serial No. ORI F W Tl - . ‘
" (
Copy No. 1

_ ‘NUMERICAL FILE N
" E. L. DU PONT DE NEMOURS & COMPANY

256 YANDERPOOL STREET

NEWARK, NEW JERSEY

H

NEWARK PLANT
PIGMENT COLOR RESEARCH REPORT

Poriod Covered JUNE 1950 = JUNE 19%% (PART TTHE)

ALE ® 210
DATE, 9/8/%




Serial No. KNeth«18
Copy No, 1

c’opy $o1
1 ' Rumerical File
2 - Bosearch Oftice 210;

Fil
& “ Py J M (X files)
g w Je e Tully/A, 8ie 91 :
& é‘. Spengeman/Library

§ - Betra

CHEMICAL DIVISION « COLORS

Progress Report.

AA+33«D » FERRIC PYROPHOSPHATE

JUNE 1950 ~ JUNE 1954 (PART TIME)

CHARGEs 1101-11~182
110111277

SuEMITTEY B 3. JACKSON DATE SUBMITTED: 6/28/8%

Jr— A 2 DATS ISSUEDs  7/B/5%

DUPO050069836




This report summarises the status of work done on tms.e
pgrophblnhata (AA=33«D) as a candidate tliigmt for the fortification
8

eto gaportad organle polymora and plastics such as alkyd and lacquer
8 ’

For a general discussion of the broad obsceuvo- of this
:b% and .iéta ralationam;a to other pigments under stm!y at the time,
08

This pigment is 6lso under stud 8§ flams retardent for
cellulose acetate (see EKN~54.16)., Pote Zm applzeatiom in une
supported plastics are discussed in XNe

Despite the incompletion of certain of these studies, this
rt 18 de written at this time because of the transfer of the
wr ter to other work.

1, ‘.rhis matorial is a good film fortifier for alkyd and
lacquer o{s he major dmciency of the product in its present
form {(SW~1567, 1570) is a tendency to develop a heavy m an:ya
after appro::l.mtely 9 months Florida 4508 -gmm in alkyd
lacquer paint systems. Color retention, polish back, and z‘lh
integrity are axcellent.

2¢ A coprecipitated 50 mol 50 mol % yrophosphate
(under evaluation in Series 10399 « KNe54«17) is ahovinz cellent
durability proﬁrtiu at 9 months exposurs. Improvexsnt or xlon
retention 4in 8 product would be of definite interest.

3¢ AA»33eD (8W«1567) in 1ts esent form is inflerior
?1 retention to other candida 2: fortifiers such as %ﬂ-b
19), 0F AAe36eD K!-»%—lb) nyatm. In o
lity eharacmiaticn it is e m 6 or sup
posseasoa the advantage of lower 1ni al color and ma‘ar trans-
parency versus these candidate pigments.

L AA-33+D 18 supericr t0 AA- 4D a8 a tm fortitier for
lacquer systems, Comparisons with AA-36-D seem to show an advantag
for AA«36-D at 6 months exposurs (8-10%10).

5« The relatively low cost of AA-33<D and its sett
make it a very attractive dry film fortifier candidate
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rho :euoving ozposm programs are under way and should
be completed,

10343 Metallics 8W=1567 'cl.ear vohich, u»ne-z: :
10346  Blue Trim Paint  8W-1570 Clear, A-6-D, GI-73% :
ecr il te N r-}..n.
10399  Clears-Metallios SW~1567 Clear, AA-22-D, AA=3%~D,
Copptd. Mn/Fe pyrophosphiate
10400  Metallics 8W-1567, 1570 Clear, GI~73%«D .
10402  Metallies SW-1567 . Clear, AA=34D, Feliap
10405  Clears, Metallics B8W-1567 Clear, AA=34«D, Polyur X
M-351Dy AA-36%D; ¥idas-cora
10410  Metallies 8W=1567, 1570 "1‘32.’.» A=6=D, AA=3%«D, AA-35D

10427  ClearseMetallics 1470-17, SW-1567 Clear, SW-1567

10429 Clears-Metallics 1470-28,23,24,29 Clear, SW-1567

10433 Neoprene Stock 8W«1567/1.570 gggag. Basic Aluminum
v ate.

In addition to these studies aurnnt aeuvuiu on the flame
rei:ardmcy of gﬁ%imu a::dtato(;nd rgi‘tsﬁgaﬁog :lnrnnmp orted tted
MH Ghblﬂ. o L . a8 a 1) 8T8 Of 8 o8 submitt

Semples under ovalmtion by various groupss

a1 5E" [qeunportec foln:
567 7. cohbu,

84-156 JJ « Bannerman, &extno} /gv

8W=156 JJ « Lantos Fibers . " ‘

BW-1567 n.n.gaul :Lugm l}zg : s no,, ;"N!

