January 18, 1973

SURJECT¢  AUTOMOSILE EMISSIONS CONTROLS

TO THE KEMBERS OF THE LEAD INDUSTRIES ASSOCIATION, INC.¢
The sttached copy of an address by Cherles M. Hainen of the Chrysler
Corporation is an excellent summary of the state of the art regarding suto

emission controls and the compulsion to meet Federal emmissions standards for

1978, .
Very truly yours,
Jrs:la Jeroas P. Saith
Attachment Secretary & General Manager
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1 will not h eep you n unpeme, gentiemen. The smwer to the
Question ~ Are we ready tor the 1975 emaion wandach?™ i 8
cewund:ing NO,

1 am sure Uhis does Aot COMe & 4 g1eat surprne 1o you Today
¢ thoughl we mght wand 10 review what hus been done and
what temans to be done.

T belvere the pubic ond parcularly public officiahs and the
environmentsing are yet 10 Iind cut the magnnude ot the
tash 1Ryt remaine it imvolves ROt only the avtomotive
reduntey, bt 3ho the petroleum mdudry, the malen of
gaobne pumps, the varous sgences at 3i leveh of

&8 vernment and ow vanous service induntnies. hetore the
1+ standardy are & practical realty

P cave reenember my emphaie 00 the wordh g j7artncsl
2oty Thew may become o lepnlatine teabny bedore we sre
seady and the would be & neediens exonomec tragedy

§. ot of ol what are the 1973 emnaion wandardh! The 1975

Charles M. Heinen, Chrysler’s executive engineer-materials
engineering, tells in detalt why the auto Iindustry Isn ready
and can’t be. This is the text of his talk to an ESD sales
engineering luncheon October 13,

« ~apon srpndards Call 100 @ 374 reduciron i By dros arbom

1 mothe valuey of on uncontrolled car. They Catl tor better
= n 9. reduction of Carbon Mmonode and 100 RO change,
w cretingly enough, o ovsdes of nitroxen whuh are now
o« slrubed 10 50t. Theve are the ) components of the

o omohde evhaut that are regulated

A dnpority between Lab snd highway

A sprng thew numbert on the Labor story with new an vion
. o Aes (e hay bern an almost 10 utine but 4T gy o shott
ol o ompinhment in the sutomotve ndustry
L', steh. the 1978 emnuwon standerds coll fn meeting
e m el ey duting @ peteod of 50,000 mite, and thee
™ b The penaites for not meeting #0¢ w whstants’ that
>t sutomobrle indust:y would be i (onstant gopardy
-t entue e of the car. 1t woukd be possbie tor
pe 10 request o recall and is-up campagn on sl cor ot
o o Ceme duning the S0.000 mides Nerdien 10 vy Omten of
T Lav would be less than enthutastx 10 have thes
s wong hobity dnrupted 10 v h 4 degree
* s tdtu the iverest of the 1975 vande as s 1he 1act Inat
ab e the tederal government does Dot cali 1 teduc ionm 1
ov-dvs of ndrogen, the Calforna standards do Thev ask o
reduction from the pecsent 50¢, contral 10 754 s tontral One
ot e ey problemm u that when you contiol ordes o
Wirogen you 60 30 by burning Jess siticiently. When vou
«onteol « arbson mononide and hydrocarbom. yuu do o by
St neng move sthoently. Thin s the techae al ddemma that
g
W' et ae The 100k availeble 10 ust H you ate thinking
urbrney. Wankel steptified < hgrge engines, o dmy of the
othes engones of the futurte--forget it There just i not
tough tene 10 ke any of theve more ezot engines and
convert THem 1tom thew present RDOTAtOrY Mage 10 & Misy.
peoductron reslity by 1978 o7 1976 —even it any at them had
the Capabilities of meeting the standirds. which they g not.

* Emissions 1975: Not ready!

