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g £187 — thsmal Propertles of Pigments

The GPYC of the semples of 1403 Tm2 in raw linseed oil (2)
exposed to various degrees of relntlve humidity es reported in last
month's report were run again after 5 weeks of standing.,” The results
obtzined were all slightly higher than the original velues, but no sub-
stantial chenge in the packing characteristics has occurred. The data
for the original determinntions and after five Weeks is presented in
- the following thble

L . CPVC
.Relat;we Humiditx‘ Per Cent Moisture OQriginal After & Veeks
0% (dried) -0 - 87% 38%
: 20% o " 0,06% - 32% 34%
50% , 0.12% LAY S 32%
75% T 0,178 C29% - 31%
1ooz . 0.345 - . 5% 27% .

o From the table 1t cen be seen that any tendency toward equilib-
Tiun of stability of the system 1403/moisture/(2) has apparently occurred
'before:the first CPVC determination, which was made ebout two hours after
the samples hed been ground 16 hours on hall mills, ‘Another series of .
CPVC determnat.n.ons on the same 'samples is contemplated after further
nding for seveml months.

s The porosity of double draw-dow:xs of the systems 20 F in (3109),
(48) and (2) were studiad at PVC above and below the CPVC, The double
draw-dovns were prepured by meking a normal series of draw-downs of pzints
of . increas:.ng PVC, stradd],ing the. CPVC a8 determined’ previously for the |
.ﬂplgmeut/binder ayatem in question. .These, films were “then thoroughly dried

which g simjla {draw-dovm series was made over “the first, ina per-

ular directlon. ‘In 'this system each.sample.of various PVC's is ©
pectively abové and beloii each: of ‘the other. samples.- ‘The results for &
: poros:.by of ‘these double draw—dovms ‘obtained: by 'the static conductivity
method are represent.ed in the. follmring tables for/20 F in (3109) at PYC's

ahd 20 F,in (2) et PYCis of 35%, 40%, 45%,.50%, 55% and 60% respectlvely.
.The . CPYC. for. the 20 F/(3109) ¢ ‘combination is 443, for 20:F/(48) is 46% and
0 F/(z 5-43%. % The ‘greater.the‘conductivity,’ the more porous ‘the film, -

The vertical headlngs indicat.e the first draw-—downs, the horizontal headinés
the” second draw—downs. - : :

Chafts fo;l.lbw;.' ‘ \

of 40%, .45%,.50%,  55%,60% cnd.65%; 20 F in (48) at PVC's of the same values
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#1B7 - Cont.

Conducﬁivity - Amperes x 10 -4

F5 20 Fin (2109)

. FA T Single 40 45 50 55 60 65
?'f 40 33 - 39 Toad 13 T8n £ 60

: 45 600 20, a7 &4 83 140 140
sc . 1500 55 120 215 500 270 250

55 1500 60 . 250 600 760 2000 1000

. 60 150 -, 52 270 670 - T 1000 1000

65 1500 . _80 300 - 782 __10C} 107 __1000

. 20 F in (43)

- PYC % _ _Single_ 40 45 5 55___ .80 65

40 79 10 9 z 25 .2 . 51
45 . 25 9 w0 -7 AT e - T3 i
50 ° . 1200 - - 23" 21 B7 ° 8. 120 . 180 -. .. 3
©55 1700 e .27 . 100 0 135 185 | . 220 .
80 T . 2700 .40 - - 30 200 7 ®0u - . 428 - -4RB.- -

E A three dimensionﬁl represent_ ion of tho data fo :20°F -
(5109) 13 shown in Figure I.-" It is obvious from ‘the above dete™that: ‘a
_porous_film’ 13 sealed to. a great ‘extent- by subsequenb aopllcatlon of u.
second coat ‘even ‘1T’ fhis f:le in iteelf "shéws porosity when app..n.ed S
singly, Data is being’ obtalned ‘for other pigment/binder :combinacions’ ‘and
& more expllclt. analysis will be presented when the results are: Iobtamed.

h

: N C e N
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A pcper was presented on Decemher 26 nt the A A A.S. meeting
in Chlcago on "Some Aspects of Gritical Pigment Volume nelationships.?! ’
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#162 - Studies in Flat Wall Point Formulation

Flat Wall Paints ’

Work has been urder way to reformulate Flat-Tone White in order
to conserve titanium calciumi, Several variations have been made, replacing
100 and 200 pounds of 2132 dry with 1403 dry and/or 2228 dry, The differ-
ence in bulking velue between the two.pigmentations was corrected by the
use of additional 2188 dry. - The work to date has indicated that the higher
amount of inert required to correct for pigment btulk has a tendency to
decrease flow. Work will be continued.

Requests have been received from Cleveland for an ‘evaluation of
Netional Lead's One Coat Flat White and du Pont's Interior Flat Wall Paint,
along with Flat-Tone and Paintercraft One Coat Flat Well Paint #10. Sam-
ples of du Pont's and Nationnl's flat paints were obtained from the east
coast and from the Chicago area, as material sold in the east may be some-
what different from that sold in and around Chicago. A sa.mple of . Pratt
and Lambert's Lyt-All Flowing Flat was also included in this evaluation,

- since this meterial is quite popular in Chicago,

As 1nd1cated by the date below, t.he du Pont and Putch Boy flats
are quite low in sheen compared with Flat-Tone and Paintercraft One Coat

] ﬂat #10. However, due to the low sheen, t,hey are less uniform in eppear-
+ - .-ancés ‘There eppears to be some difference in formulatioh batween the two

Duteh ‘Boy Flats, . The sample purchased in'the east is very good in’ ‘washa-
bility, whereas the Chicago sample was found to be poor in this respect.
The twp ‘du Pont samples were also scmewhat different m formulat.ion as

‘ahom by the dlfference ia lu.ding. L

As J.ndicated by t.he data below, we believe _ﬂmt Flab—'rone is
fnirly representative of competitive flats such ad Dutch Boy, ‘du-Pont
or Pratt and Lawbert's, ~Paintercraft Flat Wall #10 is equal to Dutch
B;y xt.;ox' hiding and superior in bmshing qualities, Ilow uxxi uniformity
of sheen,

Chart follows.
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Flat Wall Paint Evaluation -~ ’
Viscos~ - . Drying. . - Brush- ’ Sheer
Name Wt,/Gel. ity #5 Set-to-touch O'Nite i Flow Uniformity De
Flat-Tone Wbite 11.66 - 9.2" . ‘42 minutes .Very ~ Good .. Good ' Good —  Me
Formula 3-1£-~47 S Crgood . fLoen
Batch OJ 340 L -
Paintercraft One.Coat .13.01 21,3" 48 P 'Very.‘-“’[‘.' Very.. : Very - Very Me
Flet Wall Peint #10 o . : . good .- :good "~ good geod
Rex 6£Z10 : i T . h
du Pont Interior Flat 13,71  26.2" - 3 M  Good ' Geod  Good  DPoor I
. Wall Paint, cap stamp- : Lo T -
ing P 40104 -~ pur-’ . .
chased at Newark o . v
du Pont Flat Wall Paint 14.11 31,3" . 3. " . Poor Very Good . Poer " Me
White, cap stamping : RERER - good . :
375 - 750 C 45R190 : . AR :
Purchaosed at’ Chicago : : Coe ) : )
Dutch Boy One Cost ~ ~ 12.65 1o 85 ®  Fair  Feir'  Fair  Fair - 1
Interior Flat Vall Paint . T . S .
Purchased at Newark o
Dutch Boy One Coat White 12,45  -48.7" - 85 Good - Good - Good  Fair - - I
Interior Flet Wall Paint . . e S
Purchased at Chicago - ' )
Prett and Lembert 11,73 35,01 68 " ‘Very  Too Very Very  Me

Lyt-Al1l Flouing Flat White
Cep stomping EB 25 7K570

good . sticky = good good
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Flat Woll Peint Eveiuation. - m
. Continued . i
. - o . r, s ] i ) m
“Uniferiity  Waghabilisy L Lunteast Pavic S
i of . over RS Ovel
Name * . .o _ . _ _Tint .. flve Size¢ — Gxind __Black and Mhite
de Flat-Tone White. .. food Vexy good — AL 988
: Formula 3-12-47 ' . . f11m Gmn ot S - RO
Batch OJ 340 L . 200 Tubs.
i . L e - - . ..,..,. p i
Paintercraft Ose Coat " Good  Fair =~ ».B.E o o7
rlat Wall Paint #10 broke. .at b .
Rex 65810 . . o 300 Tubs. .’ |
du Pont Interior Flat . Cood Very good ‘.... 98,3
, Wall Paint, cap stamp- film OK at . ’
, ! ing P 40104 - pur- . 200 rubs. .
m W..p . chased at Newark : ; T
| "~ du Pont Flat Wall Paint Foir " 85.
; Yhite, cap stemping : :
; 375 - 750 C 452190
-"Purchased &t Chiczgo .
Dutch 3oy One:Coat Gord L . 9708
interior Flat Woll Paint P
" Purchased at Newark .
Dutch Boy. One Coat White Good Very poor = - . CR . . IH .. 9.0
Interior Flat Wall Paint o film broke - .. - - o
Purchased at Chicago : .-at 37 rubs, - S
Pratt and Lambert . Very  “Good - filn - Vexy . ZH ..  95.5

Lyt-All Flowing Flat White good . broke at
Cap stamping EB 25 7K570 - ‘175 rubsa -

PR 1 vy e :
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.12162 - Co!ltl

: The following Sem-—Lustres were made using-the varnishes as
indlcated below: :

Varnish
Semi- Under V:.scosi.ty - #3 . Brush- " Dry-
~ Lustre Obseryation Fresh O‘Nite 5 Days .27 Days ing  Flow ing Sheen
461 L .- CV 7038 20" _3" '24" 20,8%  Good 0K - OK OK
E - 54 days
455 L . CvRQBl _16.6" 22.2" S 24" :18‘7" n " " "
: 27 days
4801, CVR 981-2 _'RL.6" . - “PB,2" . 23" o n "o "
3 days '

- 498 LL CVR 981-5 - 4R.4" 53" .5an - AR " "
.Experimental gname;oia Batches

. Varnish

. Enamel- - Under V:.scosity #s
. oid - Obgervation. Fresh 0'Nite 34 Pays Brushing Ij Drxmg
- 430 L (2848)E 37" 45" 40,8 Good - . Good 0K Good
431 L -CVR 981 23.8" 26.8" 26" Good " T u "
) S : 33 Days
463 L, CVR g81-2 44,6" 48" 41,4" - - Feir + " " B
R ‘ 3 days 19 days' ' _

&= 500 L - QVAR 9081-4 = .24" RB8.8" 25,7 .- Good . n oY u
.o 4 doys
I8l5 L . CVR 981-6 - 35.4" 46" 39" o Fair + " " u

- Based on these tests, it appears tlmt a satisfactory vairnish of

thla type can be maude for Semi-Lustre and Ennmeloid tinte., However, fizther
¥ork must be done to establish the correct body outhese varuiskeos xnd to .
...determne tha afte‘—body tercencies of enamels made. w1tb these Jicuids . :

- ‘Pgrch end Floor Enamels
B The Vehicle Research. Department submitted: the fellowing "A" resin
.~ varnishes for eveluation 'in . Porch and Floor inecmels. The vern shes

- Coded CVR 894-2, 896-2, 903-2 und 906-2 are rechazcks-on ampll cools origi-
.02lly submitted to this department for evalwation, :

4 ' ' 0007-SWP-044964
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: #1262 - Cont.

Varnish CVR B94-2 CVR B96~2 CVR 963 CVR 958 CVR 961 CVR 905—? CVR_906-2

G ) Viscosity -G F E F F F F

E B Color 10 12+ 1112 1 12 8 10

t B 2 5.05 4l  5.05 43 5.5 7.8 9.7

2 0il length 18 18 25 18 18 15 15
V.M, 50¢ 504 50% 503 - 50% 505 50

Composition of "A" Resin Varnishes (On N, VML)

CVR B94-2 CVE 896-2 CVR 963 CVR 958 CVR 961 CVR 9@3—2 CVR 906-2

‘Gl AResin 4007 41,82 - 34,13  41.80  41.87 46,08 46,08
E M (44) 6,35 58,18 65,87 - 2913 - -
Wiz (48) 52,58 - - - - - -
SR (140) - - - . 2850 178 - -
*,. (erz) - - - 34,60 17,24 - -
. (3a17) - - - - . 53,92 -
“*'Kettle Dehy- - '- - - - - 5.2
drated Castor ' i

P

-

e Forch and Floor Enzmels were made with each A" resin varnish listed

., above. These were tompered with regular Porch end Floor Enamel (formula

. 7~2-47) based on (6173) and (4950)G end n similar formulation using AV 170

. and (2841)G. The various encmels were checked for general performance and

- ' the experimental deta is reported in the chart below. The enamels were

made using e drier concentration of 0,2% lead, 0,02% mnganese and 0.02%

& cobalt 23 recommended by the supplier of this perticulcr resin. However,

,. 1t was found necessary to douhle the drier concentration in a pigmented
-enazrel . such as Porch and Floor in order to obte’n satisfectory initial
drying and freedom from tack efter drying over night. ‘

= The enamels are to be exposed on yellow pine penels at Chicago
end Florida at 45° south.

0007-SWP-044965
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Porch and Floor Encmel Dark Groy
Formula 7-2-47

Viscosity - #3 O'Nite
0J No. Vernishes Under Test _ Fresh 4 Days_ Set-to-touch Dry Gloss
504 L. Reg, Porch znd Floor 53,5v ©£0.2" 69 minutes Very good; Good
Ennmel - Rex 153, very slight
formula 7-R-47; var- tack, .

nishes (6173) and (4950)G.

505 L.  Reg. Porch znd Floor 26.8" 27.3" 57 "
Enamel - Rex 153,
formula 7-2-47; var-
nishes AV 170 and (2841)G.

506 L (4100) - (4103) ggn  BS® 85 v

507 L CVH 894-2 ("A" Resin  2%6.8" 34.9" 63 . n
Varnish - 18 gol- .
lon varnish.)

* 508 L CVR 896-2 ("A" Resin 33"  33,7" 76 "
linseed - 18 gal-
lon varnish.)

509 L. CVR 965 ("A" Resin 28" 28" ne
o . Linseed (44) - '
25 gollon varnish.)

510 L CVR 958 ("A" Resin'  33,2" 37,2" 110 " ..
C Chinawood, soya - :
18 gallon vernish.)

SI1 L CVR 961 ("A" Resln  35.8" 39,5 110 "
: Linseed, CWO, soya -
18 gallon vernish.)

512 L VR 903-2 ("A" Resin  37.6" 37 g2 v
(3017) - 15 gallon '
' vernish,)
513 L CVR 906-2 ("A"™ Resin 31,7" 34.4" 71

Kettle Dehydrated
- Cestor - 15 gallon
varnish.)

Very good; Good
very slight
tack,

Very good; Good
very slight
tack,

Very good; Good

slight
tack,

Very good; Good
slight
tack,

Fair + Good
Slight
tack.

Good - Good
slight
tack,

"Good; " Good

slight

. tack.

“Very gooed; Good

very slight
tack.

. Very good; Good

very slight
tack,

Note: Brushing and flow characteristics were eptisfactory on all

"A" resin Porch and Floor Enomels listed 2bove.
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f#162 - Cont,
Porch and Floor Enamel Dark Gray
Formula 7-8-47
Continued
1% Soap Test 24 Hr. Weter Test

Recovery Recovery
0J _No, Varnishes Under Test Thitening After 2 Hrs. Whitening After 2 Hrs,

504 L  Reg. Pdrch end Floor Very No recovery Very slight; No recov-

Enamel - Rex 153, slight slight blis- ery.
formula 7-2-47; var- tering.
nishes (6173) and (4650)G.

505 L  Reg. Porch and Floor .Skight + ¥ " Very slight; Complete
Enamel - Rex 153, no blister- recovery.
formule 7-8~-47, var- ’ ing.
nishes AV 170 and (2841)G .

