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MR. OSBOMK:

In order to dring us up to date on the present state of emission comtrol
systems compatidble vith leaded gasoline we have ssked represectatives of three
cazpanies vho are leaders in the éeveloment of such emissiocn control devices
to £111 us in. I vould exphasite et this point here wve are concerned particu-
larly todsy with the devices rether than the dbrosder envirommental prodvlems,
but no doudbt ve'll touch on those also.

Eere to moderate the discussion s Mr. John L. Kimberley, w0 vas formerly
Executive Vice-President of the LIA and the ZI and now, after retiring from
that positiom, senicr adviser co enviroomental affuirs in LIA. Be has deen E
actively involved oo the lesd in gasoline {ssue since 1969 and a gpearhead of

the LIA activities in this srea. He has presented the lsad industry's position
to more than tventy legislative bodies. Be 13 & member of the Americen Mining
Coogress, American Soclety for Testing & Materials, British Institute of MNetals,
American Institute of Mining and Metallurgical Engineers, and the Katiooal
Association of Corroeion Engineers. If that is not enough, he 15 also Qualified.
I am told here he holds a degree in mechanical engineering and metallurgy from
Yale University. I pow call ca Jeck to introduce his panel.

MR, JOHN L. KDMBERLEKYS

Thank you, Freok.

Mr. Osborn, Gentlemen, coe of the hardest things to 4o in & series of
meetings such as this, vhen there {s one subject of such primary importance, is
to avoid repetiticn and I shall try my best to 4o just that as coocerns envirom-
mental lead. I want to meke & couple of comments on the matter of the reduction

of lead 1o gasoline as proposed by the Envircomental Protection Agency as ves

covered this morning by Mr. Mushlitg. The target of . P. A. is to effect a 60%
to 65% reduction {n sutomotive emission lesd to the atmosphere by January 1, 1977.

They have no doubt gone through computer calculations and the study of voluminous
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reports and bave came up vith the opinion that, tarough attritiocn of clder cars
over the years and the scheduled reduction of lesd in gasoline fraa the present
2.5 to 2.6 grems per gallon to the 1.25 grams per gallon max. that will exist
after 1/1/77, such a percentage reduction in emitted lsad might de accomplished.
Jerry Cole has just dircussed the prodlem of lead in your working Sreds. There
are stack emissions to be considered, plent effluents, paints end cersmice. Ve
have had suggesticns that it 1s dangerous to use lead in duilding coastructioa
because {f you hed & fire you might kill the firemen. Plumding 1is under attack.
It i3 only a Question of time before we hear more about lesd in the single line
soldered Jolmt in & tin can. We'll hear adbout it in food-etuffs, dut of all t.bcu‘
threatened uses the most important is the potential loes af the lead in gasoline
additives. There is to be & seminar tamorrov that vill cover scme of the more
egenemlupecuoflndmuuenvirmuntbutvcmnovtnlspotmyw

should knov vhere ve stand in the vay of hardware (for wvant of a better expressiom)
in systems to take coare of the emission problems and at the sase time be compatible
with leed.

The panel to discuss “leed compatible systems for sutamotive emissions comtrol
15 well experienced in the field of gssoline and oil and lubricents. They are all
well educated. They are all of substantial experience in our field of interest
and I woa't read the blogrephies because ve have not got the time.

Ve have R4 Cantvell of DuPont, Bill Adams of the Fthyl Corporstion, Roy Sugimoto
and Os Fremd of the Fouston Chenical Division of PFG. Rach of these men has the
feeling that his company is as far along in the approsch to & solution of the
emission problem in sutomcbile exhaust as anyone else. I have had the experience

° over the last tvo years of watching this development very closely and must express

the complete conviction that the state af the catalytic systems the automobile

industry says they are going to use, (and I acknovledge they have been consistent
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vith this), 1s not very much farther sheed than {t vas tvo years ago. I don't know how

4 pany of you wers at the 8, A, E. meetings st Detroit in Jeauary, 1972, dut there
wvere saversl pspers oo emission prodlems vith respect to catalysts that will do

s Lateakaty

the job oo gaseous emissions snd last 50,000 miles. Well, I Son'‘t think they
have got anything that will last 5,000 miles yet, certainly every indicetion from
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the remarks mede by very well qualified technical speskers from the auto industry

vas that the thing is still in its experimental childhood, if mot infancy.

The Ethyl Corporation has bLeen vorking 41ligently oo this prodlem and have

& wll advanced system that bas msny merits. Obviocusly, I am not going to take

sides on each one of the systeas to be discussed. You are oo your own, dbut I

vould 11ke B11l Adams of Fthyl to discuss their leean Beactor System, is that {t,

B11l? Come along, will you please?

