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OFFICE FOR EMERGENCY MANAGEMENT 

NATIONAL DEFENSE RESEARCH COMMITTEE 
OF THE 

OFFICE OF SCIENTIFIC RESEARCH AND DEVELOPMENT 
1530 P STREET NW. JAMES B. CONANT. Chairman 

RICHARD C T O W .  Vice Che.immi 
ROCER ADAMS WASHINGTON, D. C 
CONWAY P. COE 
KARL T. COMPTON 
FRANK B. JEU'EIT 
MAJ. GEN. R C. MOORE 
CAPT. LYBRAND P. SMITH 

IRVIN STEWART. Executive Secretary 1943 Graybar Building 
420 Lexington Avenue 
New York, New York 
October 1, 1942 

D r  . Melvin: Calvin 
Univers i ty  of C a l i f o r n i a  
Deptarment of  Chemistry 
Berkeley, Ca l i fo rn ia  

Dear Dr .  Calvin: 

I send you herewith a copy of  t h e  du Pont Spec ia l  Report on Salcomine 
Deter iora t ion .  You w i l l  note t h a t  t h i s  r e p o r t  g ives  a summary of 
du Pont ' s  o i l  suspension set-up as w e l l  as t h e  observa t ions  which they  
have made upon t h e  l i f e  o f  t he  Salconiine material i n  o i l  suspension. 

There a r e  seve ra l  t h ings  of cons iderable  i n t e r e s t  i n  t h i s  r epor t  among 
which may be mentioned t h e  f a c t  t h a t  t he  r a t e  of d e t e r i o r a t i o n  i n c r e a s e s  
r ap id ly  a f t e r  about  130 hours of operat ion.  
t i o n  i s  obtained i n  those  cases  resulting i n  t h e  formation of t h e  red 
isomer which i n  s o m  way seems t o  be connected w i t h  t h e  i n i t i a l  t r e a t -  
ment given t h e  Salcomine o i l  suspension. 

Also t h e  g r e a t e s t  de t e r io ra -  

T e  look forward t o  rece iv ing  your cornments upon t h i s  r epor t .  

Very t r u l y  yours ,  

3. s. y v w  
8-- 

S. S. P r e n t i s s  
Technical Aide 
Sec t ion  €3-7 

SSP : d s r  
Enol. 
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(Standardized rece ip t  form for use i n  t r a n s m i t t i n g  CLASSIFIED m a t e r i a l )  
TO : 
RE ' 5 material 
Original t o  be signed pel-sonaliy by t h e  rsciptent auld returned to sender. 
Duplicate  t o  bc r e t a i n e d  by t h e  r e c i p i s n t  addressed. 
T r i p l i c a t e  r e t a i n e d  by sender f o r  silspanse f i l e .  

i 1 i I 

I I ! 

*SO: signed o r i g i n a l  E: phObFtak C@FJ  
CC: carbon copy - 7  11,: typed cory e i g n a t u r e  ) ---- 

(Datc)  
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R . e p ~ ~ t  Prepared by: 

C, C. Be31 
E ,  F ie ld  
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1. Small Scale Tests Invoivirig Deterioration 0.l Salcomine 
__1-11- 

Suspension 

A series of simplified l i f e  tests on 25% SaLcornine 

suspensions in Whhit,e Oil was carpied out ir, which oxygen 

continuously passed through t h e  suspension while alternately 

heatIra t o  9O-pg"c.. for 5 ~ i f n u t 9 3  and cooling t o  30°c, for 

25 minutes, %hc , h ~ c m m l  cyc le  is f rom complete desorption 

to 60% of  s a t a r s t fon ,  E x c e p t  for L i f e  !Pest A (See T&ble I> 

the heat t , ~ a ; z s f ' e ~   ea by rwer:s o.? ex%eFna1 Jacket, A n  

elec- t i i ical ly  driven ~ ~ L P P G F  w s pixnided + 

dried by passing over aoda-J%me and KOR pellets at 100 lb, 

pressure, 

centrifuged, rrashad wlth cyclohexane, di4ed and then examined 

by our  standard procedure for the dry s o l i d ,  

Cylinder oxygen was 

Samples of suspenfion uere taken at regular intervals, 

Results to date arc sumur lzed  in Trble I, L i f e  

Test A 3hows a degradation r e t e  of only 3% per 100 cycles 

for the ffrs'c 300 cycles, which then increases rapidly  to 

15% in t h e  peidod of TOO to 850 cycles ,  

Life  est D suggests t ha t  t ~ i e  F ~ I - ~ J - R ~  e x c e l l e n t  performance 

is the  result; of  low e,Sgorpt9on tenperatures. The subsequent 

more m p i d  d e p n d a t l o ? i  m y  be ?scribed ! o  Excessive water 

introduced by the svea-tlng of t h e  coollr,g coil during a 

period of very humid k-eabher. 