506 L (4100) -~ (4103) Slight + ® n Very slight; Slight

= o definite recovery
blistering.

507 L CVR 894-2 ("A" Reain Slight " " Very slight; No re-

) Varnish - 18 gal- slight blis- covery,
lon varnish.) tering,

508 L CVR 896-2 ("A" Resin Slight n P Very slight; HNo re-
lingeed - 18 gal- slight blis- covery.
lon varnish.) tering, .

"'509 L CVR 963 ("A" Resin ,  Slight " " Yery slight; Complete
Linseed (44) - o - no blister- recovery.
25 gallon varnish.) : ing, :

S10 L, CVA 958 ("A" Resin Very b " Ver.y aligil; Cowmplete
Chinawood, soyo - - slight no blister- recovery,
18 gaellon varrish,) ing. )

"SIl L VR 961 (%AF Reein Very " " Definite: No re-

’ Iince=d, CWQ, soya - slight slight blis- covery.
18 gellon varnish.) . tering. '

512 L  CVA 203-2 ("A" Resin Very " M Very siight; Slight
(3017) - 15 gallon slight definite recovery.
varnish.) blistering.

513 L CVR 906-2 (A" Fesin  Very " m  Very slight; Slight
Kettle Dechydrated slight definite recovery.,
Castor - 15 gallon blistering.

L varnish.)
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#4162 - Studies in Flat Woll Paint Formulation

After one month's storage all samples of Flat-Rite Undercoater
pentioned in the December, 1946 report on a study of settling, are in
satisfactory condition except for one sample conteining AM Ae 118.5 C,
Determinations were mande using our special penetrometer end by spntula;

The scale of the penetrcmeter, which reeds from 0 to 100, 13
adjusted so that the lever orm pointer just passes the 100 unit gruduap
tion when the plunger makes contact with the botion of the paint con-
tainer. The fate of penetration of the plunger is in inverse ratio to
the extent of settling, As there was no appreciable variation in the
rate of penetration until the plunger approcched very near to the bot-
tom of the containers of all samples studied, the data has been lumped
to show the rate of penetration over the sc'xle ranges 24 to 94 "pd
94 to 100 as units. )

The rate of penetrztion was reduced noticecbly efter the con-
trol pointer passed 94 on the scele. The control sarple with three
pounds calcium stearate showed the most settling, followed closely by

_the batches carrying Acto 450, and two pounds of aluminum stearate -

547 dry, respectively. Six pounds of cnlcium stearate showed definitely
improved suspension properties, while the batches containing Armeen. C
and AM Ac 118.5 C show the best suspension., TIi.: latter two agents J‘ack
1nterest since they show low surface activity and cause unsatisfactqry
body chamcteris tiecs.

The observations made by the spatula method tend in general

- to confirm those of the penetrometer test except in the cose of the
matericls containing Acto 450 end 547 dry. On the spatule test, Acto

'450 material appeared to have a bead of softer cnd more fiuffy settled -

material which wes washed awny more completely by the flow of material
down the blodes See experimental data below: )

Settllgg Tést — Rex 50 Flat-Rite Undercoater

AM Ac Conhrol 64 2#

'A.ES_I.IL . .____Acto 450 Armeen C 118,5 C 3# 1826 18256 547 - :
Vis°°SitY: #3 — fresh - B5n 33n - 38.5" 35.6" 38K 34"
Viscosity, #3 - 1 month 3g" zen. YA 3an YA
Penetrorneter 24-94 units 172.8" 170.8" 197.6" 174.0%  171.5" 171.8"
rate per unit 2.47" 2.43" 2.01¢ 2.48"  2.44" 2.45"
94 - 100 units 27.4" 18.4" l9.8" 32,7 21.4n 24.5"
" rate per unit  4,57% 3.07" 3.27" S.44t 3.58" 4.08%
# rating 5 1 2 6 L 4
Spatula test Full bead  Bead Bead large Slight Large
. bead bead  bead
Spatula rating 4 2 2 6 1 5
R&tlngs show relatlve not quantitative veclues.
= least settled 6 = most sett..d
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. #182 — Cont.

Standard viscosity Semi-Lustre 25 - 30 seconds, #3 orifice,

Standard viscosity Enameloid, range from 26 to 36 seconds, #3 orifice.

#187 - thsiml Properties of P:.pments

A prelimmry study was made of the metheds available for the
separation of pigments into particle slze fractions. For this purpose ¢
the Roller Anslyzer of the Victor Chemical Company was placed at our
disposal and several eypenmental runs were made. Tt was found that the
method, slthough slow in opemtion, was satisfactery for the sepumtion
of pigments of larger particle size than about twe microns provided no
serious agglomeration of the particles occurred, while for fractigmation
of particles such as Ti0,, where the average size runs below this value
and where dispersion of agglomerates is diffic *t, the method was not
practical. This is chiefly because the agglomerates mther t.han Ainci-
v1dua1 particles were i‘rnctionated. . .

: To avold this difficulty, the Noebel liquid elutrmtor Qf the
Auxiliaries Research Laboratory was tried to ascertain whether a nere
complete dispersion of individunl 7i0, particles in water was poss:t_:ble.
- The test runs using water, without a dispersing ngent, indicated ‘thgt )
serious agglomeration of the particles occurred, while the addition’ of
0.5% by weight of sodium pyrophosphate gave aatisfactory results as far

~ as digpersion was concerned. The flow rates must be so extremely. slow,

.however, -to obtain satisfoctory separation of particles of the averqge

‘size of Ti0p, that the method is impracdiical from this standpoint ag
far as larger quantity separations are concerned. The rate was about
1 c¢ per mimnnte, using an elutriator chamber of 20 cm diameter. Ue;,ng
.air instead of water, increases the flow rate from the above to about

\.6 000 ce per minute, so that from this stendpoint the nir elutria.tor
wou.ld seem very much superior to the liquid elutriator, provided djs-
persion of the agglonerates can be achieved. Studies of the’ possible
aPph.catmn of en electrostntlc method i‘or this purpose are under ' ‘my.

o L A seriss of samples were made up, and runs mde to deterpine
'che permeability nethod the "eritical™ p.v.c. of two pigments, 1403
-and 20 F, and a mixture of these, in two oils, (2) and (48) and a mixture
of these oils. The samples were made wp to 25%, 30%, 35%, 40%, 45%, 50%,
 55%, 60% and 65% by volume of pigment in vehicle, using (65) as th;l.qner
and grinding in tell mills for 16 hours. The samples so obtained wgre
drawn down on the standard permeability paper base, dried, and the per-
mecbility determined, using Anhydrone as a desiccant inside the cups and
101° F. zir of about 954 R.H. outside. The rws were carried out for
;. about 4 hours and reductions made to milligrams moisture permeated per
hour, no corrections being deemed necessary for the thickness of film
due to the big differences in permeation obtained with increasing P-v.c.
The gloss characteristics were ziso run. The results obtained up to the
Present time are set forth in the’ i‘ollom.ng table:

a‘
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#187 - Cont.

Permeability and Gloss vs. P.U.C.

1403 110, ﬁ 0 F_ Mg Silicate

2
(2) (48) - @) o (48)
Volune Permea~ Permea~- *  Permea— Permea-

% Pigment bility Gloss bility Gloss bility Gloss bility Glosg

25 85 3 76 95 . 87 65 . 66 85
30 307 0 75 90 ; 54 38 64 g5
35 363 o . 65 5 18 58 m
40 - 355 0 175 57 87 8 61 :28
e 366 0o 280 52 - 129 5 62 n
- 5q,:_ 0 0 - 53 53 228 6 102 8
55 374 o 337 sa 327 5 18 . B
80 372 o 3% - a9 37 7 270 8
65 %0 0 3L 55 & 8 . 370 g

Work on permeabilities is being continued, long drying times
for the samples being necessary, however, as no drier was ugsed in making
up the samples., - : L

s dil absbrption data were obtained on’ the' abtove pigments and oils
in an attempt to correlate oil absorption with eriticsl p.v.c. The data
to date are not complete so that posit.q‘.ve conclusions are not possible at

the present time.

4y Work on the selective adsorption of drying oils from solution

on pigments was continued, It wag ascertained that the relative "wetness"

of the pigments plays a large rolé‘ in the amount of oil adsorped and that

' Protably gn isotherm will have to be run for each oil and pigment goncerned

?"ﬁfoge a complete picture of the physical activity concerned can be deter-
ne ‘> B v . " k3

#177 - Pigment Studies

At the request of the Row Materiels Standardization Committee

we have tested a sample of Dicalite L-10 as an alternate for diatomaceous
silica as 1552 dry in Rex 450 Undercoater. Test tatches were found to
8ive standard characteristics.

- 0007-SWP-044970
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Opacity Study

Research Bulletin RC-81 concerned itself, among other things,
with the opacity of pigmented systems extended with 20 dry magnesium
silicate. It was found that with magnesium sili~nte so long as there
was sufficient liquid binder and the extender pigment was properly ..
dispersed, thé gxterder functioned as vchicle solids for hiding effects,

Work has now been completed which studied the effects cbteined
with other .extender pigments. "Results are given below.

Bach paint is formulated with 1403 dry at an H.P.V.C. of 12,4%
with a total p.v.c. of 20% using added extender pigment. Expressed in
~ terms of 100 gallons of paint this would constitute a pigmentation of
approxjimately 330 pounds 1403 dry and 150 pounds megnesium gilicota.
Substitutions were made as volume replacements of the magnesium silicate
content. ‘

Opacity

: 5q.Ft,/Gel.

Paint Mo, Extender Pigment at 95% C.R.
HB 1761 566 dry Netural Ground Whiting 543
T 1762 1817 dry Surfex - pptd. CzCO4 526
1763 213 dry Blanc Fixe 550
1764 2209 dry Multifex MM 508
1765 20 F Megnesium Silicate 540

. It will be recognized from the above that, within the limits
. of e:q)erimental error, the opacities developed were similur,regardless
of the extender pigment used.

Work elso was carried on to study the effect of brightness .
upon the ppacity development of white enamels. (cparate batches of a
standard Enameloid White were shaded with a methyl violet tonmer and
with & lamp black base. The brightness was reduced in approximately
1% steps to determine what opacity change is effected.

Sq.Ft./Cal. at 95% C.R.

Bri'ggtness Lamp Black Series Methyl Violet
87 .2% Base Paint 481 -

86,7 Base Paint 463

86.0 523  (100% 485 (100%)
85.0 545 (104% 512 105.5%
83.0 565 (108% 536  (110.5%
82.0 583 111.5%% 556  (114.5%
81.0 _ 614 (117.3%

80.0 629 (120%)
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#177 -~ Cont.

. As might be anticipated, there is a rual opacity build-up
with lowered brightness. Whether this ig sufficiont incentive to ghade
our whites is guestionable. It was also found thet.an ennmel shaded to
80% brightness with either of these bases could be readily used as a
tint bese for any of our standerd shedes,

The study of dispersion and milling effects on the opacity
of flct well paints was made, Results were negative, since it wos
not possible in these tests to determine eny progressive change vhich
practical tests have proved so definitely. Further work is contem-
plated »

No work was done during the month on the following projects:

#178_— Studies of Dark Colored House Paints
#148 ~ Exsmination of White Lezd

#1312 - Fire Retardant Paints

#1835 - Pretreatment of Metal Surfoces for Pointing
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Metal Protective Paints

A report has been written covering the first 21 weeks' exposure of
the Exterior AMternate Immersion Cooperative Tests undertaken in conjunction
" with the group on Immersion Testing - Subcommittee VII, Committee D-1 A.S.T.M.
_ This test has previously been outlined in the monthly report for August, 1846,
To dete 211 but ‘five of the altermate immersion, refrigeration, exterior cxpo-
sure panels have been retired with a rust rating of 5. Exterior pcnels will
te continued on exposure until similar ratings are rcached.

Ponels 9511-9526 have been retired zfter 12 weeks' tide range expo-
. sure in Florida.. ‘These panels include tests of various whitings in 52P18 on
HCl acid pickled pcnels and the same paints on Mangsnese Phospholene, Carbo-
? " rustex,. or HCl - chromic ccid treated panels.. Of the whitings, Mineral Whit-
" ing - 566 dry and Southwerk #1 Whiting erc the best, Sno-Float ond Atomite
“ next best, with York Whiting, Surfex, and Multifex poorest.. All whitings per-
formed better than the regular inert - 20 F dry, mognesium silicate.” All of
" the special clecning and treating methods resulted in somewhat better perform-
. ance than did the straight HCl zeid pickling,.
, Panels have been exposed .ot Floride, at Chicago,. and in aceclerated
- tests in the laboratory comparing the performance of Pigment £ to 12054 dry
"zinc chromote in both 52P18, the Navy's zinc chrov-te primer, ond in Kromik,
Rex 16174.. Pigment E is ¢ barium potassium chromnte developed bty N“tn.onal :
A Lead Company Resezrch Leboratories..

77 j- Pigment Studies

The study of white pigment opacitles hcos been continued to deter-
. mine the nature of vehicle effects on opacity and to lay some ground work
for a theory to explain and to predict the effects of vehicle change on

* opacity development,.

Working with two pigments - 461 L dry lithopone and 1403 dry titan-
dum oxide, the opacities of these materials have been determined when dis-
" persed in several vehicle systems. The results are as follows, axpressing
'hldlng as squere feet per pound at 95% controst ratio:

. 48l L ' 1403 Dry
20% HPVC. 35% HPVC 20% HPVC 35% HPVC

Yehicle Hiding Br:.ghtness Hiding Brightness Hiding Brightness Hiding Brightness
(2) 0.6 85.9 30,2 89.8  132.0 91.1 97.% 39.0
()/(48) 49.6 85.% 45.6 87.5  127.0 89.2 89.4 89.1
48 47.0 84.3 Z9.4 8643 146.0 90.1 100.C 89.C
4100)  49.4 015 44,8 84,0  171.5 87,5 97.3 7.5
3108) 51,2 82,9 39.5 85.8  175,0 87.2  122.5 B3, 2
(3109)/(4100)a7.2 81,2  41.0  85.8 165.0  86.3 925  E7.c
(3880)E "g5.4 72,3 50,5 78,1 191.0  Bl.2  307.0  E5.i
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#177 ~ Cont.

Work is under way to determine the refractive indices of the dry
binders used above., Thus far there is no obvious theory to explain the opa-
city differences which have been found,

Svaluation of 1307 dry TiOs

A comparative evalustion of the above pigment showed it to be

quite similar to 1403 dry in chalking rate on our accelerated test.. This

test, in which the titanium oxides ore ground in ™ ar and the films are
exposed in the Weather-Ometor, is only indicative, but in the past it has
served guite well to index titanium pigments for chalking rutes. The water
soluble salt content of 1307 dry is high as indicated by specific resistance
measurements. There was some concern that this might cause nail rusting if
the p'igment were uscd in house paints and house paint primers. An iron corro-
sion test was mede by making & 10% slurry of each pigment with distilled water,

. .This was boiled 5 minutes, then & freshly sonded cold.rolled stecl poncl was
. immersed in each slurry, At 20 hours! exposure results were as follows:

. _s_m ' S’pccificogz:istance pH of Slurm Panel Condibion
1403 dry . 6,05.0 : : 8.4 Considerable rust
1307 " 1,490 8.0  Slight o
20 ¥SK dry 4,610 BB Very bad "
20 F vdry 8,360 8.4 Bed Son

*Measured after the ponel exposure.

Point tests were made in Rexes 450, 471 and 710, In all these
tests 1307 dry appeared normal for viscosity, brushing, drying, cnd gloss.

- ¥ 187”- Physieal Properties of Pi,vménts ’

The January report introduced a study being made to determine by '
the permeability method the critical PVC of 1407 ™', and 20 F mognesium

. silicate in the individual oils, (2) and (48), and in & mixture of the two.

Data accumulated in the progress of this work is given below. WARL repre-
sents a 1:1 mixture by volume of (2) znd (48); vhilc WAP1 is o 1:1 mixture
by volume of 1403 cnd 20 F.