MR. VILLIAM B. ADAXS, THE ETHYL CONPORATION: °
Thank you, Mr. Kimderley.
Certainly it 1s & plessure to be here today to descride The Ethyl Corporsticn's

vork on the exhaust emission systems that are compatidble with leeded gasoline. In

vhat might be & slight over-sisplificetion we can categorize thermal reactor systems

as either Rich Nesctors or Lean Reactors. Both can be used with leaded gasclines

and eech has its ovn advantages in realiszing lov emission levels. Ethyl has vorked

many years to Gevelop lov emission systems dased on the principle of lesan air to

fuel ratics. The primary resson for this in the beginning vas that {t jJust mede

sense to burn as much as practical of ths pollutica material in the cylipder itself

and this resains & philosophy today. Basically, our system involves cpersting leea

80 that the emissions of all three pollutants = hydrocarbom, carbon monoxide and

nitrogen oxide - are relatively amall; then we add reectors to give sdditicoal re- °

duction of hydrocarbon snd carbon monoxide. These camdine with oxygen that 1s left

over from the lean combustion to give very lov emiseicn. UFinally, exhsust gas

recirculation is added to further reduce the oxides of nitrogen. But, in order
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to operate lesn and retain good drivesbility, we must 40 & lot mors than just lean
out the carburetor by turning s screv. It has required the development of & nev
carburetor, in our case & three barrel carburetor that utilizes the principles of
high velocities and theredy gives & good mixture distridution so that the engine
fires evenly.

Add1itiocnal work hes gooe into programmed sperk advance to give optimm :
eaission cambined with good driveedility.

Kov, there are seversl advantages to & lean fuel reactor system. First of
sll, the fuel econaxy end perfarmance that cen be obtained becsuse the sutamobile
can operste vith a high compressiocn ratioc engine oo high octane lesded gasoline.
Also the lean combustion is basically eccaomical. The only significant fuel
consunption penalty for our system is tbat associated with exhaust gas recircula-
ticn, and for us that is about 10%. Because the engine runs lean, the exhaust,
leaving the cylinder contalner hot and well mixed with oxygen left over from the
cambustiocn process, we don't require aa air pump. And because the hydrocarbon
and carbon monaxide emissions are relatively low as they leave the cylinders, ths
heat relessed in the resctors is relatively emall. This is important becsuse it
means relatively lov texmperatures and therefore exotic exhsust system materials
are not required. A last sdvantage is cammon for all reactor systems. We think
that hardvere systems are basically supericr, st least in this stage of development,
to any chemi{cal systeam that we knov about. The mere presence of the system on the
car indicates that the system {s functioning. By contrast, the cutalytic systea
can be degreded by heat attrition, poiscning, you name it, and thereby be rendered
ineffective, and a motorist has no vay at all of knoving this.

Well, perhaps we can start into the slides. I might also meantion that this
relatively brief description of the system is supported by s brochure dowvn at the

Press table if anybody would like it. What are the emissions of the system?




Pocus your attention, please, on the bottom tvo lines. The top line s from the
1970 test procedures and does not bave much significance today. The middls line
gives the emissions in grems per mile, using the present 1972 system cf measure-
ment, and, ss many af you may know, the 1975 system measurement is very similar
but results in slightly lower pumbers. JFor '7S we call this (EC) maybe .5 to

1 and this one (CO) S to 10. And for those of you that also have meaorized the
1976 emissica standards, you vill know that this figure for standards (referring
to HC) 1s sbout 0.4, and this coe {referring to CO0) is adout 3.4, and this coe
(referring to ¥0,) is about .. Ve can meet the 1975 coe cn WOR but not the 1976.
But, at the same time, ymmnmmmzummman-m‘mnnpem
reducticos from the non-modified car. I think this is & significant amount of re-
duction. As we go through the hearings starting next veek, we vill hear the
stories of vhy the automobile campenies feel they cannot meet the 1975 standards e

and ask for a delay. These things Decane more significant dbecause, if they caa't

weet them, they are going to have to set interim standards, end perheps these

(referring to slide) are good enough to meet interim standards.

I vant to get ¢o the next 8lids becsuse {t shows very clesrly the amount of

reduction that has slready taken place. The graph presents emissico standards on

8 relative scale and each year has successively lover bars. Plotted oo the crosse

batched aret is our leen resctor car. Now even this does not tell the whole story

of vhat a lov emission control eystea has to sccomplish. It must 40 more than Just

enable the car to psss standards at & lov mileage. As you may knov, the catalyst

systems have shown an ability to meet 1975 standards, at least at very lov mileage.

The reactor systems may start st a higher level, but they can maintain stadle

emissions over & long period of time. ’

Ethyl Corporation loaned cne of their lesan resctor cars to the Californis Alr

Resources Board in 1970. At the present time, this car has accumulated over 20,000

ziles of operation in the hands of the Celifornia State peopla.

A
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The next elide shows the emissions stadility for that car meds during the
succession of tests by the California ALr Resources Board. And the tests just
last week agreed well with this. As you can see, wve have not been vithout a
problem, we hsve replaced s timing chain. It wes vorn, ve believe, Decause of
iron perticles in the exhaust recycls gas. We replaced it and the csr has
continued co and we bave since installed a filter in the recycls lime.

