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Abstracts:

. In part I of this paper, the genesis and origin of organic pollut-ants
from the geochmical and petrochemical points of view are already discussed.
In part II, ways to interrupt or modify pollutant formation during processing
by quenching, addition of addirtives, reaction blocking pretreatment, post-
treatment or designed-modification are introduced. |

1. Intreduction:

- In order to be consistent with the definition of pollutants, in the previously
discussed Equation 1 through 4, the pollutant species may be exgressed by ji,
where j =1,2,3,4. In this manner a copollutant can be 3, or 4,. For example,
when phenolics react with ammonia, heteroyclic systems containing nitrogen
may form. The Bremner-Flaig sequences (1) are illustrated in Table 1. This
type of reaction indicates a possible pathway of nitrogeheous heterocyclic

formation in oil shale production.
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" Coames (2) and Epler et al. (3) showed that for oil shale materials,
carcinogenicity decreased with decreasing nitrogen content. Rao et al. (4)
showed that for shale oil fractions, the neutral and basic fractions were resp-
onsible for the mutagenicity. The basic and neutral. fractions of retort water
were shown to be refractoric foward biodegradation, especially the nitrogeneous
compounds (5). For this reason, angr formation mechanism which léd to nitro-
gen - heterocyclics” should be blocked as much as possible. One practical
approach is to set up an ammonia trap so that.the ammonic reaction cannot
proceed. There are many methods to eliminate or reduce ammonia concentra-
tion, e.g., stripping, ion exchange, neutralization, and application of vacuum,

ete.

2. Application of Additives:

An important (traditional) additive for shale oil is a pour point depressor
that renders it transportable (6). A serious problem with synt’hetic‘ fuels is
the inferiority of the storage stability and the thermal (high temporature)
stability. In both cases the oil will deposit enough gum to cause trouble. To
meet this need, antioxidants such as phenylene diamine or a hindered phenol
(e.g., 2,6-di-t~butyl-4methyl phenol) are added to shale oils and coal liquids
(6). oo

Brinkman et al. (7) stated that the more severe the level of hydrotreating,
the more stable the fuel. They found that the polyalkyl pyrroles are strongly
del‘eterioﬁs, and the parent Beferoéyclics are r‘elatvivély harmless. A pléﬁéible

mechanism is the polYéohden"sat'ion through the two a-positions, e.g.,
92 Lo Tl
N Y TR
®

— 0 0 — 0 |
N e -
CH N 5,,6“\3__1/ CH CH;[N C CHz“"\g C'LE\

— 165 —



At any rate, the direct scientific input is useful for the process design
modification in such a way that will benefit the control strategy. For exan‘apyle,‘
we know that the basic solid surface of CaO and/or CaO/Al:O; or MgO-Fe;Oq-
K.:O system is very efficient for converting a number of alkyl benzenes into

styrene and causes extensive polymerization.

base cat.

polystyrene and/or
500°C R

‘copolymer

The oil shale matrix and spent shale components contain the same basic
catalyts. It is possible that extensive catalytic conversion of alkyl benzenéé
and the copolymerization with the alkenes isolated occur. Experimental obséir?f
vation of a larger oil yield, using the carbonatefree oil shale, and thekfa‘ct’
that the delayed coking process yields a large proportion of carbon, tends to.

support this fact.

Indeed, a fluidized-bed concept for the retorting (23) would solve this
problem of excessive carbon formed. In addition the ring cyclization of alkyl
pyrrole may be avoidable due to the short contact or residence. time. The
recent shell pellet heat exchange retorting (SPHER) (24) may have some of

these advantages.

5. Conculsion:
In the above analysis, the ways tointerrupt or modify pollutant formation



during processing are already pointed out breifly. However, much basic inform-

ation is needed in order to reassess the design criterion of a new breed of

system which combine the engineering process and production and the tech-

nology of environmental control. For example, in measuring the thermal (high

temperature) stability of synthetic fuels, the method such as the spin concen-
tration (Ng) vs. temperature profile by ESR should be developed (26). Finally,
but not the last, I want to thank Dr. Teh-Fu Yen of University of Southern
California for his many kindly suggestions on the above work.
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