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I T SUHHARY 

This Progress Report is the t h i r t y - F i f t h  since the awerdlng of the con t rac t .  
I t  is concerned with the f i r s t  phase of the contract  and summari:e~ the progress 
tha t  has been ,,~ade in the three pr inc ipa l  areas now being studies:  Process 
Research~ Chemical Engineering Studies2 and Hechanlcai Development. 

An attempt was made to study the a f fec t  of  carbon d iox ide and steam mixtures 
and t h e i r  pressures on the s o l u b i l i t y  of s i i l c a  in a sodium carbonate melt .  The 
p a r t i c i  pressures of both gas phase components appear to a f fec t  s i l i c a  s o l u b i l i t y ~  
but add i t i ona l  data w i l l  be obtained to determine the re la t ionsh ips  more Fu l l y .  

One atmosFhere of  carbon d iox ide was found to completely prevent s o l u b i l l -  
za t ion  of  e i ther  b|tuminous or  a n t h r a c t e  ash in sodium carbonate at l ~ O ' F .  When 
n|~rogen was used in place of  carbon diox,dea the f reez ing point of the melt 
dropped subs tan t l a l l y  ( i nd i ca t i ng  that ash was d i s s o l v i n g . )  However~ when the 
carbon d iox ide was switched backj the freezing point  rose back to i t s  i n i t i a l  value~ 
thereby p rec ip i t a t i ng  the ash back out of so lu t ion .  

Since prel iminary experiments indicated that sodium su l fa te  may bu i ld  up to 
ra ther  high concentrations in the ash removal step~ an experiment was run to 
determine whether th i s  mater ia l  could be se lec t i ve l y  c r y s t a l l i z e d  out from the 
bicarborlate solut ion.  The resu l t s  proved negative ind ica t ing  that such techniques 
w i l l  no~ al low sodium su l fa te  to be removed from the system. 

in an attempt to determine the predominant form o f  su l f u r  in the gas i f ie r~  
an experiment was carr ied out in which sodium su l f a t e  was charged to a sodium 
carbonate melt and sampled. Following thls~ a charge of  an thrac i te  was added and 
sample5 taken. The resu l ts  ind ica te  that assen t :a l l y  a l l  o f  the su l fa te  was 
copverted to  su l f ide  by carbon reduction wi th in  one hour. ~nen a i r  was adde~ to 
the me|t3 the su l f ide  was aimos~ immediately converted back to su l fa te .  Whe~n 
steam was added~ to the su i f i de -con ta in ing  melt~ e s|o~ conversion back to su l f a t e  
occurs as the carbon level decreases. No su i f u r - con ta in lng  gases were detected 
dur ing any o f  the above operat ions.  

Another experiment was conducted to determine the d i spos i t i on  of sodium s u l f i o e  
dur ing carbonation. The resu l t s  indicated that p r a c t i c a l l y  a | l  the su l fu r  is 
l i be ra ted  in the Form of hydrogen su l f ide .  

An attempt was made to f u r t h e r  confirm the e a r l i e r  Finding that steam and 
carbon d |ox lde ox id ize su l f i de  to su l fa te  in a carbonate melt .  Great precaut ions 
were taken to insure that no oxygen was present in the feed gases. The resu l t s  
ind icated that there is indeed a slow 2 but steady2 ox ida t i on  of the su l f i de  to 
the sui fa te .  
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The Status Report and Proposa| were completed and forwarded to the 0CR. 

Some process r e v i s i o n s  were made to  the Ash Removal sec t ;on  o f  the p i l o t  
p lan t  to  a | l ow  f o r  a concen t ra t i on  o f  the quench s o l u t i o n  p r i o r  to the ash 
f i l t r a t i o n  s tep.  Tests had ind ica ted  t ha t  a more concentrazed ash s l u r r y  was 
des i r ab le  f o r  f i l t r a t i o n .  These changes have been made w i t h  ] i t t l e ,  i f  anyj 
e f f e c t  on the  process.  

Work on the p repara t ion  o f  the Process Release was begun , and the process 
design o f  t he  syn thes is -gas - f rom-coa l  p l a n t  has been resumed. 