however, that optimum traces of vater were preaent in the 

early part of the test,* 

A comparison with 
c 

The possibility s t i l l  remalna, 
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Table I - -..- 

Teat Cycle - Suspension 
Abs, $ Degrad, $3 

100 c g C l 8 B  Remarks OxFjBen -- T s9.L 
Open co i l s  
f o r  cooling 

It I? 1.2 15 c ondernsa t i 0' 
300 11 I 1  11 3; caused HzO 

Cylinder 15°C. 3-w 
- 3.5 

2 * 9  
I1 

0 20 hr. miller3 
11 

A 

11 

D 0 
200 
500 

I 1  Ctz sat ,  30"C0 4.0 - 
P? at 25"L n 2-8 30 

C 0 
100 
290 I1 11 1-4 22 488 8 ,  Ha0 

through 350 
80 Salcomink 

0 'tlm!ll2ed; d i s -  EYy 02 3 r o c .  4.4 - 
11 Ti 4.0 - 
I 1  t1  3*2 11 S e t  up t o  

, t h i c k  gel 

Pry,,O, 30"CO 4.2 - "Drtponol " re= 
11 3.7 12 a c t a .  
1: Thickens buf 

does not se+ 
2,4 13 

UP * 

H 
100 persed In unit  
245 

Q 0 Uxmllled plus 
11 

100 1% "Duponol" f) 
340 

14- Very rapid 
0 Unmilled; dis- Drg, ,Oz  30°C. 4.4 

4,l 
0,31 66 drop. Red 

color In- 

is omqrl za- 
tlon. 

tl 
J 

50 persed in Waring I1 I! 180 Blendor 
d i C a t 8 S  



The harmful effect of large m o u n t s  of water 1s 

shown in L i f e  Test C vherc double the degradation rate 

with dried O2 w ~ 8  @btaLnQd by saturating the O2 with water 

at 2gVC, 

pressure) of i i n t e r  i s  t n  pr0~13m3su 

ture  operestion has n o t  y e t  been checksd, 

A t e s t  of t h e  effect of traces (0,l mm, partial 

Tho vnlue of low tempera- 

The above life tosts w e ~ o  performed on Selcomine 

ball milled in White Oil, aince t h i s  milling appears neces- 

sary for operation of the seV.i.-works unit. 

was performed t o  determine vhsther milling affects life. 

In Test H m i l l e d  ~ ~ t e r i a b  was auspended by an ordinary 

stirrer, 

the milled SaZcomIae (startlng at a hlgher level because 

the milling Loss was not introduced) but after 245 cycles the 

suspension had forrLed a tk lck ,  non-pouring gel. 

examlnstlon revealad the presence of extremely minute crystals. 

Setting-up of the  gel 1s prsvcritcd by the addition of "Duponol" (3, 

an 011 soluble wetting agefit, b ~ t  tho mate of deterioration is 

still the same, A susponslon prepared 'by hlgh'speed agitation 

In a Waring Blendor shows a very rapid l o a s  In capacity 8180 

without gelling (Test J), 

red color of the Iner t  red isomer of Salcomine. 

A series of' t e s t s  

Degradation proceeded at the aame rate as for 

Microecopic 

The recovere? solid took on the 

A batch of S Q l C O D L h 0  ball milled for 20 hours a8 a 

394% suspension underwent no apparent change in particle size 

I Z b 0 0 1 5  
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and no loss In capacity. The high concentration appears 

sufficiently viecous to reduce tho effect of the dlL1. 

