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to recozzend carbon croer eq"irese:t ior the IV

$ study was =ads usi he exdsting adsorbers manufsccouved

nc. (CDI). Msteriezl and mechanical flow sheet$ based on
precared. Lowevar, this type of unit has some serious

aef1c1enc es vvhich can adversely affect the ability to consistently jadsorb

VCM to or beliow 10 pom.
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The findings of this study show that with the (DI desigun:

. CaToon Tzc rcanaoicy is approvizztely & pounds of otganic material .
per 100 tounds of carbon wizl inlet eorganic concentration varving
fren 2 to Towr I :

!

gzidual moiscure n the bed during the adsorptian
cycte is very important (This is 2 wajor deficiency in the CDE
unit). Toc wuch water decreases the carbon capacity. Too little
water does not give an adequate "heat sink" for the heat of
adsorpticn and the bed temperature gets too high.

. The dryving svstenm requires & verv large volume of nitrogen to bé
recircularec. The existing unit never gets completely dry.

RECOMMEXDATIONE
The results of tniz studv show that heat of adsorption and drying are verv
important. Tfor Daxicum nea capacity, the bed must be ccompletely dry but
pust remair coc. TIou ut the acdsorpricon cycle. The exdisting DI beds
dc not Zeer these reguirements. Hhence. this writer recommends that th#v
be dropped Irox Zurther consideraticrn unless CDI can design a system tQ
meet the following recommendations.

To achieve the goal of dry, cool beds, the new adsorbers should incorporate
the following: A

. Vacuum strirping with simultanecus inrernmal high pressure steam
at

heat via he exchange.
. . Internal cooling during zdsorption by circulating refrigerated
- . water throuzn Lotarnal hest exchangs media.
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The adsorbers dascribed bv Mr.

Carbon fdésorption: Kesearch-Co

incorporzte the above menticne

that Raesearch-Corzrell be consicer

gdscrhers., _ |

. e . ' ] .

on the exist
have beern

A three month study was made of the exdsting PVC Plant carborn adsorbers.
During this period, the unit was down zlmest one-tnird of the time gdue to
mechanical problems. The unit was ofif-spec (above 10 ppm VCM in the vent)
about one-third of the time, and on-spec the remaining one-third of?the time,

Much of the downtime was caused bv 2z bearing problex in the »
blower. However, some downtime was Ior minor regairs which
econowy Gesign, cculd not be made without a complere shpotdcown
a day to purge the system prior tc opening the eguipment. and
purge air out of the system prior te putting ir tack on-line.
iate tlock valves with bypass velves and spare =cultrint nad Deern

2ppr

IopTi
installed, much o this downtime could neve been prevanted,

Problems of high stack analyses were found to have two major causes, One
cause was a heavy loading of toluene fed to the adsorbers during nitirogen
stripping of the slurry tanks. The other problem is an improper relation-
ship between bed moisture content and bed capacity and/or bed temperature.

When toluene is adsorbed on the beds, it is extremely difficult to remove
tc a low enough concen:ra:ionwto allow adeguate VIM adso irn with 'the
existing regenerarion system.- This probler, hcwever, eliminated
by using steam stripping of the siurry as is the curren f

rt 0

Tne relationship between bed moisture content and VCM con:ze rion Bn the
adsorber vent was found to be very impertant. Under iscther: ped conditions,
VCM concentration in the adsorber ven: will decrease with = corresponding
decrease in woisture content of the bed. However, because cI heat of
adsorprion of VCM on carbon, a bed temperature rise is experienced. ' The
magnitude of this rise can be large enough to be detrimental :to the bed
efficiency. Because of the high heat capacity of water, any water on the
bed acts as z "heat sink" to minimize this temperarture rise. Hence, there
exists an important balance between moisture contenr and bed efficie#cy.
Although this optimum moisture content was not evaluated, the studies did
indicate that there exists a very narrow range of moisture where 10 Epm VCM
in the vent can be met. Based on these findings, a unit which incorforates

internal cooling and verv dry carbor would appear to be Tuzh rore re
than the existing unict.

iable

LKB-5-76 "Removal Of Toluene From Carbon Adsorbers', June 28, 1976,
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flow shﬂﬂfs baseé or thne ezlshlng CbI system were
rached., At ‘n the recommendation seckion of
th*s 0951gn is not recotméend Tne feed dat however, nresented
flow shee: car pe used osner VOV :

""11 note that there ] ieviation ; g.

rd bed has been addeld. Thi Lird bed has

changing of the o : oving

anc (2) i: allows ;
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C=tting out the last traces of VCM |

MeTZANanoe azdls EADENTROr with e
:2 rolon mothad of eontroiling
AT Tty wrmussions [Tem poiviinv,
. s convinced Tenneco
NJ ) that n
sl Tonle S0 11 sellng

voretnoed e other:

O LA SIURSS A LA
L P TAUT DUeETLL et v
com o oeon & onhlier muneozr o of
cr s iuTon \AE U R4S b ac
Vet oL DN r LI G000 10 CORLTOE emle-

T TLATREUNE INE kDOW-pow

2nd an Europear counnes

stnngent emission Standards.

