The sise of the pulse depends oa pressure differential
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between the column and the feed pump digcharge. As a result, the first
tray receives & slug of feed which gradually works ite way down the
column. When the feed ie significantly colder than operating temperature
there is considerable frothing and holdup on the top tray and often the

| vecond tray to a lesser extent as the feed heats to operating temperature.
Often the trays barely recover before the next pulse. This results in more
residence time on the top two trays than that estimated from the normal
level. In addition, the heating of the feed removes apprecciably more vinyl
chloride than would be achieved if the feed were already at the operating
temperature. These factors cause the analytical values at tray 3 to be
below the operating line. In production equipment where a steady feed rate
is achieved and the fesed can be heated in line to the column, this problem
is eliminated. Ideally a steady feed should be provided for the development
columna but it is extremely difficult to handle the low volumes of fast settl-
ing slurry. The pulse feed was chosen as 3 compromise and since data
from the small columa correlate very well with thoge from the 30-inch
column, the pulse feed method is considered adequate for dcvclopuueziu ste.

The pulse effect is dampened out by the first two trays and flow dis-
charge from trays further down the column is fairly steady with no indica-
tion of & pulse in the efflnesk from the bottom tray.

Rate factors {rom the tea figures are listed for comperison.
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Stripping Slurry Rate

Polymaer Temperature, °F _lbs. /hr, A -B
Low Molecular Weight 238 99.5 0.674 0.787
Homopolymer 238 65.8 0.672 0.566
Drum 3B 221 76.1 0.377 0,360
Drum 3A 234 162.9 0.473 0.938
" 234 74.3 0.598 0.592
" 216 85.4 0.343 0,389
High Mplecular Weight 238 110.1 0.872 1.228
Homop:lymor 238 100.6 0,868 0.978
Drum 217 108.7 0.589 0.813
Drum 4Bes 238 73.5 1.151 1,093
" 2358 8.0 1.151 0,984
" 216 65.3 0.895 0.876
Vinyl Acetate Copolymer 180 97.5% 0.119 o0.125
Drum $ 180 » 85.5 0.147 0.150
" 200 101.8 0.266 0.302

*2This resin shows much faster 1;30. oa a tray basis than Drum 4.

The A rate factors are plotted against stripping tamperatare in Fig-
ure 5. This plot showe the high molecular weight homopolymer with high
porosity to be much faster stripping than the low molecular weight lower
porosity resia. To obtain comparable rates, the low molecular weight
resin must be stripped at about 20°F higher temperature. Stripping rate
for the vinyl acetate copolymer is iatermediate between the two but at a
safe tamperature of 180°F the rate is very slow, requiring more trays or
muitipasses through the shorter column.

Omce strippiag rates are established, the number of trays needed to
acsamplish reductioa of viayl chloride from Co to C can be estimated by:

N e -8 C/Co
A
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V1. Comperison of Diamond Shamrock $tripping Rates with B. F, Goodrich
and Alr Products' Rssins

Rate factors derived for several BFG resing from sarlier data in the
6-inch and 30-inch columns and for Air Products' resine in the 6-inch

column are listed for comparison in the following table:

RE o ippiag —Rats Factors (A)

Temper- 30-inch

Resin Forogity ature, 'V 6-inch column column
103EPF76 0.12 214-217 0.415+ 0. 365+
103EPF76 o.12 231-237 0.950* 0, 486>
10SEP ' 0.05  215.220 . 0. 118
10SEP 0.08 225-237 - 0. 1659
102EPTS 0.30  216-218 . 0.525%
102EPFS 0.30  236-237 0. 820+

M verage of ;onm values

Homopolymer Oﬁﬁ% 0.384

0.85 LV, 0.10 236 0. 602

Propylene modified

Resin, 0,627 L V. 093 217-218 0. 491 -

Vinyl Acetate . 038 180 0. 148 -

Copolymer, 16. 4% . 038 200 0.28% -

Vinyl Acetats, 0.564 L V, . 038 21?7 0.418% .
%&n_"sk_

Homopolymer R 216-221 0,360, 0.389 -

°l 7 L v' °l t l“-l” °o 59.. °o 613 -

0. 22 216-217 0.589, 0.89% e

1.3SLY, 0.22 238 0.870, 1.1S1ee .
Viayl Acslinte

Copolymer, 14% , 180 0. 147 .
Vh'! w. °o ” L v' l“ 0. 3“ -

**The resia in Drum 4B stripped much faster thaa that ia Drum ¢ when
ovaluated om a tray basis.
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These data sLow comparable rates between the Air Products and
Diamond Shamrock resins at 0. 1 porosity with 76, Diamoad Shamrock's
resin at 0. 22 porosity strips at a rate comparable to FS. The two vinyl
acetate copolymers show very similar rates and at a safse temperature of
180°F, they strip at a rate near the same as 10SEP does at 2)7°F.