A 2nd spproach avadable 1o v in the case of hydrocarbom
and carbon mononide Is 10 burn the matersh in 3 post-
engine oven known ay an afterburner. This hay generally
1ehen the shape of & burner where the exhaust manifold s
currently lorsted. The problem with an stterbumes b that K i
burm eHwwrntly lor sll condmions, there will some conditions
undes which the temperstures ol the avallable materiah will
be Fuceeded

0 my chemirr of horron. there b 2 skid bos collection of
varous atetburners that have feiled trom ditferential
erpanvon, from extreme ousdatron. from melng, and just
abowt ot of the (thet posteble torme of tailure resuling from
hogh tempetatures.

tn wpute of what | have s00d, an atterburner hat 2 place inthe
priture. bu it (annot be etficient enough 10 gusrantee all of
the nec ey combunrtion required for the standards and
ey not lor the standards sn 1976 whech are conuderably
more 1grd than the oney n 1573

Catalysh: A whole other can of worms

The 3ed ol avadeble 1o un o the catalyt What iy s catabystl &
n a2 matendl, sccording to clavic defingion. whach changes
the tate o the tempersture 2t which 3 paricular (hemical
Frachon teses place wahout partcspating i the reaction. The
 the (e detindion of 8 catalyst. Ah, thet thr were the
Frudl case.

Catalyats Like lintle bovs and girh. come in many types and
seres For lodes s dacuanon, we will be mereued in 2 vhapes:
Catalvats deposned on ceramne peflets ord Catabnts
drpusted on o cerame steuciure closeh resembling 8
haneycomb

in 2dd 10n, we will be interested in whether the catalysts
themaudves comnt of precious metal wits. such o platinum
and palladwm. or wherhes they incdlude the more common
materals wo-Catied base metals, such a1 nechel, copper,
mangJnese, eiC.

Regerdiess of the type of ¢ stalinat, it must have large surdace
ares The 1210 of teal 10 appotent ares i of the order of
10,000 1 one Hf the large surface sres o destroyed, the
Caldiyt rapediv lowem ettectivenesw. For the case of high-
temperature Catdiyste such o those which are used in
Cennection nith the ethaust, & form of alumnum otide
knuwn 2y gammy slumina it used A the base. Camma
aluming i o remarkabie materiaf in that it can be spread out in
such atorm as to provsde large surface area. Unlortunately, it
ha a lievtation of sbout Y600 . Atter that, it foses surface
stes Recently wome success has been schieved in raising or
stabilizing the gammy slumina temperature 10 8 ;ome:/'hn
higher level, butin any event, 16007 ta 180" wiil begin (0 have
substantial etiect on it

ttis not genedily hnown thet tempetatures in the exhaust
reach high levels For example, between 70 and 90 miles-an-
hout at road toad, temperatures of 1600" easily can be
achieved, Thee would be increased, of coune, if an extrg
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hesvy weight b being carried of towed at thet speed.

# in addition to this you sdd such operatrom a1 a stuck choke
of 2 partustty plu:fed alr Cheaner o¢ 8 sparkpiug fsilure of any
of the number ol other things that can happen 10 #n
automobile under normal operstion, the temperstures
mmedistely increme because you increase the amount to be
burned. One % carbon monoride, for exsmpie, witl odd 2007
o the temperature that is reached from the exhaunt slone.
The method of failure, when it is the result of high
tempetstures dlone, b to lose Catalyul effectiveners. Most of
tha los, interestingly encugh, shows up af low temperatures
of operation first. We can fail 2 federal rest Cycle under low
lemperature Oper ating CONdIonY—e Ltuation Created by
hgh semperature etfects on surface ares.

And i the catalyst doessy't work!

Actually, there are conditions ol deep wimer operation when
the erthaust never resches the necesary lempernture to
activate the catatyst located under the weat or turther back.
Winter exhaust semperatunes at fow speed can pverage under
SOF. A new catalyit—a good new Cataiyit—unuaily s
- working 3t sbout 400-450"F . Since catalysts do detetiorate, the
tempecatuce B which Catalysts stan actung incresses 1o above
O0"F . 1t doesnt take much deterioration 10 reech the point
where it never st 10 run o where it runs bor only & shont
percentage of the time 5t low temperstures.
A 3rd type of deterioration occurs from the so-called
punonng etiects. These can come about as & result of direct
«hemucal reaction of the Catalyst agent with some materisl in
the evhaust gas, such 33 phowphorus oc sulfur. The more Likely
tr.-m of pononing n with 3 material such s the lead which s
uwd in the exhaust 10 incresse oclane raung. This matenal
intecaity Covers the pores of the catalyst costing and & a result
theore B HO aCivity. .
$enaily, Catalysns can deteriorate from rhermal or mechanical
3N =L The erhaust from the automobile vanes widely in
ten perature within short periods of time. Sometme when
you want 10 amuse yoursell while you are driving, check up
or the number of times that you go froo «die to «die Even
dur-ng normal deming. POt necessrily bumpesto-bumper
drong you will find to your surprise—or 1t was at least to
muee —that you have gone from idle to idle once every @
sec-wdy on the average. This meam that you hive gone
through 8 temperature range 3t the catatyst of at least 500°
and probably more. This comtant thermal change resuity in
thermal shock to the Catalyst.
The mechanical shock results from merely bouncing around
wn the case of pellets, of from stretses which occur at some
pount in the honeycomb. Ferhaps it will occur from a backfire
in any cvent, we see this sort of thing happening quite ofien
$0 we find that the catalysts are sensitive to temperature, that
they are semitive 10 thermal and mechanscal shock, and
tinally, that they are senittive to poisoning. All 3 of these can
occwr during normal driving conditions. Now you would
p esume that the federal centification test would take into
consideration what would happen under extremes of thermal
sress of thermal shock or from polsoning Not so.
Y The imponant portion of the federal test for establnhing
durability s 8 cycle which produces s comlorable sverage
temperature of 1100—and a maximum temperature of
1X00—even at the exhaust manifold. Of course, the
temperatures become lower as you go farther back from the
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engine. This test, an extremely difficult one for current
engines, iy designed 10 strens the types of emisnion control
systerns we have 3t the present time. Unfortunetely, & s not a
vest 10 truly stress catalysts.

