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for appraising deposits and means of recovering the minerals. Work can be

started. imm tely -after authonzatmnpn, gample W ayailable. It can then
be. expanded to‘.other‘deposits by procurement of samples held by the G;eolog;cal
Survey;and private ‘compani,es_and y pewcore drilling. SRR

B. Study the metallursy of the minerals, deyise prpéeséés f(vy‘)v'r'f"é':;tfaéting‘the S

v‘aluable ones in conjunction_with, the /pxjoduction of shale oil, and develop meth-

ods for converting the ‘ext;raggdg_]" ' ‘ ‘ E
: o a0,

posst : the va , orting 3 nve
; ga,ted., in order to cover all possible ‘facets. Minor effort will be eXpended here.
Determine amenability: of retorted oil-shale minerals to g‘hemical extraction.

febe e oda i ‘

All plausible technigues for extr cting alu ina 2 om torted shale
will be inV tigate tudies Wi pe based on opti retorting practice or
oil extraction take adv ag chemical & d.pb; gical proper ies impar

, tage : ysical B2 S~ Ul

during retorting. Testing will include oil shale poth hot from retorting and cold
after storage. Tftect of moisture from open storage will be. detexjmtingd. el
3. Petermine effects of changing oil-’shalea retorting :pra;(_z';ice on, ;extra%cting, i

pigues in. ‘which, simultaneously, ‘oil will be removed and minerals render
readily extractable by subsequent chemical qetion. o E Tl L o e
o 4 Evaluate 1aboratory data and. determine most feasible’ proces\ses.' Results
of investigations for rvesearch ‘phases 1, 2, and 3 will suggest the most promis-
ing processing routes. ‘Additional invesﬁgations will be yrequired to determine
opti ' rati cesses sed ) t‘methqd«s.qf ex-

- Optimum process for recovering

final alumina and soda produ‘cts will be based on. most e‘co'ndmic seq-_nen‘ce"'oﬁ
operations, not the pest means of extraction alone. Py nl :
5. Develop pilot—plant design data by large-scale 1aboratory study of the more
likely processes. Desigh and sizing of process equipmeut and ﬁcywsheets'wm re-
quire substantial investigation to establish material and energy balances, mate-
rials of copstruction, and probable effect of reeyclefs*‘creamsfin large-scale opera-
tions. Bffective operation under this element will give informatiénto parrow
choiees of possible proc'esses ‘and give data required for a wenengineered pilot
plant. o I b o b
6. Bvaluate 1arge-scale Japoratory data to choose optimum process for pilot-
1ant study. This research phase will ,c’ons,-ist”pr»imarily of estimatin‘g capital

and operating costs for the bettef processes to select the least expensive for de-

- yelopment in pilot plant Also incl}ld_ed will be ‘technical '~évaluat‘ion to expose

possible areas of operating difficulty 1D the pilot~ip1ant and to poiﬁt”dut areas.
where additional investlgations might provide techniques to lower costs.
7. Design and construct pilot plant. Design of pilot plant‘lwill be based on
process jnformation prOévided by researchphases pand6. . - S iy
8 Conduct pilot-plant investigation to develop optimum process for treating
appropriarte types of oil ‘ghale. Pilot plant study will develop the gingle. most
pmmismg ;processand provide & pase for possible commercial,demonstiration
efforts. In addition, suitability of process to varying types of oil shale from
: oth‘er_’horizons‘as disclosed by concurrent phases of oil shale program will ‘be
- gemonstratec. : : ‘ , : : L
9. Eina’lvevamationof pilot: plant data. This work ,elementwin complete the
proces‘sﬂe’velopment package by providing accurate estimates of capital and oper:

ating costs for a commerc’ial plant and by resolving;teehnical pmblemé uncovered

¢, In cooperation with geologic apprmsals.of the'~depQSi£s"uxider5 resource o
appraisal, study the extent, character, -and. ‘resourcesovf the minerals. - -
D. Tyaluate the economics of 'comme:rciany extracting the mine?rals,~ as well

necessary to provide additional information ryelating‘ to varieties ‘of oil shales
disclosed as ;geologm and mining investigaﬁohs progress. ‘




