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The atbached report surmsrlzes the results obtainsd in

& att@y conduoted for the purpose of evaluating sodium versus lead
oabalysts in the wenufacture of resins. This shtudy has now been ,
cvompleted at Philladelphia insofay &s all the scheduled balohes have
b@mw manufaetmrsa ana fhﬂ @a&@nﬁi&i pramnct{on and test dats baken

- I% vas originelly plenned Lo iuncorporate the results of |
an oxactly slumiisy study to be conducted by the Toledo Plant. How-
ovey, sincs those resulbs are not Teb aveilable, we ars forvarding
@ﬁiiadmipﬁﬁa's reps?t fow your praliwinsry consideration. As soon

as the nescsssary date is svallabls from Toledo, we will &aka any
naeesssry correlations amﬁ subuit same.
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ADBLEHIA ?Recm& m HETEODS Rxs?zm* No. %
SODIUM mwﬁ mm CATALYSTS 18 m&m Mmmmm

1, mge@vmm -

The @urpmae of &hia vaaw& ia %o aumma@ize th@ re&uit& gf
e atuﬁy wirich was made for the purpore of evelust the use of
sodiom versus lsad catalysts in alkyd resin wanufacture, This study -
was made &8 the inltial phase of & comprehensive program o investi-
- gate the possibility of obiaining s redustion of manufecturing cosis =
thro h aliminatlon of veein filterprsesing. The need for clapi. 7
- ficatlon of our resln liguld has besn the subjest of considerable:
thought and discussion for several years but no full seals program - o
- bad ever beeh previounsly undsrisken to develop the inforwaticn whish
would by reguired to arvive at final decision in this metter, As :
& rosult of a series of dlscussions held seriy. in 1986, it was @@aﬁéw'
ed to seb up a program to evaluate the use of sodiuwm~-hydroxide cata. '
iyst with the ultimate objective of doteraining 1ts full sconomy amﬁ
desirabliity. Ascordlngly, in s meeting beld st Philsdeliphls in - '
 May 1946 and stbendsd by ropresentativeos of cperating supsrvision
of Toledo and Phlladeiphia, the Philladsliphla &abmvatary,anﬁ Process &
and Methods Groups, the Tirat phase of this progrom was developed o
and outlined in detall. Plane were imde for both Tolsdo and Phils.
delphie to produce the sawe type batches, confust siwllsr tests and
o procure the same processing ond filtvation dnta. It is expseted - (i
that the results obtained in this program will provide a bawkgwannﬁf:,J;fg
on whieh daeiaiow for future course of avtiam sen be based. ARREE R
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I1. PROCEDURE

The f@l&owing is & gwn@@al @ﬁ@@@i@hian of the pvoaaﬁuw&

which wes followed in meking thie astudy:

L.

- factured waing the normel lead oxid

2.

?ﬁvﬁa b&%@hﬁﬁ-v? sagh of the foiiGWiﬂ§ rsainﬁ WHXD mEOe |
2 litharg@} mat&lyat.

8C-103 - Chinavood Alkyd #
RE-203 -~  Oeinding Vehicle
Eﬁnlla -  Boys Alkyd

T type vesin was proﬁuead on the
' low Ghivnavood forwula.

After completing the above, thr@@ batches of each of the
sans resins were manufastured, using sodium hydroxide
catalyst 18 place of tho 1@&& oxide. Qusntlities of cabm~
iyst need in each vesin sve shown in Exhibit I. The
Philadelphia Laboratory issued ﬁyyarimgntai faﬁmuia& ta

gover th&a Lormuiation oh&ng@‘
3

All h@t@h@& HETS - prov@am@& and G@h@f&i&@ h&nﬁi@d in tﬁ@
aﬁanﬁ&vﬁ mann@ws

A, 3&8@& slze

. 3,000 gallon finished resin |

B. Typs processing - Solution m@ﬁh@a{mona and bﬁ&@&%_
- B, ype of phthalic aﬁﬁiﬁion - Sorev fesd S
- D. Catsiyst sddition - Slurey

4

- H. @vpa £1lter aiﬁ - Johns~wﬂav111$ %taaﬁaw& Sﬂ@@@'

Z. Condition of ﬁ@oking k@ﬁ%l@~ Glesned before each b&%c&,v

Sewples of the unfilisred y@&ins W@r@ tﬁk%ﬂ ana examined
for appearances, alaua, eta. _ _ . S