A change analogous to that  produced by the Waring Blendor 

appears to have taken place, however, since a l i f e  t e a t  

now i n  progress on t h l e  mterinl showed rapid degradation 

with formatfon of tho red c o l o ~ ,  and no thickening during 

operation, 

of the  cpyatals occvrred which e l inbated  the gelling action, 

One might postulate that in both cases a polia,hing 

It is more difficult, howevcz, to exglah the formation of the 

red color, We need to know m r e  about the mechanism of forms- 

t ion of the inert red iaomm. 

A s tab i l i ty  test on the above suspension was carried 

out by pass~tng oxygen through s ~ o w ~ y  at 100'~~ (no cycles), 

After 106 hours the mcovered SalcomFne was red In color and 

almost completely inert, This  result is contrary to an early 

test In which 3-n u~trnilled IO$ Salcomine suspension was treated 

at 98" for 150 hours (except for 21 cooling cycles t o  xneaeupe 

capacity) in which Q l o s e  in capaxi tg  of only W ~ B  observed. 

Pests st other tmperatures  a m  in progress, A Solcomlne 

suspension subjected to 200 cycles between 30" and 95" in our 

l i f e  t e s t  unit with no oxygen f low suffered no deterioration. 

White Oil is slowly oxidized by p u r e  O2 at 10O0C, 

Salcomine, however, appears to effectively fnhiblt the oxidation 

of white o i l :  thus k l h f t 8  oil plus 0.5s Salcomine contained no 

tpace of aldehyde, ketone, acid or peroxide after exposure 

to oxygen for 148 houra at 100°C. 

I 2 b 0 0  I b 
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The oxygen produced by the sed-works unlt 

was found t o  contain 0,004-.006$ CQ when operating at 

25-30°G, absorptfon, 85-95*c denoi-ptlon, 150 lb, alr 

pressure, 

0.026$, 

dat ion of Srlccn-.bno, it appecT3 t h t  hlr'',cr abwrpt ion tempera- 

tures accelerate this reacticn. 

In one test a t  45"C, absorpt.;.on the  CO had risen t o  

If the  axowat of CO 2s relntecl  t o  t he  rate of oxi- 

Based on our  exper2ence t o  date we L'.? summarize 

the f ~ . c t o r s  involved in the X f e  of  B Salcom-lnr GL..L;wngion 

a8 follows: 

1. Oxidlation of the Salconine itself appear6 to 

a primary cause of degradation. 

anerhysls of seat-works s p e ~ t  Saleomhe,  the presence of 

in off-gas, and the obsempved adverse effect of increased 

absorption t eqe ra tu res ,  

This is based on ultimate 

2. Excessive watw in the oxygen accelerates 

degradatlon ( s t e m  w i l l  hydrolyze Salconins), 

of water ln traces is get to 3c detemhied ,  

The effect 

3* Most rapid dogrsdatlon hers occurred when a red 

color has been obeerved l.n the rscovared s o l i d ,  which m y  

Indicate formation of the iiimt rsd isoxer. Until the 

variables that influence t rmsformatlon from one isomer t o  

another are understood and aontrolled,  it is ressonable t o  

expect non-reproducible results I n  life tests. 

1 2 b 0 0 1 1  
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White Oil has not contribute6 t o  the degradation of Salcomine, 

5 *  A temperature cycle In  the  absence of oxygen 

doe$ not appear to degrade SEilcomlne, 

I 2 b 0 0  I 8  
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Appendix A 

A , P . I ,  Gravi ty  at 6 0 ° ~ ,  

Sy, Or. at 60°P, 

Saybolt V l ~ c o ~ i t g  at 100°FB 

Flash Poin t  O F ,  Open Cup 

Flash Point  O F .  Closed Cup 

Distillation End P o i n t  

USP Acid Test 

Unsulfonetable Residue 

Firs P o i n t  
) 

330°F. or 193°C. 

490OF. or 254°C~ 

Paaaes 

97s or higher 
-25°F 

No, 30 White Oil is a hgdrocai.bon oil Prom which 

a l l  aromatic liyd.rozarbons E S  well ae uraaatuzlatced naphthenes 

and paraffins have been removed, 

saturated aliphatic8 with traces of f3at17ra%ed naphthenlc 

constituents. 

n = 10-12, 

Whlte OIL is predominantly 

The average formula may be wrl . t ten C,Ha where 

The average molecular weight = 154, 

'* 
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