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NOTICE 

This document contains information of a preliminary nature 
and was prepared primarily for internal use at the Oak Ridge 
National Laboratory. It is sub|ect to revision or correction 
and therefore does not represent a final report. The information 
is not to be abstracted, reprinted or otherwise given public 
dissemination without the approval of the ORNL patent branch, 
Legal and Information Control Department. 



DISCLAIMER 

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or 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 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. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 

Portions of this document may be illegible in 
electronic image products. Images are produced 
from the best available original document. 



LEGAL NOTICE 

This report was prepared as an account of Government sponsored work. Neither the United States, 
nor the Commission, nor any person acting on behalf of the Commission: 
A. Makes any warranty or representation, expressed or implied, with respect to the accuracy, 

completeness, or usefulness of the information contained in this report, or that the use of 
any information, apparatus, method, or process disclosed in this report may not infringe 
privately owned r ights; or 

B. Assumes any l iabi l i t ies with respect to the use of, or for damages result ing from the use of 
any information, apparatus, method, or process disclosed in this report. 

' As used in the above, "person acting on behalf of the Commission" includes any employee or 
contractor of the Commission, or employee of such contractor, to the extent that such employee 
or contractor of the Commission, or employee of such contractor prepares, disseminates, or 
provides access to, any information pursuant to his employment or contract with the Commission, 
or his employment with such contractor. 

l 
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1.0 FORMAL ESTABLISHMENT OF THE EUROCHEMIC ORGANIZATION 

Considerable delay has occurred in getting ratification of the Eurochemic 
charter by 80$ of the participating nations. The French, who were not expected 
to ratify the charter until an elected government was again established, actu
ally ratified under de Gaulle late in 1958. 

When the preliminary Health Physics report for the plant was issued, 
the Belgian authorities decided it was too dangerous to locate the plant 
at Mol, and Belgium, Holland, Denmark, Sweden, and Norway refused to 
ratify the charter. Ratification by the host nation for the plant is 
required. As a result, the interim period for the Eurochemic study group 
was extended to July 1, 1959- The Belgian health authorities came to Mol 
on March 9> 1959 and Haeffner and Moeken reviewed the situation with them. 
One house of Parliament ratified the charter on March 18, 1959 and complete 
ratification will probably occur soon. The general feeling is that ratification 
will now proceed rapidly. A convention to organize the company on a formal 
basis will then be held (possibly in late May). 

It has bee'n decided that the managing director for Eurochemic should 
not be selected from the same country that supplies the architect-engineer 
for the main plant buildings. A -preliminary„organization chart (Table l) 
for the Eurochemic management groups and an organization chart (Table 2) 
for the Study Group in Mol were drawn up. 

2.0 SELECTION OF ARCHITECT-ENGINEER FOR THE PLANT 

Two architect-engineering firms are to be selected—--one for the research 
laboratory and one for the reprocessing plant and associated facilities. A 
committee consisting of Pohland, Sousselier, Haeffner, and Euet has been 
selected to negotiate with architect-engineer firms. It is almost certain 
that St. Gobain will be the architect-engineer for the reprocessing plant, 
although at least five countries are submitting proposals. A German firm 
may be selected for the laboratory design. It is proposed that the 
architect-engineer be excluded from doing any construction work or supplying 
materials for the plant. 

The general working principles for establishing the contract with the 
architect-engineer specify that Eurochemic "shall exercise permanent general 
control of the studies and of the work as a whole at all stages." The 
proposed procedure is very similar to that used by ORNL when the ICPP was 
built. Unless more technical personnel are hired by Eurochemic, it does 
not seem likely that Eurochemic will be able to carry their share of the 
load if this procedure is followed. No new personnel can be hired before 
the end of the interim period in July, and it will be extremely difficult 
to find anyone with the necessary experience. Haeffner has indicated that » 
more assistance might be requested from the U.S. when the detailed design is \ 
started. I 



Table 1. Management Organization for Eurochemic 

ENEA (OEEC) 

Huet (France) Director 

Saeland (Norway) 

Interim Board of Directors* 

Pohland (Germany) Chairman 

Svenke (Sweden) Vice Chairman 

Cacciari (Italy) 
Terjesien, Saeland (Norway) 
Bohr (Denmark) 
Inan (Turkey) 
Gotte (Germany) 
Orlicek (Austria) 
Goldschmidt, Sartorium, 
Grandegorge, Huet (France) 

Management Committee 

Sousselier (France) 
Chairman 

Barendregt (Netherlands) 
d'Hont (Belgium) 
Rometsch (Switzerland) 
Cacciari ( I t a ly ) 
Pohland (Germany) 
Svenke (Sweden) , 

Study Group Director: E. Haeffner; reports to both Interim Board of Directors 
and Management Committee 

Participating Nations: Germany?*** France^** Austria, Belgium,;** Denmark, Sweden, 
Italy,** Norway, Netherlands, Portugal, Switzerland^ Turkey, 
Spain 

* Incomplete listing. 