¥e have als0 been opersting & car out of the Detroit ladorstory using the
automobile manufecturers route that is used by the car cozpanies for duradility
testing of thelir emissicas system. This slide shovs the emission stadility for
the first 35,000 miles of testing, and mileage {s still deing sccumulated. BRare
again you see & couple of repairs, including en exhaust system repsir mentionmed.
It vas not the exission system but was further down the tailpipe and ve had the
same timirg chain problea that you sav in the Cslifornia tast. But this 1is the
reason for Gurebility testing-to £ind prodle=ms &nd resolve them. '

Xow, the thermal reactor systeas have teen shown to be the lesst expensive
of future emission systems. This ves pointed out in an undbissed report of tbe
Aercepace Corporsticn to the E.P.A. in Novesber of lsst year. This slide has
been reproduced from that report and shovs lifetine costs of eaissica coatrol
systezs at varicus levels of RO, reduction. You can see, 88 IO‘ reduction gets
more stringent, (you go to the left, you get the lower values of KO, ) 1t s
going to cost more and certainly we agree vﬂ.b‘tbnt. Also plotted you see the
reactor systems. This is the LTR (leen Thermal Reactor) down here and the ETR
(Rich Thermal Reactor) system, and {t 1z not bard to see that they sre the lowest
cost. The lean reactor 1s slightly lover cost than the rich resctor, dbut at this
stage of development anyway, cannct reach Quite the lov values of )o‘ that the
rich reector system can. But the only system that can even touch these in terms
of cost is the 50,000 mile dual catalyst system. As I aa sure you vere svare, and
88 Jack mentioned, this style of system {s still an cbjective rether than & reslity.

Pven the 25,000 mile one up thare 1is eleo in that category.

| KR -
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Kov, let us Qiscuss for & mmment our particulate trapping systea. We have
been directing our resesarch along tvo approsches. Ome is to develop & simple
low-cost trep that will replace the muffler. It will cost about the same amount
and have the same sitze, back pressure and silencing chlmtcfilt!.cu s & muffler.
The second has been to Gesign & more camplex systea that would catch more of the
particulates dut would also result in a larger, more expensive system. We have
been running prototype traps. By prototype we mean the kind that directly take
the place of the muffler. First we ren pre-prototypes and got scae dasic data.
Kov ve are oo prototypes stage om this coe. This i3 & typical trep at the dottom
vith the standard puffler at the top. Ve call this trsp the Anchored Yortex model

because of its superior design that reduces particulate re-ectrainment. MNow, im

the interest of time, I am not going to go through the flow path dut let me say e

that 12 coctains tvo anchored Vortex trepes in parallel and cen run 50,000 miles

and more befare it needs replacement. In cue car cver 635 of the lead burned was

retained {n the car and trap for over 50,000 miles. The aversge of several pro-

totypes now running is in the 50% to 60f area. Now, the pre-prototypes were ever

more effective so that we have & gosl of reaching higher values if we csn find out

vhy the compromises made in designing the prototype units resulted in a slightly

lover value. These traps are effective on both large and smsll particulates.

Tests made to measure the reduction of small air-suspended lead particulate gave

reductions up to 50%.

We have also been tc'.ti.n‘ & more complex trap that incorporetes an agglomersator

in the system Just prior to the trap. An agglomerstor is & box filled vith expanded

metal vhich serves to trap the amall particles and allovs them to grov before re-

lessing them to the trap, We have been using this on & Toyots car and found it

very effective, For 42,000 miles the car and trap have retained 70% of the lead

burned and compared to the similar car vith s standard exhaust system, the car

724 reductica in sir-

suspenlied lssd exiszsions.

vith a trep shove ehout

{
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M¥ore sdvanced ccocept systems involve ahsoluts filters after the inertis
device or chemical scrudbbers. These demonstrute the capadility of removing
virtuslly all of the lead in the exhaust but thess systems are in the early stages
of development. Work needs to be doue to extend the operuting life snd reduce the
size or costs, but this vork is going forverd.

Now, I would also like to mention briefly our cocperative work started
recently vith the Jensen Brothers of Copephagen, Demmsrk. As you may know,

Ethyl Corporsticn announced that it had entered into an agreesest vith Jensea

and Campany of Copenbagen in mid-March to evaluate their esissicn reduction system.
Ve als0 have an optica to cbtain exclusive commercial rights to the aystem in Jorth
America. The Jensen system vhich ves developed in facilities provided at the
Technical University of Demmark with support by A/S Kosangas Ioternstiocoal of
Copentagen has sttracted vorld wide attention. It consists Dasically of & re-
ductica catalyst followed by a thermal reector. At & press conference in Copen-
hagen an January 11, the Jensen Brothers anncunced that the device remsoved sdout
90% of the carbon moncxide, more than 90% of the hydrocarbons, stout 80 of the
pitrogen cxide and sbout 50% of the lead compounds in the exhaust gas. They
reported that the reduction catalyst has been tested for over 35,000 kilometers
(sbout 22,000 m{les) on leaded gasoline at 3 grams per gallon with little decresse
in sctivity. The catsalyst shovs low attrition snd does not coantain expensive nobdle
metals.

Jensen and Company, the bolders of the rights to the systea, have been formed
by the Jensen Brothers and Kosangss Internstional to license and pramote this system.
At this time ve are aggressively evalusting the system dut have no further dats to
report.

