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Charles M. Heinen, Chrysler’s executive engineer-materials
engincering, tefls In detall why the auto Industry snT ready™ ™ ™
and can’t be. This is the text of his talk to an ESD sales
engineering luncheon October 13.

Emissions 1975: Not ready!

§ will not heep you 1n uapeme, gentiemen. The amwer to the
Question © Are we ready tor the 1975 emason wanduh!™ i
eevounding NO,

t am sute this does ROl COMe & 4 reat surprne 1o you Tuday
¢ hought we mght want 10 review what hay been done ond
what temnasns to be done.

1 belvere the publc and partscularty public offuitals and the
envronmentaing are yet 10 Iind out the megnnude ot the
tath 1Ayt remuing it imvolves Not onhy the avtomotive
reduntey, bt ako the petroleum mdudry, the malen of
gaolne pumps, the vanous sgences at 3l leveh of

& vernmert and oW vINOUs serviKe induitnies, hetore the
1+°5 standardy are & practical reabty

¥ cave termember my emphaie 00 the words g j7artcel

2 vty Thew may become 3 lepnlative teabty betote we are
rvady G thn would be & neediens exonome tragedy

« ~ason standardh Call 1o ¢ 374 reduciron i Byt arbom

al. o of ofl. what are the 1973 emnsion wandards ! The 1975

1 m othe valuey of an uncontrolled cac. They Catl ot better
= n 9% . reduction of Carbon monotsde and 100 RO (hange,
u retingly enough, s ovsdes of ntrogen whuh are now
« slrobed 1o 30¢. There are the ) components ol the

o omohde ethaudt that are regulated

A drparity between Lab snd highway

A sneng thew numbers in the LbOr sty with new ~n avion
e Feves hay been an almost 1e utine but 4T ey 2 shott -
t-. 4 - cmplahment 0 the sutomotve industyy
ot stehy, the 1978 emnuwon sanderds coll tn meeting
ﬂ P4 el Ly Duning 3 peteod Of 50,000 muie, and there o
™ -ub The penaities of Not meeting #1¢ w substantia’ that
= sutomobile ndust'y would be i (0" 1ant gopardsy
w tte entue e of the car. It woulkd be possbie toe
pe 10 request o recall and lia-up campegn on ai: Cor at
of « e duning the 50.000 mides Nerdies 10 vy ownen of
T Lan o would be lest than enthusastx 10 have thes
an.wang hobity dnrupted 10 vuch & degree
* s ddtu the interest of the 1979 sands 0y -+ 1he 1ot 1hat
ah e the tederal government does 0ot cali ten tedudc ioms 1h
ov-dvs of adrogen, the Californa standards do They ask o
reduction from the pecsent 50°, contral to 754 s tontral One
ot e bey problerm i that when you contiol ordes o
Wrogen you 60 50 by burming less ethiceently. Wher vou
«onteol Carbon monouide and hydrocarbom. vuu du v by
Surreng move efhoently. Thin s the techne at didemma that i
. g

wurbrney. Wankeh stretified chuargr engine, o1 any of the
hee engones of the futute-—orget 1 Thete just n not
~tough tine 1o take any of thewe mote eaotx engines and
cevnvert Them 1Hom thed present RDOMAtOTY sage 10 & Masy.
roducteon reslity by 1973 00 1976 —esen it any ot them hed
the Capabilities of meeting the standicds. which they do not.

@ Wiat ae The 100k availsble 10 Wl H yoo ate thinking

A 2nd spproach avadlable to s in the cave of hydrocarbom
and carbon monouide s 10 burn the matersh in 3 post-
engine oven known sy an afterburner. This hay generally
tahen the shape of & burner where the erhaust menifold
currently lorsted. The problem with an strerbumes s that K i
burm eHucrntly for all condtions, there will some conditions
under which the temperatures of the avaslable materiabs will
be eucreded

10 My chemier of horron. there it 2 skid bos collection of
varous shetburnen that have failed trom ditferential
erpanon, from extreme onsdeteon, rom melung, and just
abowe ot of the (ther posble torm of frilure revuRing from
hogh temperatures.