A p l a s t i c  model o f  the p i l o t  p l an t  gas i f l e r - co~ .bus to r  has been const ruc ted.  
The purpose o f  t h i s  model is to enable process s imu la t i ons  to be made to a l low 
v i sua l  obse rva t i on  o f  the  i n te rna l  c i r c u l a t i o n  w i t h i n  the vesse ls .  Such informa- 
t i o n  w i l l  he lp  to  i nsu re  that  proper deaera t ing  space ;s provided in  the regions 
o f  mel t  w i thdrawal  and tha t  the re  is  s u f f i c i e n t  a g i t a t i o n  ;n the  me l t .  

Corros ion t e s t  #12 o f  Monofrax A, a s imula ted o a s i f i c c t i o n  t e s t ,  was termin-  
ated a t  515 hours.  The average c o r r o s i o n  ra te  f o r  t h l s  per lod  w~s e.276 ; n . / y r . ,  
w i t h  a maximum o f  0.423 | n . / y r .  measured across a p i t t e d  sur fac~ which prevented 
prec ise  measurement. Surface p i t s  were found in  the s ides o f  ~he specimens which 
had been on the o u t s i d e  sur face o f  the o r i g i n a l  b lock.  These p i t s  were found ~o 
be ex tens ions  o f  bubbles wh|ch were o r i g i n a l l y  present in  the b lock  as a r e s u l t  
o f  cas t i ng .  5 | m i I a r i y ~  severa| cracks were a l so  present in  t h e o r i g i n a l  samples 
which were en larged somewhat by the a c t i o n  o f  the  mel t .  A sample o f  diamond cut  
Monofra× has been ob ta ined ,  f ree  from such f Iaws j  and ~ i l l  be used in f u r t h e r  
t e s t s .  I t  i s  a n t i c i p a t e d  t ha t  t h i s  sample should show mu~h lower ra tes o f  
co r ros ;  on. 
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I1.  PROCESS RESEARCH 

A. Acc omp I i si~nen t s 

i .  Add i t i ona l  Study o f  Na2Co3- $i02 Melt  under Pressure 

The attempt was made to study the e f f e c t  o f  pressure of  carbon d i o x i d e  
and steam on s o l u b i l i t y  o f  s i | i c a  in  a melt o f  8% s i l i c a  in sodium carbonate at  
1840"F and ~wo a~mospheres t o t a l  pressu re .  The f o l l o w i n g  resu l t s  were oota ined 
and are compared ¢o o the rs  reported las t  month. 

F Freezing Point  Lowering 
Hel.._~t PCO 2 (arm.) PH20 (arm.) over  Pure Na2C03 

Na2C03 0.5 O.6 46 

~ S i O  2 in  Na2C03 0.5 0.5 84 

8~Si02 in  NazCO 3 i . 0  1.0 t4J~ 

Na2CO 3 | -5  0.5 26 

~ S i 0 2  in  Na2C03 i . 5  0.5 65, ~2 

In the f i r s t  se r i es  w i t h  a I ~o i r a t i o  o f  carbon d iox i~e  to sceam~ an incresse 
in t o t a l  pressure to ¢wo..atmospheres e l im ina ted  the s o l u b i l i z a t : o n  o f  s i l i c a .  
However s two atmospheres o f  t o t a l  pressure d id  not e l i m i n a t e  s i l i c a  s o l u b i l i z a t i o n  
when the carbon d i o x i d e  content  o f  the gas was increased.  At t h i s  t ime the e f f e c t  
o f  the pressures o f  carbon d i o x i d e  and steam on s o l u b i l i t y  of  s i l i c a  in  sodium 
carbonate melts cannot be def ined and w i l l  have to be redetermined. 