** Minimum of two representatives on the Board of Directors. 



Table 2« Eurochemic Organization Charts January «■ March 1959 

Director: E. Haeffner 

Technical Staff (total 32) 

Building 
Section 

Process 
Section 

Chemical 
Engineering 
Section 

Health 
Physics 
Section 

Development 
and 

Analytical 
Section 

Instrument 
Section 

Luscher 
Schuller 
Van Eemeren 
Mommens 

Detilleux Jenne Moeken Ahrland 
Zifferero 
de Witte 
Marchant 
de Raikem 
Drent 
Audibert 
Roosen 
1 Techni
cian 

Marcus 
Redon 
Van de Velde 
Theunissem 
Dei Weduwe 
Strom 
Frankignoul 
Strauss 

Alderhout Samshal 
Wichmann 
Verveeken 
1 Techni
cian 

Winckler 
1 Electron
ics expert 

Koschorke 

Administration (total 11) 

Section for Personnel Documentation and 
Accounting Section Purchasing Section and External Relations Secretariat 

Chauvelier 
Miss Teerlinck 

Hering 
Goris 
Miss Philipsen 

Esling 
Miss Coninx 
Gamon (driver) 

Miss Norstrom 
Miss Snauwert 
1 Typist 

Consultants: Mr. E. L» Nicholson* 
Mr. M. Lung* 
Mr. P. Regnaut 
Prof. Rapatz 
Mr. Malet 

* Full Time 
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3.0 STATUS OF EXPERIMENTAL PROGRAMS AND INVESTIGATIONS 

3.1 Site Investigation 
A proposal to study the soil properties at the Eurochemic site was 

outlined in Technical Reports 11 and 220 This proposal was accepted and 
the study is partially complete. Three test holes have been drilled and 
water and sand samples (there: is sand for the first 90 to 150 ft of depth) 
collected for analysis and determination of various properties of interest. 
Currently, the direction and flow rate of underground water across the site 
are being determined. Permeability tests of the sand and a test well to 
determine the extent of the water supply have not been completed. The 
water table is 1 to 3 meters below the surface. The plant site has an 
area of O.98 km2 and is on the opposite side of a canal from the Center 
for Nuclear Energy. The existing road into the site is inadequate. 
Better access to the site will be possible when a large bridge is completed 
over the canal to connect the Center and the Eurochemic site. Construction 
of the bridge is scheduled to start this summer. 

3.2 Solvent Extraction Pilot Plant 

Eurochemic will install a single-cycle, almost full-scale, nonradioactive 
solvent extraction pilot plant (described in Technical Reports 5* 9> 3.9/ and 3*0* 
The plant consists of extraction and stripping columns with the necessary tanks, 
evaporators, and solvent recovery facilities. The design flow rate is 50 liters/ 
hr of uranium feed to the extraction column (75$ of the flow anticipated, for 
the production plant). It is quite complete, even to the graphic panel board 
for operating it. The successful bidder for the installation was Beige de Chimie 
Nucl6aire for UEP* 129,200. Completion is scheduled in 7 months. 

3.3 Equipment Testing and Development 

It was pointed out that there was a need for a facility where equipment 
units could be tested and evaluated for plant applications. Testing of pumps, 
pulse generators, valves, control systems, air lifts, etc. was suggested. The 
first concrete test proposal, for testing air lifts, is described in Technical 
Report 27. Equipment for this work may be completed in 2.5 to 3 months. 

3 A Anion Exchange Studies 

A laboratory has been set up for alpha work, and studies on anion exchange 
are to be started in a week or so to verify the data presented on this system 
by Ryan and Wheelwright. Technical Reports k and 33 deal with this program. 

3.5 Corrosion Testing 

A limited corrosion-testing program has been started under subcontract 
with Prof. Rapatz of Boehler Steel Works at a university in Dusseldorf. Test 
solutions are nitric acid with uranium, sodium nitrate, etc. present in 
various amounts. In addition, Huey tests and the German copper sulfate test 
will be run. Plain, annealed, and welded specimens of various grades of 

* 1 UEP (European Payment Unit ) = $1 U.S. 
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austenitic stainless steels are being tes.ted. Preliminary results indicate 
that the low-carbon grades (304L, 316L) of stainless steel are superior to 
the other austenitic grades. 

3.-6 Analytical Chemical Development 

The program for testing and development of analytical methods was 
described in Technical Report 6. This program has been delayed considerably 
owing to very slow instrument deliveries and to reluctance of the Board 
of Directors to authorize purchase of the necessary but expensive instru
ments. Methods for free acid determination and spectrophotometry 
determination of uranium have been investigated. Future investigations 
will include fluorophotometric and alpha spectrometry investigations in 
addition to investigation of methods for possible in-line instrument 
applications. Technical Report 16 outlines analytical methods proposed 
for the plant. 

3.7 Laboratory for Study of Solvent Extraction 

A shielded small-scale mixer-settler facility with dissolving, feed 
preparation, etc. equipment is being assembled in a laboratory. Everything, 
including most of the hot cell, had to be built. The facility will be 
capable of operating at radiation levels probably not larger than 150 Mwd 
per ton of uranium. The facility is described in1Technical Reports 7 and 
8 (dissolution). Testing of the extraction equipment will be started with 
cold solutions in a few weeks. The dissolution system should be completed 
shortly afterwards. No facilities are available for hot-testing of power 
reactor fuel head-end steps. Laboratory work space is being outfitted for 
research on specific chemical problems such as the effect of temperature on 
ruthenium decontamination. It is hoped that the laboratory will be ready 
for use in April. Completion of the laboratory was'originally scheduled 
for November. The proposed program is described in Technical Reports 10 
and 15. The research work on inorganic ion exchangers suggested in 
Technical Report 10 is being done at the University of Lund in Sweden. 

3«8 Instrument Development and Health Physics Studies 

A very limited amount of work has been done so far in these fields. 
Considerable testing and development work, particularly in the former, is 
anticipated in the near future. Technical Reports 2k and 30 are on the 
health physics program and on probable environmental radiation exposure 
resulting from the plant, respectively. A meteorological test program should 
be started, as no detailed meteorological data are available for this area. 