1n nte of what | Rave s0ud, an stterburner hat a place in the
prtute. bur it cannot be efficient enough 10 gusrentee all of
the nr rwry combuntion required for the standards and
sendmis not lor the standards sn 1506 whech are conmderably
more 1grd then the ones »n 1573

Catalysi: A whole other can of worms

The 3d vl avadsble to us 6 the catalyt What iy s catabyst! &
n 2 matend], sccording 1o clamic defintion. whach changes
the tafe of the tempersture 2t which 3 paricular chemical
e achon tah e place without partc ipatng m the reacson. The
& the lesue detindon of 2 catabyst. Ah, that the were the
Frudl case.

Catatyars Like litle bovs and girh. come in many types and
seres For 1odes s dacunnon, we wiil be mmerested in 2 vhapes:
Catabvats deporned 0n ceramc pellets ord cataints
drpusned on o cerame struciure cloweh resembling 8
haonevcomb

in additron, we will be interested in whether the catalysts
themaudves conent of precrous metal Wity such o platinum
and patladwm. or whethes they include the more common
materals wo-Catied base Mmetals, such o neckel, copper,
mangenese, eC.

Regerdiess of the type of ¢ stalvat, it must have large surdace
ates The tatoo of res! 10 apparent area i of the order of
0,000 t; one i th Lirge surtace ares n destroyed. the
Catdlyst rapedlv o ettectiveness. For the case of high-
temperature catalvats such as thote which are used in
Cenaection with the eshaust, a form of alumaum oride
knuwn 2y gammy slumina it used A the base. Camma
aluming i o cemarkable materaf in thet it can be spread out in
such atorm as to provide large surface area. Unlortunately, it
han a limitation of sbout 100 1. Ahier that, it loses surface
dted Recently ome success hat been schieved in ralsing or
stabilizing the gammy aluming temperature 10 & ;omeﬁ..
higher level, but in any event. 1600” 1o 160" wiil begin 10 have
subrtantial etlect on it

His not genesally known that tempetatures in the exhaust
reoch high levels For example, between 70 and 90 miles-an-
hout ot road toad, temperatures of 1600° easity can be

achieved, These would be increased, of coune, if an extrg
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hevy weight s being carried of towed at thet speed.

M in addition 10 this you sdd such operations » a stuch choke
of 2 partiatty p'v:f(d alr Cheanver o¢ 8 sparkpiug feilure of any
of the number of other things thet can happen 10 an
atomobile under normmal operstion, the temperstures
mmediately incresme because you increase the amount to be
burned. One % carbon monotide, for exampie, will odd 200
o the temperasture that b reached from the exhaust alone.
The method of failure, when i s the result of high
tempetstures dlone, i to lose catalysr effectiveness. Most of
tha loss, inerestingly enough, thows up at low temperatures
of operation first. We can fail a federal rest cycle under low
temperature Operaing Condniony—s Lituation created by
hgh temperature etfects on surface ares.

And i the catalyst doessy't work!

Actually, there are Conditions of deep wimer opetstion when
the eshaust never reaches the necesary tlempenature to
activate the catatyst located under the seat or turther back.
Winter exhaust semperatunes at low speed can sverage under
SOF. A new catahyst=—a good new catdiyst—unually st
- working 3t sbout 400-450" . Since Catalyits do deteriorate, the
tempecature M which Catalysts stan acung incresses 10 above
SO0, 1t doesnt take much deterioration 10 reech the point
where it never starts 10 run o where it runs for only a shon
percentage of the time at low temperstures.

A 3rd type of deterioration occurs from the so<Called
punomng etects. These can come about as 2 result of direct
«hemeca! reaction of the Catalyst agent with some material in
the exhaust g, such & photphorus or sulfur. The more bikely
tr.-m of pononing n with 3 materisl such a1 the tead which
wwed .0 the exhaust 10 incresse Oclane ranng. Thin materal
inecalty coven the pores of the Catalyst costing and as a result
thore m O aCTrvity. .

$enaily. catalysns can deteriorate from thermal or mechanical
Wk -4 The erhaust from the automobile varnes wide!y in
ten perature withm shon periods of time. Someume when
you want 10 amuse yoursell while you are driving, check up
o the number of times that you go from die ta «die Even
du-ng normal derving. not necemarnily bumperto-bumper
droing. you will find 1o your surprise—or 1t was at least to
muee —that you have gone from idle 1o idfle once every @
sece-ady on the average. This meam that you hive gone
through 3 temperature tange 3t the catl of 3t leant 500°
and probably more. This comtant thermal change resulty in
thetmal shock to the catalyst.