Thank you.

(Applause)
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MR. mm:

Thanks, B{ll.

Centlemen, I would like to meks tvo comments. First of all, hold your
questions until all the gentlemen have spoksn. You might get your answers from -
the later speskers.

The reports that you are hearing vill be presented at Euvironmentsl
Protection Agency hearings that are starting in Washington next wesk. In
Weshington starting April 11, ia Dallas starting April 27 and in Los Angsles h
starting May 2nd. Ve vil] all be presenting the story 8s you are hearing {t,
plus many other aspecte.

I would like to call ca Dr. Bd&verd Cantwell to tell you adout the Du Poot

system.

DR. EIWARD CANTIVELL, X.I. DU FONT DR XXMOURS, INC.: °

Today I wvould like to reviev briefly the progress we have made st Du Poaot

in the develcrment of lead compatidble exhaust emission coatrol systeas dased on

thermal reectors. Our philosophy hes been to dsvelop 8 total, integreted system

which controls similtaneously the gasecus and particulate ex{ssions from motor

vehicles operating on lesded gascline. As shovn {n the first slide, this systea

consists of three major portioca. First, thermal reactors replsce the conventional

exhaust manifolds and serve as & high tempersture holding tone vhere the hydroe

carbons and carbon monoxide csn undergo essentially complete oxidsticn wvhen mixed

with the air from ths sir pump. Second, an exhaust gas recirculatioco systea is

ased wvhich, in conjunction vith modificatiocos to the carburetor, reduces nitrogen

cxide levels. Tinally, a trepping systeam is used t0 remove most of the lead

particulate matter from the exhaust gas before the exhaust gases leave the tail

pipe of the car.
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JEMISSION CONTROL SYSTEMS
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Ve have installed such control systems ocu tvo vehicles, & standard sized

sedan vith a 350 CID V-8 engine and & compact car with a 1.6 liter four-cylinder
engine. As shovn in slide 2, the full-sized sedan had insulated thermal reactors,
exhaust gss recirculation, enriched carburetion and traps. The campect car wes
equipped vith & shielded thermal reactor, exhsust gas recirculation, and enriched
carburetion, and & trapping systea.

The thermsl reactor, slide 3, designed for the compact car is the Type ¥
reactor vhich we descrided at the meeting of the lead Industries Associstion
tvo years ago. The reactor consists of aa outer shell vhich bolts directly to
the cylinder hesd of the engine so that the exhaust gssas and the air shich is
injected into the exhaust ports enter into the central core of the reactor.
Nixing of the guses takes place in the core and due to the high temperstures
essentially complete oxidation of the hydrocarboas and carbon monoxide takes plsce.
The exhaust gases flow out of the core through the radial holes and flov first
through the annular spece between the core and the beat sheild and then between
the heat shield and the outer shell of the reactor. Thus, the core tempersture
is maintained at a high value both by the shields vhich prevent the loss of rsdiant
heat and by the hot, reacted exhaust gases surrounding the core.

81¢de & shovs & schematic drawing of the Type VIII reactor vhich has been
designed for the sedsn. This reactor {s of the sams physicel size as the Type V¥
tut uses external fnsulation insteed of the intermal heat shielding t0 maintain the
necessary high temepratures. The injected air and exhaust gases enter into the
reactor through the extended inlet necks and flov {nto the core area through the
directional slots in the necks. The gases are directed svay fraz the valls of the
reactor and quenching of the oxidation reactior i{s minimired during the cold start.

The external insulstion on the resctor and the first several feet of the exhaust

pipe serves to maintain the necessary high temperstures.
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The exhaust gas recirculation systems used on doth of these vehicles are
similar to those developed by Esso Mesesrch & Engineering and used successfully
by us {n the pest. About 12 to 1) percent of the exhsust gas is recirculated
fram the exhaust system back into the carburetor adove the throttls plate but
belov the venturi sectica. A sixple on-off valve and & metering orifice control
the flov rete in the sedan and turn the exhaust gas off et {4dle and at vide-gpen-
throttle so #s Bot to interfere vith full-throttle performmncs. Eovever, in the
case of the campact car it is Decessary to leave the exhaust gas rocirculation oo
st all times since the car cperstes at vide-open-throttle during portions of the
enissicn test.

The degree of control of gaseous emissions given by these systexs co the two
vehicles is showvn in elide 5. The ext2ust emissicn levels are expressed in grams
per Eile as meesured by the 1975 Enviroomentsal Protection Agency Teet Procedure.
As cag be seen, the hydrocsrbon lavels from both of these vehicles are well below
the proposed 1975 hydrocarbon standards of 0.8l gram per mile. In the case of

carbon monoxide and nitrogen oxides, the emissicn levels sre Quite lov bBut do not

meet the standards. Nitrogen oxides have been reduced to belov 0.8 of a gram per

nile by increasing the amount of exhaust gas recirculation. Hovever, the schieve-
ment of such lov levels of nitrogen oxides has resulted in unsacceptadble losses in
vehicle performsnce. We believe that optimizatiocn of these control systems will
8llovw further reductions in the emissicn levels and will reduce the fuel economy
and performance penalties.