4.0 STATUS OF THE PRELIMINARY DESIGN, OF THE EUROCHEMIC PLANT 

4.1 Design Capacity of the Eurochemic Plant 

The original design capacity was set at 100 tons of uranium per year, 
based on the predicted annual spent-fuel load that would be available in 
1965. No allowance was made for fuels enriched more than 5$ or for 
Euratom fuels. It has been pointed out to the Management Committee that 



-7-

these fuels should be considered, but no decision has been made. The 
predicted fuel tonnages for < % enrichment are- as follows (from 
Technical Report 18): 

1961 51 to 57 tons 
1962 89 to 91 tons 
1963 88 to 109 tons 
1964 136 to 140 tons 
1965 294 to 298 tons 

The fuel canning materials consist of aluminum, Magnox, stainless steel, 
and Zircaloy. The enriched fuel load (20$ and higher enrichment), principally 
in the form of MTR type fuel assemblies, has been estimated as follows (from 
Fuel Element Investigation, document ED-C)s 

i960 74 kg 
1961 249 kg 
1962 299 kg 
1963 332 kg 
1964 364 kg 
1965 386 kg 

An estimate of the Euratom program requirements was obtained from Dr. 
Bishop in the Brussels office Of the USAEC The program is estimated 
to provide for 700 Mw (electrical) by 1963 and 1000 Mw (electrical) by 
1965* Thus, the possible fuel load would be 73 tons/year in 1963 and 
104 tons/year in 1965. Bishop's statement that the program was about 
on schedule was subsequently confirmed by Mr. Stigkel, head of the industrial 
group of Euratom, when he visited Eurochemic recently. Stigkel was optimistic 
about achieving even more installed electrical power than indicated by the 
above sch&i$t!ile» „ 

It was estimated that 100 days/year should be allowed for maintenance 
and decontamination, and that 100 days/year total would be required to 
prepare the plant and clean it for the 20 different fuel batches. The 
indicated on-stream processing time was 150 days, giving O.67 ton per 
on-stream operating day. The extraction columns were designed to operate 
at k<yfo of flooding at this throughput. This capacity was selected as a 
reasonable daily throughput to operate efficiently on the interim load of 
100 tons/year, to permit expansion of 1.5 tons/day for the second stage load, 
and, ultimately, when the maximum capacity was exceeded, to become the 
central European highly enriched fuel reprocessing center. It should be 
noted that no allowance was made for the fact that the flowsheets such as 
Darex impose a capacity reduction of the plant because they produce dilute 
feeds with much lower flooding rates than the usual Purex feeds. 

At the last Management Committee meeting E. Haeffner was instructed 
to prepare the design on the basis of 350 kg of uranium per day maximum 
throughput. Because of the advanced status of the present preliminary design, 
it will be completed to the point that a crude cost estimate can be made, 
and then the 350 kg/day design will be completed. Both are to be cost-estimated 
by Rometsch, who made the firBt cost estimate. The reason stated for the 
change to the 350-kg/day basis was a feeling that the plant would be very 
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expensive if built with the O.67 ton/day capacity. Also, it was stated 
that waste disposal considerations made it desirable to go to 350 kg/day 
capacity. Other probable reasons are that other countries want to be 
considered as the site for the next larger plant or they intend to build 
their own reprocessing plant in a few years, 

4,2 Research Laboratory 

A research laboratory will be built as a supporting facility for the 
plant, to perform investigations in the fields of applied chemistry, 
chemical engineering, and instrumentation (described in Technical Reports 
17 and 17'revised), The estimated cost of this laboratory was $3,141,00$. 
Consequently the Management Committee asked that a design be prepared for a 
research laboratory that would not exceed $1,500,000. This was done and is 
presented in Technical Report 29. The laboratory building has a floor 
area of approximately 30,900 ft* and is estimated to cost $1,524,000 
complete with equipment. The Board of Directors has accepted the revised 
proposal,and authorized proceeding with the detailed design when an 
architect-engineer is selected for the laboratory. The detailed design 
is to be prepared in such a way to make it easy to expand the laboratory 
in the future. 

^•3" Analytical Laboratory 

A preliminary layout of the analytical laboratory has been prepared. 
It will be part of a general design report to be issued on the functions, 
layout, and staffing of the analytical laboratory for the plant. 

4.4 Material Balance Flowsheets 

Material balance flowsheets are presented in Technical Reports 12, 14, 
14 revised, 23, and 26. 

Technical Reports 12 and 14 presented a preliminary solvent extraction 
flowsheet and estimated activity levels for the main process streams. Three 
extraction cycles plus anion exchange for plutonium cleanup and silica gel 
treatment for uranium are envisioned. Head-end procedures for -feed preparation 
were very superficially treated. No consideration was given to acid recovery, 
waste backcycling, exhaustive scrubbing, recycling of uranium evaporator 
condensates, solvent recovery, etc. in this flowsheet. 