&Al batches vore fiit&rpwa&&aﬁ gn tn@ no»m&l m&nm@vz

A, 411 batches filt@rpr@agwd from stovege tenks. i
B. Type of filterpress -« Shriver 24" pka&e and fr@mw Pt

G+ Type of press pump - Viking ZEM - 1%

D, Maximiom pump prosgure - 1504/ ﬁg in,

B. Pump Speed _ - 164 R.P.M.

F. Type Pilter papar ) . - Kraft 0257 ' RS
@, Type press screens - #18 gage perforvatsd piate .

95 holes per s¢.im. T/647 center
I, Method of filter atd

- application ‘ ~ Prs.coab
3; Pounds filier &ld per '

_ceating - 3.0
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II. PROCEDUBE . Gontinued

5. ﬂnmplmt@ msnufacturing records and equipment data were
tekon. This included all availlsble date in vegard to o
cooking oyoles, filterpressing rates, &te. 8@9 Exhibit Eﬁi ,
apd Ssuple &ata Shest Exhible VI. L

T Gompists iabaratopx aontwol Ltosta vers m&&a on all b&ﬁeh&&
snd recorded. Des Exhiblt IV. ,

B._a@ear&a were kept of all finisbed produst @namsl& into
which sodlum sata&yzeﬁ reslpe were consumed. -

9.'Filtration tea%s wore run on all pnfiltered batchos uaing
 the Perlin Piltretion Test for ﬁ&%roa&i&n&aﬁa #718. and
réesults recar@aa. See Bxhibit v,
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SUMMARY OF RESULAS

The resulbs obtained in this &t&ﬁy /Y %ummarig@ﬁ ﬂﬁﬁ

ﬁiacu&sa& under separate headinge as ﬁollnws-

A.

_ pronounced in the case of the sodlum RG.103%s, two of whﬁéh
Caould heve passed conbrol l&bmw&%ory @1&rity t@mﬁa in ugse
- Plltered stabe, L

' This diffaranc@ in e&arity wan notie@& in th@ eaaa cf twa mf

: extr@mﬁlg eloudy.

'6»

~ whioh raquiraﬁ aim ehan@aa of papsys.

A&i batohes of both Pypes vere novmal in respost 30 mmma _
and bateh cooking eycies with the exosptlon of one RU-114,
sedlum cabalyzed, in which 1t was necessary to add addi-
tlonal (-218 o obtein the monogiyceride. This single
batch was axtremely poor in sooking egwla, al&ri&y and
filtratien yroyavni@&. ,

Both RO-11% and R0.203, acﬂium catalysed, vaqui?@& &sag&r
mono and bakteh cysles than the chveapanﬁing lsad batohse

while all sodlem RC-103's rveached mono staga in 30% less
time then the lesd EG»lOE's;

Clarity of the unfilteved resing was d@finitwiy better
in the cese of the soldium batohes. All lsed balches were

conslderably cloudy wheress siz of the nine sodiwme batches

wers clear or only very slightly clouvdy. This was more

the three sodium RC.114w which weve bstier than the sorres.’
ponding- lesd batches. Howavar* the third ao&ium RO i&% way

The ﬁiff@m@nc@ in clarity was leoast na%iawahl& 1% the cane
of the RC.203ts. Howeveyr, the sodium batshes were a&&gﬁtiy
b@t%@r than ﬁh@ corresponding 1@@& b&%chﬁa. _

A1l batehes auaaaaaﬁul&y passed &11 &abo&a%nwv @@nt?ol t@a%a.,,f f
%o trouble vas experienced vwith drying time in %h@ cese

of the sodlum batehes. - Ses Exhibit .

Filtratisn cycles of 411 aoﬂium b&teh@x war@ ahcrt@? tham .
in the case of the lead. In the cass of the sodlum RO. 1Gﬁﬂs ‘
this difference smeunted to almost 50%. :

, Pilltraticon rates in g&li@n& of resin filsered per hoar jegov

squave fook of press sres weore highey in the cass of il
softium batches. Hers dgain, bthe grestest difference was in -
the came of the RC-1037s, the saﬁia& baﬁch&a ahgwing &b@uﬁ
45% better than the lead.

In gailons fil%@?@d per change of papers on press, the soﬂzum
RC.103"s agsin showed better performance. However, the p@r~‘ -
formence of sodiws RC-1i%'s and RC-203's:wes poorer then i =
the case of the corrssponding lesd batohes. FPart of this can

be attributed to the one single heavy alouﬁeﬁ ﬁoﬁiam E@»li&

pDUPO30001863




113, SUMMARY OF FESUILS Cont'a

7 The results of the Parlin Filtration T@&%ﬁ on the unfilseved
' resing varisd over wide limite. However, in gensval the
rates gbiained checked falrly eclosely with the vates of
resin filtered per change of press papers. The sodium .
RG.10%3 8 povrforned better whils the RO. 31&’@ anﬁ RO-203% 2
. Wers poorer than the lead.