The resl possibility, therelore, exists that the fuf!

ted can be passed wuccessully and that the catalyst will,
neverthelew, fail in the hands of customen in the field. To
serve the best interests of the pubiic, it b obvious theat the
enviconmental protection agency heeds to do some
homework to come up with 3 “cusiomer™ type tedl 10 stress
Catalyats for emission levels snd durabiliey,

Federsl tests Can be run on smooth roads of indeed evenon s
chasn mometer foc miteage accumulation. These wsts
Gon’l mate much sense when you are afking about » catalyst
that will have to survive on all types of roadh subject 0
sdvenie mechanical shocks. These tests thould aho include
the abidiy 10 wrhstand backfires, since this has been a not
infrequent form of Ladure in catalyut tests.

Actually, by carefully running a eatalyst, we and others have
achueved $0.000 miles of operations more or lew wichin the
lemety of the tederal specication. But when we expose these
same Caalyits even 1o what we at Chrysler call our genersl
endurance cycle, they don't aversge much over 10,000 miles.
Again | must emphasize that despite the way the leginlation s
witten, the federal government should address itself
memediately lo&ng)p&qamﬂn‘(ulmblnu’rm.ﬁ
pure fiction 1o handie casl
accumulation that wat

of system.

Where do we get the catalysta?

Astumang That the question of the testing was satisfactorily
resohed, what other problerm do we that should be
when care of before 19732 Yell, first of all, cegardiess of what
we prove i the Lboratory, we will have to have catalyws 10
be wned on 10 million cars. This is 3 whale of 8 lot of catalywa,
The pebbies for the pebbletype catalysts are generally
vailable because they are used extensively in petroleum
refinery snd other chemical applications. Unfortunstely,
pebble-type catahnts have severe limitstions on where they
can be mounted in the vehicle, primarily because they have
o remain relattvely hotizontal and because the cam 10 house
them are inherently Larger than those for the monolithe. As a
result there will be many vehicles that just simply cannot be
adapied 1o the use of pebble-type catalysts in time.

Let us ssume that 30 of the production comes under that
general heading. | believe the 4 a reasonably fair estimate
since | have been spending a good deal of time looking
underneath the variou automobiles. That means that we abso
have 10 produce 8 second type of catalysn with monalith
struciures of substructures for the rest of the vehicles.
Comideting that 8t the prevent time there s nothing more
than a pilot line for these materialy, someone hat to do an
awfu! ot of work in a hurry,

Various catalyst manufacturers have estimated that it will take
6 months {eflowing brick and montar 10 come out with g
production product. § months from thh day—plus the 18
maonths normally sllotable to brick and mortar—brings us to
Ox1ober 1974, roughly 3 months atter production is 1o start.
There are 2 number of people working on various plant
derigm, but to the best of our knowledge, no ground ha
been broken. -

with & 183t and mileage
primarily foc anather type
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Alter comiderable testing. maneuvering, and 2 wrge number
of investigatioms on various claimved catabyats. it does not
appesr that any of the catalysry that have any chance of
meeting 1573 standerds will be entirely devord of precious
metuh. The precious metal situation i an interesling one.
What 1t boilt down 10 b that the major portion—indeed
simont all of the precious metal capscity—is in the hands of
the Russiam and the South Alncam, neithet of which are the
favorite trading partners of many groups in this country.