Technical Report 23 presented a more detailed consideration of the 
head-end, solvent recovery, product tail-end, and waste-treatment systems. At 
this time it was intended to recover uranium from solvent-recovery wastes 
by precipitation and filtration and to combine all plant wastes in one final 
storage tank. The only process improvement over the preceding flowsheets was 
to backcycle the bottoms from the second acid recovery evaporator to the HA 
column. Technical Report 14 revised presented the material and activity 
balance for the case of a throughput of 667 kg of uranium per day (100 tons/150 
days' operating time, actually calculated on a basis of 646 kg of uranium 
per day). This was followed by Technical Report 26 on the calculations for 
the decladding and dissolution of uranium- and magnesium-clad slugs. Although 
at that time it was quite clear that mechanical decladding of the magnesium 
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was being done routinely by British and French plants, no thought was 
given to this possibility. Consequently, the present equipment designs for 
the head-end step assume removal of magnesium with dilute nitric acid, a 
process that requires low temperatures plus very careful control to avoid 
trouble. The magnesium goes to the high-activity waste system. When 
solvent extraction column sizing was attempted, it was obvious to everyone 
that the previous solvent extraction material balance flowsheets were 
inadequate in that they did not include exhaustive scrubbing or sufficient 
detail on acid and solvent recovery, had unnecessarily high 1BX flow rates. 
(this flow was based on French experience in mixer-settlers in which 
the number of stages was Inadequate), etc. The flowsheets.- have been 
recalculated, including the acid, solvent recovery, and tail-end 
systems. Nomenclature of the process streams has been put on a consistent 
basis. Two flowsheets have been prepared, one for the low-.uranium 
high-acid flowsheet that Eurochemic originally selected, based on French 
experience, and the other a combination of the Brussels Purex and the 
Cooper Geneva Purex flowsheets. 

Equipment units are being designed to accommodate either flowsheet 
now. The flowsheets are relatively crude volumetric balance flowsheets 
and have not been calculated on the more exact basis of a mass balance. 
Calculations for operating at elevated temperatures have not been made, 
and detailed McCabe-Thiele diagrams at room temperature and at the 
elevated temperatures have not been prepared. ' 

The present flowsheet has a co-decontamination cycle with exhaustive 
scrubbing, a partitioning cycle, final uranium and plutonium cycles, and 
a tail-end cycle for each. Backcycling of acid waste evaporator bottoms to 
the extraction column and of uranium evaporator condensate to strip makeup 
is included. Solvent recovery is accomplished with turbine mixer contactor 
units. Uranium recovery from the solvent washing wastes is not thought to 
be necessary, so no equipment is included specifically for this. , (The 
French are not too much in favor of this even though equipment was installed in 
tbe Marcoule plant for this purpose,but never used.) Acid recovery is 
conventional, with the addition of a small batch evaporator for the concentrate 
from the high-activity evaporator so that the acidity and volume of the 
effluent can be decreased as much as possible. Formaldehyde treatment of 
this waste was initially considered but was eliminated owing to the complications 
it added to the system. 

Work is being done on the flowsheets for the normal uranium head-end 
step. This will be followed by a study of the head-end steps required 
for Zircaloy- and stainless steel—clad fuels. U.S. information will have 
to be used exclusively for this. 

4,5 Engineering Flowsheets 

Technical Report 25 presented schematic equipment flowsheets and 
preliminary estimates of the size of some of the equipment for the plant. 
This has served as a general guide for preparing the engineering flowsheets 
for the plant. Preliminary engineering flowsheets have been prepared for 
the solvent-extraction, solvent-recovery, and acid-recovery systems. 
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Discussions are underway now on the flowsheets for feed preparation 
from magnesium- and aluminum-clad slugs. The arrangement proposed for 
this head-end equipment is similar to that used at Marcoule and is 
wasteful of space; consequently it may not offer enough versatility 
for a multipurpose plant. 

A preliminary engineering flowsheet, operating procedure, and 
building arrangement for the plutonium tail-end step is presented in 
Technical Report 33. All the engineering flowsheets prepared to 
date are very preliminary. No attempt has been made to include details 
on instrumentation, sampling (both for spot sampling and in-line 
purposes), and layout of the service systems, A start has been made 
on providing equipment decontamination connections in the cell equipment. 
The flowsheets for the extraction cycles are in reasonably good shape and 
can be completed soon; the flowsheet and arrangement for the plutonium 
tail-end steps needs considerable revision before it can be considered safe 
and operable. The feasibility of eliminating the 2A and 2B columns and 
going directly to the anion resin equipment is being studied. 

Equipment calculations for size, heat transfer areas, etc. so far 
have not been made in detail, and everything is based on rough estimates. 
Preliminary vessel data sheets have been prepared for the extraction portion 
of the plant. 

Additional flowsheets will be needed for off-gas disposal (dissolver, 
vessel, cell ventilation), for liquid waste disposal and storage (to 
include high-activity, low-activity, laboratory, fuel storage canal, 
demineralizer, solid, solvent, etc. wastes). 

4,6 Plant Services 

Preliminary estimates have been made.for the amounts of steam, 
cooling water, compressed air and electricity for the plant (Technical 
Report 20). Since total containment of activity is desired, the primary 
cooling water system consists of a loop system cooled in an exchanger. 
The secondary cooling water cannot be discarded to local streams or 
canals because of the limited capacity they have for additional water. 
Therefore the proposed method of cooling uses a large pond as the heat 
sink. Considerable money could be saved if it could be shown that the 
probability of activity escape into the cooling water would be low enough 
to permit elimination of the primary cooling loop, heat exchangers, and 
pumps. 

The primary circuit water is deraineralized. This permits steam 
condensate from vessel heating to be mixed with the cooling water. 
Consequently this system also supplies power plant boiler water. If 
radioactive material appears 4 " the primary water, it can be diverted 
to holdup basins, the source of radioactive leakage eliminated, and 
the activity removed from the contaminated primary circuit by 
demineralizers. The original idea on the water supply for process 
cooling and boiler use was to supply several grades of deraineralized 
water, including an ultra-pure type for process use. This has been 
simplified to provide just ordinary quality deraineralized water for all uses. 
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With the totally contained system, this should not be too expensive. Steam 
and electricity are not available from the local power station in sufficient 
quantities, so the plant will require its own power plant. 