2. Ef fec t  o f  Ash on Na2CO 3 He l ts  

Bituminous coal ash at  the 8~ ievel  was mixed in  ~a2C03 and held a t  
1840"F f o r  ! hour in I atmosphere o f  carbon d i o x i d e .  The f reez~nc~ooin:  ~as the 
same as pure sodium carbonate ~nd ica t ing  no s o i u b i l i z a t i o n  o f  any ash components 
had occurred. When n i t r ogen  ~eplaced the carbon d i o x i d e  and a f te  3.5 hours ,  the 
Freezing po in t  was lowered 37 F showing some ash had d l sso l ved .  A.:ter rep~acing 
the n i t rogen  and blowing carbon d iox ide  through the melt  f o r  one i~our 2 the f r e e z i n g  
po in t  returned to t ha t  o f  pure sod ium carbonate.  

With an 8~ a n t h r a c i t e  ash in  sodium carbonate melt  the resu ] t s  were q u i t e  
s i m i l a r .  One atmosphere o f  carbon d iox ide  was s u f f i c i e n t  to  prevent s o l u b i l i z a t i o n ~  
bu~ in N 2 a f t e r  2, 4~ and 6 hours the f reez ing  po in t  lower in~s were 21 s 55; and 
62 F~ respec t i ve ly~  showing the slow but steady s o l u b i l i z a t i o n  o f  ash. One 
atmosphere of  carbon d i o x i d e  was enough to p r e c i p i t a t e  the d isso lved ash out  o f  
s o l u t i o n .  
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3. ,Disposi t ion of,,Su!.fur_|n Process 

Although the complete ds¢ermination o f  the d i s p o s i t i o n  of  the su l f u r  
( in  coal) in the process has not as yet  been f u l | y  determined~ very good i n d i -  
cat ions are now ava i l ab l e .  In addlt lon~ considerable work has been done on the 
r~,'nova] of  su l fu r  From the system. As soon as ~n exhaust system over the 
laboratory reac~or is  ins ta l led3 coal w i l l  be able to be fed to a melt :o de ter -  
mine the extent  o f  s u l f u r  uptake by the melt. 

Coal contains essen t l a l l y  three types o f  su l f u r  compounds - pyr i tes 
(FeS2) ~ o rgan i ca l l y  bound su l f u r  ~nd some su l f u r  as su l fa te .  One would expect 
the su l fa te  su l fu r  to enter the melt d i r e c t l y  as su l fa te ;  py r l t es  to react w l th  
sodium carbonate to form sodium su l f i de ;  the organic compound-contalnlng s u l f u r  
to be thermal ly  decomposed and fu r t he r  attacked by =he steam, i t  is  Fel t  that  
t h i s  su l f u r  w i l l  u l t |ma te l y  become sodium su l f i de  and perhaps a small amount 
w i l l  escape from the meit as carbony| su l f i de  and/or hydrogen su ' f ; de ,  With 
about four  percent carbon present in the melts ~he s u i f a t e  sul fur  should reduce 
to s u l f i d e .  As soon as th l s  melt enters the combustor~ the sodium su l f i de  should 
be immediately ox id ized to  sodium su l f a te .  The present f low sheet ca i | s  fo r  ash 
removal From the melt e x i t i n g  from the combustor. Thus the i n i t i a l  work was done 
on sodium su l fa te  in the melt .  

a. Crys,ta, l l i .zation o f  Sodl.um S u l f a t e , i n A s h  Remora! Section 

Some pre l lm inary  experiments establ lshed that  sodium su l fa te  would bu i ld  
up to a Fa i r l y  high concent ra t ion in the sodium carbonate-blcarbonate so lu t ions .  
A so lu t i on  was prepared a t  190"F which slmulated the f i l t r a t e  ~?ter r~ova !  o f  
the ash; t h i s  so lu t lon  contained 6.T~NaHC03~ 10.6~Na2C0~ and 14.~NazSO 4. 
The so lu t ion  was cooled to 85"F~ a so l ld  f i l t e r e d  o f f  in ~opes tha t  i t  would be 
sodium su l f a te  but i t  turned out to  be sodium bicarbonate. I t  was concluded tha t  
c r y s t a l l i z a ~ i o n  techniques would not a l low excess sodium s u l f a t e  to  be removed 
e a s i l y .  

b. Behavior o f  Sodium Su l f ide  Tn..Ash .Reenoval Section 

F i r s t  i t  was necessary to prove that  sodium s u l f i d e  would be the major 
su l f u r  compound.in the melt from the g a s i f i e r .  A sample o f  a frozen melt con- 
ta in ing  8~ash and 4%carbon made at  1900"F was found to  conta in malnly s u l f i d e  
su l f u r  and a t race o f  su l f a te  su l f u r .  The su l f u r  introduced in the ash was 
mainly sul fate~ thus the carbon must have reduced the su l fa te  to  su l f i de  in the 
me|~. 

