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MAJOR OBJECTIVE

Festdusl valatile monomers present in Geon latex prcducts after pciymeriza-l::
represant 3 potential selety problem., Our present metrod for reducing the
velatlle renomer level in latices in the Prcduction plants consists »f dlewing
tne hot latex from the polymerizer into an evacuated stripping vessel, The
method 13 rneither economical or sdequate, Problems sssccieted with latex
foaminess, vacuum control, and high production schedules have resulted in ,
sltuation where Production stores and ships latex products ccrntalring C.2 +.
0.5 perzent residuul vclatile mcnomer. This 1s well sbove what s believed -.
be 2 3ale 11imit.

In sr effort tu reducze or conpletely eliminste the possibility of these mcromers,
viryl chloride and virylidene chloride, forming @ flemmable or explosive mixture
in the vapor space above the latex, 3 number of investigstions have been started
to evaluate improved stripping methods.

LIMITED OBJECTIVE

Evaluste the Rodney Hunt Turbs-Pilm Evsporstor as 3 method of removing vinyl
chloride snd vinylidene chloride from Geon 450X3, @ saft, fll=m-Scormirg copolymer
{4€ viryl chloride - 17 virylidene chlcride - 37 ethyl hexyl acrylate) latex,

CONCLUSIONS

1. The level of vulatile morozers in Geon 450X3 latex can be successfully
reduced by the Rodney Hunt Turbde-Pilm Evapcrastor without adversely
sffecting latex properties.

2. A variety of conditions sre suitsble for stripping Geon 450X3 In the
Develogment Center Rodney Kunt (Model #1, with 4 sq.ft. of heat transfer
surfsaffl,

3. The bill&!!oultl, considering lstex prcperties and monomer removal, werse
schieved in e single pass urder the following conditions:

Peed Fate - 4, 0f /Minute
! vacuum - 53 MM Hg '
Teryersture on Jucket - Lése,
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L, Other opersting conditions produced the following chsnges i ‘i
volatile monomer level:

a) Increasing the feed temperature above 50°C improved strippirg
elfficlency slightly, It produced two undesirable side effects -
decreased latex pH and increased the outsize particle level,

b) Reducing the vacuum towsrd 100 MM Hg decressed stripping
efficlency, but increasing it below 50 MM Hg hsd little influ-
ence,

c) Two passes vere not necesssry to obtein ¢ satisfactory reduction
in the residual monomer level.

S. Residusl ethyl hexyl acrylste munomer could not be detected.

6. The length of the run was li=ited by the size of tne product receiver
rether than the operastion of the Rodney Hunt or the stability of the
latex.

7. The feed rate was limited by the physicsl size of the pllot plant
Rodney Hunt snd its auxilliery condenser and vacuum systerm. Ncthing
was cbserved thet would indicete a satisfactory run could not be nade
in @ larger unit properly designed.

PUTURE COURSE OF ACTION

Additionsl work to remove volstile monomers f{rom Geon 450X3 in the Rodney Hunt Is
not planned by Develogment. We would strongly recommend, however, trhat Avcn Lake
General Chemicsl Plant srrenge ror sn extended production run on ore of Louisville's
larger Rodney Hunt units. The initlsl trisl should be mede under the following

conditions:
FPeed Tempersture - 50°C.
Vescuur - 50 MM Hg
Feed Rate - Meximum possible under the condit’cng abore.
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DISCUSSION

Studies at Louisville by G. D. Scheaf und L. D. Pringle have shown thaet th:
Rodney Hunt Turbs-Film Eveporstor zun efficlently remove vinyl chloride moromer
from & hard, resinous copolymer latex such as Gecn 351. While herd, resinous
latices represent the major portion of our letex production, e substantisl quan-
tity of softer, interrslly plasticized latices are 8lso produced, priancipelly at

the Avon Lake (enersl Chemical Plant.

Removel «f monomers from sefter, {ilm forming Hycer nitrile letices in tne Rodney
Hunt 15 ususlly sccompenied ty @ greater incresse in the outsize particle level
thean that observed with the herder Geon resin lstices. Consequently, informatior.
pertaining to the behavior of the softer Geon latices in the Rodney Hunt was of

considerable impcrtance.

Stripping studies were conducted in the Rodney Hunt unit loceted in Buillding 422
et the Development Center. This perticulsr evsporstor (Model #1) hes four square
feet of heat transfer surface. The unit snd its suxilisry equipment was desigred
primerily to strip small detches of experimental leatices made in the pilot plant.
It does not lend itselfl well to continucus operstion. This type of operstion is
possible, however, with close technicsl supervision. For our purposes, it was
felt thet the unit should be used to ottaln preliminsry operstional informetion.

Two objectives were estsblished:

1. Determine if Geon U50X3 latex could be hsndled in s Rodney Hunt.

2. Select 8 favorsble set of operating conditions ss s starting

point for larger scale operations at s lester date in 8 produc-
tion size unit, Convequently, s series of short runs was made.
Feed rate, vecuum, sni tempersture were varied,

Two lots of fresh Geon 450X3 lstex were supplied by Avon lake Genersl Chemical
Plent - one from the blend tenk (20035), the other from 8 reactor (Chsrge 72). A

55-gsllon drum of lstex wss pleced on s scale, tared snd ssmpled. The Rodney Hunt
snd product receiver were evscuated snd checked for lesks. The vacuuam was sdjusted
to the desired pressure snd the feed wss sucked from the drum into the unit through

@ polyethylene hose.
Initislly, the jecket of the Rodney Hunt was cold snd the rotor was revolving., An

initisl aet of resdings wes tuken snd sfter approximately 30 seconds, the Jecket was
adjusted tu the desired temperature with hot water. A rotometer was used to control

the flow rate,

Several preliminery triels were mgde to establish spproximete opersting conditions
srd familierlze curselves with the equipment., None of this date is repcrted. It
wes immediately cbvicus that the feed rute was limited by two fectors:
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1. The general fosmi.aess of the latex,

2. An inadequate fosm knock-down bottle between the Rodney Hunt and
the vacuum Jets.

Abave 9 pounds per minute the fcem would appesr ss @ white 1iquid {n the
parometric condenser between the Rodney Hunt and the twc stage non-condensirg
Jets. Since these came Jets are used in many other pilot plant operation:, ¢
were reluctant to risk fouling them. Installation of s larger, better desigred
fcam trop would prcbably overcinme most of our early operating prctlems and perrit
8 higher fced rate, {f desfired.

After the prelinirery triuls werec complete, two runs uwere nade at 9 pounds cf

feed per minute, TFoaming #83 a problem in toth runs end all sudsequent runs wers
made at a much lower rate. After 15 minutes operation (Runs 1 and 2), the rofar
on the Rodney Hunt stalled. Examination of the Process log revealed that a Hycar
nitrile lastex had been stripped in the Rodney Hunt betweern the prelinirary “rials
snd Run 1. Some of this rubbery material remsined firmly attached to the r-utor
bledes despite flushing and stalled the unit., After a thorough cleaning, the unit
perforned satisfactorily for the remainder of the trial.

In most runs, the latex was collected in the product receiver until the trial was
completed and then pumped ¢ut into 5 gsllon pails. POr s number 2f runs, however,
the product was sampled snd then passed through the Rodney Hunt fcr a3 second
stripping coperation.

The percentage of residusl volatile monomers in the {eed and product saxzples w8s
messured gt Aven lake General Cremical Plant by the stsndard steam distillaticn
method., Latex properties were reasured st the Development Center. All data are
sumrarlized in the attsched tahie,
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