4.7 Material Procurement, Testing of Stainless Steel Materials, and Fabrication 
of Equipment 

These specifications, modeled on ORNL chemical processing plant specifications, 
are presented in Technical Report 32 in a preliminary form. With a little more 
work they will be satisfactory for final approval. 

4.8 Building Design 

Virtually nothing has been done on this. Many discussions have been 
held, and procedures and facilities for fuel cask unloading, fuel storage, 
dissolver charging, etc, have been thoroughly explained. The main part of 
the building is being considered currently. The proposed completely remote 
method of fuel element charging and the elaborate dissolver off-gas system 
layout are very wasteful of space. For example, the present dissolver off-
gas condenser and "fumeless" dissolver off-gas tower require a cell height 
of 49 ft. Similar cell heights are planned for the extraction cycles and 
are almost justified there for the extraction equipment. Considerably less 
cell height could be used throughout the plant without causing any process 
layout difficulties. Much work will have to be done before a satisfactory 
preliminary building layout is achieved. 

Considerable time is being spent on acquisition of land and selecting of 
an architect for the Eurochemic housing area. 

4.9 Instrumentation for the Plant 

The proposed instrumentation system for the plant is described in 
Technical Report 21. All transmitters are to convert the process-variable 
measurements to electrical signals which will go to recorders, indicators, 
or controllers. After installation of a central graphic panel control center, 
it is hoped to control the plant automatically by adding a centralized data 
recording and control system. The economic feasibility of such a scheme 
might be questionable, considering the relatively simple equipment in the 
plant and the low cost of operating labor. 

4.10 Waste Treatment 

Frasier Engineering, an English company with right to use English 
Atomic Energy patents, has been engaged to conduct a study of the liquid 
waste disposal problem. A parallel survey is being conducted by a French 
company, Engchim,, 

It has been recommended that the high-activity waste be stored as acidic 
waste because this seems to be more attractive if the plant processes a wide 
variety of fuel types. Coating wastes, laboratory wastes, etc., would be 
neutralized, evaporated, and stored as alkaline waste. Condensate from the 
low-activity waste evaporator would be deraineralized for activity removal 
prior to re-use or disposal. Filtration and demineralization will be used 
to clean the fuel storage canal water. 
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Off-gas treatment methods for the process equipment are just starting to 
be considered, 

5.0 TECHNICAL ASSISTANCE REQUIREMENTS FOR EUROCHEMIC 

Below is a listing of the technical assistance and information that is 
anticipated to July 1, 1959. This listing was made from information 
available April 1, 1959 at Mol and has not been corrected to reflect actual 
official requests made for direct assistance listed in Section A. In 
general, where a numbered item is preceded by an asterisk, the information 
has been obtained verbally in conversations from ORNL, ICPP, and HAPO 
personnel; not all of these items have been discussed in sufficient detail. 
The asterisked items requiring additional details are: 

(B) 1.11 (HAPO, ICPP); B 1.23 (HAPO, SRP); (B) 1.25 (HAPO); 
(B) 1.31 HAPO (question of information release?); (B) 2.52 (ICPP); 
(B) 2.53 (ICPP); (B) 2.61 (ICPP), (B) 2.65 HAPO; (B) 3-4 (ORNL) 
(a more formal transmittal of this is desired to get accurate 
definition of the safety conditions); (B) 5.1 (ORNL) (please see 
that the method is forwarded); (B) 5.13 (ICPP). Items (B) 6.4 through 
6.6 will be covered by the Seventh Hot Lab Conference papers, which are to 
be forwarded. In addition, current developments on items 2.11, 2.21, 
2.22, etc. are desired. 

(A) Technical Assistance 

1- Criticality Studies and Recommendations 

It is desirable to get the services of a criticality expert to assist 
in preparing the criteria for safe operation when power reactor fuels of 
the >5$ (and possibly later for the >20$>) enrichment level are processed. 
The immediate concern is the safety of the dissolution and feed preparation 
system for these types of fuel. Assistance and review of proposals for 
other parts of the plant are also desired but are not of immediate concern. 
A report should be prepared on the preliminary criticality aspects and 
recommendations for operating the plant safely. Authorization for such 
assistance is now limited to July 1, 1959• 

2. Official USAEC Opinions 

The official opinion of the USAEC will be requested on the following: 

1. The Health and safety reports dealing with the health hazards 
generated by the fuel reprocessing plant and methods proposed for 
their solution 

2. Expert opinion on the suitability of the Mol site considering 
the possible hazards of the reprocessing plant 

3, Review of Eurochemic Reports 

Between now and July 1, 1959, the following technical reports will be 
completed and review in the US may be requested: 
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1. Report on basic chemistry of the Purex process 

2. Report on the estimate of the probable activity release per 
man per day of the Eurochemic plant (ICPP) 

3. Report on the hazards summary of the plant; to discuss all 
types of hazards that might be encountered and to recommend 
methods of control 

4. Two or three reports on the recommended head-end process for 
aluminum- or magnesium-clad slugs and for stainless steel— and 
for Zircaloy-clad fuels 

5. In-line instrumentation report to suggest possible places in 
the plant where in-line instrumentation might be applied 