A d i r ec t  determinat ion was made by preparing a melt o f~% 5odium s u l f a t e  
in sodium carbonate a t  1740°F. This melt was sampled 3 then 4% carbon as 
an th rac i t e  was added and the melt sampled at  53 303 and 55 minutes. Nitrogen 
was bubbled through the melt at  a l l  t imes. Gas samples were analyzed for  s u l f u r  
compounds by flas chromatography. The gas analyses did not detect aqy su l f u r  roE.- 
pounds present.. Q u a l i t a t i v e  ana lys is  on the melt samples ~hdwed su l fa te  to  be 
s t rong ly  present in the F i rs= sample~ as'expected3 before the carbon add i t i on  



THE~.W. KELLOGG COMPANY 
A DIVISION OF P U l l . M A N  INCORPORATED 

R K | ~ A M t N  a O ~ Y E ~ O P M t N T  D | P A m T ~ ¢ k T  

PIGE N0. 5 

REPORT W0 .  35 

and only a tra¢e present ;n the 5t 10s and 55 minute samples; su l f i ae  was 
not present in the o r ig ina l  sample but p,'esent to a large extent in the 
other samples. This qu i te  conc lus ive ly  establ ished that su l fa te  is eas i l y  
and qu lck ly  reduced to su l f i de  by carbon in th~ melt. 

Experiments were continued on the melt from above to estab l ish  :he 
d i spos i t i on  of  su l fu r  during gas i f i ca t i on .  Steam and carbon were reacted, 
samples o f  melt and gas analyzed as sho~n in the fo l lowing tabu la t ion .  

Qua l l ta t l ve  
Melt Tes~ Gas Analysis - 

Time-min Not.._.~e S....~ = SO~ C02 C0 H? N 2 

- C02 in +++ + 71 29 - - 

- Ai r  in fo r  5 minutes - + + ~  1.2 - - 80 
0 Steam ;n 5 minutesj then an thrac i te  added (t ime zero) 
5 Gas i f i ca t ion  * -~ + 23.0 15.0 53.5 8.5 

15 Gas i f |ca t ion  +~-~ + 25.0 I0.0 51.5 13.5 
45 Gasf~ciat ion ~ ÷ 23,0 ~.0 50.0 23.0 
75 Gasi f i ca t ion  ~ ++ 15.5 : ,0  41.5 42.0 
95 Gas i f i ca t ion  ++ +++ 1~.5 1.0 37.5 ~8.0 

110 End~ f reezing point 1306"F 

These resu l ts  show that  a i r  ox id izes su l f i de  to su l fa te  extremely fas t j  ;hat 
carbon does reduce su l fa te  to su l f i de  during g a s i f i c a t i o n  evan in the presence 
of a large ex=ess of steam but that as the carbon becomes de~l-~ed, the steam 
and/or carbon d iox ide tends to reox id ize the su l f i de  to su l fa te  ( q u a l i t a t i v e  
tes t  on l y ) .  Although a | i  gas samples were analyzed for  sul furous gases, none 
were detected at any time. The level of d e t e c t a b i l i t y  was 0.01 to 0.1% 