The mechanical shock resylty from merely bouncing around
wn the case of pellets, o from stresees which occut at some
pount in the honeycomb. Ferhaps Ht wiit occur from a backfire
in any cvent, we see this sort of thing happening qute often
S0 we find that the catalysty are sensitive to temperature, that
they are semitive to thermal and mechanscal shock, and
tinally, that they are sensttive (o poioning. All 3 of these can
occur during normal driving conditiom. Now you would

p etume that the federal centification test would take into
consideratron what would happen under extremes of thermal

%Mlﬂl ot thetmal shock or from potsoning Not so.

B The important portion of the federal test for establrhing
durability i 3 cycle which produces s comforable sverage
temperature of 1100—and 3 maximum temperature of
1)00—even at the exhaust manifold. Of course, the
temperatures become lower a4 you go farther bach from the
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engine. This test, an extremely difficult one for current
engines, s designed 10 strans the types of emisnion comtrol
synerns we have at the present time. Unfortunetely, & ks not a
test 10 truly stress catatysts.

The resl posibility, therelore, exhts that the fuf!

teut can be passed successfully and that the catalyst will,
neverthelew, fail in the hands of cusiomen in the field. To
serve the best intecests of the public, it b obvious that the
enviconmental protecton agency heeds to do some
homework 0 come up with & "cusiomer™ type tel 10 strem
Cotalysts for emission levels and durabibiey.

Federal tests Can be run on smoath roads or indeed evenona
chann mometer for mileage sccumulation. These wsts
60n1 mate much sense when you sre fking about 3 catalyst
that will have to survive on all types of roadh subject 0
sdverie mechanical shocks. These tests thould aho include
the abiddy 10 wahstand backfires, since this has been a not
infrequent form of Lidure i catalyu tests,

Actually, by carefully running a eatalyst, we and other have
achieved $0.000 miles of operations more or lews wichin the
bimety of the tederal specication. But when we expose these
same catalyits even to what we at Chrsler call our general
endurance cycle, they don't aversge much over 10.000 miles.
Again | must emphasize that despite the way the legialation iy
winten, the federal government should address el
immediately Ioéc\fg)p&n' » meaningtful tex for catatysts. ity
pure iction 10 handle caulysts with 3 1e3t and mileage
accumulation that wnWC:‘d primarily foc anather type
of systeem.

Where do we get the catalysts?

Astumang That the question of the testing was tatisfaciorily
resohed, what other problerm do we that should be
hen care of before 19732 Welt, first of all, regasdlens of what
we prove 0 the Libotstory, we will have to have catalyws to
be wsed on 10 million cars. This is 8 whale of § lot of catalyms.
The pebbles for the pebbletype catalysts are generally
svailzble because they are used extensively in petroleum
refinery and ather chemical applications. Unfortunately,
pebble-type catalynits have severe imitstions on where they
<an be mounted in the vehicle, primarily because they have
10 remain relatively horizontal and because the can 10 house
them are inherently Lirger than those for the monolithe. As a
result there will be many vehicles that just simply cannot be
adapied 1o the ure of pebble-type cataints in time.

Let us ssume that 304 of the production comes under that
genennl heading. | believe the 6 2 reasonably fair estimarg
since | have been spending 3 good deal of time looking
underneath the variou automobites. That means that we abo
have to produce a recond type of catalysts with monalith
structures of substructures for the rest of the vehicles.
Comideting that at the present time there it nothing more
than a pilot line for these materials, someone hat to do an
awful ot of work in & hurry,

Various catalyst manufacturers have estimated that it will take
& months feflowing brick and mortar 10 come out with
production product. 6§ months from thh day—plus the 18
months normally sllotable to brick and mortar—brings us %0
October 1974, roughly 3 months after production is to Mart.
There are 2 number of people working on various plart
derigm, but to the best of our knowledge, no ground has
been broken. ~

, i
_Emlssions 1975: Problems with catalyst supply,.
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durabshty, testing; fuels, aftermarket-a mghtmare ahead

Ahter comiderable testing. maneuvering, 3nd 2 wrge number
of investigatiom on various claimed Zatahnts, it does not
appesr that any of the catalyssy that have any chance of
meeting 1973 standsards wili be enticely devord of precious
meuh. The precious metal situstion is an interesting one.
What 1t boilt down to is that the major portion—indeod
slmont all of the precious metal capscity=—is in the hands of
the Russiant and the South Alncans, neithet of which are the
favorite trading partners of many groups in this country.