6. Report on size, layout, and staffing e£ the analytical laboratory 

7. Possibly a report on the revised version of the research laboratory 

8. Possibly two reports on the proposed distillation method for acid 
determination and use of cesium or strontium as a gamma source for 
in-line absorptometry application 

i 

9. A revised report on analytical methods for the plant to include 
acid recovery, waste, solvent, and possibly head-end operations 

4. Review of Preliminary Engineering Plans for the Plant and Direct 
Consultations on Specific Problems 

It may be desirable for a group of approximately six people from 
Eurochemic to visit the US sometime before July 1 to discuss the preliminary 
engineering design of the plant with US specialists. In addition, consultation 
and advice are desired on the following subjects: 

1. Industrial instrumentation 

2. In-line instrumentation (it is anticipated that considerable 
assistance would be desired here if it could be given) 

3. Electronic instrumentation (with respect to computer applications) 

4. Process chemistry (particularly power reactor fuel reprocessing 
aspects) 

5. Analytical problems ^ 

6. Practical Health Physics operations 
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5. Visits by US Specialists 

If specialists from the US are visiting Europe, it may be desirable 
to have them spend a short time at Eurochemic. If we can be informed who 
will be visiting and their fields, we can indicate whether we think a visit 
here would be advisable. Are any radiochemical analytical people visiting 
Europe in the near future? 

(B) Summary of Requirements for Technical Information 

1. Process Chemistry 

1.1 Solvent Recovery 

*1.11 Decontamination factors achieved with turbo-mixer units 
for Ru + Zr-Nb with Na^COs-KMnQ^ vs. plain Na2C03, etc. 

1.12 Solvent damage effects due to chemical and radiation 
attack and adequacy of proposed solvent recovery system 
for cleaning the solvent: indicated exposure is ~2.5 watt-
hr/liter at 10,000 Mwd per ton of uranium 

*1„13 Sand filter performance data desired for sand filtration 
of solvent 

*l.l4 How does formation of organic peroxides in solvent due to 
irradiation damage affect the solvent qualities? (Cathers, 
Process Chemistry, vol. l) 

*1.15 Are there any significant alpha damage effects on solvent 
in the 2A-2B system? 

1.2 Extraction Process 

1.21 Has the Cooper two-cycle flowsheet been used with the in
dicated 2A and 2B column conditions (smaller flow rates, 
higher acidities than for the Brussels Purex?) (HAPO) 

1.22 Is a complexing agent for Pu(lV) required in the 2BX stream 
to prevent losses in the organic and to prevent polymeriza
tion when the Cooper flowsheet ratios are used? (HAPO) 

*1.23 Comments requested on the proposed general schematic Furex 
flowsheets and on data sheets for the extraction columns; 
the Purex flowsheets and data sheets for the extraction 
columns will be forwarded shortly (HAP03 SRP) 

*1.24 Is there any effect due to increasing the uranium concen
tration (i.e., greater than the 1.7 M indicated in TID-753^) 
on the decontamination factors realized in silica-gel tail-
end treatment of the uranium product? Is silica gel necessary 
for the indicated number and arrangement of extraction 
cycles for 10,000 Mwd per ton of fuel? 
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*1.25 If the 2A-2B columns were by-passed by going directly 
to the anion exchange equipment, how could the IBP be 
evaporated to avoid iron, etc. precipitation? 

*1.26 Is the 75$ partitioning of activity in the HC and 1C 
columns to the aqueous phase reasonable? 

1.27 Why is the HAO stream required as an addition to the 
1BSU that is recycled to the HA column in the Cooper 
flowsheet? 

1*3 Anion Exchange 

*1.31 The Ryan and Wheelwright paper mentions the possibility 
of using a Higgins column for plutonium recovery; is the 
state of engineering development of this unit such that 
it would be sufficiently reliable and leak-free to use 
for plutonium recovery on an engineering scale? 

*1.32 Are there any data on the DF with respect to thorium 
impurities in the anion resin feed? (HAPO) 

*1.33 Is sufficient decontamination actually realized in the 
anion resin system to permit, by-passing the plutonium 
second cycle extraction completely? 

1.4 Darex Head End 

*1.4l Would like to get chemical and equipment development 
information principally for the fuming nitric acid system 
with semi-continuous dissolution. 

*1.42 Off-gas treatment information for the Darex head end 

1-5 Zirflex, HF, Sulfex, etc. Head Ends 

1.51 Would like to get all general chemical and equipment 
development information for these processes to include, if 
possible, ORNL, HW, SR development work and operating schemes 
to be used by each site for specific fuels 

1.52 Materials of construction and corrosion testing information 
for each head end 

1.53 Off-gas and liquid waste disposal requirements for each 
process 

1.54 Specialized information on separation of fuel pellet powders, 
fuel precipitates, etc. and/or soluble losses from decladding 
solutions 

1.55 Feed clarification information for each of these proposed 
processes 
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2 . Engineering 

2.1 Mechanical Head End 

*2.11 Results of feasibility studies of the chop-and-leach 
approach of oxide power fuels by Hanford 

2.12 Descriptive sheets for each power reactor fuel eventually 
to be processed by the US (no such data are available for 
European reactors yet); pictures or drawings also if 
possible 

2.13 Building, ventilation, scrap handling, off-gas treatment, 
machine maintenance, and repair methods 

*2.l4 Status of the mechanical fuel reprocessing approach 
at ORNL and HW 

*2.15 Feasibility of underwater removal of inert structural parts 
from the fuel element such as end fittings, etc. 