The firm is just one of a number of
U.5. producers that have developed -
censing pachzges in an effon w receun
pan of tne muliions they have epent 1o de-
£IOT L1 Dew ILneIon

B.r Goodrich 15 heensipg s siearn-
suipping process. which removes VCM
from PVC suspension resins Diamond
Snammroc) has
toomeur for ramoving resicial VOM
Trom PVC dispersion resins Monsanio
has been hicensing sts PVC reactor clean-
ing know-how for more than a year.
Lonza (Basle: Switzerland) 15 offering &
procedure for prevenung suspension
resin polvmer buildup on reacior walis.
And several others have developed .in-
strumentanon 10 monitor the amount of
VCM ir the zir and in PVC

Thiretr Carfez: Troneco's
ment s armed at recovenng ihe residudl
VCM 1n vent gas streamns (CH, Sepr. 1§,
1974, p 66) A unit built by Chemical De-
sin (Lockpor NY.) was installed a:
Teapeoe s PVC piuni m Pasadena. Tea.,

s efop-

1L gany 1974 -
A vears exnerience with the eguip-

ment save Koy T Gollesman, assoaals

direcior ¢f rsesearch and aeveiopment,

shows that less thap 4 ppm 0f vinvl chio-

ride monomer 1 escapine 1o the adsorber

ehuen. siyeaiL. Lunne 1hal LIME, the ac.

uvated carbon 1o the unit has undergone
more than 1.300 adsorption and regener-
ation cvcles That makes it good enough
10 meet the proposed Environmental Pro-
tecnon Apsacy iandard of 10 pom.
Miorelain el (o months of conur.

service, samries of carbon with-

uous

drawp from the adsorber sbowed that o
retained 90% of i original adsorpuve ca-

Satithn FLTILED fnerr wa M pellznlr of
PET SRR =S ot W« LA UG ATE - PIFCIY LU0 PR R SPEA Ve
CorTTAN Lta LT DT INE CZTDOL

Troubie Sporss aaige {from tan.

WCh LT Latiotels I W

TR T LIL

PG LTINS SR

nicues  OGenerelnn, In iNgse  processes
VCM and thr polvmeniZAUOT miuator
are dnperszCoIn wa2izr by ine Lse ¢f sue

pending or emuisifuing egents. The poly-
menzaton lemperature 15 selected o ob-
tain the desired moiecular weight. But
not ali of the vinvl chloride is converted
mip PVC. Usuallhv 17-20% of monomer
thal ¢ogs no: real! "omains at the ¢nd of
tne polvmenzabor ooz Much of ina
car be rzioversc and recveled 1o the
front end of the precess Bul as much as

TENNECO'S GOTTESMAN

tNew process
cuts PVC plants” VOV 1oss 10 beiow 4 pom,

4% VCM can remain in the PVC sium
from the reacior. That can be removed by
specialized sinpping \echmigues, such as
the ones Goodnch. Diamond Shamirock
and Tenneco now offer.

Resicual VCM fromr thar ciednur
Dodse 1 Cne of 10t IOlESUAl sources of
feed for the carbon agsurpuon siep.

Another source 15 tbe slwTy tanks,
where operators fiwsk atr or mroger,
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trovzh the vapor kpace of the tani 1.
rest VOM Coﬁc.en'.qanons cown and ole-
vunt o Sammabie mhixtire fTom forming
wing on the level of stnpping of
i sourry downstredm. VCM concentra-
OR T e Riregen purged may reack 1§

enent ar ihe process s
o Tatied Il oamgn Zar 10 reguee the
Z T, LT rararc m& 1t TEmOVE the jas.
Tﬁ\ese ofi-gas pyrgee
cams generaliy copramn 10-30 moi pe:-
czntvinyl chioride |

Nen Twist: Vinyl' chionide has beer
aTound a long ume ind 50 has acuvated
carbon Bui up to n;s\, researchers have
worked with pure monomer. Tenneco's
contribution has been to make the pro-
cess work with recovered vinyl chlonde,
zavt Goltssmnan He expiawns that this
maieral can contain residual 4pduators,
catalvst fragmenis. and suspending
agents. 80 that 1t 1s pfone to polvinenze
#nc foul the carbon svkiem
Maiine the process Work 18 2 mater of
Liung the g oﬁcraimg condinons
and the nght type of agtivated carbon -