The performance of the vehicles vith the control systeas edjusted to give the
levels Just shown {s {llustrsted on slide 6. The fuel economy vas measured over a

R2-mile city-surburban driving course and the acclerstion times messured on the roed.

AL
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PARTICULATE TRAPPING SYSTEM

LEAD FMISSIONS, GRAMS/MILE .
AIR SUSPENDABLE - . = . .

1970 STANDARD SEDAN  TOTAL LAB OAD
STANDARD 0.17 0.043 0.081

TRAPPING SYSTEM 0.018 0.018 o014

PERCENT REDUCTION #1 s m

MUFFLER LFAD TRAP

AIR SUSPENDABLE LEAD.
EMISSIONS - LAB

1870 STANDARD SEDAN GRAMS/MILE PERCENT REDUCTIQN
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Pusl econcmy for the cars equipped vith the control systems vhen coupared vith the
standard vehicle vas reduced by 26 percent for the sedan and 17 percent for the
coxpact. Full throttle scclerstion performance of ths sedan vas nearly equive-
lent to the standard vehicle decause the exhaust gas recirculsticn system 1is
turned off before resching vide-cpen-throttls. In the case of the compact car,
the exhaust gss recirculation system {s opersting at ;.u_‘w-u and the required
to accelerate to 60 miles per hour vas increased by 18 :;rcm.

In sdditiocn to controlling gaseous emissions the total systems control lsed
particulate emissions to very lov levels. 8lide 7 shows & photograph of a sedan
oo which we installed one of our typical exhaust trapping systems. The trepping
systea consists first of fluted pipes to cool the exhaust gases and prumote the
formaticn of particulate lesd particles. Second, & box is filled with wire mesh
to agglomerate the fine lead particles acd cause them to grov into larger particlss.
The particles are renscoved from the exhsust gas stresa in the cyclone treps which are
located at the rear of the car. Ve have opersted similar trepping systeas for over
60,000 niles and found them to de c&plctcl: maintenance free. They are lesigned
with sufficient capacity to bold all the leed consumed by the car for its lifetime
and we project that they vould operste for the complete life of the car vith po
problems.

Ve measured the efficiency of the trspping systems in reducing the lesd
enitted from the vechicls both in the ladorstory and in road tests and the data
are shovn in slide 8. The total amount of lead emitted from the tail pipe of the
sedan equipped vith the trapping systes vas reduced by 91 percent as compered with
& standard wehicle. When only the sir-suspendadls portion of the lead is considered,
the trepping systexr produced a reduction of about €5 percent. We have opersted
vehicled in an unused Pennsylvania turnpike tunnel and uumﬁ'm smount of lsed
that vas in the sir of the tunnel after driving either a standard vehicle or a

vehicle equipped vith the trapping systea. In these over-the-road tests ve found
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a 77 percent reduction in the am>unt of airborne lead remairing in the tunnsl after e
driving the trep-equipped car as opposed to driving the -w wvebicle. Thus,
the reduction in air-suspendable lesd {s vell above the 60-65 percent reduction
vhich has been proposed by the Eovircamental Protectica Agency.
The trepping systems describved require complete replacement of the exhsust
system. Ve bave been working recently to develop a trap which would replace omly
the muffler of the vehicle. This suffler trsp is the same sise, shape and fits in
the same location &s the standard muffler ca the vehicle. It contains an agglom=
erating medis and cyclones to remcve the lead particulate matter from the exhsust.
Such & trap would be less expensive than the trepping system and would offer the
possidbility of being used as & retrofit device to be installed on vehiclas pov oo
the rosd. 8lide 9 shovs scme of the early performance data on this muffler lead
trep. During the first 20,000 miles of cperation the &ir-suspendable leed emissicos,
as messured in our lsboratory, bave been reduced dy 79 percent vhen campared with a e
standard vehicle. We are Quite plessed vith the early performance of this mffler
leed trep and plan 8dditicoal development work to evaluate its long-term performance.
Ve believe that the performance of the exhaust emissiocn coatrol systexzs we have
developed lead to the conclusion shown on the last slide.
1. The gasecus exhaust emissicns from motor vehicles can be reduced to very Low
levels vith systems carpatible vith lesded gmsoline. .
2. These lead compatible asystems are being improved coatinuslly and we believe
eventually they vill be able to meet the 1975-1976 gaseous emission standards.
3. The lead eaissioccs from vehicles, both total end airborne, can de reduced to

very lov levels vith precticel trapping systems.
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MR. KIMBEKLEY:

Next wve vill hear frcm PPG Industries. This firm has not been in the fisld as
long as Bthyl and du Pont, (I think that is correct), but their device has created
a great deal of enthusiasm. I am sure you vill be interested. Os, I don't know
how you are going to do this.

MR. O. FREXD, PFC INDUSTRIES:

Thank you, Jack. A R

First of all I would like t0 introduce myself and my capacity with PP
Industries. Xy pame 15 Os Frend, I aa Genersl Sales Manager for Houstom Chemical
Cazpeny, which is & division of PRG Industries.