2.2 Fuel Element Handling and Storage 

*2.21 Status of design for charging Consolidated Edison fuel 
elements to a dissolver and of the fuel element storage 
plans (ORNL) 

*2.22 Fuel shipping cask information and rules formulated for 
the power reactor fuel shipping problem; are there any 
results yet from the Fuel Transportation Study Committee? 
What design and operating standard, i.e., surface 
contamination, penetrating radiation levels, cooling, 
collision safety, have been adopted? 

*2.23 General criticality safety rules handling ^.5$ enrich
ment fuels in transit and in the storage canal 

2.24 What procedures are believed to be required for the 
preliminary decontamination of an incoming cask and 
leak testing of the contents, unloading the cask, 
handling of any ruptured fuel elements, and decontami
nation of a cask after removal from a canal? 

2.25 Is the handling of a ruptured power fuel element with the 
relatively insoluble oxide core significantly more difficult 
than, for example, underwater decladding and shearing of 
500-Mwd- uranium metal slugs? 

2.26 What criteria are established for the required frequency 
of passage of fuel storage canal water through filtration 
and demineralizer units? 
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2.3 Sampling 

Any new comments regarding the features that might be redesigned 
on the Thorex sampler unit would be very useful; what sampling 
layout is proposed for the new Power Reactor Fuel Reprocessing 
head end building at Oak Ridge? 

2.4 Off-gas Treatment 

2.4l Is there any indication now of the degree of in-plant 
air contamination caused by air lift operation? (iCPP) 

*2.42 Is there any performance information for caustic scrubbing 
of off-gases? Any performance data comparing NaOH with 
silver nitrajse. for Removal of iodine? Iŝ  
silver nitrate treatment, or caustic or water scrubbing 
of effluent high-activity-level gases thought necessary? 

2.5 Filtration and Clarification of Plant Streams 

2.51 Latest chemical and engineering data on application of sand 
filtration to solvent, head-end feed clarification, removal 
of molybdenum from head-end solutions, etc. 

*2.52 Is there any feeling that the difficulties, i.e., low rates, 
etc. for sand filtration make it desirable to use a cen
trifuge in a direct-maintenance plant for head-end operations? 

*2.53 How difficult is centrifuge decontamination? (ORNL, ICPP) 

2.6 Pumps, Air Lifts, Pulse Generators 

*2,6l Latest performance data on air lifts, particularly 
reliability, ease of control, metering properties, useful 
flow range (ICPP) 

*2.62 Can the plug piston pulser be arranged in such a way that 
it can be operated safely if located outside the cell in a 
lightly shielded cubicle? 

*2.63 How good is the proposed purging scheme for pulse generators?-

*2.64 What is the latest feeling on performance of canned rotor 
and of long shaft centrifugal pumps? 

*2.65 What is the long-term reliability of remote hot-feed rotameters? 

2.7 Miscellaneous Data 

2.71 What is the realistic degree of entrainment of one phase 
in the other with respect to total settling times after 
flowing from the pulse cartridge and with respect to linear 
velocities? (For use in decanter design and for estimating 
radiation damage effects) (HAPO ? ICPP) 
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2.72 Are there any recent data on the cost and performance of 
thermal compression evaporators? Decontamination data if 
vapor filters are not used? (BNL) 

*2.73 Is there anything new in the development of remote 
valves? Are there any recent performance data on the 
Mason-Neilan valves installed in the ICPP or at ORNL? 

3. Cfriticality 

3.1 Additional information OB. critical parameters with respect to 
enrichment is. needed to draw accurate curves. At present, 
data for only three points on each curve are given by the 
Nuclear Safety Guide (TID-7076), Would like any additional 
data, if available, to fill in between the three points to be 
sure of the curve (we have report K-1019, 4th rev.) (ORNL) 

3.2 In K-1370 Fig. 2 extends the relation of U-235 assay to safe 
dimensions to infinity at 0.72$ enrichment, yet in K-1019, 
Fig. 1, the same curve levels off at 10 in. dia. for 5$ enrich
ment material. Why? (ORNL) 

3.3 Why is there a big change in safe diameter between 0.8 and 
0.7$ enrichment as given in the data in table XV of K-1019 
(ORNL) 

*3.4 Fuel storage and handling rules for Y % enrichment- (ORNL) 

3.5 Criticality information is needed for chemical decladding and 
for total dissolution of ^ % enrichment power fuels (ORNL, HAPO) 

3.6 In K-1019, p. 19, basic assumption No<• 4 states that no fissionable 
material having a uranium density greater than 3-2 g/cc will be 
encountered^ what is this 3.2 figure based on? (ORNL) 

4. Safety and Health Physics Information 

4.1 Practical organizational hints for a successful operation of a 
health physics program 

4.2 Safety and fire protection information 

4.3 How is plutonium measurement in air accomplished reliably at 
near-tolerance levels? How is discrimination accomplished 
between natural background and low levels of plutonium? Is 
there a pulse height analyzer method for this in use in the USA? 

4.4 How are the deposition velocities of radioactive materials on 
the ground determined? (Parker or Healy, HAPO) 

*4.5 What are considered the permissible surface contamination levels 
for various items of in-plant equipment and people and for off-
site shipments or leaving vehicles? 
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4.6 C. L. Stevenson, in Chemical Engineering Processing and Equipment, 

says that 6 x 10" curie/MTR curie processed was discharged to 
the ground via cell floor drains and the fuel storage canal; 
What is the split between these courses? (ICPP) 

4.7 In IDO-14334 the waste volumes of the PEW system and CFD system 
sent to the ground and to the evaporator were published. What 
are these volumes after enlargement of the plant? (ICPP) 

4.8 What is the volume of storage pond water discharged in these 
periods? (ICPP) 

4.9 What is the fuel activity during the first three processing runs 
in the ICPP (Feb. '53-Feb. '55)? 2.5 x 10 curies/day? (ICPP) 

4.10 Any information that would correlate fuel activity level or fuel 
throughput rate with radioactivity discharge into various waste 
systems would be very useful. 