&L Kodibockin

G. R. Huddleston

;J. O'Connor
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Vil. Addendums
A. Introduction

Dismond Shamrock requasted sdditional teete with cheir vinyl acstate
copolymer resin vhich vas {deantified as Drum 5 in the original report. Speci-
fically they requested that it be run at e slov feed rate to allovw at lsast
15 ainutes retention time in the column. To provide more margin of safety in
preventing agglomeration end columm plugging, theee tests vere made at 170°F
instead of 180°F. Extrepolsations of the data wers mede to predict results
for 180°F based on the factors established with the first drum of matazial.

Some changes in procedure had been made since the earlier run. A sasll
stream of watsr vas added to the steam feed to remove superheat and prevent
drying on the lower trays vhich had been & severe problem at low faed rates.
When drying or concentration occurred, there was considerable agglomeration
and plugging of the downcomers. Adding the vater was effective in minimiszing
the problem but injection of water through the sample tape was necassary
several times et the very slow feed reta.

The analytical procedure was changed to allow such lomger equilibration
time in the head space mathod. Studies by Whitney had shown that the viayl
scetate copolymers require much longer tham homopolymers to reach equilibrium
et 90°C. Insufficient time resulted in low and erratic velues for the earlier
tests. The second drum of resin had @ much higher level of vinyl chloride
than the first drum.

Diamond Shamrock was interested ia methods to obtaim 10 ppm 1in s 20 tray
column. Projectiocusare shown ocan potemtial mathods for reaching this goal.

) Tat Dats and Results

sStripping tests ware mede o November 12, 1975. The slurry, as loaded to ’
the feed tank, showed & solids couteat of 31.3% and 6360 ppa vimyl chloride.

i To obtaia the slower feed rates desired, the pulse timer was set to
open the feed valve for s fraction of cme second. Three rums, at wvidely ”

differeat feed rates, were made vithout appreciable difficulty. Tabdle IV

showve data for the three rums.

N
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- _ - o e e—— ———————s = ®
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Table IV

Co'umn Operating Data, Dismond Shamrock's Vinyl

Acetate Copolymer, Second Drum

Run Number 1112A 11128
Column Vacuum inches Hg 17 17
Bottom Temperature, °P 170 170
Feed, pounds/hr 51.8
Seconds betwc:u pulsas 20
Resin, pounds/hr 16.21
Sceam, pounds/hr 33.6
Steam/Resin Ratio 2.07
Feed Temperature, °F 116
RVCM, ppm, Cold Feed 6360
RVCM, ppm, Hot Feed Flashed 3786
RVCM, ppm, tray ) 2557
" " tray 6 2024
" " tray 8 1556
" " Bffluemt 1377
Residence Time, minutea
tray 3 4.90
tray 6 9.69
tray 8 12.84
Bffluent 14.40

* The analyst had difficulty and was aot able to report a specific value.

Results were listed as wore tham the values showm.
C. Discussion of Results

Figure 7 and againet residemce time ia aimutes in Pigure 7A.

The data are plotted as log vianyl chloride coutent against tray number in

From these plots

rate factors A smd B wers derived as discussed sarlier in the report. These
data showv that iacressisg the resideace time by a factor of 35.15 increased

the tray strippiag vats by caly 1.66. (Compare ruas A and C) Comparing runs A
and B, imcressing residencs time by a factor of 2.07 increased the tray rate
by 1.2 and compariang runs } aad C, increasiag residemce time by a factor of

2.49 iscreased trey rate by 1.38. These data suggest a relationship:

1 1
i) s et

Ssiag the data from the thres rums and solving for x showe: For A - C,

x*0.31; for A~D, x0.25 and for 3 - C, x = 0.36; average x = 0.307.