(Chert followms,)
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) 1403 in WA2L 20 F in WARL WAPL in (2) WAP1 in WA2L
“Yole % Permea~ Pernea- Permea~ Permea~

_Pigment Dbility (Gloss bility Gloss bility Gloss bility Gloss
25 46 93 39 89 49 74 45 88
30 46 93 35 85 52 41 47 78
35 48 6 33 83 57 17 3 s
40 203 69 34 56 135 9 53 31

. 45 312 63 31 _7 283 8 106 13
50 321 66 81 25 375 8 239 . 12
55 362 64 135 % %0 8 343 10
60 350 62 234 26 385 8 372 10
85 355 60 287 26 577 10

. The CPVC (critical pigment volume concentration) was considered to
be that point on the graph of the permeability and gloss vs., PVC curves vhere
the permecbility and gloss lines intersect, when the shanks of both are re~

duced to the same horizontsl plane. The CPVC‘s for the material - so far run
ares :

(48) ma2L  (2)
20 F  46.5% 46,58 4l
WAP1 449 443 38%
1405 " 38% 38% 26.5%

The permeabllity work is being continued wvith various other com-
blmtions of pigments and vehicles.

Several preliminary rung have been mode on other, shorter wmuthods
+* in atterpting to obtuin the CPVC of o pigment-vehicle combination bt no
wAdEflnlte conclusions have been reached to date, )

w_ Study of Improved Mixing and Grinding Fractices

AV-185, a temporary replacement vehicle for (Z109) » ’:' "Q)
the . ¥nomel oig linc, s Lested as to 1ts cdaptability cs gr veh1~7 2,
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752];62 - Studies in Flat Wall Paint Formﬁlation

Semi-Lustre

The Vehicle Research Department submitted the following varnishes
for evaluction in Semi-Lustre tints:

CVR-755 (2957)E Standard formula "A" Body I
CVR-748  (R957)E Special. (3515) substituted for linseed. Body H-I.

CVR-753 (2957)E Special. Resin 50/50 Velsicol/ester gum and
(3316) for 1inseed. Body H +.

CVR-754 (2957)E Special. Resin-all Velsicol and (3316) for
linseed, Body I,

_ CVR-753 was used in the vehicle formulation for Rex 16270, card #11,
hich consists of 21 gallons (2381) and 22 gallons (2957)E, with o special
itanium calcium-zinc oxide pigmentation. Since the experimental varnish
roduced very thin bodied paint which was slow drying, no further work was
one with these varnishes.. Vehicle Research then submitted CVR-759 having
~body, which also gave a thin paint. Extra inert increased the body but
reduced the sheen below standard. ‘ S

g CVR-761-2, an experimental toll oil-soya~CWO-maleic Velsicol var-
sh, body S-T, was also submitted by the Vehicle Research Department. It
s compared with (2853)G in Semi-Lustre Ivory, Alternate 8, 7-17-46, with

*the following results: :
I Viscosities #3
Fresh 24 Hours Sheen

. 0J 815 X Regular formula Rex éOl ar 23.2"- 54

07 616 K As.615 K but CVR 761-2 15.5" 156" 54
. 0T 618 K As 616 K but + 50# 2188 240 276" 48

flork is contlnuing to achlieve the right viscosity and sheen.

-

Seeding in ¥nameloid

S Inspection of 0,000 to 0,003 inch films drawn down from r, stecrate-

free Rex 710 enamel end two others, containing 3 pounds of eclciun and alum-

num stearate per 100 gallons respectively, shows aluminum stearatyq to be

the most active in promoting seeding after aging onc month at roon terpera—

ture as well as at clternate cycling between room ond below zero tempera-—

: 32i§si The eramels carry 2147 dry TiO; in the regular (3109) .- (£100) type
cle,
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162 - Cont.
¥ : . 3# Stearate/100 Gal,
Age of Sample Conditions Sbearateffree Calcium Aluminum

Fresh - 1 R 3
2 weeks Room temp. 1 2 3
Cycled 1 2 3
1 month Room temp, 1 2-1/2 4
Cycled 1 2-1/2 4 ’
Ratings: 1 = Very slight seeding

10 = Bad seeding

‘No work wag done during the month on the following projects:

— One Coat House Paint
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It should be noted that the above "post-war" Kronik was a
tentative formula in which the vehicle consisted of approximetoly 50%
Pehydrol, 25% (48), 12-1/2% (), and 12-1/2% Fster Gum (1157) hased on
solids. This approaches very closely the vehicle used in card #l
Rex 16174, The vehicle of Rex 16174, card #19, which shows much worse
rusting and blistering under approximetely the some exposure condlt:l.ons
is 75% (48), 11-1/2% %2), cnd 15-1/2% (°841)G based on solids.

After epproxinstely 600 hours on accelerated exposure, definite
advantages have appeared in favor of National Lead Company's Pigment E,
barium potassium chromate, over zihc chromate in both Krowmik and §2P18
with and without a top coat, particularly in the 52P18 formwletion. In
the selt spray cabinet the single coat of 52P18 has rusted very hadly

" in the cose where zinc chromate was used but only slightly where Pigment E
was used: Here s1so, olthough the single coat pcnel with regular Kromik
has begun to rust, the compereble one with Pigment E is in good shape.

. In salt woter immersion, water immersion, cnd hunidity coebinet tests the
results were not so definite, In some cases the blistering wes worse

- with those paints where Pigment E had been substituted for the zinc chrom-
_ate and in others just the opposite. The cdventoge, if any, favirs Pig-

" ment E, -

i

#177_— Pipment Studies . l'

. Work is in process to correlate opacity relationshipsiwith film
- permeability and binder quantities, It is hoped that some evidence will

be developed to enable the fornuletor to anticipate film characteristics ’
88 well ‘as hiding effects in end around the m.gh drxy h:n.d.mg zong,

414 Dry . : !

. It will be necessary to substitute-s blend of 414/511 dry for

- 412 dry in gonme Rex 471 SWP Gloss Fhite production., Assuming 414 dry

% with a 90/10 zinc/lecd composition end 511 dry at 50/50 zinc/lead, each
100 pounds of 412 was replaced with 37.5 pounds 414 dry plus 62.5 pounds”

- 511 dry. Using normal 511 dry end various samples of 414 dry in!t.hls pro-

Portion it was found that the color of the 414 uust be 45 or better to make

tcceptable Rex 471, For tints and Rex 4850 Unierconter & 414 pigment with

-840 color or better is acceptable. ,

414 dry for blending with 511 dry to make Rex 471 should comply
With 211 other specifications on 414 dry as outlined in the Noveprez', 1946
Teport, pages 7 and 8. A further check is beirig made of the composition of
recent production of 414 dry to establish the exact lead/zinc ratio,

!
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ponths, o number of other factors besides the effect of particle size and

#187 — Physical Properties of Piements

In the contimuction of the pemeabilit:.y work of the last several

averzge moleculer size of the vehicle were studied for their effect on the

chonge of the CPVC (critical pignent—-volume-concentrntion).

Ti0p in nlkali refined linseed oil
ecids at 1% of the pigment volune,

ground to chout 6 Hegman grind in the 1/2 pint bell mills descriped pre-

Batches were made up at 25%, 30%, 358, 40% and 45% PVO of 1403
44) plus (2182} linseed fatty

EX

44) + (2182) ot 2% of the pigment volw
me cnd (44) + (2182) at 5% of the pigment volume, respectively.’ They were

viously, dravn down on standard permecbility peper,” ond permesbilities

determined for each batch,

The results indicate that u definite shift of

the CPVC toward higher PVC is rchieved with incressing percentagp of (2182)

to obout 2% of pigment volume, cbove which point, ~ further addition of
the fatty acid seems 4o have no appreciable effect on the criticzl point.

; Data obtained for the adscrption of (2182) in naphtha’ solution
by 1403 Ti0, indicoted thaet linseed fotbty acid corresponding to about 2%
of the pigment volume was adsorbed from sclutlon.
vith the break in the CPVC versus per cent (2182) curve, the CPVC being
cbtained from the permezbility-gloss dcta outlined below, )

These would coincide

Work in this direction is being continued with the study of the

0% (2182) 1% (z182) 2 (2182) 5t (2182)
Pvec Perm, Gloss Pern. (Hoss Perm. Gloss Perm. Gloss
25% 31 89 23 91 € .93 38 92
304 38 87 4 8 50 81 ao_! 82
. 35% 30 12 42 52 59 59 55 59
40% 184 10 - 49 12 59 25 56 o3
455 3T 10 22 L 88 20 65 23

effect of various quentities of bodied linseed (48) in raw linseed oil (2)

on the ghift of CPVC, 1403 TiO, being used &s the pigment.

To substantiate the hypothesis that the degree of dispersion of
Pigments in vehicles affects the crities) pignent volume comcentration,
four batches of Kromik Primer with PVC's of 358, 39.5 (which is standard

for Rex 16174), 45% and 50¢ were made wp and milled simultanecusly in

four laboratory bull mills, camples being extracted at 1 hour, 2 hours,
4 hours, 9 hours, 24 hours, and 48 hours.

determined on the dried films, with results a3z shown in the table below,

These dispersion periods corre-
Spond to a Hegman grind of 0, 1, 2, 3,"4 and & respectively.
So obtained were drawn down cnd the permeability nnd gloss characteristics

The samples
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s

| emwmumm No grind 1 hr. m&& 2 hr. grind 4 hr. grind 9 hr. grind 24 hr. grind 48 hr, grind
__ Fineness m..w_' m.m Hlm mnmw m'W . . .blm. mlm
PVC Perm. Gloss Perm. Gloss mm&a..owomu Perm. Gloss Perm. Gloss mmﬁs. Gloss Perm. B.om.u
q“u 35% 30 19 36 25 | 33 27 30 33 33 48 %0 64 33 .,xo ’
39.5% 32 13 28 14 35 18 36 19 , 28 .N.w 32 47 .50 60
45% 87 . 6 92 6 58 8 65 6 35 6 43 8 27 12

504 166 6 154 6 145 6 134 6 97 6 32 7 30 11
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#187 — Conty

4 The results indiccte that.the degree of dispersion ag deter-

- mined on the Hegman geuge strongly affects the CPVC, moving this value
toward higher PVC with incrensing fineness of grind. The general trend
is probobly most clearly showm on the 5046 PVC data which reveals that
althouwgh the 4B-hour grind shows no increase in permeublllty, the poorer
grinds show substantial increases at:thls PVC. This trend is already
well under wey at 45% PVC and seems to stort only shortly atove the PVC
of the regular formilation,

Similar work 1s being conu.nued on 1403 Ti0; in (2).

: The rusting and blister:.ng characterist.ics are being deter-
mined for the Kromik Primers tested p.bove for permeability, but the
data i§ not yet uvailuble.

#182 - Stud of Inproved Wixing apd Grindi Pructices

Special studies were made of the grinding properties of the
vehicle component.s of SWP, Differences in consistency and floy of SWP
had been observed where different lots of (2) raw linseed oil had been
used. Two samples of (2) were obtained from the 0il Mill, one fresh from
‘the presses and t.he second & well aged sample. Cbaracteristicp were as

i‘ollows.
Fresh ed
(2) : ; 2 !‘

Heated 0il Foots Content (S-W Method)  0.4%  Trace
Iodine Number (Wijs one hour) i 183.4 - | 183.0 .
Acid Value | : 2.3 . 2.4

" Color (Gardnmer, 1933) -1 10-1
Appearance - Cloudy -Clear

Laboratory batches of SWP Gloss Wnite made with each of the
ﬂbove 0ils were ground, mixed ond tested under identical conditions.

rush-outs of each showed no differences wit.h respect to flow, :brushing,
b°d)' or in general eppearance,

e Wetting and grinding tests were rum with both the freph and
. Well aged linseed oils as single oils in the mill pnstes. l samples
showed identicel wetting characteristics, prodncing mill pnstes of equal
consistencies at equal additions of oil.-.The mill pastes had to be made
at lower consistencies than usucl, as the pastes were thixotropic and
gnve some trouble on the apron of the roller mill. Also, if less oil
was used there was z tendency to rm dry on the rolls. The pnste pre-
Pared from the aged (2) milled somewhat faster than that made with the
Very raw oil, which is perhnps contrary to expectations considering the
usunl beneficial effects of lecithin, etc.
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.4148 - Fxamination of White Lead -

Panels 7186-9 F were examined after 30 months in Florida, testing

S-W Rex 17 Soft Paste White Lead against Dutch Boy and Fagle-Ficher Dutch :
Soft Pastes. The guide was two cdats of Rex 450 and one coat of Rex an., :
The white leads are all 3-coat work according to the directions for reduc-

ing Rex 17 as per label. Rex 17 is slightly best of the white lepds, though

the characteristic alligator chetks are beginning to show many migroscopic

eracks and some visible omes, Dutch Boy is essentinlly the scme as Rex 17

except a little more dirty, most of the dirt being mildew. The Lagle-Picher
lead-in-oil is by far the poorest in appearance, due to dirt, but is only

slightly more advonced in cracking than Rex 17 or Dutch Boy. The gtndes

show no failure and in general lock better then the tests. P

18 - E_‘ire Hetardr_nt Paints

Introductory tests have been mede on the testing procedure for
fire retarding coatings. Work has been resumed on the formulation and
testlng of this type of product.

Exposures 7354-8 C were excmined after 40 months at Chicago, ver-
" tieal south, on cedar siding primed with Rex 450 Undercoster, Borax is
tested in CH 3265 - Fire Hetardant House Point. The other moterials tested
ore not in the same formula but in Rex 471 - SWP Gloss White of 7-21-43,
which serves also as guide. The special materials are: lead borate from
.Kentucky Color Company, and zinc borates from Kentucky Color, New Jersey
.Zinc and Pemco. These are put in at 260 pounds (25%) for nsbestine, leav—
‘ing B0 pounds of aosbestine, except in the case of lead borate, which is

2> .used at 300 pounds with 186 pourds of asbestine. There is litt;le or no

. cho:.ce among the several borates as regards durability or ‘.ppeo.mnce.

There'is no failure except slight erosiom. A special Pemco s..xpple, #FP-72,
. shows micro-checking end slightly more erosion, and also has a yellow cast.
“The regular CH 3265 is dirtiest of the group and shows a surfage wrinlding
IO = 2 roughness. The panels will be fire tested to determine if fire retard-
-ance- has been maintzined during exposure. .

‘#1863 - One Coat House Pa.in

Panels 11471 ~ 11504 were cxposed as two coat work on new wood
‘-sout,h cnd north vertical at Chicago, and repaints south only, covering.
- all SWP cond One Coat House Paint house tests painted in 1946,

#12 - Exterior Primers

As in the case of SWP top cocts, suggested alternate formulas
¥ere gent to Cleveland to efford possible substitution for magnesium
silicate. Alternate extender combinations include 2/1 2203 Carbola Talc/
RR01 Metro-Nite znd 1/1 2201 Metro-Nite/1989 Microne Talc.
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- {183 ~ Pretreatment of Metal Surfaces for Painting

N
An additional mupber of aluminum’siding panels have been obtained
to supplement earlier tests. The panelsr".w“:,xll be prepared for pginting' as
follows: C

1. . No cleaning. . H

2, . Solvent wipe with-mineral spn.rits.