Consideration was now given to what would happen to the sodium su l f i de  in 
the ash removal-sodim~ recovery sect ion. I n i t i a l l y ,  the melt is quenched and 
the sodlum compounds d isso lved in a 7 - ~  sodium bicarbonate so lu t ion from wh|ch 
the ash is  removed by f i l t r a t i o n .  The next operat ion :s carbonation to convert 
the dissolved sodium carbonate to bicarbonate. Prel iminary q u a l i t a t i v e  exper i -  
ments qu ick ly  escablished that  solu=ions of sodium su l f i de  wi th and without the 
presence of  sodium bicarbonate or carbonate l iberated hydrogen su l f i de  when 
treated wi th  carbon d iox ide.  A l i t e r a t u r e  study v e r i f i e d  th i s .  A so lu t ion  of  
7.8% sodium bicarbonate~ 13.7% sodium carbonate s and 2 . ~  sodium su l f i de  was 
prepared at 150"F and carbon d iox ide bubbled in through a sparger in a graduate. 
Hydrogrensulf ide was l ibera ted  over a period of  2.5 hours even a f t e r  a l l  the 
sodium carbonate had been converted to bicarbonate and a l l  the excess bi=:arbonate 
p rec ip i ta ted  out o f  so lu t ion .  The f i na l  so lu t ion  showed p r a c t i c a l l y  a l l  the 
su l f i de  had been l ibera ted .  This indicated a q u a n t i t a t i v e  experiment should be 
perfomed. 

~ln a q u a l i t a t i v e  manner~ the number o f  plus signs indicates the amount of  the 
component present, 
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Using the flow~heet fo r  the p i l o t  p lant  (4/18/67) and the su l f u r  content 
o f  our bi tuminous coal i t  was ca lcu la ted tha t  about 1% su]Fur was present in 
the melt going to  the ash removal-sodium recovery sec t ion .  The f i ] ¢ r a t e  from 
the ash removal f | ] t e r  was then ca]cu]ated to contain 78.2%H20 ~ 7.T~ NaHC03j 
]3,7%Na2C033 and 0.~%Na2So A so lu t ion  weighing a tote1 of  ~69 grams simulated 
the above f i l t r a t e  composTtton. With an i n l e t  meter ¢o measure CO 2 gas in and 
an o u t l e t  meter (kerosene f i l l e d )  to  measure C02 and H2$ out a ra te  o f  su ] fu r  
removal under carbonat ion cond i t ions w i t n  the above solut ion'Was obtained - 
gas ana|ys is  fo r  H25 were made every f i v e  minutes on the o u t l e t  gas from the 
carbonat ion tower. The uptake o f  carbon d iox ide  and the evo lu t i on  oF hydrogen 
su l f i de  p]aced on an o u t l e t  basis are shown in Figure 1. 

The s i g n i f i c a n t  break in the hydrogen su l f i de  curve represents the po in t  
at  wh ichmost  o f  the carbonate had been converted to  bicarbonate and the carbon 
d iox ide  was now d isp lac ing  the bu]k o f  the su l f i de .  This  is f u r t h e r  substant ia ted 
by the break in  the carbon d iox ide  curve, 

These data suggest that  the carbonat ion tower should be run almost to  the 
break in the H2S curve in order to recycle the carbon d iox ide  w i th  a low concen- 
t r a t l o n  o f  hydrogen s u l f i d e .  This so lu t i on  should then be f u r t h e r  carbonated in 
a separate zone to  complete the p r e c i p i t a t i o n  o f  sodium.bicarbonate and d r i ve  o f f  
the ma jo r i t y  o f  the hydrogen s u l f i d e  to g ive a high ehough concent ra t ion o f  
hydrogen s u l f i d e  in the e x i t  gas which w i l l  a id  i t s  separat ion from the carbon 
d iox ide .  Although the f i na l  so lu t ion  ¢ontains a |ow concent ra t ion o f  s u l f i d e  i t  
w i l l  be recycled to  the quench zone thus causing no d l f f l c u l t i e s .  Methods o f  
removal o f  hydrogen s u l f i d e  from carbon d iox ide  w i l l  be ] i t e r a t u r e  searched before 
exper imentat ion.  