B9Q 7901-4 9 7¢ PRTEO R VEA
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The rate factors from Figures 7 and 7A ars:

Slurry Rats, pou-~ds/hour -A Pactor -3 Pactor Trays Requiredt®
24.9 L1477 . 0449 41
51.8 L1231 .0763 49
137.3 . 0889 .139%9 67

? To reduce vinyl chloride from 4000 ppm to 10 ppm

From the Jependence of rate on tempersture as shown in Figure 5, the
projected rete factore wvere sstimated for 180°F et the three feed rates snd
trays needed to reduce vinyl chloride from 4000 to 10 ppm were estinmated:

- A factor at 180°Y Trays Needed
Slow feed 0.199 30

Medium feed 0.166 36
Fast feed 0.120 50

o problem is anticipated for this resin at 180°F, but there was appre-~
ciadle agglomeration {n the earlisr rum at 200°F so 180°F is near the safe
opereting temperature limitc.

EY)

D. Operation of a 20 Tray Columm to Obtain Lees than 10 ppm Residual
¥inyl Chloride

Diamond “equested projectionsonhow a 20 tray column could be used to rsach
10 ppm. Saveral projections were made based on the development column data.
There are no direct comparisca dats between production columns and the develop-
msat columm om tray rata factors yet, but comparisca bdetween the 30 inch column
and cthe 6 inch column shows similar A fsctors. Initial dats from the new 60
inch plant columns are in the range predicted by the 30 inch column so the
rate factovs gemerated ia the development tests are expected to be comparsble
to those of the productioca columme. Several optiocns exist for reaching 10 ppa
ia & 20 tray columa. These are discuseed.

i T
1. Lewep Vigy] Chloride Couteat in Yood to the First Tray

This can be accomplished by more bagch stripping befors feeding to ”
columm ead/or heating the feed to co operating femperature in line
the esluma. With the higher feed ¢t rature there will be & larger
temoval of viayl chlorille as the slurry emters the columm.
cold feed of 6360 ppm the level was reduced to the range
ouly to 116°F. The level occuld be reduced further by
ia liss vithout adding eignificaat heat Ristory to the
showe thet even with the slow feed rata, & viayl chloride
333 would de required te the first tray to reash 10 ppum.

required can bde calculated dy:
Cp © 1070 ~¥
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2. Make Two Passes Through the Columm

Another sethad to achieve the low vinyl chloride level desired would
be to make two passes through the column. In this case the equation would
be C. » 10/e -A2N and at the slov feed rate s level of 28,640 ppn

) 4

could be accepted and reduced to 10 ppm {n two passes. Some values are
shown in Table V.

3. Recyclr Part of the Slurry

In this mode of operatiom, a portion of the slurry would be taken from H
the bottom of the column as stripped product vhile the remainder would
be returned and mixed with fresh feed for another pass. This method may be
prteferable to making two separate passes since it would not require extra
holding tanks. The equation for predicting feed concentration and recycle
fraction i3:

lom-[c,x,+1o(1-x,)lc‘"

Whea C, 13 the vinyl chloride concentration in the feed to the top
tray and is the fractiom of nev feed. This equation can be used by
satting either the feed coucentrationm or the feed fraction and calculating
the other. With a feed comtaining 4000 ppm the fresh feed fraction is
.132 at the slow rate and st 1000 ppm the feed fractica.is .53. Some
values are showm in Table V.
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Table ¥

Projections for a 20 Tray Colusn st 180°F

RVOM to First Tray 32000 16000 8000 4000 2000

Fast Feed Rate - A Pactor 0.120

VO One pass 2903 1452 726 363
RVCM Two passes 263 132 66 3

Recycls Mode
982 recycle RVCNM 59 3 15 8
152 recycle RVCM 726 - ) N
302 recycle EVOM 14352 12¢ 363 182
2178 1009 544 2n

Madium Feed Rate - A Factor 0.166

378 289 143
21 10 3

1137

41
23 12 6 J.2
289 145 72 36
379 290 143 12
868 434 an 108

Slow Peed Rate - A Factor 0.199

3% 29 149 73
1 L : ] 1.4

12 L 3.2 1.7
130 73 37.5 19
9 130 73 37
s 224 112 56

e-70ig.-4 9.1 FPRINIO N U84
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