3, Solvent spray cleaned using 50/50 xylens/mineral spirits.
4,  HaP0, cleaned, using Deoxidine No. 412,

5. Vinyl butyral Resin Wash Primer WP-1 (see Project #103).

After this surface preparation, various primers will be applied,
including cleoresinous zinc chromate primers 0J 739 K at 35¢ PVC and
540 K ot 42% PVC, Kromik Primer and SWP 450 Undercoater. After an inter-
mediate coat of 450 Undercoater, SWP Gloss Wnite will be used os ‘the top
- coat for ell the panels. 4

#162 - Studies in Flat Wall Peint Formulation
' Flat Wall Paints

With the prospects of having 2 limited emount of ‘h’.Oz and some
Dehydrol availcble for flat wall paint production this spring, 'we hove
been working on an alternate formuls for Rex 810 based on pure Ti0, and
inert. - Experimental formulas have been made using 200 pounds 1405 ary,
200 pounds 2188 dry nnd 200 pounds 566 dry, as well as 160 pounds 2173,
218 pounds 566 and 218 pounds 2188 dry. The experimentol flats were too
low and too uneven in sheen compared with the formula on Rex 810 dated
3-21~44 (based on t:!.tanim calcium p:.gment) Work will be cont_inued on *
: thla problem.- Cet - - ‘\‘

D.xnngthe month we obt.a.lned a sample of Soyn gel 70 from Archer-
‘sznie'l.s~M1dla.nd Company for test in flat woll paint formilationg. -Soyagel
is offered initially only at 70% non-volatile in mineral splrits and hag
the following nverage amlytica.l constants: . .

Acid No, 32-5 - '
- Color (Gardﬁer) 10-1

Viscosity Y- Z,'.

Specific Gravity ,913 (7.60 1bs, per gel.)

N.V.M. 70 + 1%
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#1582 - Cont.

Soyagel 70 was compared with Linogel - (2396) in the Paintercraft
One Coat Flat Wall Paint #10 (0J 692 K) for drying, btrushing, f&ow and uni-
formity of sheen and tint. The present vehicle s used in the Paintercraft
Flat #10 is ‘composed of 30 gzllons §880)E and 9 gallons (2398). The experi-
mental flat made with 30 gellons (3880)E cnd 11-1/4 gallons Soysgel 70 wes
found to be similar to the reguler in a1l respects except for bedy, which
was ﬁllghtly on the low sids. Soyagel could be used 2s a replacement for
Linogel in the above formuletion, but some adjustment would be required to
increase the body by the reduction of thinner or by making some revlslon
in the pigmentation.

Flat-Rite Undercoater

Mention has bsen made in the December, 1946, and January, 1947,
Reports of Investigations of a study being mede of the effects of additioms
of certain surface active agents, cs well as aluminum and czlciwm stearates,
on the suspension properties of Rex 50 Flat-Rite Underccater. The penetro-
meter is used to check settling, as described in the Janusry report. The
variops batches are now three months old, having stood undisturbed for two
zonths, prior to the current inspection.

. : The penetrometer data shows that all the batches except the
excess:.vely bodied 1% AM Ac 118,5 - C batch were the same in character
fron the top down'to within 3/8 inch above the bottom of the package.
‘This is equel to the point 92 on the penetrometer scale, so that ths tinme
consuned between 92 and 100 gives some indication of the firmness bf .

settling.

Agent 1826 Dry 547 Dry Acto 450 Arpeen C  AM Ac 118.5-C

Amount Used 3/  6# 3. 1% 1/ 1% 1/2¢ 1% 1/2%

Penetrometer Scale ) k
20 0 0 0 0 ) 0 0 0 0 .
30 20,2 23.8 26,0 19.8 0,7 20,0 20.8 gz 4 19.4
40 22.6 19.3 19,5 21,8 21,0 '22.2 21,5 .,.7 22.0
50 20.2 19.5 19.5 22.5 21.4 20,0 20,0 235.6 2L.2
80 19,0, 18.9 19,0 19.0 19.0 18,7 18,0 23,9 19.0
70 19,3 19.2 19,4 19.7 19,5 19.7 19.4 20.5 18.2 .
80 19,2 19,0 19,4 19.3 20,0 18.8 18.0 19.1 19.5
86 12.2 12,0 12,0 12,4 13,5 12,2 12,0 12,3 11,7
92 11.7 11.7 12.5 13.0 17.7 1.2 11,4 1i,8 11.8
96 12,6 11,3 14,7 9.0 226 10.0 1L.7 9.0 16.5
98 8,0 12.2 15.8 14.1 L 15,9

100 36.8 16,0 20,0 17.0 19,6 21.9 30.6 u[.z 32.8

g2 to 100 49,4 . 35.3 46.9 41.8 56,3 31.9 42.3 R0.2 65.2

Posted walues = time in seconds required to penetrate from
one scole position to the next,
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152 ~ Cont

A1l the batches containing 1% of the surface active sgents show
better suspension than the control, which carries three pounds of 1826 dry
caleium stearate. Those with 1/2% surface active agents settle harder than
the control, suggesting that inadequete amounts may have en adverse effect
on suspension. Three pounds of aluminum znd calcium stearates are about
equal, with six pounds of ccleium stenrate showing superior suspension.

The 1% AM Ac 118,5-C batch shows superior suspension but is unsa t,isfa.ctory
due to excessive bedy.

Semi ~Lus tre

The Vehicle Research Depnrtment bave submitted the followlng
varnishes for evaluation in Semi-Lustre tints:

CVR 770 - #2 Tall oil, wood oil, soybean oil,
' Velslcol maleie pentaerythritol vornish.

CVR 741 Velsicol-Pentalyn M-mnleic treated

soya varnish, -
CVR 787 . Velsicol-mnaleic soye-P.E. tall oil varnish.
CVR 761-2 Tall oil-soya-C.W,0.-maleic-Velsicel varnish,

The sample of CVR 76l-2 wes reported in February as being 0K
for sheen but too low in viscosity for Semi-Lur*re tints. Additional
work indicated that e satisfactory viscosity can be obtained by the use

~of 7 gellons CV 4526 end 2 gallons (1273) for the 9 gallons of (48) norm-
. . 8lly used in Rex 201, We have found CVR 761-2 to be somewhat reactive
as 1t has shown afterbodying tendencies in t.h'é ubove i‘onnuln-tién.

Semi-Lustre Ivory made with CVR 770~2 and CVR 787 was too low
in sheen compared with the present standard, -

The Velsicol-Pentalyn M-ma_lelc treated soya varnish - CVR 741
produo‘,d a higher sheen than CVR 770-2 and CVR 787 but it is elso quite
reactive wlth the lithopone-titanium caleiun pigmentation, |

Work is being continued on this problem.

Sec next page for chart.
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#162 - Cont.
' Viscosity -~ #3
Batch Vehicle Pignent Fresh 24 Hrs, Aged Sheen
0J 654 K 33 gals, CVR 761 #2 192 461 L  2I.8" 25" gon OK
7 " (V4526 475 2132 {14 days)
2 v (1273) 20 2188 : :
0J 684 X 33 gals. CVR 761l-2 n 28,27 41,64 46.2"  Low
7 " OV 4526 _ (14 days)
2 " (43)
0J 683 K 33 gals. CVR 770-2 " ~ gev zn 33,4"  Low
, 7 "™ . GV 4526 (4 days)
.2 (48)
0J 685 K " 1924 461 .  20,8" 28,2" 29.2"  ILow
: 4754 2132 . : (4 days)
OF 688 X 33 gals. CVR 787 n 26" 27.4n 23,6"  Low
7 " CV 4526 : (3 days)
2 n (48)
0T 689 K "o 1024 461 L 34" 460 32.8"  Lom
. a75# 2132 (3 days)
20§ 2188 :
0F 710 X 34 gals. CVR 741 1924 461 L
7 M CV 4526 475§ 2132 19,4 -~ . . 37,40 51,
2 " Linseed (48) : (3 days) lower
. than
stock

(Rex 201, C 377)

The factory hns experienced low sheen on Seml-Lustre White made
with (3848)E. The pigmentction wes 75 pounds 2188 and 575 pounds 2132 dry
and the vehicle as Alternate A formile dated 8-22-45., A nunber of labora-
tory betches of Rex 210, besed on this formula were made to check on fact-
*ory production. In the laboratory batch- varistions were made in the !
drier, anti-skinning agent cnd the type of (48) used. Minor changes of
this type produced no increase in sheen ond it wes decided that the pig-
rentation would have to be revised tc correct the condition. ;The formula
hes been referred to Cleveland for revision by Mrs Einbecker, Cleveland,
however, has reported that their production of (3848)E glve high sheen
'tn iemi—Lustre so & sample of their (3848)F is being obtsined!for further

ests. . ;
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#162 - Cont.
Fnnmeloid

A series of (3109)- (4100) type Hex 710 enamels hes been pre-
pared to observe the effects of Soligen ond Ferrc ccleium nophthenates
on drier retention. The calcium naphthenates were present to the extent
of 0.2% cclcium based on the vehicle solids.

After seven months' eging at normal room temperatures, the mat-
erial containing Soligen calcium naphthenate shows substantially improved
drier retenticn while that containing the Ferro product shows no ndvantage.
Both naphthenates induced excessive bodying and retarded -sett]ing. com-
pletely. The control batch had settled sppreciably during this period

.but was recdily dlspersed by stirring..

A sumnary of experimental dato. is tebled below:

CoSntrol Soligen Ca. Ferro Ca.

Fresh Enane) EViscosity #3566 séc.' 79.2 sec. . 86 sec.
Dry-tc-touch 58 min, 56 nin, 80 min.

Aged 1 wee!  Dry-to-touch €0 min, 89 min'. 70 min.
Aged 7 no, Eviscosity #3 81 sec,. 108 sec. 110 sec.

Dry-to-touch 120 min, 95 min, 130 min.

No work woe done during the month on the following investigation:

80 — Paintin of Bricks.

0007-5WpP-044587
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Panels 10452 F - 10461 F pere returned from Florida. for 1nspec-
tion efter 12 montha' exposure at 45° south, These are 6" x 12" cold
rolled steel panels, primed with Rex 16174, card #19 and top coated by
spreying with Metalastic Green and Black, formulated at P.V.C. voria--
tions from 10% to 30% by adjusting the quantity of inert in the pigmenta-
tion. In both the Green and the Black the 10% P.V.C. is best in general
appearance and durnhility. Both chnlld.ng end flatting increase mpidly
with increase in P.V.C. :

87 - P cal Properties of Pi ta 4
 Sufficient data on the rusting and blistering characteristics:
of the Kromlk Primer series, the permesbility curves for which were re<
ported in the March report, have been obtained to substantiate the cloge
relationship between CPVC, degree of dispersion and actual performnnce
of the paint films, With iocreasing fineness of grind the CPVC has
shifted substantially toward higher PVC giving, for instance, a non- -
rupting panel at 4 H and 6 H grinds for 45% PVC, wherens the 3 H grind
and lower show substantial failure of the paint film nt the same PVC.

s n:e typ:lca... pieture of ths resulta of the 5% s&lt spmy test
1s shown in the accoppanying data. - .The humidity tests for blistering
show the pame characteriatie tread thet would be expected from both the
Permeability and salt spray dats, i.e., those panels showirg low permea-
bllity and absence of rust show t.ho greatest nmount of bliatenng, while
those ahoving bad . rusting ahow the 1ealt umount of bJ_iatering. .

‘.l‘:l.neofGrind N" 111!‘ 2 .’T' ;9 Iirs. -24 HArs.A 48}133.
B P L (C g | oo A
45t pvc 7 5 . o
ox 70 T w wm

. It is interesting to note in the above data t.hat the no-grj,nd
1 br, and 2 hr, grinds in the 35% PVC and 39.5% PVC series, ans well fg the
4 hr, grind in the 39.5% PVC show a pin polnt type of rusting at thoge
pPlaces where ngglomerates of undispersed pigment occur. These did npt
increase substantially in exteat or sisze from 100 hours wp to 500 hour
exposurs, while those panels which rusted in the 45% and 508 PVC serles
showed bag progressive fallure as the exposure period incrensed.
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#187 - Cont.

In "Paint, 03l and Cheuicnl Revien" of September 5, 1946

: Mr, H. Zohn describes 2 method for the rapjd evoluntion of the degree of

. rusting by measuring the E.M,F. of the rusting punel against = calomel

- helf c¢ell in ordinery tap water. A siniler series of E.M.F. determina-~

" tions waes run on the above mentioned Kromik Primer Panels exposed to salt
sptay, but the date obtained showed no relationship between the amount or
degree of rusting and the potential developed as ueasured ngcinst o s‘c,un.d-
‘ ard calopel cell,

me&wuﬁwanan@)(ﬂ+(ﬁ)ll(w)mﬁ(ﬂ%)
on, ‘1403 Ti0, was determined by grinding in ball mills under carefully gon—
trolled conditions. The results indicate. that the dispersing effect runs
closely parallel to the CPVG oblained in the same pigment~vehicle systome
The dispersitility of (2) on 14D3 wos definitely the poorest. It clsp”
shows the lowest CPVC. . The vornish (3109) shows the highest dispersibil-
- ity as well as the highest relative CPVC, The (2) + (48) 1:1 and straight
- (48) showed the sume degrec of dispersing nbility and they nlso show nearly
the seme relative CPVC to the plgnent system involved, being slightly below
7 (3109) and considersbly sbove (2). Further work is being carrled out in an
-attempt to simplify the process of dispersion by substituting a mill of the
Premier type for the ball mills, so that operating conditions are more
- easily controllable, It is hoped that a systen of dispersibility factors
can be mrked out for various pignent and vehicle systems that can ‘oe ‘cor~
related to cpve.

. To shorten and sinplify the pemeuhility. nethod for detemining

. the CPVC of paint filns, o new statie method has been devised, which hes.

- the advantage of being very much faster ond not requiring o delicate - :
" annlytical balance, The method consists essentl: of determining the
electrical resistivity ns measured by a Kchlrausch type A-C conductiyity t
- bridge, of an alectrolyte sooked paint film. - The paint to be tested is }
~ drown down on the standard permeability dmw—dm paper as in the molsture :
‘method. After drying, it is placed into o conductivity cell which is very

nmuch like the moisturc-permeatility cups used so far, with the bottom cut

out, The resistivity is mecagurcd directly on the A-C bridge, Whereas the
moisture-permeability method requires alnost 8 hours for o series of ‘re-.

sults, the same dato ‘can be obtained in less than cn hour by the new -

method. A substantinl pumber of checks run between the two methods ahowed

that the CPVC values obtained checked within nbout + 0.5%

Where the reaiativity tridge is not nvailable , o color:\netric
method con be used, The sane cells are used, but instead of a salt ‘'solu-
tion electrolyte, FeCl, and K Fe(CK), are ploced on opposite sides pf the
filn. WwWith o porous film, where the PVC liea above the CPVC, the typical
Prugsian Blue precipitate will color the filn, wherezs below the CPVC no
color reaction results, This method is not quite a9 delicate as the re-
sistivity method. . ‘
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#177 - Pigment Studies

The We B. loumis Company has supplied a special somple of Mag-
nesium Silicate #151-B which they would be able to supply .in larger
quantities. To test the material, Rex 471 batches were made substituting
the regular magnesium silicates normally usced in the formula. The batphes
were ground on the stone mill. Results are given below: !

. Grind
Paint No. Mg Silicate Viscogity #3 Grind Gloss Flow Time Mill Set

RB 1887 20 F  22.4" 3H 49  Fair 65' Initial
1888 . 20 MSK 17,2 3-1/4H47 v 40! "
1880 lLoomls 15L-A 266 3H 45 " 40! Tightensd
1890 loomis 151-B  20.6  3-1/AH 44 M  60' Tightened

further,

525 mesh residues on the above nagnesn.un silxcate sorples are
as follows:

2F 4,8%
0 wsK SR 1N !
Loomis 151-A  1,4%
" Loomis 151-B .38
The color o; ..’.l the puints produced” is sausfactory. .

Dampr chnl.\d.ng tenta on m—ioua TiD; pigments have been repeated
in the Weather-Ometer.to establish more definitely the characteriatics of
1207 dry relative to other estatlished types.. In this series we again
found 1307 dry to be similar to 1403 dry. Comparing verious pigments at .
the point that "considemble" chulld.ng occurred we find’ the followmg- S

AP Days Exposure to

~

Reach Considerable cnalk
1307 Dry v 5
03 " . 5
275 0 ' 25
2174 0 51
Ti Pure LW _ Not chalking after 51 days exposure,
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#2 - Exterior Primers

In view of limited availability of 1552 dry formulas have been
get vp and submitted to Cleveland in which replacements are used in 450
Undercoater., Dicalite L-10 has been approved ag an equivalent for : .
Celite 110, From work to date, it appears that 2015 dry - Dicalite®L
pay be used when 1552 dry is not aveilable, with 2077, Celite #2681, to te
nsed only as an emergency clternate. 1552 dry is the standard and pye~
Ed ferred material, but factories are urged to watch shipments to see t.)*nt
9 screen residues are kept within specification limits. :

4

Panels 9234-7 -CY, FY were examined after exposure for 21 mnths
t Ghicago .and 18 ‘months in Florida vertical south. These are pitch-and

under _t,h‘e SWP two coat system. ALl sealed sections show more peeling
than when 450-471 is applied directly on the wood. Orange Shellac is
omewhat better than Zinnser's Zinlac, a zein-resin coating, or CAC 5-21

Vehicle Research's mateh for Zinlnc.