I am guing to describe to you hov and vhy we got into this field or trapping
devices. Dr. Roy Sugimoto, vho i{s Houston Chemical Technical Director st Corpus
Christ{, Texas, vill advise you concerning the perfcrmarce of our unit and its
operation and, finally, I shall cloee by discussion oo vho is interested in the
PFG type system and vhat 1ts possidilities are we believe for camercialization.

First I would like to point out that, vhile PFG Industries believes that with
the present anbient lead sair content there has been no indication vhatscever of
cresating the slightest medical problem, we still feel that it is best to look st
the problem of lead by sttacking it at the sutamotive exhaust system rether than
taking lead out of gasoline. And that has been the policy enuncisted by our
managenent at PPG Industries.

About two years ago, Mr. E4 Cole, President of General Motors, stated that it
wvas General Motors hope and desire that leed could be removed from gasoline. We
decided at that time to look at the possibility and feasidility, both from the
technical as well as from the economical vievpoint, of sctually removing lead
psrticulates at the end of the exhaust pipe. We incorporsted the assistance of

seversl divisions of PFG, namely ocur Glass Division, our Fiderglass Divisioa end
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our Coatings & Resine Division, all of vham have played & role in resching this point
nov vhere we think ve bave & trap fairly close to ultimate commercialization. The ’
Class Divieion vorked on this by the development of & high porosity type glass. The
Fiberglass Division of PPG has had considershls bsck;round and experience in vorking
on fibreglass filters for the tobscco industry, and ve have acquired quite & bit of
xivtiov in that. The Costings & Resins Division has had the Job of vorking and
developing & high tempersture binder thst could de placed oa the surface of our
fidbreglass paper. We looksd at the possidility of & total system, cne which would
incorporate an sgglomerator cyclooe system and also a fimel filter. The role of the
sgglomerstor cyclooe system is to take out the larger particles of lead and other
particulates ss they are formed. The finmal filter is to take out prscticelly all
of the fine particulates, including lead, that psss through the system.

Ve have reeched the point now, after seversl thousand miles of work, incluling
& contract that ve have wvith South Vest Research Inmstitute cn the testing of & smll
sutamotive fleet vhich Dr. Sugimoto will descride the types of eQuipment and where
we stand on that as vell as oo seversl cers in & Corpus Christi taxi cad fleset.

Finslly, we have our own test fleet involving seversl cars of our Sales
Department wvithin Houstoo Chemical in several geographicel locstions, including
cold climates and wvarm climates, to test the efficiency of the unit.

I might point out that ve alsc bave talked to seversl muffler companies to
determine the econmic fessibility of developing this systea oo @ commercisl basis.
From all indicsticns, using the sgglomerstor cyclooe type of fiiter as the

ultimate possibility on & single exhsust system, ve would expect to produce or dbe
able to have produced our total system for approximately $5.00 more than & conven-
tiocnal muffler \mxah. it would replace. (o & Gusl exhaust system the cost would be
approximately $10.00-$11.00 more to masufscture &s coxpared with the conventiocnal
muffler. This is $10.00 - $11.00 more than the conventional mufflsr, I might point

out .
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TR O PPN

What I vould like to 40 now is to have Roy Sugiroto describe to you howv this,

%’ A ‘ hov the PPG trapping system vorks end finally we'll fullow up with vhere the system
j is being evaluated and vhat interest there has been shovn by tbe mufflsr industry.
] 80 I'll turn this over to you right nov, Ray. ' -y ’

DR. ROY SUCIMOTO, PPG IXDUSTRIES:
’Atta-nl.ot of trial and error, our current system is described on the board

P

and we do have & kind of prototype vith us. - )
Genarslly, it is & ‘wvo-component system. The exhaust goss into tbe ‘mlaantor

L i

cyclooe and through this area it comes out here. This ares the particles and exhaust
you get sgglumersted and then it is santered into & cyclone where particles of about,

5 ‘ii N N

say, two microns Gr 8o get separsted and collect in this ares hers. The remaining

particles, along vith the exhaust, then go through into & fibreglsss filtering unit.

It goes in and into the unit out and then it goes fram outséide in, in arder to give e

us & lot of filtering surfsces.
oo cars we have on test today comprise tvo taxi cebe with over 60,000 miles.

We have three cars under co:;xmr-type drivina course in Saa Antcenio have eccusus~
lsted about 20,000, plus sbout six cars in consumer-type use. We have .Avumy of
peper and some binders in this work. Our totsl milesge sccumulated bas been sdout
100,000 miles nov with no failures on the cars that are in operstica. We 414 have

scne prodlems earlier in the chain. -
The efficiency of our filters ve feel is about, or the emission of total

particulate is betveen .0l and .02 graas per mile, that is ane bundredth to two

hundredths of & gran per mils. The lead particulates are even lover, of course,

renging betwveen .002 to .00k, Our results also have boen confirmed vith tvo other
laboratories vith more sophisticated laboratory techniques snd long experience in

analysing for these pesrticulars. Currently ve are vorking in the ares of defining e
a good fidbreglass media. We feel that this 1s a very critical area because the

government sgeocies have indicated that they wvould like to have the very smll

particulates removed.

