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Figure  6 .  Comple ted  Ins ta l la t ion  o f  Dua l  Fue l  In iec t ion  Sys tem on Datsun 200SX Eng ine .
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Appendix I

Mro CarJ- MacCarley
Denver Research lnstitute
2450 South GayJ-ord
Denver ,  CO 80208

Dear Mr. MacCarley;

Analysis of the al.cohoJ- and foam samples submitted
by you has l-ed to the results which f o11or^¡.
Descript ion of samples: Methanol and ethanol used for fuel
and a foam fue]- tank insert.

Obiect: Determine impurit ies- in fue1s and determine
components of foam extractable in al-cohol.

Results: 1) The submítted methanol was of high puríty.
. About O.!% of an a1þrl phthal-ate ester, very sin:i lar

to dioctyl or didecyl phthalate, was found. This
type of phthalate ester is used as a plasticizer
r¿ith vinyl polymers.

2) The submitted ethanoL j-s denatured with
methanol. Other voLatiJ-e components found include
about 2% of an a1þrl- ketone and about I% eLhyL
acetate. AJ.so present was about l% of a non-
volati l-e aromatíc esterr rtot further identif ied.

3) The foam is poLyurethane. About 3% by weight
of the foarn could be extracted by boil-ing ethanoJ-
in a 36 hour period. The non-voJ.atile components
of this extract eontained carbon, hydrogenr oxygent
si l icon, phosphorus¡ sulfur and probably chlorine.
The latter four el-ements are present in about
equal amor:nts. The si l icon is probably present as
a methyl- sil-icone oi1. The major organic component
is an aromatíc ester. Most, i f  not aJ-lr of these
components could be removed from the foam prior
to use with a r igorous al.cohol extraction.

Detai ls: the two aLcohols r¡¡ere exarnlned in a similar manner.
ffiarea spectrum of the submitÈed sample was scanned
as was the spectrum of pure methanol or ethanol. The spectrum
of the pure alcohol was subtracted from the spectrum of the
fuel a1óoho1. The difference spectrum was interpreted to give
the above results¡ no ímpurit ies were detected in the
methanol by this method.

In order to detect the non-volati te impurit ies
in the alcohols approximately 200 mL of each ïIaS evaporated.
The residue was díssolved in carbon tetrachloride, deposited
on a KBr plate and the infrared spectrum scanned. The

E11is - Kenda].].  Laboratories
2605 Table Mesa Court
Boulder ,  CO 80303
August 5", 1981
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ethanol sample y,èelded a substantial amount of a J-igrht brown
non-volatite substance and the methanol yielded a small-
amor:nt of a non-volatite ye11ow liquid.

A port ion of the foam was extracted for 36 hours
with boiJ-ing ethanol in a Sohxl-et extractor. The solvent
was evaporated and the light brown residue was anal.yzed by
infrared spectroscopy and energry dispersive X-ray fluor-
escence wittr resuJ.ts as reported above.

The composition of the foam was determined by
ínterpreting the spect,rum of the pyrolysis products.

If  there are any further questJ-ons, please contact
u.s¡ A bi]-]- for our services i,ril-t be submitted shortlv.

VerT truly yours,

Dougïas KendalJ.

/ '  i .  - 1 - . ^ , ;
t¡:¿û(c¿, / et(¿,n

Andrew E1lis t/'

5 l
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Append ix  I I I

l4odal  Emissions Plots f rom 3-Phase Ful l  Test Procedures on Gasol ine and

l'lethanol

Nomencl  ature:

ENG Concentrat ion:  Exhaust

TLP Concentrat ion:  Exhaust

HC = Hydrocarbons

C0 = Carbon Monoxide

NOX = 0xides of  l l i t rogen

: .J,

Al I  emission concentrat ions reported in

sampled pr ior  to cataìyt ic

samp' led at  taî ì  p ipe,  af ten

conventor,

cata'lyt ' ic convertor

p a r t s  p e r  m i l l i o n  ( p p m ) ,

3 0
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Appendix IV

BTU adiusted equivalent fuel

Gaso l  ine :  (43  '  5  MJ/kg)  (  .74

Ethano l  :  (26 .8  t4J /ks) ( .79

I l e t h a n o l :  ( . | 9 " 7  M J / k g ) ( , 7 9

Rat io ,  E thano l  to  gaso ' l ine

Rat io ,  Hethano l  to  gaso l ine

consumpt ìon  ca l  cu la t ìons .

MJ = Megajoule

IMJ =  l06Jou les  =  948 BTU

L  =  L i t e r

I  L i t e r  =  0 . 2 6  G a l .

kg/L )

kg/L )

kg/L )
2 1  , 1 7
ffi
1  5 , 5 6
32,19

=  32 .19  MJ /L

=  2 1  , 1 7  M J / L

=  1 5 , 5 6  M J / L

=  , 6 5 8

=  .483
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I

Appendix V

Computer Printouts of Data from EPA

Economy Tests

Test

I

2
3
^

q

Gasolìne, Highway Fueì

Ethanoì ,  H ighway Fue l

Methanol ,  Highway Fuel

Gaso l Ìne ,  3 -Phase Fu l l

Methanol  ,  3-Phase Ful  I

Descr i  pt i  on

Standard Emissions and Fuel

Economy Test

Economy Test

tconomy Test

Test Procedure

Test Procedure
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