‘Flat wg Puintg

" A request was received from Ir. E. D. Witmn at Ohio Stnte :
'University, for approximately 20 gallons of Flat-Tone White containing .
% DDT based on the totsl weight of paint, A formulation of this type
wog developed ond portiens shipped to Ohio State University; Montreal,
cnnada, Bound Brook, New Jersey; Caklamd, California; apd Orlando, F}orida.

_ An experimental Ilet.ropolitnn Flat White - RL.321 A based ox}

5 100% lithopone pigmentation wos received from Newark for inspection. . The
sample was checked for flow, drying, uniformity of tint and washebility
ver glue size, -It was found to be satisfactory for brushing.and drying
characteristics but poor in flow and uniformity of sheen. The unifor_uity

'ot tint ond wushnbility over glu.e size me mted foir;

Some tine wus spent on the rafomnla.tion of Martin-Senour's - N
#2652 Nu-Hue Flat White to irprove the odors during its drying period.

ariations were made on the standard formula: using Shell's Special

> Mineral Spirits #8296 and Dispersol #8233 o5 thinners of improved odor.

$0ther changes include the substitution of (2396) for (6063) ond (5026)

or (1787). In our opinicn these chtmges have improved the drying odorg.

Tork continues.

Work was nlso continued on the development of a flaot wall paint
' baged on pure Ti0; and inert. To date we hove tested 1989, 565, 1817,
.%188, 2208, cnd verious comtinations of each inert in conjunction with
14038 ang 21?3 dry. The experimental flats were too low and uneven in
_Sheen and/or too thin in consistency, Our present work indicates that

& combination of pure TL0,, lithopone end inert would be n more desirable
Plgment combination to use until 2132 dry becones more avnilable.
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#_152 ~ Conf,,'
' geni-Gloks Paints A

The Vehicle Research Department submitted a number of phenolic-
‘Velslcol tall oil P.E. tung oil soya maleie varnishes for evaluation in
Semi-Lustre. Most of these varnishes produced paints of too low vigcosity,
but the principal difficulty wos low gloss. The Velsicol resin was sus-
pected, so cn additional 1iquid (CVR 833) was supplied based on tall oil,
egter gum, maleic, P.E., tung and soybean oils.  This varnish gave a higher
sheen Smi-Lustre, still sonmewhat below stock paints.

. GVR 808 (tell oil-costor-P.Es) produced a satisfactory sheen.

3 ‘This varnish was used in conjunction with (48) since higher bodied oils
B3 1 gave a tendency to reduce gloss sinilar to the Velsicol varnishes., A
$o7 plant, batch of CVR 808 is being nade, ond will be used in a factory batch
of Semi-Lustre based on Cleveland‘s suggested pigmentation (461 L, 1307,

aaa and 566 dries).

: Sanples of Devoe's Mirrolec White and Jade Green Emmel were

ar:
obtained fron Devoe and Raynolds Compony, Inc, during Merch for inspec-
tion, The two samples were evalunted for genmeral performance thh .

Enaneloid Whibe based on the alkyd fomulat.ion.

N AN L A NS

‘:...‘. PRV N AT

| ' Enamel Eveluation
. Deyoe's Mirrolac White and Jade Green v3. Enameloid White

Devoe Mirrolac White = .Devoe Mirrolac. Enamaloid Whitex

e 7001-08-LM4Z - _Jade Green = CK. 981
R - - . (m09) nnd (4200)
72,5% modified 64,7% modified = Alkyd varnishes
_ e olkyd varnish.- - alkyd varnigh RESRTLET DR
E¥i, per Gallon T . - - ' 9.65
S 9.95 9.61 9,70
scosity at 75° F. #5.. 68.47 - sy go"
SO min, 57 min, 1 hr, 15 min,
Slight tack Very tacky Slight tack +
Very slight tack  Definite tack V.V. slight teck
No tack Slight tack No tack |
(Cont.)
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ﬁs"{ — Physical Properties of Pigments

The term "dispersability factor" has been used in this work to
P.ccribe the relative efficiency of a given vehicle to disperse a given
Spigment. In further work on this topic a departure from the method of
%11 mill grinding was tried with success. The method consists of a

ect determination of agglomerate size diameters in microns as well as
“distribution curve of the agglomerated pigment particles dispersed
various vehicles. The preliminary runs were confined primarily to the
uation of the dispersing ability of (2) and (48) and a 50/50 combina-
n of these two oils on 1403 TiO; end R0 F magnesium silicate., In con-
pation of the data obtained from the ball mill method it was found
'(48) has a very much superior dispersability over (2) on 1403, while
ively little difference is found between these two vehicles on 20 F,

" The sedimentation curves were obtained by making up 5% ous-

ned level by.means of a pipette after specific periods of elapsed
.The specific gravity of this material was then determined in a

3 ‘5 cc weighing bottle and the amount of solids sedimented calcu-
Uated. The particle size is calculated by Stokes' Law acconiing to the
0 mta.on-

3 ;
(Dz - Di) gt

pere d, = equivalent. diameter of particle; n = viscosity of suspending

BoC W, h = height of 1iquid column, D, and D, = density of solid particles
ihd 1‘luid respectively, and t = time in seconds. The particle (agglomer-
8)iplze distribution curve is obtained by the conventional tangential—

f rcept Jmethod. '

Some of the typical dats obtained for 1403 in (18) aui (2) is
ow, '

S (See next page.)

. e
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1403 Ti0; in f 11403 Ti0,
... (2) Raw Linseed 0il '_ (48) Bodied Linseed 0il
§_i_zs_fia;r.=&%_i£7é_‘.. k. : Size Range in7 L4 %
" Below 2 2 Belom .2 0. |
2-4 4 : 2~ 4 5
4 - 6 10 . .4 - 16 15
6-8 15 6 - .8 20
8 - 10 15 8 - 1.0 . 20
10 - 12 10 1,0 - 1.2 15
12 - 14 10 1.2 ~ 14 8
16 - 18 7 1.6 - 1.8 4
20 --22 4 2,0 - 2.2 2
22 - 24 - 2 Above 2,2 2
24 - 26 1-1/2 :
26 - 28 1
28 - 30 1
Above X0 4-1/2
. 20 F Mg, Silicate in (2) 20 F Mz, Silicate in (48)
Size Range in «c¢ & = Size Ramge in- ¢ &
" Below 3 . 22 _ -; Below 3 .- coo4
5-6 . 5 3~6 8
6 -9 - 12 : . 6=9 8
9 - 12 .10 9 -12 9
12 - 15 8 12 = 15 7
15 - 18 8 ... 15 -~18 . B
18- 5 18 - 21 5
21 -~ 24 5 L. A - 24 5
24 - 27 -4 24 - 27 4
27 - 30 . 4 - 27 -~ 30 4
30 - 33 3 30 - 33 3
33 - 36 - 3 33 ~ 26 3
36 - 39 2-1/2 36 - B89 : 2-1/2
39 - 42 - 2-1/2 39 ~ 42 , 2-1/2
42 _ 45 2 42 ~ 45 2
45 - 48 2. 45 - 48 2
48 - 51 1-1/2 48 - 51 - 1-1/2
Bl - 54 1-1/2 51 -~ 54 1-1/2
54 - 57 1 54 ~ 57 1
57 - 60 . 1 57 ~ 60 1

Above 60 20 Above 80 20
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. From the above data, the diameters of the (48) dispersions are
“seen to vary from that of the single pe.rt:.cles to about 10 times this
. !mlue, while (8) dispersions vary from about 10 to 100 times the diameter
f the average single particles of 1403. The aggregate volume of the
gelomerates for (48) is from about 1 to 1000, while that for (2) varies
rom about 1,000 to 1,000,000 times the volume of a single particle.

It is interesting to note that commensurable agglomerate size
distribution curves were obtained in each instance whether the originel
ground paste was chosen with a PVC above or below the CPVC,

The use of larger settling containers so that larger volu:nes

f samples are available for specific gravity determinations and the use
f s thermostat will probably give considerably more accurate results.

$177 - Pigment Studies

" Bex 210 Pigment Opacity Stulies

A series of Semi-Lustre Whites was compared for practical hiding
% by brush-out over gray-white Morest charts. These paints were also com-

prpared statistically eccording to the method set forth in Bulletin RC-81.
‘ It was found that the hiding power progression was in order statistically
’ and practically, btut thut the magm.txrle of the differences was not as
redicted statistically. This comparison is shown below:

Pigm enﬁtion : Theoretiéal

Paint No. ‘No. - Lbs. Opacity  ~ * Gloss
RB 1904 - 2132 575 . 545 sq.ft./gel. 35
ke 1808 252 4715 ses e k. w 46
-  461L 192 -
RB1900 . 2173 200 ;2 om 10
RB 1905 Cisor 20 365 W 39
_ RB 1808 1307 %00 . 316 » 20
KB iéo:. 1405 200 316 " 10
RB 1906 1207 150 288 £ % v 38
461 L 360

*Theoretical opacities bearing the + should be weighted higher due
to ‘the extension effect of combining low and high opacity pigments.

0007~SWP-044995

0007-SWP-000114366



11—

. »ﬂ77 - Cont.

. The above peiuts are arranged in order as regards actual
Send theoretical opacity. It is outstandmg that the difference be-
ween RB 1904 and RB 1898 appears small in view of the wide differ-
nce in the theoretical values. On the other hand, the opacity of
aint RB 1906 is even poorer than we would have expected. Closs dif-
erences undoubtedly affect the visual ratings of these paints.

414 Dry - Leaded Zinec

In an effort to evaluate the texture and dispersability of
dry, two paints containing 412 dry and 414 dry, respectively, were
pilled in steel ball mills side by side with the following results:

Grind Rating
. ‘ Heavy Paste 10 Minute 90 Minmute
Sample Mix Milli Miiling
412 Dry . - 2H 5-1/2 H 5
44 Dry 18 - . .  .3H

It was also found that definite discoloration dus to abra-
gEsion of the steel has occurred with the 414 dry, whereas the 412 dry
not discolor.

= Another characteristic which was found to be associated
414 dry in comparison to 412 dry wes the degree of oil retention

-the pigment. It was found that when paints made with 412 and 414

ere applied to primed paper the 412 dry paint dried glossy but the

: 414 paint was completel;” flat when dry. Inspection of the paper back

wed that the oil "‘lued away from the pigment into the paper,

: Filter paper absorpt:.on tests served to illustrate this

cha:mcterlstic even more conclusively. Working with 18 dry - BCWL, .

o dry - BSWL, 1707 dry --Zinc Oxide, 412 dry, and 414 dry it was found
gt this characteristic appears to be agsociated with chemical com-
osltion since 1707 dry - zinc oxide loses its oil more readily than
f414, 414 wore than 412, etc., with the straight lead pigments retaining
Beielr o1l very closely. All of the paintg tested carm.ed an excesg of
Oil_over the eritical PVC reqmrements. o

: Lead 92 mid

: Dr Grummitt obtained for us a sample of lead cyanamid from -
the I, G.- Hochst plant in Germany through Mr, Robert Frye, of the De-
s_artment of Commerce. As a yellow pigment it was compared with repre-
I:Dtatlve samples of 2inc chromate and a light lead chromate pigment.

™as found that the mass tone and shade tended to be similar to zinc
mate - 12054 dry, except that the color was somewhat greenish and
brightness was down. The tinctorial strength was about one-half
ficieo the zinc chromate and the let-down emphasized the mass .tone de~

Dy evident in the straight color rub-up. Oil absorption and texture
eteristics of the pigment are comparable with the reference materials.

: 0007-8"?-044996
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2 Panels 4800-5 C were examined after five years' exposure at
hicago south vertical. These are xﬁest» of Rex 496 SWP Ivory over 450
& ndercoater 1940 formulas with specials in which half the extender bulk
#2748 introduced as Celitc #28l. There seems to be a little more tendency
ward erosion with the higher amoupts of Celite #281, partly offset by
petter clean-up. This test may havp some significance in connection
tb the replacement of 1552 dary i 450 Undercoater. .

- Panel exhlbits and our analysla of results on series 10436-

A F, C were -sent to Cleveland to show the effects of the use of cuprous
xide and a semi-glkyd vehicle in four SWP dark colors, Hillcrest Green,
illow Green, Woodland Brown and Manor Brown. There is a very definite
improvement in the browns, in color and gloss retention and in mildew
optrol. Willaw Green shows some color change but is clean and bright.
There is ‘too much color change in the Hillcrest Green to continue the
use of cuprous oxide, and we have advised Cleveland to eliminate it from
such greens .until further work can be done.

#165 - Studies in Flat Wall Paint Formulatian
Semi-Gloss Paints h

; During the month of April, the Vehicle Research Department sub-
ted a mumber of phenolic-Velsicol-tall oil P.B.-tung oil-soya-maleic

¥ varnishes for evaluation in Semi-Lustre. Draw-downs (.003") made during

e first part of April on the experimental batches of Semi-Lustre formu-

Wlated with the submitted varnishes have becoms brittle. The varnishes
Eunder test were: CVR 784, 792, 794, 800, 801, 802 and 805. The regular

fSeni-Tustre Ivory - (Alternar,e C formula based on (2853)G) and the Semi-

WLustre White formula based on (3848)E were also somewhat brittle.

g e’ elastir' ﬁ.lm wo' 1’4 be preferred for this product.

3 Tbe Vehicle Research Department. has alsc submitted two tall
soya—tung-meleic P,E. ester gum varnishes CVR 3%3 end CVi 83€ for

uation in Semi-Lusue. Both pro‘duce'd paint.s ha\d.ng-tcc 1OY gaeen
t°, .uaable. o v

: P .WOrk waa cont-nu.ed on tha formulation of Semi-Luetre nsing the
.; oil—castor—P.E. varnish CVR B08, leading to two fermulae, one con-

ta#.ning_ zinc oxide and the other contaim.ng Calciun Nuodex for improved

Jibg. The Vehicle Research Department has provided three modifications
.CVR 808 under the designation CV 7036, 7037 and 7038. CV 7036 is the
Bnall kettle cook using (2325), 7037 the small kettle cook starting with
115).anq 7038 the large kettle cock starting with (2325). CV 7036 gave
Bemi-Luatre too high in body ‘and 7037 slightly low viscosities. .CV 7038

5‘;3 satisfactory result.s except. in color which was dark due to the (4075)
1]
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Semi-Gloss Paints ~ Cont.

’ It was decided to proceed with a large kettle cook of CV 7038,
“making 1500 gellons, This was done with entirely satisfactory results
“and the factory was asked to proceed with the mamufacture of one or two
batches of Semi-Lustre on the proposed formila carrylng zinc oxide,

CTV 4746 and CTV 4748, P E. esterified Neofat 19 varnishes,

were submitted by the Varnish-Resin Laboratory for evaluation as Semi-
Lustre vehicles. They are not usable for this purpose as both produced
ery low sheen paints and CTV 4746 gave very thin bodied Semi-Lustre.

*The varnishes were turned over to the Chicago Technical Service Department
: to test in railway paints.

Enaggls

Devoe'’s Mirrolac White and Jade Green were compared with

" Enameloid (alkyd formula) for embrittlement on glass after aging for a
perlod of eight weeks, At the end of this period no difference could
be detected in the elasticity of -the varlous films, All three enamels
roduced a good Tibbon when scratched with a spatula.