Where do we get precious metalst

ff we were to ute ali of the metals avallable in the
world, N i a0 worthwhile to know that the sboveground
supply bt just enough to heep us going in catalysts for about 2
years. Any sddtronal supples have 1o be obtained by stanting
new mines, mostly in South Africa. The mines 8150 have an 18-
month lead-time requirement 50 supply sourcing will be &
rather interesting undertaking.
Let's assume that this, 100, can be sohed and comides
another interesting sspect of this shuation. | have indicated
above that on the average the catalyst will last 10,000 miles.
This means that we have 1o develop 3 Lirge afiermariet
opecation for replacing the catalyst gvery year o¢ Jewn ond,
Incidertally, for mainaining the operating conditions of the
vehicle in such 3 tashion that t will not unduly stress the
catabyst.
In view of the fact that the manuiacturer has to be responsible
for the catsiysny during their 50,000 miles of operation, this
could mean that he has 10 have control of both the vehicle
maintenance and the catalyst replacements. This coatrol
would powe tome challenging tega! problem
Even {ocgetting about the legalities of the problem, the sheer
magnitude of dereloping & marketing orginizrtion
zhovough)y mbned in the replicement of catalysts within 3
mod ite staggering parucularly sunce to the
of my no one has stanted to do anything
about it 0‘ course, the replacement catalysts will have to
come out of the tame precious metal supply and out of the
same plants for monoliths and pebbles mentioned previously.
1t would seem to me that there ought to be at least 2 few
available st the outset tor each atiermarhet outlet in case of
early failures. S0 we have another problem that should be
well on its way to solution before catalyits are turned loose on
the unwary public, and another problem on which there has
not been much progress.
As | mentioned earber, catalyst fife may average 10,000 o
15,000 miles. But how about the variation from averagel As
ou would sssume, it b broad. On individual 1633 we have
{nd failures as low »3 8 couple of thousand mikes and running
undet special conditions as high oy 50,000 miles of close 1o it.
tt is entirely possible that a failed catalyst would resutt in
higher emitsion teveh of both hydrocarbom and carbon
monoxide than we have on our current can. Therefore, i
seems necessary that some provisions be made for inspection

«. of the exhaust at regular intervals to be certain that there are

not 3 number of vehicles running around with worthless
caafyyts and, therefore, emitting 10 & higher degree.

You would think that one of the fiest things that would have
been done for 75 by the government would be 10 devel
method for evalusting catalysts in the field. This is not
e

The federal government has not yet developed a test for field
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durabshry, testing; fuels, aftermarket-——a mghtmare ahead

evaiustion even for the existing systers. The clowest spprosch
1 to this i an idbe test being run by the strte of New Jersey and
i which i 1omewhat mearungiul in connection with prosent
svems. This tett, howevit, would have abiolutely no
mesming as {ar & cataiysts are concerned. | 6o nat have &
ready antwer 10 the type of field test which might be used.
Nevertheless, in wew of the hnown variable Ufe of the
catatysy, # seems that this should be s requirement brfore the
country goes Cataiynts by the millions.
The 2nd part of the problem n that the federal government
clairmn it has no legal responsibility oc even authority to
conduct freld testing. That function belongs 10 the states.
However, nane of the siater. with one or 2 exception, hive
uken the necenary sad expersive step of setting up
sdequite Hreld sations 10 evaluate Catalysts once 3 year.
Legnslation widl be needed 16 require 3 catalyst 1o be changed
penoducally, f the impecton station concepts have not been
worked out. There n no legitlation In the works 10 do the
Thve cost of 8 suitable field test lane for s
evaluatron b about $50,000. K hai been that orve test
$ahon per every 48,000 Cars woukd be required assurwng that
3 }minute test can be developed. This adds up 10 2,000 sewt
satsons and $100,000,000.

What's in a 3-minute dest!

Of course, we haven't developed & meaningful -minute lest
2 yet. All of these stations, of coune, would have 10 be
equipped with imstrumentation. This volume of
imirumentation may Couse iatrumem makens’ mouthe 0
water, but the simple fact s that at present we do not have the
CcapacTty to make enough of these imtruments for much more
than laboratony purposes and the likeiihood of having them
in time for 1975 in 30 states s ensentislly zero.

A 4th questhon winch: arnes is that of fuel . We have
hesrd 1 grent deal of talk aboun the e of -free fuel and
even some sLtements 10 the effect that it could be generally
avaiable any time that t wis needed.

