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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial’product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.



LAWRENCEBERKELEYLABORATORY
Bldg.: Room: Ext. : '

9 March 1982

TO: Art_Hartstein

FROM: Bonnie M. Jones, Peter Persoff, Richard H. Sakaji, and Jerome F. Thomas
: Lawrence Berkeley Laboratory
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This work was prepared for the Department‘of Energy
under Contract No. W-7405-ENG-48.

MILESTONES _ v
Enclosed with this month's report is the chemical class fractionation
protocol, entitled '"Rapid Fractionation of 0il Shale Wastewaters by

Reverse-Phase Separation" (LBID-485), by C.G. Daughton, B.M. Jones, and R.H.

. Sakaji.

TASK 1. ANALYTICAL METHODOLOGY_

Nltrate Determination

The determination of nitrate and rltrlte in retort waters by the 7
Devarda's Alloy method gave nonreproduc1b1e results. Preliminary work on ion

chromatography using a Wescan anion exchange column and conduct1v1ty detector,

. however, showed that nitrate. addltlons of 50 ppm NO3 “-N could be easily

detected in 0xy—6 retort water. Recovery of the nitrate splke was not

affected by the sample matrix. Endogenous nitrate was not found in Oxy—6

' water at a level above the detection limit.

Further evaluation of the method was curtailed when an electronic failure

in' the HPLC eluent pump produced excessive pressures, causing failure of an
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injection valve.

Carbon Analysis

The quantitation of organic carbon by low-temperature UV-promoted
persulfate oxidation coupled with coulometric titration has decided advantages
over systems using high;temperature combustion or infrared detection. This
was discussed in the December 1981 Monthly Report. ’ '; .

We have repléced the silicone péristaltic pump tubes with Viton
fluoroelastomer pﬁmp tuBes; This hés greatly reduced the lYevel of background
interference. The syringe-septum injectionrsystem has been replaced with a
200-pL injection‘loop; this has facilitafed>ease of operation. ‘

" We have begﬁn validation of thepsystem. ‘Accuracy and precision‘arevbeing
determined for various retort waters and standard solutions. Comparison of
total dissolved carbon (TDC) values obtained using the two types of carbon
analyzer for five retort waters showed agreemeﬁt within id%.‘ The precision
for DOC determination on each retort water sample was- also high (;sd =u2%).
One of fhe major-aanntages of UV-persulfate o#idation versus high—temperaturé
combustion is that less dil@ted samples can be analyzed diréctly. We have
found, however, that aiprecipitate forms as a result of the acidification and
sparging step required for the determinatibn of DOC.  This does necessitate a

small amount of dilution prior to purging for direct DOC quantitation.
TASK 2. BIOLOGICAL TREATMENT OF PROCESS WATERS

Sample Acquisition

We have initiated sample requests for "sour" water and retort water from
surface retorting operations. Several oil shale industry companies and LETC
have been contacted.

Enrichment Studies

An extensive set of enrichmenﬁ studies was begun this month. The
wastewater for these studies was spent media from biologically treated Oxy-6
}retort water; supplemented with phosphate buffer, 0.81 mM magnesium, and 0.01
mM iron. Inocula were derived from 45 sources, representing varibus
industrial and domestic wastes and several soils. Each inoculum is being
maintained in'tripliéate utilizing spent media as the sole carbon and nitrogen
"source. The three replicates are passed to fresh media at intervals of one,
two, and three weeks. This ensures that species with slow growth fateS'or_
1onger adaptation times will not be excluded from the selection process.

Visual observations of these enrichment cultures are made with the phase



contrast microscope; after several passes the cultures exhibiting the greatest

growth will be monitored quantitatively for removal of organic carbon.
TASK 3. PHYSICOCHEMICAL TREATMENT OF PROCESS WATERS

Steam Stripper.

The steam drier was replaced with a 6 kW 240 'V circulation heater. . This
unit has been mounted on the-steam—strippef fréme but hésinot yet been plumbed
- in. The thermostat that accompanied the'ciréulation_heaté:‘did not meet our
specifications. Replacement of the thermostat and plumbing should be
_ éoﬁpleted early next month. The bottoms colleétor and overheads condenser
were insulated with 1-inch thick fiberglass in ofder’to improve o?eration and

control of the overall system. | .

The raw waste feed pump was calibrated by pumping water fromna_burette
into the steam generator via the steam flush line. Two curves were generated,_
one with the vessel open to the atmosphere, and one with the vessel closed and
nearly filled with’water so that the pressure increésed from 25 to 70 psig
during the series of measurements. Linear regression yielded nearly identical
calibration curves over the pump's range of 0 to 515 mL/min. The pump will
apparently function at a constant rate under a range 6f pressure heads.

Redesign of the packed-bed glass stripping column has been proposed.
~This modified column will allow sampling of the countercurrent flows at

different column heights. Each sampling.port has five inlets that are located
so that samples ffom equal cross-sectional areas of the column can be
withdrawn. This modification should allow us to collect fepresentative

samples during operation.
TASK 5. RETORT ABANDONMENT FINAL REPORT

Numerical modeling for scenario studies

The model TRUST can now accurately simulate flow in anisotropic media;
the "bug' that was reported last month has been located and corrected.
Reinvasidn calculations are being executed under various conditions. The
requiremenf that very high permeability nodes (abandoned retorts) be located
immediately adjacent to the very low permeability nodes (undisturbed Mahogany
Zone) has caused some model instability; we are now attempting to resolve this
by changing the way in which éonstant potential boundary conditions are

- modeled.



_Report*Preparatioﬁ

Preparation .of the final reports on grout development and on alternative

-strategies for retort abandonment is continuing. Sections detailing the

various experiments that were done to enhance the setting properties of spent

shale, and detailing the results of subsidence calculations were dréfted.

~ ADMINISTRATION

First drafts of the Energy and Environment Division annual reports were

completed and sent to the division office for editing and word processing.

vThesefreports will be reviewed prior to the production of galley proofs.



This report was done with support from the
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