4.11 What degree of contamination of the plant process vessel exit 
cooling water and process vessel heating steam condensate actually 
occurs (or has occurred) as a result of active leaks from the 
process? As a result of the jet vent headers? As a result of 
steam sparging or steam cleaning the interior of the process 
equipment? (ICPP? HAPO? ORNL) 

4.12 Reports CF-55-10-101, CF-57-5-24 and any other information on 
fuel shipment, waste storage economics, waste volume estimates 
from various plant facilities, etc. would be useful, 

5» Analytical, Instrumentation, and In-line Instrumentation 
*5»1 What is the status of the development of coulometry for uranium 

and plutonium analysis? 

*5.2 Is X-ray fluorescence useful for very radioactive solutions of 
uranium and plutonium? Does this method have in-line instrumental , 
tion applications? 

5«3 What comments were made by HW and SR on the report proposing the 
analytical methods for the plant? 

*5«4 The usual in-line gamma absorptometer uses an Am-24l source and 
direct scintillation counting. Consequently it is not useful at 
> 5 uc/liter. Could one use a coincidence counting technique, 
with, for example, Na-22 with a shielded plate to reduce hardness, 
to make the method specific for heavy elements? 

*5.5 Am-291 is expensive; could one use bremstrahlung from a beta 
emitter such as Sr-90 instead? 

5.6 No literature references have been found on the actual technique 
used for determination of very small amounts of uranium in 
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concentrated plutonium solutions, Fluorometry seems dangerous 
because of the plutonium hazard; therefore a wet method would be 
preferable. The lower limit of poloragraphy is not sufficiently 
sensitive to determine 10""2 g u/l and analysis for even lower 
values seems to be necessary. Is there any information on this? 

*5«7 What is the status of the in-line instrumentation program at 
ORNL? 

*5.8 What are the possibilities of coupling more than one detector 
units via a digital tape to a multichannel pulse analyzer? 

*5.9 What is known on radiation-resistant strain gages? What is 
the HRT experience? 

*5«10 What is thought of ultrasonic methods for interface detection 
for column control? 

5 A11 What are the details and the accuracy of the high-resolution 
specific gravity measurement work done at ORNL? 

5112 What accuracies, etc. are realized by aero suppression of 
transmitters for density measurement? European transmitters 
can be suppressed only 10$ of their rangej could details be 
furnished on American units? 

*5.13 What is the current evaluation of the metering performance of 
airlifts? 

*5*l4 What is the Thorex experience with "Potter" type flowmeters? 

*5.15 What is the perferred in-line measurement method for high 
plutonium content solutions! neutron monitors or gamma 
absorptometers ? 

6. Laboratory Design 

6.1 Recommendations for finishes for walls, floors, etc. for 
laboratories, hot cells, storage pools, process cells, general 
working areas, etc.; radiation and other special resistance 
properties of the suggested finishes would be useful (ICPP, HAPO) 

6.2 Could comments be made (iCPP and possibly ORNL) on the revised 
version of the size of the research laboratory with respect 
to the size required for: 

(a.) minimum program for direct support of the plant 
(b) plant support program plus a vigorous development program 

for the whole field of power reactor reprocessing 
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*6.3 Any new information on hot laboratory and hot cell design and 
on storage and handling of radioisotopes beyond that given in 
the last hot laboratory conference? 

*6.4 Waste, ventilation, contamination control, etc. requirements 
for hot facilities 

*6.5 Is there any new experience with hot cell windows since the 
last hot laboratory conference? Is there any experience with 
the Penberthy lead glass and oil tank window? 

7. Research and Development Program 

7.1 Anion exchange studies are being started soon; when the study 
is completed, the difference in results, if any, between this 
study and the Ryan and Wheelwright paper should be resolved, 
if possible 

7.2 Are there any comments on Technical Report 15? Are any of the 
proposed investigations unnecessary as a result of recent US 
investigations? Are there any important new investigations in 
this field? Review of the results of a study of the dual-temp
erature scrubbing would be appreciated when it is completed in 
^ 8 m̂onths 

7.3 Instrumentation Test Programs 

Comments on any of these programs would be appreciated: 
*1. Strain gage radiation resistance is being studied for 

possible applications for accurate measurement of input 
amounts in the plant 

*2. Radiation damage tests on lead wire for resistance thermometer 
(feeling is that thermocouples are not sufficiently reliable 
and accurate and that the resistance thermometer has about 
the same cost here) 

*3. Density by strain-gage measurements of the weight of a 
fixed-volume small tank (claims *v0.1$ of active weight 
accuracy) 

*4. Interface control and measurement: ultrasonic, buoyancy 
(later on) 

*5. Density: beta gage for tail-end use because of the high 
accuracy 

*6. Flow rate: (a) Magnetic-electric current induced by the 
flowing stream, (b) thermal flow meters, (c) Potter type 
flow meters 



*7. Makeup of nitric acid and alkaline process solutions by 
conductivity means (0.01 to 2.5 M HNO-, 0.3 to 1.0 M NaOH) 

*8. In-line instrumentation for free acid determination by 
the distillation method (SRP, HAPO) 
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