Whete do we get precious metals?

if we were to ute ali of the metals available in the
wordd, X b also worthwhile to know that the sboveground
supply b just enovgh to keep us going in Catalysts tor about 2
years. Any s8dmtronal wpples have to be obtained by stanting
new mines, mostly kn South Africa. The mines k0 have an 18-
month lead-time requirement 30 supply sourcing will be &
rather interesting undertaking.
Let's assume that this, 100, can be sohved and consider
another imteresting sspect of this shuation. 1 have ndicated
above that on the average the catalyst will last 10,000 miles.
This means that we have 10 develop a large afiermariet
opecation for repbdn( the catayst 2very year o Jen ond,
inciderally, for maintaining the opecating condniom of the
vehicle in such 3 tashion that rt will not unduly stress the
catabst
In view of the fact that the manufacturer has to be responsibie
for the catstysrs during their 50,000 miles of operation, this
could mean that he has 1o have control of both the vehicle
maintenance and the catalyst replacements. Tha coatrol
would powe tome challenging lega! problems
Even focgetting about the legakties of the problem, the sheer
magnitude of developing a marketing o‘:’:niunon
v’»ovough}y mbned in the replicement of catalysts within 3
ﬁ::od : ite staggering, pariicularly since to the
of my no one has staned to do snything
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.
h would seem to me that there ought to be at least s few
available st the outiet tor each stiermarket outlet in case of
early failures. S0 we have another probiem that should be
well on its way to solution before catalysts are turned loose on
the unwary public, and anather problem on which there has
not been much peogress.
As ! mentioned esrber, catalyst life may average 10,000 o
15,000 miles. But how about the variation from averagel As
ou would assume, it b broad. On individual tests we have
Lad failures as low 23 8 couple of thousand miles and running
under special conditions as high &y 50,000 miles or close 10 k.
tt is entirely possible that s failed catalyst would result in
higher emitsion leveh of both hydrocarbom and carbon
monoxide than we have on our cutrent can. Therefore,
seemi necessary that some provisions be made for inspection

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

not & number of vehicles running sround with worthless
catalnts and, therefore, emitting (0 & higher degree.

You would think that one of the fiest things that would have
been done for 73 by the government would be 10 deve
method for evaluating catalysts in the field. This is not
e,

The federal government has not yet developed a test for field

evdiustion even for the existing systers. The clowst spprosch
to this is an idbe test being cun by the sute of Kew Jersey and
which h tomewhat mearingiul in connection with prosent
rems. This rert, . would have atwolutely no
meamng as far &3 cataiyin are concerned. | do not have &
ready aniwer 10 the type of field test which might be used.
Nevertheless. in vew of the known variable Ufe of the
catatysy, X seems that this should be s requirement before the
country goet Catalysts by the millions.

The 2nd part of the peoblem n that the fedenal government
clairm it has no legal responsibility o even authority to
conduct faeld testing. That function belongs 1o the states.
However, none of the sates. with one or 2 exceptions, have
uken the necersary 3nd experaive step of setting up
sdequate freid satiom 10 evaluste Catalysts once & year.
Legnlation will be needed 10 requite 2 catalyst 10 be changed
penodncally, d the impecton station concepts have not been
worked out. There i no leginlation in the works 10 do ths
The cost of 8 suitable field test lane for s

evaluaton b about $50,000. R haa been that one test
Hahon per every 42,000 cars woukd be required assurwng that
3 }minute test can be developed. This adds up 10 2.000 e
statsons and $100,000,000.

What's in a 3-minute dest!

Ot coune, we haven't developed & meaningful 3-minute et
as yet. All of these sationt, of coune, would have 10 be
equipped with instrumentation. This volume of
MUrUMeEntation may Cause inslrument malen’ Mmouthe %0
water, but the smple fact is that at present we do not have the
capcTty 1o make enough of these imtruments for much more
than laboratory purposes and the likeiihood of having them
in time for 1973 in 50 sates s ewsentially zera.

A 4th question winch arnes is that of foel . We have
besrd 1 great deal of talk about the wve of -free fuel and
even some sLtements 10 the effect that it could be generally
avasable any time that k was needed.