8. The color of the sofilum vesins was note& to ba ﬁark@r tha&

- thosp of the sorvesponding lead batches in the cese of RO-114
and RO.203 while the RC-103's were about egual. This sondi.
tion nay possibly be attributed to color of vaw mberials -
wvhich may have varied ta that extent batvﬁan %h@ @sricd@
of thess tests.

8. ALl sodium catalyzed batichea seaﬁaimsﬁ iﬁﬁﬂ yr®$i§itﬁﬁﬁé

- waterials,such a8 phthalsbes and other types of seed, than
the corresponding lo8d batohes. Praciically no ﬁ@&im@ﬁﬁ wae
noticed in the cass of 8ll so@ium RC-10%'s and two of ihe. :
thres sodiwm RC-1147s, while the sodium BO.2039s showed very
1ittle procipitated metter. 411 lead baitches contsined sone
guantity of whitish-gray sedimsut which varied from @&igh&
in th@ case af RC-103ts 40 bhsavy for ﬁﬁ»@@ﬁ*a. -

10, Bo f&iluya to pass voutine conitrol tests of the finiah@ﬁ
product ensmels intoe which the aq&iumuaatalyﬁ@ﬁ ra&ins v@r&
seﬁsumsﬂ Hes ﬁﬁﬁﬁﬁo _ .
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v, coxcLﬂsxcﬁﬁ |

' Al%hoagh all pnaaea of this evaluation vere cmnﬂuntaﬁ
asccording to the program as planned angd as uniformly as po&aihl@,
there were & number of conditions on which control was neithed
possible nor practical. The following 1tems apposy to be among
-the nors signiriﬁanz'

1. Due to recurring ahortag@s in cila, giynevin@ and yhthﬂiie

anhydride and bscause of the type batches, 1t was necessary

o extend these tests over & four-month parioﬁ. Thus,. o
changes in rav maberial charscteristics could have h&d soue
eff@@t on the results. Probably more uniform or consistent”
rates could have boen attained through use of the same lots
of waterials for similar batches. However, this was as%

poasibla under the existing operating eunﬁitiona..' -

2. Filtarpr&asing vas performed in as uniform & menner aa
‘possible.  However, since all batches must necessarily bs
fllterpressed from pre-filter storepe tonks and since
storage time before pressing varied from .5 hour to 80 ¢

 hours, 1t is guite probable that some batchss ”aattl&& oat” -
o varying degrees and others by have "ploked up” guenti.
ties of sediment in the tanks. These conditions way have
affected the pressing rates for sll babohes. Also, teuwper-
ature of betohes being Ffiltered varied from 150%%. to aaﬂvy,; :
¥hich undoubtedly caused some éifferanc@ 1u rates, - :

3. Oply three betohes of gach type resin were proﬁuaaﬂ and :

© - used as a basis in this study. This swall number of tests
limits the degree of depsndablility which can ha pl&c@d on
the averages of the results obtained,

The resulis ob%ained in this stuﬂy appaar to justify %h@ f
fallowing conclusiona- i

1. R@sina of the Lype 30»103, RO-11%, anﬁ RG»?OE cén b@ ,
susceasfully catalyzed vwith sodd.un hydroxide and prc@unaa
in the pormasl mamnsr., They reguire sbout the same per- - 7
- centagse of catalyst as 1n the cane of lead cataiyzed remi&s.;~ o
- of ths same tyys. . _ . '

2, Iv ia poaaibl& ﬁhat sowe incresse in to%al batch acoking
eycle may oceur in the case of sodiuw catalyzed RC-114's
and BC-203's. However, it 13 fell that o greater nunber

“of tests would be nesded to complately evaluat@ this fac%aw.s

'3g'§odium catalyzad rosing can beo auceasafal&y ussd ia ail
: finished product enamels inte vhich lsaﬁ catalyzed resina
. are consumed.