Well, suppose the time were 1975, According 10 8 number of
studies, the problem of making $1-octare fuel available for
10% o« more of the cars by 1975 would require 8 substanial
increwse in production refinery capacity. As a matter of fact,
ascrording to one widely quoted study, this would require
$366,000,000 worth of 1dditional refinery hardware.

In spite of this and in 1pite of the fact that at the present time
little lead-free 1-octane fuel Is available, each of the last )
years has shown & decrease rather than an increase in the
amoutt of money tpent for eefining capacity. You do not
mabke lead-iree fuel with worth. You have 1o make it with
vatious Yorma of refinery equipment, and & generally a

that this type of oquipment aho requires 13 months’

time.

This does not correlste with the 1975 date. But it bn"t just the
production of $1-octane lead-free fuel that has to b stepped
up. W also his to be made available to the customer. This
mesns that an entire tramportation systern desegregated
from the leaded fuel must be developed. This means that
something of tre ordar of 175,000 station pumps and tanks
have to be added for those stations that only have two-fuel
capacity.

Considering the job to be done, It s going to be rather
ditficult 10 tind the lead-free fuel unless something dramatic
i done about increming the ability to make and install
pumps. 1o bulld tank can which can be used for lead-free
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Emissions 1975: Why hurry?

ﬁmmwmwmwwu&sw“
on be wnied for lesd-free tuel
Finally, there will slways be the tempustion on the part of s -
station attendant who doesn't have leed-free fuel to use his
leadted tuel supply, particularly ¥ he can sell his premium gas
laalnmcnm&oﬂhnbnn;owuliyamdd\u
something has to be done about the pump and tank Interface.
mwdhm.mmmmmwm.
dastinctive opening to the tank hat been dhcursed for
some time. )
An attempt wit made to get the automobile and petrolewn
Muunut ether (o discuss this and to agree on s common
narely, this ren sfoul of some of our antitrust
honmdqnmnocun‘hubemémc.
Conidering that the vehicles for 1974 are already well along
toward production desdlinet, this apparently simple nozzie
derign must be made shortly, particularly i sukable
natzies are 10 be manufactured, distriduted and instalied v
the service Ratiom acrou the country.

The lrw ks ready—¥ nothing che

As we turn in almost any direction, we find thet about the
only thing that is ready for 8 1973 Introduction of catalysts s
the law that 32yt it must be done. Neither the not
the various industries involved have done necesacy
jobs whach murst precede 8 general imstallation of s brand new
uniested piece of equipment which s known w0 have major

A natural question i thmhtwbymkhm
x\brfymhloobmmm
catssrophe can result from such lmroduaion
.

uaob&m&\.mdaiifm:m

sdvisory
. comemitiee. poents out, NG one really knows what the levels

should be at the present ime. S0, the urgency & certainly not
feom the powu of view of any health crnis. it certainfy does
Not seem 10 be an urgent srustion except pechaps from a
pointical poiek of view. Since | am not a politician except by
receruty, Icmndm\ommxhen\ponlmd
that pactxuelar consaderation.
Jhwmucndnqdmwimbeambnvﬁ,h -
spete of some of the widely publicized clairmy 1o the contrary,
we have nothing that even comes dose to what we have for
1975, The problemrs sre 3ll the same except muhiplied.

H there were nothing more involved in continuing on our
present course other than embarrassment for some federal
officals and some embartaunment tor some automobile
company engineen of erecutives, then we might 1y, “AR
aght, let's go ahead; what the hell, we can slways have some
arguing back and forth and maybe something will be
sccomplished as 8 resul.” But this is not o,

1t has been estimated by Runell Train, chairman of the
presdent’s council on environmental quality, that the cost of
devices starting sn 1977 will be something of the order of 3
brlhon dollans 2 yesr. This includes fuel penshies which could
range anywhere trom 10 to 30%. This expenditure iy
something that should not be considered unlew there Is 2
good degree of cerusinty that the problem h one of
immediate crns (actually this in not the cave because of the
meatuces already taken), and we know exactly what we are
going to get for the additional moves to be taken.
Neither of these 2 conditions is met at the present time.

For these reasont, 1 1ay that we are not ready for 1973, There s
no real porubdity of being completely ready for 193, You
and | as citizems, who are going to have 10 pay the bill and
who are going 1o have 10 lhve with the effects of any tallures
which might occur 25 a result of either overkiil oc

| g

ovecantrousnest, should stant asking some questions. One i,
*is 1973 necestary In 1973 of 8t any other timel”
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