c. Ox ida t ion  o f$od jum $u l f |de  by Stleam-Ca~bon Diox ide 

As reported las t  month, i t  was ind icated that  steam-carbon d iox ide  ox id ized 
s u l f i d e  to  su l f a te  in  a carbonate melte Further v e r i f i c a t i o n  o¢ t h i s  was obtained 
by a s im i l a r  experiment, in case oxygen from the gases I although of  h i g h ' p u r i t y j  
or From the f reez ing o f  the melt sample in a i r  may have caused the oxidat lon~ 
greater  precaut ions were taken~ The hydrogen~ nitrogen3 and carbon d iox ide  gases 
were passed through a copper deoxygenator~ the water deaerated comp|etely before 
use and the melt samples taken in to  a carbon d iox ide atmosphere. Over a three hour 
period w i th  50/50 steam/carbon d iox ide  passing in to  a ~ sodium s u l f i d e  in sodium 
carbonate melt~ melt samples p rogress ive ly  showed higher su l fa te  and lower su l f i de  
content.  The ' react ion does not appear to  be fas t .  i t  i s  poss ib le that  the Inconei 
reactor may p lay a ro le  in  t h i s  behavior .  Thus the experiment w i l l  be repeated 
using a HcDanel alumina re f rac to ry  tube in place o f  intone1. 
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B. Pro|ectl.ons: 

The fo l lowing remain to be invest igated: 

1. Does a i ! - t h e  coa~ su l fu r  stay in the melt when coal is bottom fed 
during gas i f l ca t ion? 

2, is sodium su l f i de  in the melt oxidlz~d by steam-carbon dioxide? 

1 

4. 

When w r i t e s ~  FeS 2, is reacted with a melt 3 wha¢ is the chemlstry? 

Prepare 8%ash I 4%carbon~ 1% su l fu r  in a melt at  1900°F in an alumina 
tube to el iminate contamination from inconel, Study ash cemovai~ su l fu r  
r~ova l  and sodium recovery. This could a lso be done by s ta r t i ng  from 
coal and gasi fy ing un t i l  the ash is b u i l t  up in theme i t .  

5. Invest igate su i fu r  recovery methods f o r  2-10% hydrogen su l f i de  in carbon 
d ioxl de. 

6. EfFect of steam-carbon dioxide pressure on the so lub i i i za t i on  of s i l i c a  
and a|umina in molten sa l t .  
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I I I .  CHEHICAL ENGINEERING STUDIE$.ANDDEVELOPHE..NT 

A. A c_compl ishments 

I. P i l o t  Plant 

The Status Report and Proposal were completed and forwarded to the OCR 
dur ing June. 

ProcesS' rev is ions  were made to the Ash Removal sect ion o f  the p i l o t  p lant  
to  a l low fo r  a concentrat ion of  the quench so lu t ion p r i o r  to the ash f i l t r a t i o n  
step.  Tests run by a F i l t e r  manufacturer (Eimco) ind icated that  f i l t r ~ c l o n  rates 
could be g rea t l y  enhanced by increasing the ash content o f  the so lu t ion  to the 
f i l t e r  from the previous two percent level to about 30 percent. This has been 
accomplished using a p r e - f l l t r a t l o n  th ickener and w i l l  not resu l t  in an apprec4able 
cost change in t h i s  sect ion.  

Work has begun to prepare process load sheets fo r  ;nc lus lon in the f i na l  
p i l o t  p lant  Process Release. 

2. F1owsheet Studies 

Work on the process design o f  the synthesis gas plants temporar i ly  suspended 
aue to the press of  preparing the Proposal and Status Report, has been resumed. 

B. Pro ject ions 

1. P i l o t  Plant 

Work on the Process Release, w i t h  pa r t i cu la r  emphasis on the preparat ion o f  
load sheets, will cont inue. 