DUP030001865




1V. CONCLUSIONS - Cont'd

4, Sodium-catelyzed resins, in unfiliersd atat@, aomtain

~ lsss sediment apd cloud than lead batches. Clarity,
espsclally in high scid number resins, is often n@arly
egual o thet obtsined by filtavpr@aai

5.,§1ltarprasaing of aoﬂium~cata1yzaﬁ resins ia egual to ar
: better than in the cass of lead batches in considering
overall pressing retes., ¥No marked lmprovement in gallons
of resin por prama cnangs san be expected, ;

6. The Parlin Fitrocellulose Test Hethod #718 can prebabiy
be applied to checking reain {iltration rates but its
accuracy has pot besn clearly demonsirated in this smaell
number of test dditionel tests are being run on regu-

~ larw productiun bateches to procure further d&ta.

Although no mpwcgéic recommendations regarding the ﬁﬁxﬁ R
steps %c be taken in this evalustion would bs advissble until resuits
are available from Toledo, the vesults obtained In our tests indicate
that plent-scale production of sodlumn-catalysed botches could bs -

- uads and filterpressing of some type batches sliminsted for & defin.
ite trial period. A suggested procedurs for this was outlimed in
Pr. P. Robinsonts letter of April 17, 1946 to M. A. Dibbls, Various
wmodifications of this plan can be wede and it should be considered
in setting up the next step in this program. As pointed out 4in the
above letter, the sffect ol unfiltered sodlum-catelyzed resing on
finished product snsmels hes never been conclusively evalusted. .
Production apd testing on a lsboratory basis is msually not com.
parable to plant.scals operabtlon. Therefore, no true pleture cin
be cbtained wniil & series of batchos 1s pra&uaed in the plang and
evalu&tﬂﬁ in finished yraﬂuct enemels,

DUP030001866




nn:mm V3, LEAD camxrms |
EXHlBI‘l‘ 1 |
% CATALYSTS

5 RO~ 5 Y P URONA e AN OIS B

CODE  OATALYST  FAME . CATALYS® USED %

103 W-603 Lead Oxide (Liﬁhwgea) 093

203 6218 Softun Hydroxide . .08?’
Cooouk ‘:' 3%693'. fyséfgae&ﬁ Qxida (Litharge) 027 S
ook :%'G~Qi8 -u‘.' ;$adium Hydroxida 026 .
203 .. W-603  Lead Oxide (mmmgs) 087
203 -  g.218 © Sodlum Hydroxiﬁe . __f_.}ossi_._'

% <ﬁaaaﬁ on parcentaga of catalyat in oils only, nat
: : including glycerine.

v _**l'*One batch requir%d ‘an additicnal chsrge of G~218 ta
- couplete reaction. Total . eharge of 6«218 vas .041%
in thia aingle bateh. | -
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I.

1.

 Bateh Card No.
Pormuis Date

EXBIBIT VI

DATA SHEET
SODIUM VERSUS LEAD CATALYSTS

'BATCH DatA

Ko. 1n serles

Code

Catalyst (Na or Pb)

Batbh Size ~-Gallona,‘

'coomm HYSRORY -
conditian of Gookiﬁg Kettle{Clean or Wo. of batchea |

‘made since cleaning}

Procaaaing mathod«%anoglycerids(Fusaun or $olution):'“i'

- Processing ﬁﬁth@d-ﬁatch . {Fuslon o Solution)

111,

Phthalic Addition {;scmw Foed or @rév:ity}

Catelyst Addition . : {51urry or Dry}v

wampﬁratu?@ of momm at catalyst aﬁﬂition

ﬂnonog;yneriQa.coaking cycle - hours
Total Bateh Cooking Cyols - hours

?X&@Rﬂﬁlgﬁ
Pyps Filter Press
&iza of ?r@ss Plates

: No. of Presg Plates
?gps of Press ?amp.
. Press Pump Capacity
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EXHIBIT VI
-2 - - Comtrd
B. Filter Media
 Pilter Paper - Type and Thickness

Press Scr;aenﬁ‘-{.- Type and Mesh
- Pilter Cel - Type and Grade

.Fiitér Cel - Lbs. used per press coating

ﬂat:ﬁad }o't' Fllter Ald s,pplio&tion(Pre-apa't,,_etc.} — N
. Processing

‘Indicate vhen bateh was pressed
- {direct from mixer or after storage)

If stored, : indicate hours ‘o.f" storage
before pressing .

Batch tmm’aﬁtum’ during filtsrpmssing
‘Initial Pressure - #/sq. in. .

Final Pressure - #/sq. in. .
_ Press changes per batch

‘Totael press hours per batch

Total man-hours per batch{for filterpressing)

IV, HISCELLANROUS
Bateh Yield - %

kaa & Special Hotes-
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