No work done on the following projects during the month:
-2148 - Eb:amination ‘of Wnite Losad ) ’

#160 - Pan.nt.igg of Briclcs S e
’ﬂ85 Pretreatment of Metal Surfaces for Paintix_!g
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_ A study of the comparativeiresults of humidity end immersion
accelerated tegsting has been undertoken in cooperatiom with a growp in
Subcommittee VII, Committee D-1, A.SyT.M.  The p.emise ig that if results
are identical, then humidity testingican be dropped as immersion testirg
is much simpler. To date no apprecidble results have developed in either
method of testing after about three yeeks of exposure.

. s
#187 - Physical Properties of Pigments

A serles of paints of increasing PVC's has been prepared to
study the effect of moisture on the properties of pigment-vehicle com-
binatlons. 1403 Ti0, was used in (2) and (48), with moisture contents
varying from 0% (these pigments and Wehicles were dried) to 5% water
based on the weight of the pigment. The CPVC (eritical pigment concen-
tration) was determined in each case by the usual technique employed
during this investigation; drawing the milled paints down on the stand-
ard permeability paper, drying, and determining the conductivity of the
electrolyte soaked film on mn AC resistivity bridge. The gloss charac-
teristics and dispersibility of the vehicle-pigment systems were also
determined. ‘ : Co oL

The results.ébtained are shown in the following curves and
tableg, TFigure I shows the effect of increasing water content in mat-
erially lowering the CPVC of the 1403 - (2) combination. Curve A rep-
resents the values obtained for samples made with dried pigments and
vehicles; B, the "normal" pigment and vehicles as commercially obtained;
- C, with a water content of 0.38% of pigment volume; D, 0,63% and E, F,
and G, 1.1%, 2.1% and 5.1% of pigment volume respectively.

' The very sharp drop in CPVC in the initinl low water content
samples is of extreme interest. While the dri~4 pigment-vehicle system
shows a CPVC of about 38%, the presence of only little more than 0.1%
of moisture drops this value down to about 32%. The presence of addi-
tional moisture reduces the values of the CPVC still further ~ 0.38%kto
28% CPVC, 0.63% to 26% CPVC end 1.1% to 224CPVC. Beyond this point,
. hore water ilntroduced into the system seems to bave no further disad-

. Yantageous effect on the CPVC. The values resulting for 2% and 5%
moisture are substantially the same as that for 1%. A plot of moisture
content against critical pigment volume concentration is shomn in
Figure III. e T e

. It is interesting to note that the dried sample of 1403 after
exposure to normal atmospheric conditions over night reabsorbed substan-
v:tzlltyotixg same quantity of moisture it originally contained, namely
u - &
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Permeability of Film in;Relation to Pigment Volume
Concentration with Virious Moisture Contents
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Permeability of Film in; Relation to Pigment Volunme
Concentration with Various Moisture Contents
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Variations of Critical Pigment Volume
Concentration with Moisture Content

Figure ITT

Percent Moisture ——=»
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187 ~ Cont.

That other factors, such:as gloss and ease of dispersion are
strongly affected by the presence of even smell quantities of moisture
is shown in Table I, The gloss of ‘the film originally containing 0.13%
molsture falls off sharply from the values obtained in the case of the
film with the previously dried constituents, and with increasing mois-
ture content a further loss in gloss is encountered. The dispersive
effect of the vehicle on the pigmendt also decreascs materially with
inereasing molsture content as can :be seen in the data of Table I.

A substitution of (48) i‘or (2) shows the same general trend,
as is shown in Figure II and curvelB of Figure III, although the initial
slope of this curve indicates that ivery small quantities of molsture do
not affect the CPVC as strongly as in the case of (2). Table II repre-
sents the values obtained for gloss and dispersibility determinations of
1403 in (48) with various molsture contents.

Simllar determinations on the effect of moisture on the charac-
terdistics of paint films are "belng determined i‘or various other combipa-
tions of pigments and vehicles.. . X

’ A paper was presented before the Research Meeting on June 1o
at Deyton, Ohio, on "Considerations of Pigment Surface Areas,”

#177 - Pigment Studies .., - . .

In the report for May, oil retention properties of 414 dry were
compared with various other white lead and zine pigments, with the conclu-
sion that the chemical composition was the controlling faetor. ~Zinc oxide
appeared to lose its oil readily, whereas the lead pigments retained
theirs clogely. . =

Further work bas now been done which i1llustrates that chemical
composition is not the only controlling factor. Blends of pigments have
been made fo equal 412 éry composition., -It was found that none of these
blends had the oil holding property associated with 412 dry.

0il penetration tests on filter paper show the following in
millzmet.ers penetrationx . ‘

- 4R dry - 7 mm
S 7 S 18 mm
414-9 dry blend 15 mm
414-511 blend 17 mm
1707 dry 16 m

1707-9 dry tlend 13 mm
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Introductory work was done to establish the characteristics of
the pulp lead being supplied by the National Lead Company and to investi-
gate what changes would be required before the product could be incorporated
readily in current formulations., This study is being extended by the Cleve-
land Technical Service Department and a committee from the Auxiliaries De-
partment, Their reports represent the latest iformation on this topie.

Work continues on the extension of the data presented in Regearch
Bulletin RC 81 which discussed the cpacity of white pigments. It has been
found that the TiO, pigments shift to the high dry hiding zone above the
range of 45% HPVC, h

182 «~ Study of Improved Mixing and Grinding Practices

Triton 773, a 20% aqueous dispersion of an aryl polyether sulfate
supplied by the Rohm and Haas Chemical Company was tested for its effect
on the dispersibility of anatase Tipz 4~R4, 2147 dry, in (3109), a soya
alkyd type vehicle, The material was used on the basis of 1% of the weight
of the pigment. It was compared with an agent-free control paste and one
containing 1% of Acta 450 - CW (2343), all made up to 100 units Plastograph
consistency, Dispersions were effected at a fixed setting of the 11" 3-r0ll
Lehmonn mill, i ' o '

' Triton 773 showed a slight effect upon the vehicle requirements
of a paste of 100 units Plastogmph consistency. It increased the mill
output substsntially but failed to measure up to the performance of
Acto 450, See experimental data below:

Agent = .. Paste Volume Grind Gals..per Br, % Gain -
None .. 35.9gals,  6H 19.1 -
Acto 450 29.1 " 6 27,6 44.4%
Triton 778 322 " 6H . °  °48  _  29.8%

A sample of Wallace Tiernan's Detergent S.P. was evaluated as to
consistency effect end grind aid efficiency. 1% of this material, besed
on the weight of the pigment, caused an increase in paste consistencies as
measured by the Stormer viscosimeter. This indicated a lack of efficiency
as a wetting agent in the (3109) type of Enameloid White - Rex 710 paste
system. However, it suggested the possibility that this materlal could
have a favorable effect upon mill outputs by increasing the "tack" of the
Pastes on the rolls.

Mi1ll rate tests show a very slight advantage in mill output
through the use of this agent, but little in comparison with that from
Acto 450. See experimental data below:
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_ A house test at 10446 Trumbull Avenue, Chicego, started in
June, 1946 was examined. On the north side, CH 4697 One Coat House Paint
 with 50/50 1403/2173 titanium looked ;essentially equal in whiteness apd
"general appearance to a straight 1403 formula, Chalk ms rated "less
‘than considerable," dirt at "considerable." The south side was similarly
"alike as regards 1403 versus 1403/2173, but the advantage of less shading
was with the 50/50. The best test afea, on the west showed the straight
-1403 clearly cleaner and whiter, and looking very good considering the
rather serious dirt known to have been present at 6 months (midwinter).

A total of 66 gallons of one ‘coat house paints whites and tints
were sent to Cleveland for house tests there.

#178 - Studies of Dark Colored House Paigts

) During the past few years a number of revisions have been made
in barn paint vehicles, based on various oil substitutes, suth as Petropon
' #2138, esterified tall oil, Brown Resin #90, etc. To check the effect on
durability, barn paints were prepared for exposure, representing the last-
five regular revisions for Rex 54. The paints will be exposed on cedar
and ye].low pine at Chicago and Coffeyville. .

#JS - Leaded 2ine Plgments (Reinstated)

Panels 11655—61 Cs, CN Cof. and F were prepared for exposure
orth vertical Chicago, and south vertical at Chicago, Coffeyville and
Florida. The purpose of the test is to evaluate 414 dry for durability
characteristics and whether the variatlons in composition influence the
"co-fumed" durability performance. Rex 450 Un“ercoater, Rex 471 Gloss.
Thite and Rex 496 Ivory were all prepared using standard 412 dry, 414 dry
AUHL 397 mininmm standard and 414 dry AURT, 338 avernge atandard -

: Panels 5581 5595 C, CD were examined after five years' exposure
at Chicago south vertical. The paints were exposed on cedar and Douglas
fir siding over Rex 450 and also self-primed. ' The paints were prepared
e, -during the titanium shortage of 1941 and corry 4% 1403 740, in the pre-war

vehicle at'30% .PVC. Because of the generally high zinc ‘oxide pigmentation;

% mica wae used to reduce checking and cracking. The paints includ::

( ) LOW BCWL content, 16%, ?% micn. ‘ '
1. Using 414 W leaded z:l.nc ~ 49 5% ZnO, 8.7% BSWL, 15% 20 L.
R. Using 1526 leaded zinc -~ 35% Zn0, 23.3% BSWL, 15% 20 L.

3. Using 41R leaded zinc - 37.8% Zn0, R0.4% BS¥L, 15% 20 L.
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(b) Yo BCWL, 7% mica. ,
4, Using 414 W lended zine - 59,6% 20, 10,4% BSHL, 19% 20 L.
5, Usirg 1526 leaded zinc - 41,7% Zn0, 27.9% BSWL, 19% 20 L.

6. Using 412 leaded zinc - 45.2% Zn0, 24.4% BSWL, 19% 20 L.

(¢) Specials
"9, 2 coats.lead-in-oil,
8. Sears 0. W, over Rex 450.

‘9. Rex 471 stock, over Rex 450.

’ Durability runs -cloge to normal pre-war Rex 471 for the (a) and
: (b) paints, which is good performance for paints with such high zinc oxide
content, All are too dirty to be acceptable, as chalking is inadequate.
It'is also worth noting that the YNo BCWL' paints are definitely inferior
used self-primed compared to their use over Rex 450, illustrating the
beneficial effects of lead scaps in priming.  Lead-in-oil is dirtiest and
shows more cracking and flaking on Douglas Fir than any of the other
paints, but shows good durability on’ cedar. o

£12 - Ext.erlor Primers

In line with Cleveland's request, a check was made on & number of
laboratory and plant batches of Rex 450 SWP Undercoater for after-body
tendencies, "Cleveland had reported thet a number of production batches of -

“Rex 450 Undercoater were showing considerahble after-bodying in the package.
However, the Tesults of our investigation did not show any general increase.
- There were a few laboratory badches made with 414 dry that were quite high
in body but this was not evident with factory batches made with 414 dry.

It may be that certain lots of 414 dry are more reactive than others, hut
the Auxiliaries Research Laboratory reports that there are only minor cif.
ferences in the reactivity characteristics of 414 and 412 dry in house
paint formulations. 450 Undercoaters will be made using 412, 414, 511,

- 2295, 2059, 108 and XX 505 dry to check on the after-body tendencles of
these pigmenbs heving varying reactivity characteristics.

In connection with the recent trend to use more soya oll in
Paints to replace the higher cost linseed, a series cf house paint under-
Coaters has been formulated using various percentages of soya, castor and
tung 0i1s, The oils used include (3318), (2325), (2381), (1273) and
CVR-828, a bodied tung oil. Top coats of Rex 471 made with all linseed,
and also using the maximum amount of soys will be used in exposures.
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#187 - Physical Properties of Pigments

.In the continuation of the study on the effect of moisture on
VC, batches of 1405 TiOp in (3109) as well es 20 F magnesium silicate
in (2), (48) and (3109) were made with moisture contents of 0% added
L ("as 18" commercially nvailable pigments and vehicles), 1/2%, 1% and 2%
ter added and the CPVC determined. ‘Figure I shows graphically the
esults obtained. Curves 4 and B sre’again included, although previously
eported, to show thoir relative positions to the other values. As con
. seen from the figure, the use of (3108) as a vehicle with 1403 pigment
Tpaterially reduces the deleterious effect of moisture on the CPVC as com-
J& pared to (2) and (48), o reduction of only about 5% of CPVC resulting from
e addition of 2¢ water to the batches.

20 F, on the other hand, acts entirely differently from 1405 in
its response to CPVC chunge with moisture content. As curves D, E anl F
early show, the roduction of CPVC with increased moisture is almost
gligible.

To study thls epparently entirely different behavior of these
two pigments with respect to water and the various vehicles employed, it
iemed desirable to obtain a quantitative value for the different "wetta-
ilities of the 1iquids and solids involved.

e ‘g‘ : Bartell and co-workers developed the Bartel. cell to determine
e contact angle and adhesion tension between liquids and powdered
80lids, such as pigmoats. In this cell, capillarr aciion - a measwre of

B the adhesion tension and contact angle - is balanced 3. the static pres-

@oure of a gas, The capillaries are pores produced by vempressing the

rer under hydraulic pressure. The Bartell cell is rather complicated

d requires considernble technique for its manipulstion.

. A new method has been developed for the determination of wetta-
__' ty utilizing simple apparatus and technique. A dynamic flow method
28 employed, balancing the Tate of viscous flow inte a plug of compressed
ent against the caplllary attraction causing imbibdition. The eppara-
pie, 83 shown schematically in Figure II, consists of a cylinder A of :
batantial thickness into which a plug of pigment B ig compressed by a -
uraulic press. The upper end of the cylinder is threaded to rececive
Sap C, inserting a rubber washer for airtight fit. A thin piece of
2 bing leads from this lid to a piece of rubber tubing D, the
8 end of which is attached to the bottom of a burette; F is a vent
Permit the escape of the air when the. liquid is first introduced into
Pigment plug, and is closed during the testing period.
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< The procedure for obtaining the ndhesion tension of e liquid
or a given powder consists of compressing a plpg of the pigment to be
ested at from 1,000 to 5,000 lbs./in.a, depending on the nature of the
igment, assembling the apparatus as indicated in Figure II and placing

g% thg 1iquid to be used into the burette. The burette is now raised until
Vent F is kept

¥ the liquid flows into the cell above the porous plug,

pen until this point, at which time it is closed, The time is now noted
n a stop watch, and the volume of liquid imbibed by the plug recorded
‘at various periods of elapsed time, »

- By plotting the volume of liquid taken up by the plug against

e -square root of the elapsed time, a straight line results, the slope

£ which, squared, and multiplied by the viscosity of the liquid being
srun at the tempera-ture of the experiment is a direct measure of the

dhesion tension according to the equation:

Yy
Vi .

o A= A-B-7cos ©
here V is the volume imbibed in time t; ’72 is the viscosity of the liquid;
is a constant® determined by the pigment; B is the instrument constant

™ Tcos © - is the adhesion tenmsion, :

B%F.:°  ° To minimize pressure losses due to hydrostatic head, the level
-of the ligquid in the burette should be kept fairly closely to the level

o 75 A HPI LX A TR

N,

i .. For tl-:'é‘béi—:éfit_of, t.hos'e.ixiter,ested in t.hé'the'ory of the abpara—
us; the following short derivation of the principles involved is given:

g

M. . The driving force causing imbibition of a liquid into a porous
EPlug is caused by the capillary action of the thin channels and is equal
G0 Y 2 29 ) co3 . ©  where I' s the radius of the individusl pores

g - coy € is the adhesion tension between liquid end solid, The
tarding force slowing the flow of the liquid into the plug is due to »

he viscous resistance of the 1liquid and is equal to: }ﬂ- =2Tr 77 Z"’- L
ere % is the coefficient of viscosity of the liquid, " o oh-is the”
ear velocity and L is the length of the capillary. At equilibrium these
forces mist be equal and /. = F»7 . By a series of integrations and sub-
Stitutions it can be shown that the volume, V, of liquid imbibed in time,

% is equal to: : 4
’ /

:he!"e N is the total number of capillaries in the plug, R is the average
adius of the capillaries and the remainder of the designations confora

%o thoss above.
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’ This equation can be reduced to the values already mentioned
by subst:.tuting the pigment constant A and instrument constant B for

£ NP
A more explicit form of the derivation will be presented in a
research bulletin, which will be distributed at o later date.