2. Flowsheet Studie ~ 

Process design o f  the synthesis  gas plant w i l l  proceed. In add i t i on ,  work 
w i l l  co'hence to complete the hydrogen, flowsheet so tha t  the "process package" 
For hydrogen can be completed. 
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;V.~NECHANiCAL DSVELOPHENT 

A. Accompllsl~nents 

i .  H,ec,banlcal. Cha,racte.r;.stics Test in~ 

A t ransparent p las t ic  model o f  the proposed p i l o t  p lant  g a s i f i e r -  
combustor has been constructed. This model, when operated w i th  mater ia ls  
simulat ing the proper t ies of the molten sa1% w i l l  al low v isual  observation 
of  the internal  c i r cu la t i on  w i th in  the vessels. Information of  t h i s  sor t  is 
needed to insure that  proper deaerating space is provided in the regions of  
melt withdrawal~ and that there is  s u f f i c i e n t  ag i ta t ion  in the molten bed 
i t s e l f .  Some observations w;11 a lso be made as to the overhead space required 
to minimize melt carry-over From the vessels in to the gas o u t l e t  piping. 

2. Corrosion Test inq of,,Hiqh Temperature Haterla,.1,s 

Corrosion Test #12 oF Honofrax A was terminated at 515 hours during 
th i s  report period~ and the specimens examined. The average corrosion rate 
for  the 515 hours was found to be 0.276 in./yeer~ with a maximum of  0.422 
ln . /year  measured across a p i t ted  surface which prevented precise measurement. 
Rather severe surface p i t s  were found in the sides of the test.  specimens which 
had been the outs ide surface of the o r i g i n a l  Honofrax block. These pits3 on 
Further examination= were found to  have started as small "bubbles" which had 
been formed when the ceramic was cast ;  the molten sa l t  penetrated these and 
enlarged them= but caused no p i t t i n g  unless these bubbles were present i n i t i a l l y .  
Several small cracks that  were present in the samples p r i o r  =o tes t ing  were found 
to have been enlarged by the act ion o f  them ol ten sa I t j  but not enough to endanger 
the i n t e g r i t y  of  the block. 

This tes t  v e r i f i e s  the premise that  i t  is important to  have Honofrax A 
that is as f ree from flawsp both voids and crack% as possibie.  To th is  end~.a 
sample Diamond Cut Lug (DCL) block o f  Monofrax A has been obtainedj  and w i l l  be 
used fo r  f u r the r  tes ts .  .This version o f  Monofrax A is f ree from internal  defects 
that  have been present in a l l  specimens of  th;~ material tested to date. To 
insure the soundness of  fu ture t es t  specimens=.theywi i ]  be u l t r ason i ca l l y  inspected 
p r io r  to t es t i ng .  

B, Proiect ion~ 

I. Mechanical Characteristics Tes;inq 

Visual observation of  f low patterns obtainable In the simulated reactor 
w;ll be made to check c i r cu la t i on  and general operat ion. 

A tes t  f a c i l i t y  wi%l be constructed to invest igate the p o s s i b l l i t y o f  
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using a s | l p - j o i n t  in molten salt  at process temperature. This ¢onstruct ion ls 
proposed For use in the p i l o t  plant~ and must ~e ~ v a l ~ e d  as to r e a | i a b i l l t y .  

2, Corroslon Testinq of Hiqh Temperature Hater la ls  

Testing of Honofrax A w i l l  continue, using DCL specimens that have 
been u l t rason lca l l y  inspected for soundness. In addi t ion j  a program w i l l  be 
started to invest igate the s u i t a b i l i t y  of  INSULAG as a thermal insu la t ion behind 
the Honofrax A. This program w i l l  involve p r imar i l y  the invest iga t ion  of INSULAG*S 
strength at temperature, and i t s  s u s c e p t i b i ] i t y  to crushing due to repeated 
thermal cyc l ing.  
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V. MANPOWER AND COST ESTIMATES 

Figure 2 shows the projected breakdown for Phase l for 1967 as 
well as the actual ef for t  that was made. I t  can be seen that a 12.8 man- 
ef for t  was made during June. Figures for Hay have been revised to in- 
clude charges which were erroneously ~ i t t e d  from May's b i l l ing.  

Figure 3 shows expenditures during June. For the month $21~G64 
was expended~ not including fee and G & ~. The total  expenditures through 
June were S695~O18.(Again~ figures for May have been adjusted to include 
the previous omission.). Includlng fee and G & A~ the total expenditures 
were $792~230. This is  72% of  the encumbered funds. 
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