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_ Mr. Bob L. Mornin

Project Manager -
Coor#*Porcelain Company L e
mm, 00101‘&0.0 }

Dear Bobt ' '&5‘4 T
The following infermation for use with fueled tubes is of a preliminary

natire ‘Intended for guldance cm:ly More definitive information will follow-as: it Eves
becomes available.

Because of various evaluation studies on fuel stability, it is no¥ pro-
posed that Coors (Subcomtract 165) change their reaipe for fueled tubes. Speci-
fically, zirconyl nitrate should be used in addition to uranyl nitrate. The  _
detailed changes to be made in the contract at this time are listed below.

Section III (COB-985, page 1)

Under 2. Materials

-

Add: | )&\S‘i\‘i
2.3 Zirconyl nitrate crystall or mt"
tractor by the Univeraity in a.ceoﬁan

trnaer 3. 3 Densitl of Elements (. - A S
. i w—§ wamyh mvm afe 28 3N ;ni’nsv 7:»3:1‘» .
A change in the calculation of thé-density™ peledtubes vrn“be"muired“"m:ls
infemtien will be forwarded as the informtion bacomes availabls.

Add a Sect:lon af‘ber Section II.

II.A. Zirconyl Nitrate Tentative Specification

This specification 1s tentative only Zireosnium nitrate will be procured
of the highest purity practicable..

Tentative Specifications Zirconyl Nitrate

1. Scope

1.1 General: This specification defines the requirements for high purity Zirconyl
Nitrate prepared by arbitrary processes.

2. Reference Documents
None
3. Requirements
3.1 Chemical sition: Material shall be supplied in the form of a moist highly

acid filter cake (ca. 35-30% acid) containing both soluble and insoluble zirconium.
This cake contains 25 percent by wt. zirconium.

Crystalline material may be used if it becomes avallable.
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3.2 Purity

3.2.1 Impurity Concentrations - Impurities in the samples of the solution shall
not exceed the following limits on a dry basis as ZrO HO3 2,

Maximum Concentration
Element Dry Basis, ppmn by wt

Fluorine 20
Magnesium 20
Vanadium 20
Barium 50
Copper 60
Calciunm 100
Chromium 100
Nickel 100
Tin 100
Fhosphorus 200
Potassium = ] - 200
Molybdenum 250
Silicon L 300
Iren 300
Ba.fnim . 100

5.2.2 C/q Summation - The sumnation of C/q, uhere C is the cencentratlan in ppm-

by wt. en a dry basis (asZrG( ))audq_isthetabulatedva]ne,sha]lnet

Gadolinium
Beron
HEafnium
Samarium
Cadmium
Europium .
Cobalt
Iithium
Indium
Manganese
Gold
Rhodium
Sodium
Titanium
Silver

B3BERTBBR wovn® i }0 :

5.8.5 Other Jmpurities - No elements Sther ths.n Umn‘ha, Oxygen, Nitrogen, Zirconium
and Hydrogen and those listed in paragraphs 3.2.1 and 3.2.2 shall be individuslly
tﬂtheﬁﬂshedﬁltercabetoancrbmtmterthanlwppnbyvt. cna(
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Changes in Process Specifications (VI.), COB-987

The incorporation of ZrO, in Tory IXIC fuel elements can be covered by
the follewing changes in Addendum “No. 1 of Appendix A to Subcontract 165 between
the University and Coors. (Document No. COB-987, Revision I):

VI. Process Specification

Introduction (p. 1)

Insert a new b) "adding zirconyl nitrate solution to the slurry".
Change b) to c) and add the phrase "and zirconium".

c) will be d) when relettered should read "filtering drying and
calcining the solids.”

Change subsequent letters to conform i.e. e¢) to d) etc.
Raw Material (p. 1) '
Insert subheading "BeO powder” followed by existing paragraph.

Insert subheading “Zircomyl Nitrate™ and the following paragmpﬁs.

Ree.etor gra.dse zircanyl nitra.‘be shs]l 'be disselved in a O, 5 N
nitric acid solution to & concentration of sbout 0.05 €.2x0,, per ml.
The solution should be filtered prior to use to remove ins iuble
materials and analyzed for ZrOz content. Analysis shall comsist of
drying and igniting an aliquot“cf the selution at 1500°F for 3 hours.
?i u::sidue :shall:-be:weighed ﬂ!ﬁ ignlated ps-grams-Zr0; speralaalis:
s en'

"fhere is scme qnestien as to the stability of these zircanyl
nitrate solutions. They tend to hydrolyze and precipitate on standing
even with the nitric acid present. It is therefore necessary that the
solution be made up and the concentration determined just prior to use.
A test is underway to determine to what extent the solution is unstable.
The results of this test will be forwarded in the near future.

Operations (p. 3)
1. Mixing - First paragraph uneha.nged. Second paragraph revised as follows:

“The BeO slurry shall be moved to the mixing tank and the proper amounts
of Oy Nitrate and Zirconyl Nitrate solutions added to it with thorough mixing.
After sufficient mixing to assure a wniform slurry, Ammonium Hydroxide solution
vill be added to the mixer to precipitate the Oralloy and Zirconium. The complete-
wotpt!ciyitationwillbe checkadbysyﬂmeter. The final pH should be about

9."

s e -

e Ee o

TFERIO 0 JaB %0027 2 9,0 0 053 0 S s - - 0 W 90w CaY T SIS PS 00 R TEREOISA Do Gaze




2. Filtering - (p. 3) First paragraph. .The next to last sentence should read:

"The filter cake will be washed with the D.I. water, containing sbout 0.2 per-
cent NHyOH, used to clean out the mix tank.” The last sentence in the paragraph

reads correct. . ‘
New 4. Ca.lcinig_g' - Shaﬁid read as follews:

"The dried filter cake shall be calcined at a maximum temperature of
1000°F for eppreximately 10 hours. - This may be acc shed by loeding a 1/2
mix batch (ca.900g) in a covered stainless steel can (%" x 8" x 6" high). The
firing may be done in a tunnel kiln on a continuous basis, by pushing on the
4 x 6 face of the can. The calcined cake from each batch shall then be combined
and placed in polyethylene bags and suitable containers on & safe storage rack

until used for the next operation.”
S. m - (?. 4) First paragraph. Delete first two sentences. Paragraph
Bhould Startz '%e c&ke iS ,pﬂ?urea;......‘QQOOOCOOO“

Second paragraph. Second sentence should read: "Upon completion of
mixing a sample will be taken for quantitative determination of the Oralloy,
Zx0,,, water and binder content.” The remaining portion of the paragraph reads
correct. : ' - : .

Change subsequent mumbers under "Operations” to conform, i:e. (5) to (6) etc.

Additional

The Zr0, to U0, weight ratio in each fueled tube should be 0.692/1.000. Modifi-
cation fo a er%z/tm2 weight ratio as high &s 1.077/1.000 may be made in the

T, C. Merkle .
Assoclate Director (Pluto)
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