M”ﬁ
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The .0l to .02 grams or .002 to .00% gram content we feel represents a removel of
sbout 99% to 99%, Gepending on the gasoline you are using of course. We 40 feel
that the car with the nost mileage logged 1s adbout 25,000 miles nov and 1t has gooe
over a lot of rough road including Mexico and we have had it up north and all over.
Ooe taxi cad wve have has nov eccumulated over 30,000 miles, and of course taxi csbs
are noted for high operation. They stay idle for, especially in Corpus Christd
wvhere it is hot and the sir conditiocoer is running, and wve bave had scame beck-
fires in those instances and except during & flood cur system has vithstood & minor
backfire. OQur goal for this is 50,000 miles per unit and right pov it certainly looks
like we'll have a chance of attaining this and also of course ve are continually
striving to reduce the cost of these and ve are confident that we can meet those
objectives which were mentioned. Thank you.

MR. FREND:
I might 8lso point out that we have assisted the Air Rescurces Bosrd of

Californis and equipped one of their cars with our type systea and that this is

urder evaluation right now.

For those of you vho 40 not know it, Californis does have an amdbient lead aid
standard wvhich 1s legislated at 1.5 microgrems per cubic meter and ve feel that our
type of systems wvould enable them to meet this standard if it {s regulated salong these
lines.

Also 1 might point cut that our system is being evaluated in England st the
Present time. Also & catalyst developer is looking st our system in coanjunction
with his ovn catalyst system and, finslly, ooe of the very large muffler campanies
is very interested inbtho PFG trapping device and {s in fuct modifying our syste.
Tight nov at the research level s0 that from scoustical ares it will certainly be

quite satisfactory. Ve feel that our system presently from an acoustical point of

viev {a almost as good as the present muffler systea on the road,

\




Thank you sgain,.
MR, KIMBERLEY:

In & conversation earlier today vith Dr. Béward Cantwell, there wes reference
made t0 & test recently conducted by the Enviromnmental Protection Agency's ladora-
tories I think in Detroit. B4, would you come in oa tdat?

DR, CANTWELL: _

Yes, ve have had one of the cars, specifically the Chevrolet, tested by the
Esviroomental Protection Agency laborstories in Ann Arbor, Michigsn, to confirm
our emission resulte, although wve 4on't agree exasctly and no oos expects to, ve are
trying, to major emiseion levels is slov, we get about 5 grems per mile. Ve sgreed
esseatially on the hydrocarbons and pitrogen cxides. Within experimental error they
get about )1 gram of carbon moocxide more than wve do. Ve get 5, they got 6 to 7 and °
they agreed that essentially there wves no difference, that this vas an experimental
error from lad to lad.

MR, KIMBERIXY:

Right. T would like to emphasis tbn‘,mon the besis of anything I have hu.rd
or seen, these systems that have been discussed are just as far aévanced as saything
the sutomobile {ndustry at lesst is talking sbout, and I think &3 evidence thst this
is true is the fact that the suto men are all petitioning for & delay of another yesr.

I think we can consider the meeting open for questions vhich you can direct to
any gentlemen that you wish.

Yes, sir?
MR. ARNWOLD CROUP, OZARK LEAD:;
Could we find out more about the application of the PFO system as deingcompati-

ble vith the catalyst unite? You said they were testing it dut , . »
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Vell, this {5 sctuslly, ve frenkly don't hold out too much hope in conjunction
st least with the pressnt catalyst systems that we know of,

Howvever, thers is one developer of catalyst who does have & very lov line of
texpersture oatalyst that has expressed the interest to putting our system in front
of his catalytic coanverter and testing {t and we presently are vorking up one of

these systems for cne of his cars. Nowever, {t is ot in use at the Present time.
MR. ADAMS: ) i

A el <. T Sy

Could T make & quick comment?
Y. KDEIRIXY: - .

Please do.

M. ADA;
I night just mentiocn, not all {n Jest, mtmmumwwWM
° be useful with catalytic systems decause they may need something to catch particles
coming out. Y am not the only one saying that. Soms of tae automotive pecpls have
mentiocned this distinct possibility. After sll these are usually metal oxides in
the catalyst. They muy bde in troudle if they try to pusn ehesd with them.
MR, FRDD '

Ve also might point out that HEW (Health Education and Welfare) back two or
three yesrs ago proposed & particulate standard of .3} grams per mile and reduced
down to .03, in other words, & 90% reduction end so this it would still be tied
in not only with leed dut oo catalyst too.

MR, KIMBERLEY?
‘ Right.
Others, Gentlsmen?
MR, JACK McLEAN, COMINCO AXERICAN:

I wvould like to ask how often they have to change the fibreglass filter and s

1t much of & Job to do? Hov wvould you do {t? How would you dispose of it?