Well, suppose the time were 1973, According 10 & number of
studses, the problem of making 91-octare fuel available tor
10% o¢ more of the can by 1975 would require & substantial
incresse in production reflinery capacity. As a marnter of fact,
acrording to one widely guoted study, this would require
$366.000,000 worth of 13ditional refinery hardware.

in spite of this and in spite of the fact that st the present time
linle lead-free 91-octane fuel is available, each of the it 3
years has shown a3 decrease rather than an increase in the
amoutt of money 1pent for refining capacity. You do not
make lead-lree fuel with words. You have 1o make it with
vatiow torms of refinery equipment, and k generally l"'v:d
that ths type of oquipment aho requires 18 months

time.

Thi does not correlate with the 1975 date. But i bin't just the
production of $1-octane lead-free fuel that has to be tepped
up. t alvo 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 tne ordar of 175,000 station pumps and tanks
have 1o be added for those stations that only have two-fuel
capacity

Considering the job to be done, It s going to be rather
difficul 10 1ind the lead-free fuel unless something dramatic
s done about increasing the ability to make and install
pumps. to bulld tank can which can be used for lead-free
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Outside Viewpoint
Olves You
An inside Track

Somerimes 8 fresh point of view,
warestrained by internal traditions,

Write or ‘phone for our
henchure. which dhown the
many way» M E can make
you improve producta save
costs and riise camming
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Emissions 1975: Why hurry?

ﬁmmwmwmwwu&sw
an be used for lesd-free tuel
Finally, thers will shways be the tempustion onthe portofa -
station attendant who doesn't have leed-free fuel to use his
leaded tuel supply, particulacty ¥ he can seil his premium ges
foc 3 few cents extra. SO it has been generally agreed that
something has to be done about the pump and tank Intedace.
mmamm.mmmxcwunwm.
distinctive opening to the tank hat been discunsed for
some time. )
An sttempt wis made to get the automobile and petrolewen
M\mnﬂl ether to discuss this and to agres on s common
:,onumw%y this ran sfoul of some of cur sntitrust
honmdqnmnowrv‘hub«nm
antMNMhtVlmuMw&tm
toward production deadkinet, thiy simple nozzie
derign must be made shortly, particularly if sukable
nozzies are 30 be manufactured, distridbuted and lnstalied i
the service satiom acrou the country,

The law is ready—i nothing che

As we turn in almost any dicection, we find that about the
only thing that is ready for 8 1973 introduction of catalyms i
the law that 33yt K must be done. Nelther the noe
the various industries involved have done neceay
jobs whach must precede 8 general installation of 8 brand new
untested piece of equipment which is known 0 have major

A natural question i W.mmmmuum
pmxwrfymhloohmmm'
austrophe can result from such Imroduaiont

L
u!ob&m&\.d\amndomomhlnd'm‘cd

sdvisory
. commitiee. posnts out, no one really knows what the levels

shouid be at the present ime. 50, the urgency k certainly not
from the powat of view of any health crnis. It certainly does
NOt seem 10 be an urgent stustion except pechaps from a
polntical point of view. &mlmmammnemw
recesmty, Icmndm\omon:hen\ponmcc
that pactcular considerstion.

1 have restricied my Sucusnon 10 1975 becaunse for 1976, im .
spae of some of the widely publicized claimys 1o the contrary,
we have nothing that even comes dose 1o what we have for
1975, The problems sre 3il the same except muhiplied.

H there were nothing more involved in continuing on our
present coutse other than embarrassment for some federal
officals and some embartaisment 1or some automobile
company engineen of erecutives, then we might way, “AR
oght, bet's go ahead; what the hell, we can slways have some
arguing back and forth and maybe something will be
sccomplished as 8 result.” But this is not olt.

1t has been estimated by Runsefl Train, chairman of the
presdent’s council on environmental quality, that the cost of
devices starting in 1977 will be something of the order of 9
bellon doilars 3 year. This includes fuel penshties which could
cange anywhere from 10 to 3%, Tlds expenditure iy
something that should not be considered unles there s 2
good degree of certainty that the problem b one of
immediate crna (sctually this is not the case because of the
meatuces dlready tahen), and we know exactly what we are
going to get for the sdditional moves to be taken.

Neither of these 2 conditions i met at the present time.

For these reasom, | say that we are not ready for 1975, There s
no real poiubdity of being completely ready for 1975. You
and | as citizem, who are going to have 10 pay the bill and
who are going 10 have 10 five with the effects of any fallures
which might occur 83 a result of either overkill oc
overantiousness, should start asking some questions. One ks,
“is 1973 necestary In 1973 o 3t any other timel”
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