Various samples to Textile Fibers, Waynesboro conuleaa Acotato
nsg.%a Flame Rotur&mcr

xu.gu.
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BHblg?g GsW. =~ R,B,Pike, F&F
1499 J7 « W8  » Newport %/30/53 " w
1567 OW « R.G.Swanscn, P&F 6/29/53 " ]
1570 G M P&y " . o
1567/1570 I - S.C,Born,inx 'Y rsy 11/2’0/’3 " "

Attozapta to modifty the gloss retention chcractaristaan of thu

i alkyd systems are under evaluation in Izpolm Series 1042
m&tag. Iaprovomunt of gloss retention in alkyd should make this "

product of considerable interest to the paint trade. Present durability

characteristics of tiu£ gment in lacquer systems are of interest to F&F,

(P.T .8 .RO#B‘.' m,

The potential uses in paint systems would involve such applie«
cations as =

1. Durable ghly transparme clears.

2+ Durable neutral :{ m.om_ltc finishes
when blended wif uminum

3. Blending aggnt to give durable comdinations
vizmo ghly colored and more expensive
P .

The outsome of thege studies should ymtt a decision as o
tho potential applications for this type produot.

D8N~53<% AA=33%D
DENTLe? Rffects of trmparmt oxtmdon on
unsupported polymers.

DSH-54-8 Bffect of AA-33+D on mmbmty of
sellulose acetats,

ENe53e6 Speculative Inorganic Studies,
16 AA=33+D in Cellulose Acetate.

) ! AA«33«D in mupporua Poly
%é,; Related studies on inorgsa r:un fortiﬁ.u-n.
Ll 7 .
19 '

! m~1376, ;»“ 5, 1%, 1‘*’7@» :

Konthly Bmarhs - :wgnnin GW’ June 1953 Jm 199*-.

$

DUP050069839




" No investigation of the patentability of the applieation
of AA-33«D a8 a film fortifier for supported polymers (paints) or
unsupported polymers has been made,

A patent proposal on the use of A&-33-D as & flame retardent,
has been written (JJ - /23/5‘0 - Metallic Pyrophosphates),

A survey of the literature concerning the chemistry of the
ferric pyrophosphates has been made (JJ - Memo for File - 1/29/54)
and a ecopy thereof is attached to this report. Patents on substances
g;srglgggdoggmpositaona that have been reviewed include - U.8,2,227,928,
e 9 30/ 9V

The first experiment on AA-33-D is recorded in NB 1376-18
(JJ - dated 7/12/50). The product was revealed to others in the
Inorganic Laboratory Monthly Summary of August 7, 1950, and in exposure
program 10284 dated 12/28/51. . No samples have been submitted outside
the Company as of this date.

EXPERIMENTAL:

This product has been manufactured in the laboratory and
~dn tg: semi-works without difficulty according to the following
equation -

3Fez(80y)3 + 3NayPy0p - (Fey(Fa09)3) ;ﬁa}*PaO?)y (#20),+ Napsy,

The compogition f the products obtained has been shown
to vary with the Fe+. /P207 ratio used at the strike.

(8ee summary in Memo by JJ - 1/29/5%) "Chemistry of Ferric Pyrophosphate =
ILiterature Review", which is attached to this report. Typical analytical
data are given in this report. ,

- The products obtained in the laeboratory and semi-works
have been examined by electron microscopy and X-ray techniques,
The material is approximately .1 - .2 micron in size and amorphous
to X-rays. (RB 1444-7 - File 210,2). , o

The Bbeciricoﬁ:avitios of the semi-works lots are
1567 = 2,07, 1570 - 2,04, ' : : ,
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SAMELE
1376-18D
1415-75
1415-77
1415-78

1415-79

141581

1415-83
1446-3
146l
144657

1470-12
1470-1%
1470-15

1470-17
1470-22

1470-23

1470-28
1470-29
147036
1470-145
147046
5.W.1567
1570
1737
1738
1739

10344

10400
10402

10427
;d+29

10429

10340
10340
10427
10427
10427

Original process

gg-, heat development
verse strike

Copre, %ﬁ.tatad with

Py 't

Sources of Fel3, pH,

volumes

B=216+D « AA=33-D

BT-525<D ~ AA-33+D

RT=647=D = AA=33=D
B=63eD « AA=33+D
F-5-D - AA-33<D
Like 1415-78C

Pe3/p00™* ratios
" " ‘

Effect of Mg & Mn
in copperas

Fo*3/P,0," ratio

AA~33-D treated with
Fe, Pb, Ca, Mn

AA-33<D treated with

e S OMMENTS
good durability - poor gloss
Heat development confers
better gloss retention
darker colors -

& = durability

approx. equal to l?oc13
process.