‘ The results obtained for the.adhesion tension of water and vari-
ous organic liguids including solutions of (2), (48) end (3109) in (63)
against 1403 and 20 F gave values which substentiated the results to be
_expected from the meisture ~ CPVC experiments. The adhesion tension of
water against 1403 was extremely high, being gbout 130 dynes, while all
the values for the organic liquids run are considerably lower, running
between 45 and 100 dynes. For 20 F, on the other hand, the adhesion -
tension against water is only ebout 35 dynes, end below any of the values
for the organic liguids tested, which run from 55 to 75 dynes, Other com-
binations of pigments and liquids are in the process of being tested.

A Bartell Cell is under construction to test the conrpatlbility
of the two methods of obitaining "webbab:.l).ty." :

B2 - St of Improved Mixi and Grlndin Practices

The Vehicle Research Depurtment has submitted several samples
of tall oil sludge extracts for evaluation ag wetting agents. ~Mill rate
tests on Enameloid showed unexplainable inconsistencies and irregulari-
ties in the performance of . the various controls used in the several:
series of tests. Work on the tall oil sludge samples was suspended until
the cause of such lrregulamties cou.ld ‘be-traced down.

A study of - the mixmg techm.que disclosed that in two control -
batches the 1826 dry calcium stearate had been introduced at different
Points in the mixing schedule. When the calcium stearate was added early
the vehicle requirements for a 100 Plastograph units paste consistency
were considerably greater and the mill output was less than when the 1826
dry was introduced into the paste with the last of the plgment. Compare
the data on batches CC 122 and CC 124 given below,

Batches contalning cH (2343) Acto 450 at 1% of the weight of the
Pigment showed the same consistency effects resulting from differences in
the point of addition of the calcium stearate, This suggests the possi-
bility that an efficient mixing technique can provide the same degree of
wetting obtainable with an effective wetting agent. See CC 124 and 128.
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#183 - Pretreatment of Metal Surfaces for Painting

Two proprietary products for treating rusted steel surfaces
prior to painting were examined and placed on exposure tests. They are
called Rustrem and Corodex, Rustrem is a bituminous-like liquid that
is brushed or wiped on a rusted surface, allowed to dry, and then painted
over. The sample under observation zequired a week to become tack-free
and caused very bed ¢racking.of bothy Kromik and Red Lead primers. It
also bled to the surface of the primeérs and any subsequent top coats,
causing very poor drying. It is a very unsatisfactory base for oleo-
resinous or oil paints. Corodex is some type of a liquid acid pickling
solution. For best results the rusted surfaces should be immersed in
" the Corodex but repeated wipings can be used successfully. In either
method water rinsing is necessary, Corodex actively attacks rust, even
in the cold, and has an effective inhibiting agent so that the steel
surface is not appreciably etched. With oleoresinous or oil paints no
undesirable charscteristics were noted when applied over Corcdex treated
steel but with beked vinyl finishes a derk, spotted discoloration occurs.
Exposure tests will be reported when completed.

#187 ~ Physical Properties of Pigments

. The critical pigment volume concentration of a paint has been
recognized as the transitional point above or below which substantinl

- differences in the appearance and behavior of a paint film will be en-

¥.. countered. It is that point at which just sufficient free binder is

‘ present to completely fill the voids left between the pigment particles

" incorporated in the film. Among other things, such qualities as gloss,

' rusting, blistering and hiding are intrinslcally connectsd with CPVC,
and differing characteristics can be imparted to a paint containing the

, Bame constituents by formulating above or below it. . o

The CPVC has been determined by making up batches of increasing
gnent volume concentration, usually in §% increments, covering the
'rggion in which the CPVC is expected. For normal purposes, PVC's of 25%,
1 50%, 35, 40%, 45%, 50%, 55% and 60% fully cover. the range., These batches
are then ground to the desired dispersion, drawn down on "permeability
* Paper," dried for a sufficient period to ensure a representative film,
nd the degree of porosity of the various films determined by the moisture
ermeability or the conductivity methods. The whole procedure requires
onsiderable manipulation and is very time consuming, requiring from
everal days to several weeks, depending on the rapidity with which a
ompletely dried film of the paint in question can be obtained.

To eliminate the disadvantages of the above cumbersome proce-

dure, 8 new method has been devised in which the CPVC cen be determinsd
°n a single sample -of paint in the wet state,
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The method consists of making up a semple of the paint, the
7 CPVC of which is to be determined, at a pigment volume concentration
of about 30%, grinding to the proper dispersion, with or without the
* pddition of thinner at this point, The ground paint is then diluted
. to a total pigment volume of about 10% by the addition of further
thinner, placed in the CPVC cell, all excess liquid filtered off and
. the volume of the remaining paste cake determined. The ratio of the
true volume of pigment in the paste to the apparent volume of the
. cake has been found to give substantially the value of the CPVC as
determined by the draw-down method, '

The CPVC cell congists,

&8s the figure illustrates,
of a stendard ground glass
joint, to the top portion
of the male section "A" -
of which a perforated
brass plate "B" has been
firmly cemented. The
femple section is con-
stricted shortly above

the ground gless portion
to a narrow opening .
around which a calibration
mark "D" has been placed.
A piece of filter paper,
cut to the proper diameter
R I is placed on top of the
bress plate to act ns the
filter medium,

\\'
CPVC Cell
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In the A,S5.T.M. study of comparatlve results of hum1d1ty and
ymmersion accelerated testing reportedl in the Monthly Report for June,
947, no definite or even tentative conclusions can be made,” No blister-
ng occurred on any of the humidity pnnels nor on one set of the immersion
anels. Only the one remaining set of immersion panels blistered, Our
ought is that the epparatus used fo_rr humidity testing did not produce
elative humidity of 100% and thus failed to duplicate standard humidity
cebinets. This first test was run at 100° F. A second test is being

; onduc’ced at 1100 F. -

A meetlng was held to discuss the painting of sluminum clapboerd
iding, both production line finishing for prefabricated houses and when
eady on houses before painting. The minutes of the mecting have been
tencilled and have been distrituted to those rec elving copies of this
eport. .

_87 —-Ph sical Properties of Pigments

Work with the new CPVC cell as described in lzst month's report
ontinued, The eritical. nigment velume concentration of & number of
commercial paint samples werc run and the weleiicaship between the actual -
a plgment volume ccmcntration gnd tha (FYD determined.,

A ‘certain amount of dlfflC'lﬂ.ty was ennounter-é in the filtra-
lon of some semples, as the material seemed to ruao around the edges of
:_llter paper rather than through it, carrying some cof the solid
cles along into the filtrate, . V&I‘lO\l‘] welting .techniques tried -
completely eliminate this, so we heve rasoried tc a cell with a
jritted ‘glass plate.  This seems to eliminate the difriculty completely.

! tl‘& tion of about 3C samples through the same frittas plate without '_5

! eCIuem acid wesh duus not materi ally decrease tie Tiltration rate, ' ) :
sie articipcted plugying.of the filter pores with smsll pigment : : S
icles ‘does not seem to take place. Further work is being. cond}xcted :
0381inplify &nd to inc*ease the geneml applicab"‘ity of the method.. . R

A centrifu.,e na thod for the same purvose was cne" but as was -
ated, packing volumes of lower values were obtained than by use - :
Ve cell or.the draw-down method, -

" In an ettempt to determine the reason fsr tae décreasé of CPVC

Presence of increesed moisture as reporiat for the csse of 1403

cte(48) and (3102) in ¢ previous monthly rsps=t, the sdsorption
Tistics of the above binders on 1403 cui 23 F were determined

e’ PTeSence of an increasing amount of water.
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The method consists of "grmdlng" 20 grams of the pigment with
> ;5() cc of a 5% solution of the vehicle in (63) in a glass contamer, after
Bi102, 0.5%, 1% and 2% of water (by:volume of pigment) have been added to
he various semples. The dispersion was carried out for & hours by rolling
ﬁth ‘steel balls, after which th¥ pigments were centrifuged out and & 10 cc
. éample of the supernatant liquid ‘carefully dried for 3 hours at 110° C.

M The difference in weight of the vehicle remaining to that of the originsl
o solution, represents .the weight of vehicle adsorbed on the surface of the
1gment. The accompanying chart shows the resu.lts obtained.

a0 - g Per Cent Moisture
Pigment - Vehicle  10,1% 0,6% 1.1% 2.1%

1403 (2; . 005 005 .006 .008
1403 © o (48) . L0202 - 01 .011
1403 (3109) . 025  .OR5 029 - .0R3
20F (2; 0,007 J006:- - 006 006
20F (48) ~ - .00 7,010 - ,010 .010
20 F - - (3109) - 017 017 .017 ;016 -

The flgures represent the grems of velucle adsorbed per gram of
oy gment. They are contrary to the differences which might have been =
fexpected from the CPVC data as to vehicle adsorbed with increased percent-
8ges ‘of moisture."- If water molecules would displace oil molecules adsorbed
‘the pigment surfaces, large differences might be expected. 4s it is,-
differences between the vehicle adsorbed at low moisture content and
1‘1~ moisture ‘content ‘are small, scarcely greater than the experimep.ta.’l
1 ‘It is 1nterest1ng to note that thése -differences are-in the' same
ord. I.‘,of magni tude for bath ‘1405 and 20 F:*'1403 showed a very large
decrease of CPVC with increased misture content, w}n.le in the case of

¥ this change was negl:.g:.hle. Nt ' R

It bS]

‘Wi. -In contrast to the above, 1t cah be shown t.hat (48) molecu.le&
28lnost completely displace previously adsorbed (2) molecules from the
EWrface of 1405 and 20 F. 25 cc of 5% solution of-(2)'in (63) were'

ed in contact'with 20 g. of 1405 ‘and 20 F.respectively, and- "ground"
‘hours in the previously described method Then 25 cc of 5% solus =
of-(48) in (63) were added and the samples subjocted to an edditional
ur-dispersion.” Subsequent dry:.ng and weighing showed that the amount
o terial adgorbed was almost quantitetively the seme ad that aqSorbed
Eom stra.ight (48) solution. -

: Work on both the CPVC - moxsture relation and adsorpt:.on studies
1 be Continued. '
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ﬂ"e _ Studies in Flat Wall Paint Formulation

Semi-Lustre

Two plant batches of CV 7041 (25 gallon CWO-Dehydrol-Tall Oil-P.E.
nish) wore made and tested in Semi-Lustre Cream. The characteristics

re:

Plant Batch OV 7041  No. 1  No. 2

Body T-U W
Color 16-17 18

‘Acid Value 4.0 4.9

~ Batch No. 1 wes slightly low in body and No. 2 appeared somewhat
tive in Semi-Lustre after three deys. A factory batch of Semi-lustre

o Viscosity - #3 " Drying Photovolt
© VYVarnish Fresh O'Nite 7 Days Set-to-teuch Q'Nite Sheen
CV 7038 23.,8"  26.2" 26.6" 55" " 0K 58
CV 704l 20.2" - 24.4" . 25" _ 55M © 0K 63 ;
v 70417#2,,'?‘ 26._6'{ A - 42" (s duys) 52"- = 0K 60

R A plant batch of (2848)L based on the kettle dehydration of (113) :
Bs compared with standard (2848)E in Rex 710 Enemeloid White. The enamel ‘

Abpeared to be standard in brushing, drying, ete.), with flow slightly , :

bigher with the special (2848) B

(ant.i' - _ : _ ;
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#162 - Cont.

0J 191 L oJ 192 L,

Varnish (2848)E (2848)E Sp.
Vicosity #3 _

Fresh 43n 35,2"

Over Night 48" 3gn
Dryiné

Set-to-touch 1 br, 30 min, 1 hr, 25 nin,

Over night Good Good
Water Spot Test :

for 24 hours 81, whitening Sl. whitening
14 Socp Test ' :

for 3 hours " " S, + whitening
Brushing Good Good
Flow ' Good Slightly high

-Check tests on Lowe Brothers' enamel LH 501 were made after
two months' age. The conclusions at two months were identical with those
et the one week stage. Enamel IH 501 is an excellent product compared
with other brushing, eir drying enamels but, as would be expected, does
not compare in hardness with beked applionce finighes.

No work was done during the month on the following inwstigahons-

£178 - Studies of Dark Colored House Palntv
#177 - Pipgment Studles

#77_- Mildew im:gﬁ_@z;_s_

86 - Lecded Zine Pioments

7 #148 - Pxamination of White Lead
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;5{187 - Physmcal Prgp_ertmes of Pigments

’;.‘,, .

The recognition of tha phys:.cal meening of CPVC as being that
point at wh:.ch just” suf;‘ficient binder is present to completely fill the:
yoids left between t.he pnrticles of & plgment/bmder system,-leads to a
pecessary - change in the concepts of pigment/binder relationships, ~Until
.the present, the binder in & point system hos been classified into two
.general ‘types, namely the "bound" oil and "free" oil. The bound oil has
_generally been" considered to con51st of an-envelope of liquid molecules
“firmly aedsorbed to'the ‘surface ‘of the pigment particles zrd moy physically
“be identified with the pigment. These molecules of binder are removed
from the surface of. the pigment only through considerable effort ond can
.consequently be regarded ep being truly "bound" to - the pz.gment by strong
physico-chemical. forces; . The quantity of such binder. ‘firmly adsorbed to
,the golid part.icles can be obtained from on adsorption from solution deter-
;ininatlon and varies.between low velues of less than 1% to well above 10%
‘of ‘pigmeéntivolume, depending upon the type of vehicle employed in the . -
-gystem, Some typical velues are: 1403 in (2), 2,5%; 1403 in (48), 4. az,
1403 in (3109), 10.3%;-20.F.in (2), 2%; 20°F in (485 5.1% and 20 F.in"
?(5109), 5,% of Oll by, plgment, volume adsorbed , _

oo e The free binder has beer considered to be all the rest of

the oil present in the paint system at the formulated PVC. It is that
il which 1% easily removable from the system in the wet state by such
"sinple’ methods .as filtration erd can. consequently be regurded &s being.
'trulY "free SRR e . _

» With the concept of CPVC tm.s "!'ree" portlon of the bmder
‘mst be Sllbdlvlded into two major.portions namely, .I, that portion which
‘18 reqyired 10.f111 -the interstices between the pigment particles vhen -
ese ‘arg.at their densest degree of packing commensurate with their, ‘
1spersion, and- II," that ‘portion of ‘the binder which is in ‘excess of"

his amount to:the formulated PVC., The first.of -this oil can be regarded
5- bemg "interst:.tial" free binder,. and the second as "excess" free

SV These relntionships can probably be most a.dequately repre~
'sented by Figure I. :, R S

[P
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R

If a permeab;lity vs, PV0. curve is determned for o given
p:.gment/blnder system, bhe ‘resylts ‘ccn be ‘représented by o typicel graph
p.2s above, The sharp- break “in ‘the permeabllity répresénts the CPVC, ‘or
hat percent,age of plgment "to oil vhere just sufficient binder is present -
o'give & .continuous solid/liquid phase after ell thinner hns volatilized,: .
e PVC of the paint is determined by ‘the formulaticn, while the bound oil ;
n bg evoluated By an edsorption -determination. HNethemnticelly, the R
: .YSte:p can be deflned by ‘the ‘simple relation‘ . . :
Total volume = PVC + excess free 0il + interatlticl
free 0il + bound 0il

excess free oil + interstiticl free oil = total free oil

Where agglomerated systems are encountered it is necessary to

subdivide the interstitial free binder into two further groups, namely:

1, intra-agglomerate oil and 2, extrc-sgglomerate oil, The first repre-

sents that binder which 1s present inside the pores of the individuel

i}glglomemtes, while the second is that whieh £ills the spaces between
em, or:

interstitial free oil = intra-agglomerate oil +

: extro~cgglonerate oil.
. _ ] 0007-SWP-045020
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187 ~ Cont.