Another method cjf scrubbing VCM
from stack gas. called \oxyphotolysis. has
been investigated by Robintech of Font
Worth. Tex. (CW Tec}‘knologv Newsletter
Juh 9. 1975). The firm savs 1t is stil) eval-
uating the economics, of installing the
unit which so far has npt baen used com-
meraaln '

ALICUES Warpen adsprplion s the pro-
cess that Gotlesman beheves will attract
the widest inlerest, the company is arm-
ng nselfl with a vaneny of other iech-
noiegy W have fied 17 patem appir-
catons on wideis differing sublects.” savs
Gotesman. “They inclide a sprayv appa-
raius for cleamng PVC reactors. processes
jor removing VCM from suspension and
emulsion processes, the destruction of
VCM by ozonolvsis andl the removal of
monomer {rom dispersipn latex by spar-
ging ™

If others™ expenence is any indicauon,
there is a big demand fgr the know-how.
B.F. Goodrich Chemical says it has
signed agreements with|six corporations
i Sweden, laly. Japar gné the US. for
> SUSPENsION-Tesin sinpping 1echnoiogy.

Diamond Shamrock became a licensor
tn March. offenng 115 propretary tech-
mgque for removing resigual VCM from

3
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You can have plenty;
get it fast!

Aminate reacts with acids 10
generate carbon dioxide and pro-
duce solutions of the correspond-
ingsalt. It susedinthe manufaciure
ol ieirazene. aningregient 10r smai.
arms primers.

Further applications. in pnoic-
Qrapnic emuisions azo aves osos-
iation of animal skins, exiis
softening agents, flameprooiing
agents. Aiso as a blowing agent in
manuiacture of ioam as a viny! sia-
bilizer, and in the preparation of
aminoplast resins.

Letyour chemical imagination
rcam. Find all the uses vou van:
because we nave all tne AITH..::'.L::
you could want. Available as a fine.
white, odoriess crystalline powdar

Delivery is fasi. The prics s
right. For full details, write 1ocay 1¢c
the IMC Chemical Group. inc.,
Sobin Park, Boston, Mass 02210,

IMC
CHEMICAL
GROUPinc.

A supsitiaty Of Internanonal Minerews & Crem.ca! GO oo7R o

CSC INDUSTRIAL
CHEMICALS DIVISION

- T ‘
thys hind of technioiogy 1= Aot gomng o T
' a gani money-maker forambody a3 Lo

.age.

dispersior resipd Difizrent teonnicuen

flTms Drzauas

are required o7 i"“‘ ™
of differanzesin :).x' 1cre
The comean. Eapens
DERSION procesi MORCmer rope
pended ir wateritipiadn oo oo
Darucies rang:n'_,im size from G
mizrons In Yhe ldieprrair onoeml
process. ¢ colibide &
me: dropsms credres PVO Tty Lo
azing CF micron in sizs T Lm0
TaTiICies are Mofe strmsiitts IooArd
mechanica’ disturbance tnar L2

reamns, tnue G Fdrent rwelin oo

imco11 QETSSives Moo oLt

MJ'- sETouyn antedel v .
spme rem oumd' U Wea - -
the moment Kaveany hicensess buts .

relatvely new ofier ™
It seems doubtful thay anyeme wil toa”

& financial bonmza from tne pew ik
nology. Rather, heensors see their efor
as one of urving {to recover pan of thew
development cost.

D:amond Stamroci adds “Lice= iz

as we can sec ohce vou pui the moome
generated wp agdinst what it cost e ge
veiop 1 oan oe drst phacs We pore w

will be able ¢ dalray cur 2z.en oo rn.
COSB— \nai 18, spraamn M OuLInrovEn
mdusiny.” .

Insight into energy

A pew 500-page United Navons stadr
of energv use has turned up extensive
data on the use apd distribuuon of com-
mercial energv skncr.- 1930 Amorg th
I‘I‘uXDES

# Toe US, wnh 3 0f e wunil
populaton. used $0% of tne world's com-
mercial energy ig 1974, compared with
45% 1 1950, Ity per-capita gasoiine cor-
SUIMPUOR Was Dins nmes the worle ave'-

= The USSR, the worid's second-
largest user. incyeased M5 share fiomw
11.5% in 1950 to0 16.6% in 1974

* Chipa and Japan are the third- anc
fourth-largest consumers, respecuveis
China sull relies mainly on solid fusl, J=-
pan is a Jeading imporier of ali types of
energy. |

The Tepornt upbates earlier studies on
commercial energy production, trade and
consumptior ang includes prehmacan
data on int -radboucr of Tnman o s
fuels for 1975, |

It is available from the UN Sales Sec-
tion (New York) for §30.
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