\
b
£
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DR. BUCIMOTOt

0f course vith all these experimental models we make three @rtdpn.
(Displaying) This (s approximately tvo-thirds of one, but for the purpose of
messurements and veight, well wy make these in three parts. Now, v eavisioned
for & camercial system & throv-avay type can vhars the cartrilges vill never de
removed, but the entire system th owva sway after, say, 50,000 miles or whatever
useful 1ife may be. DBecause we are still coofident ve can achieve 50,000 miles.
MR. GRAEAN WALDEN, 8T. JOB: ‘ . |

Not many of us get 50,000 miles out of & simple muffler system. Would one of
yox care to coment sbout the corroeion resistance of these from ocutside salt, sprey
and snov belt, prodedly insids as wvelly
DR. 8UGINOTO:

Yes, cf course corrosion from the outside is certainly not within our cocatrol
of the trepping system, but talking to & lot of the stee)l peopls and the mufflsr e
people, the steel peopls are producing & nev stainless steel vith no nickel {a {t.
It 1s & high chrome stainless vhich they think will de uszed i the mufflers in the
future and they expect t0 sell {t for between 17 and 30 cents a pound, Sepending on
wvhether you talk to the supplier or the buyer. And they think that these mufflers
then certainly will last 50,000 miles.
DR. CAWTWELL:

If I might comment on that. In the Aero Space report to the Environmental
Protection Ageacy, the assumption vas made that all emissica ccatrol systems for
1975 and later model cars would have "loag-life” exhaust systeas on them or in
other words, the exhaust systems that vould last ths life of the car. The comtenticm
of the muffler manufecturers and ths automobils manufacturers is that this is fessidle
1f you use the muffler grade type stainless steels or the stainless steels that Ray U

Just mentioned. Aero Spsce estimated thet this would cost, I belleve, adbout $32.00
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®oTe per car, but you would save $50.00 in the cost of replacing mufflars snd
exhaust systexs. Thus, the consumer vould vind up vith s net ssving of sbout

$30.00 over the lifetime Gf & cor. These are the types of materisls we used in

our trapping systems; a trapping system vill laat the life of a car and de immune
from either intermal or external corrosice. Although they would cost more cbviocusly
st the beginning, wve believe that this additicoal cost vill be more than msde up

by the savings in future replacements. .

MR, XDEERIZY

Is it & fair remark, Gentlsmen, that the automotive industry has not gives
up oo this approach and that there is a substantial smount of work bdeing done dy the
sutamotive pecple with this type of approsch? 1 thipk that is etill true.

MR, ADANB: .
You are speeking trups?
MR. KIMBERIEY:

All systems, thenml reactor systems and traps.
MR, ADAMB:

I'1] very quickly say that & Chrysler representative oﬁoh sbout lean t.bu-.l
reactors at the recent Benate Oversight Hearings. He ssid they were quite promising,
ifIcmpAr;;bmhhbripﬂy. And ve Imowv thst other companies are working along
thess lines. ’
MR, KIMBERLEY:

Rigit, well Dr. Cantwell had already msde the statement that he has one of his
cers tested {n the very recent past.

DR. CANIWELL:

Yes, the sutomcbile companies are vorking on thermal resctors and I think 1t is
an open secret that there vill be thermal resctors om seversl models of cars starting
in 1973 and 'Th to meet Californis requiresents. Also in 1975, reactors, either
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alooe or vith catalysts will be used. The autamcbils companies are working very
sctively ca all these systems except trsps. I don't knov of any autaacbile companies
that are working on traps at this time; they are interested but I domn't know that they
are doing wach. ‘

DR, 8UGIDNTO:

I was talking to & friend of mine vho wes in charge of an sutamodbile compeny
meeting camittes 0o trapping and we have discussed this vhols prodlea with him
and the sutamcbile companies are certainly interested dut he had & prodvlem becsuse .
be works for Ford and sccording to the Justice Department injunctica he can't talk
to Cepersl Notors or Chryslsr dut the sutamcbils campanies sre very interested ia it
but not certainly as much &s the hydrocarbons end the betro-eairs becauss those sre
already legislated, vhereas particulates &s such are not legislated at this time.
DR. CANIWELL:

Although 1 heard that somecoe in the E.P.A. hasz suggested that perhape 1977
would be the target yesr for particulsts standards if such standards are going to
be instituted.

MR, SUGINDTO:

I sa sure they recognited the poesibility dut they bave got a lot of problems
slreedy vith lav and certainly I think from their standpoint things that don't even
pass by Congress snd signed by the President have a high pr;ority.

MR. KIMBERIXYg

Otherst

Then, Mr. Osborn, I shall turn the meeting dack to you.

(Applause)

MR, OSBORX:

Vell, Gentlemen, for my part I have heard one of the most fascinating and

encouraging presentations on this subject and I think your applause &nd attendance

i
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@ here today is evilence that you feel the sade. Thersfore all I intend to5 40 s at
this stage formally thank 24, Bi1l, Os and Roy for giving up their time, putting
80 much thought into their presentation and coming slong to us today.
Thack you, Jack, for s masterful handling of the meeting and st thst point we
shall close this subject and deal Just nov with & fev very formal matters before
formally closing the mesting. .- A o