An evaluation of these two terms can-be mcde with the assump-

‘tion that the particles perticipating in en sgglomerate ere at their

densest degree of packing., Consequently, in. an isolated agglomerate

._‘the eome pigment/vehicle ratio would exist es is obteined by a CPVC
determinction on & monp-disperse- system of the seme pigment. - The arith-

" metical difference between the CPVC of the mono-disperse system und thut

of the-agglomerated. system, then represents: -the. extr;.—agglomemte oil,

ond the difference between this .and :the interstitial-.oil is the intra-

agglomerate oil,. :These relations are represented in graphicel form in

Figure [IL, vhere. the remainder- of ‘the velues.conform to those of Figure I.

Ny

i | i
b L 7 ]
" . /- A / '
- ’3 , .
_g(_exfm—_agglomerate e inpra-agglomerate R,
B oil .- - T . j ool .
-5 B
Cow ; - R ]
& ‘n f
o -t
B / el
2 15 .
@ N
E o :
g . -2 - :
R o 4
Q, .
_____ ——— e .,Lf

Figure II
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187 - Ccnt.

From Flgure .II, it can’ easj.ly be perqeived tha.t t.he extn«-
agglomera te oil repfesénts the difference {n-efficiency.of packing be-
: tween-2n agglomemted end a: completely dxapersed pigment system, -For
the latter, the intra—cgglomemte il simulﬁaneously fepresents ‘the

» inzerstiti@l free b:.ndert '

A consxderatlon dt theSe factors immediately ralses the ques-
t.ion, ¥hich portion 6f the vehicle is reSponsible for the wide diverr.
gence of pigment packing behwiar?" By 4be-use of various vehicles and
agents the same pigment ayatem cen be induced to give lu.gh or low volues
of CPVC. .
- . = ’ . . H

;o The answer can recdily be found through t,he usa of t.he CPVC
“eell. It 1s possxble “to completely substi’cuta the free- b:.nder of: 2 p(.mt
system:by a solvent and still retain the.saie packn.ng characteristice. &5 .
characterize the origingl paints The 1nterstiti.n1 binder end excess binder
consequen‘cly mist be consideted to plgy;only a.minor role in the establigh-
ment of :the CPVC, while the bound oil 18 the min fac(:or in determning
th:.s value. o

'I'he vehicle substitnta.ona we!'e curried o\lf. i dilu'ung the
original paint 1:17by volume.with naphtha’or other suitable solvent: tmd
ceptrifuging: dut ‘the:pigmenty-. ‘The supsrnatant 1iquid 14 dacanted :and :
replaced with the same volume'of dolvent. The pigment is ‘then rediapersed
into’ the solvent by rigorous-shaking; 'and; ;repetitions of  this whole pro-.
cedure made until.only tréces of binder:vali be detected in:the solutioni.

. 3°CPVC deternination’by. mesins.of: ithe PV ekl 18 then catried out on.

| this’ ‘dispersion, while enother:is: mde ‘on’the | briglmi pﬁint.‘ ‘The re»—
sults: obteined ‘by these two: met.hods 'check ell within eypen.mental -eITOr .

: for \systems exhibx.ta.ng both highly agglo mted 88, weil &8 highly dis- .
I peraed atates. S ," o

' - ‘That the adsorbed or: bound dil is not removed t‘ron t.he surface
of plgment pgrticles by - simple dxlution of this type has been: pointedl ‘out -
W' Ewing in "Symposium on’ New liethods:for-Perticle Size Determinition :
“in the Subsieve Range" ppge 108 (3.941), and has been furhher cot‘i‘c’ibomted
: ln the course of thls investlgation o

e

. T An attempt wca made with tha cooperation ot‘ t.he Oil Research

' Laboratory to separste 20, F. mgnesium ,silxcpte intd.varioua part,icle size
fractions by use of = long elutri,ation column. Unfortunat.ely, the results
obtained were not very encoursging-: becauae of the Aincbility. .to fluidize
the materiul., The pigment packed. very badly. along ‘the - sides of the elu-
trmtor ahd even the use of pre—heated eir had no. adVantageous effeet in
breaking up this pecking. “Furthier work in this direction hee been halted
for the time being.

I
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#162 ~ Studies in Flet Wall Paint F_'_ormulation
Semi-Lustre

As stated in the September report, the first factory batch of
CV 7041 produced Semi-Lustre which Was too low in body, while the second
betch was too reactive, A third At';atch was prepared under the supervision
‘of the Vehicle Research Department to determine whether a slightly lower
‘bodied varnish would be more stable. Batch No. 3 had e body of U to Vv
ard en acid value of 6. However,iwhen used in Semi-Lustre Cream it was
reactive as Batch No. 2. No further work is contemplated.

Porch and Floor Enamel

' In the August report reference was made to & number of "AM resin
: arm.shes submitted by the Vehicle Research Department for evalustion in
¥ Porch and Floor Enemels. Enamels prepared with these varnishes have been
B evalueted for embrittlement and scrub resistance in comperison with ‘ether
sin and alkyd formulations as well as regular Porch and Floor Enamel
_sed on (6173) and (2841)6,
: . Considerable difficulty has alway... been encountered in evalu—
) atmg enamels for scrub resistence. As indicated by the date below, the
iregiler Porch and Floor Enamel (0J 152 L) made with laboratory prepared
vernishes showed a definite bresk in the film after having been scrubbed
efor six hours, whereas an identical formulztion made with factory var-
shes (OJ 211 L) lasted only 3-1/4 hours, However, the results should
omewhat indicative of the comparative ahrasion resistance of the -
Tnishes tested.» (See next page for chart. )

3 " Panels 12009-17 C and F were prepared to expose these Porch
; Floor Enamels, °The panels ure BN x: 24" yellow pine and will be-
! d 45° south at Chicaego and Mz.._unl.

' Panels 7602-31 C end F were examined after expo ure 459 south

ten.” .The panels were Dougles Fir. The paints tested were Porch
Deck grays of 1942, ‘covering various types of vernishes with two

8 of pigmentation: (1) leeded zinc end (2) Titanox KC. As stated
Previous reports the latter peints were far superior in durability
2 appearance to those made with leaded zinc. BSelection of superior
araishes is mnde difficult beceuse of pitch exudations, Possibly
51?§; (8111), (2848)N and (2946)EA would be given preference, mhile
$.3848)E, ‘(48501 and (479)A seem inferior.
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162 ~ Cont.

Abrasion znd Embrittlement Tests

on Porch and Floor Enamels After Onme }uonth
(0.003" Films on Glass)

Vernish Used

(6173) - CVK 911
end (2841)6
Laboratory varn;l.shes

CVR 894 ~ 1B gal. (48)
"A" Resin Varnish

CVR 896 - 18 g?l. (44)
MAM Regin Varm.sh

CVR 903 - 15 gal. (5017)
"A" Regin Varnish

CVR 906 - 15 gel.. Kettle
Dehydrated Castor
"A" Resin Vernish

CUR 910 - 15 gal. Solvent

"A" Resin Varn;sh

Alkyd Varnishes

(4103) and (4100)

RB 7019 - Ether
Resin Varnish

26175) ~ Factory Product:.on
2841)G L

i rm—,

" Good

n

Hours Scrubbed
Before‘ Film Broke

6 hours

.4 hours 45 minutes

2 hours
1 hour 20 minutes

8 hours 15 minutes

2 ho@s.'_t_is minutes

& hours 45 mii}utes

27 hours 50 minutes

3 hours i5 minutes'
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#187 — Physical Properties of Pignents:

The study of the effect of mcxsture on CPVC hss been contmued
1403 Ti0, was exposed to atmospheres of 20%, 50%, 75% and 100% relative
humidities at 85% F, for 24 hours. Under these conditions the percentnges
of moisture retained in the pigmeng a¥e:

K . ' v
e et e AT« s iR

Relative Humidity Per Cent Moisture

0% (dried sample) ot
20% 0,06% -
50% 0,124
75% 0.17%

. 100% 0434%

The relative humidity was established by the use of solutions
of potassium finoride, calcium nitrnte, ond sodium acetate in water in the
presence of excess salts for 208, 50% and 75% RyH, respectively, while the
1004 R.H. was obteined in the presence of water alome,

The pignents treated ag above were made up to a PVC of 30% .‘l,n
(2) rew linseed oil, ground over night on ball mills and the CPVC deter-
mined by mezns of the CPVC cell,  The results obtained check well with
- those resultling from the addition of water to the batches as set forth
in previous reports, and are represented in the following table,

Relative Hymidi CPVC_of 1403 in (2)
= 0% (dried) 37%
20% 324
50% : 31%
75% . R9%
100% R5%

It is obvious from the above that 1403 Ti0O, exposed to differing
atmospheric conditions can result in substantial differences in the CPVC
and consequently can cause erratic behavior of paint batches of this pig-
ment in (2)., That this behavior is mot due, as might be suspected, to
 differences of sdsorption of (R) on the pigment, con be shown by selective
.- adsorption from solution determinations. The 1403 expqsed to the various
conditions of reletive humidity cll showed spbstantizally the same amount
- of adsorptlion of raw linseed 0il as the dried sample, indicating that the
i d cause for this phencmenon 1s probatly not to be found directly at the
3 Bl pigment/liquid interface,

A poper was written and graphs and slides prepared for pre-
sentation at the A,A.A.S, meeting in Chicogo, December 26, 1947, on the
subject "Some Aspects of Critical Pigment Volume Reletionships.”
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#66 ~ Lecded _Zinc Pigments

Leaded zines 1526 Gry end 414 W are compered in exposures
7380-7 F, exposed 36 months at Florida, vertical south, cedar beveled
siding primed with Rex 450, The paints used are SWP bodied oil tint
bases of 7-21-43, Cream and Slate. . There is no feilure greater than
microscopic, hence the 414 W is sterding up fully as well as 1526 so
far. 414 W is represented by both a routine sample from Coffeyville,
lot #251, and & special "Canadian fume composite" supplied by G. E.
Prewitt as representative of production for the period July 7 - Sept-
ember 13, 1943, There is no difference between the two scmples to date.
Past results show a slight disadvantage in appearance due to slow chalk-
ing of 414 W, but this effect is no longer noticeable,
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177 - Pigment Studies

‘Panels 12078 - 12120 CS, CN znd F have been prepared to study
the relationship between the reactiv:.ty of special lecd pigments and. the
film durability obtained, "It has been suggested that due to the rela-
tively higher Pb0 contents of Besic Silicate White Lead and Tri-base
(h1ghly basic lecd sulphate) these materials should be formulated into
paints ‘using smeller increments. .

o In penels 12078 - 12120 a vari.ety of lead pigments are studied
-at various lead content levels from 12% down to 1.5% in five steps.
Exposures are at Chicego north and south, vertical Coffeyvn.lle south,
verticel; =rd Florida south, vertical.
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#162 - Studies in Flat Wall Paint Formulation

et s B gt g A eI

Flat-Tone

g6 wos submitted by
luation a3 a deodorant
is priced at 31.25

A sample of Mineral Spirits Deodorent ¥
Fritzsche Brothers, Ine., New York, N. Y. for eva
for paint products, Mineral Spirits Deodorant #60
per pound in 400 pound drums, f.o.b, New York.

in I“lnvaozie end Enameloid
per 100 gallons end on an
he reoommended concentration

The sammple was compared with (3082)
at their suggested concentration of 1/4 pound
equal cost basis with (3082). Vhen used at t ‘
the Deodorant #65 wes better from a msking standpoint then (5082). How-
ever, when introduced on an equal cost basis with (8062) we could not
detect any improvement over (3082) from the standpoint of masking typical
paint odors. :

: The Metro-Nite Company have suggested tho use of Metro-Nite - .
2201 dry for lowering cost and. conserving hiding .
peint formulations, . To check these cleims, flat wull peints have been
mde by replacing the present inerts (2188 dry and 20 F) on an equal
volume basis with 2201 dry. In s second variation 60 pownds of 2132 dry

and all inert was replaced with 2201 dry.

The paints were compared with regular Flot-Tone for brushirg,
flow, drying, washability znd hiding, 2s well as upiformity of &int and
sheen. The results of the tests indiceted that 2201 dry is too low in
consistency compared with the present inerts to obiein proper body and -
‘suspension properties in the finished peint. -Paints mede with 2201 dry
were less uniform in tint and sheen compared with the standard formula-
tion, Fhere 2201 dry was used for hiding pigmeni the paint was lower
in hiding, as would be expected. .There seem to bo no adventages.and -
some disadventages in the use of this extender in flab wall paints..

O

Semi-Lustre

The Vehicle Fesearch Department has prepared & factoz_'y batch
of CV 7043 for evelustion &s a Semi-Lustre vehicle, This varnish is &
variation of AV 170 .in which half of the linseod haa been replaced with
(4055) fish oil acids cnd esterified with polyhydrio elcohol. The
factory batch of CV 7043 had the following cheractnrlstics:

Body ~J
Color ~ 16
) An V. - 9.6

pigrent in flat wall - -

0007-SWP-045028

0007-SWP-000114399



_25;

Semi-Lustre - Cont.

In line with Cleveland's request, a formulation was developed
for Semi~-Lustre tints and coples of the proposed formula OF 368 L has
been sent to Cleveland, The new formuletion eppesrs to be satisfactory
for brushing, flow, sheen and drying chzracteristics. However, the raw
material cost is approximately 25£ per gallon higher than the present
production and we do not feel that this incrense should be absorbed if
it is possible to dispose of the (4055) overstock in some other way,

A smell plant batch of Semi-Lustre Cream will be made with
the new varnish CV 7043 cnd samples of the new production will be sent
to Cleveland i‘or their inspection. .

Emmeloid

The Vehicle Research Department has submitted three 25 gallon
P.B.~Rosin-C,%,0, vernishes prepared by the solvent process and & 25 gals
lon Peritelyn A - (inawood Varnish - CVR 975 made by an open kettle cook-
ing procedure.

141 348
- CVR 973 4 .- 41 Coffey—Lukas Solvent Process
CVR 974 22,8 R2.5 . "
CVR 975 - 45 Open kettle - regular
CVR 975 o= 45 Coffey—Lukas Solvent Frocess

. The varnishes were compared m.th (2848)E in the Ennmeloid Cream
formula dated 5-21-47. The enamels were compered for genernl performance
with the regular (2848)E formulation.

The solvent processed varnishes compared quite favorahly for
drying with the so-colled regular CVR 975 which was mode in the open
kettle from Pentalyn A and chinawood oil. However, it was foud that a
25 gallon Dehydrol-rosin varnish such s (2848)E produces a higher gloss '
and o tougher film after drying over night. A1l four experimental ver-
nishes when pigmented showed some tendency to bloom, which apparently is
due in part to the kerosene content of CVR 973 and 974.

The four varnishes were also used in z Semi-Lustre formuletion
but in 211 cases were found to be too low in sheen, .

The Vehicle Research Department is now planning to make & 25 gal-
lon P.E.-Rosin-Dehydrol-C.®,0. varnish by the sclvent process for use in
Enameloid and Semi-Lustre formulations. The use of part Dehydrol mey
improve the glosa characteristics of this varnish.
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#162 - Cont.

Pprch and Floor Enamels

A sample of ether resin varnish - RB 7019, submitted by the
Resin Resecrch Department, wzs used in o formulation for Porch end’
Floor Enamel., The enamel based on this liquid had excellent scrub
registance =hd elasticity after one month,  The ether resin encmel;
however, wes very short in flow, and any improvement that can be made
in the flow characteristics of RB:7019 would be advantegeous.

No work was done during the month on the following projects:

ﬂ_ 7 - M_ildew Inhibitors
#160 ~ Painting of Bricks

£183'- Pretreatment of Metel Surfeces for Painting

‘

ﬁ148 ~ Examinntion of White Lead ‘Discontinued
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