& = golor retention, gloss
retention, film integrity, .
less bdbronzing.

greater transparency - .
poorer light-fastness,

better color stability.

better texture.

better texture.

used as a pulp color.

o advantage over dry pigment

change in composition & yleld
" k] 1]

darker colored products.
result from higher impurities

change in composition & yield
flame retardency stulies

0 o L

ponate, Arquad §
NLEehente Aoid; 8l11c0me

AA=33<D « effects. of

» 8b, T

X ..D - ) o
égﬂ%%g()? nse o
AA«33~D - use of Sb,Ti
AA-33¢D - use of TL
AA-33-D « use of SByTL
Repeat 1415-78C type

" " "

8tudy Fo*‘3/P2§7J*ratio |
R "

k) L »

" ] "

under evaluation
flame retardency studies

L L ]
" o : "

good reproducibility and
duplication of lab. process
under evaluation

" "

" . "
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810262 - 12 Mos. Florida. Dulux 4¥48/3078. 113 P/B = .25 Masstone.

ﬁ Flushed Polymer K, lot 10271.
Ni(OH)
76 Ai34-D - $376-78C. 1 WL : 1 COg

§-10268 - 12 Mos. Florida. Dulux ¥48/3078. 1:3 P/B = .35 Masstone.
#1 Clear

#11 AA-34-D ~ IN15-9C, 1 Ni ; 2 COB
#16 Polymer K ~ 10271

§-10278 - 2 Mos, N.J. S.V.

Syntex 23/60 1:1 F—19~A Clear 3-19-B 3-19-C
o Fel5-4 AA-34-D J~17-B J~17-C
F-16-A Dry Ni(OH),
F-18-A Blane Fixe
Fel7=A AA«34-D
Dulux RC muso'ze
12 P360 Poy & 1383 am2ep 1290
=38~-A Poly ~30~ QD «29-C
P/B = ,16 -3+ P/B |
_. Poly K J-33-C
«3% P/B :
J-38-C
T Bokelite VF-1251 F-26-A Clear ~ 3-28-B J-28-C
F-26-4 ﬁl/é 03)320 ' J-26-B J-26-C
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8-10325 =~ 9 Mos. Florida. Dulax P/B = .35 5% Reynolds LN-37

#2 Polymer K - 10271
#9 Clear
#10 AA~34~D ~ 1415-61A 1:1 N_:I./CO3

§+10326 ~ -12 Mos. Florida. ' Syntex 26/Resimene 881 90/10 P/B = ,3%
Masstone.
#1 Clear _
#2-3 AA-34-D 1415-61A 1:1 1_v:1/cn3 ‘

44-33~D (Fey( I?.FO?'} g(NahPQO'y )1_9'( Ha0 ) q)

8-1028% 6 Mos. + 12 Mos, Florida. Syntex 26/Resimene 881. 90/10
P/B = .35 Masstones.

#1 Clear
#3 Blanc Fixe
#7 AA=33«D = ;;;76-181)
#.3 AA<34-D ~ I¥15-94 1:1 ‘1‘83./803

8-10286 As above. 5% Reynolds LN-37

Clear + &1
Blanc Flxe

#3 35D

S-10340 12 Mos. Florida. Syntex 26/Resimene 881. 90/10 P/B = .29
5% Reynolds LN-37
#1 Clear ‘
#11 SW-1567
#12 SW-1570
#19 Midas Gold 233#%-
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8.10402 - 6 Mos. Florida. F-4~P. Two-roll lacquer. 4.5% Pigment

B 5% Albron #1570
#1 Clear
P AA~3&-D - 1567 Dry

Ab-34%-D ~ 1690 Dr
ﬁgr-l? y

®»
<2

8-1040% - 6 Mos. Florida. Syntex 26/Resimene 881. P/B

# Clear : - -
f‘al'r AABB“DD“ 1287 1570 22 -
#As Eon 1690-1707 35 -
#4 AA-»B «D 1690 . 025 o
#13 AA-34-D 1690-1707 .15 -
#9 Polymer K 50303 ' 015 -
T 5
SW-" o
#18 SW-1567-1570 019 5
#6 AA-—.'S -D 1690-1707 o35 5
#10 AA-34-D 1690 <25 5
#14 Ad-34-D 1690-1707 o15 5
#20 Polymer K 219 5

AA»36-D 85 c:~+3 15 Fe“”-" (OH)

8= ;gau - 12 Mos., Florida. S t x 26/Resimene 881. 90/10 ¥%/B .25

_ 2 -1 6os oriaa ynte 5% Reynolds LN«37
# AA=36-D

#3 A-6-D

DUP050069844




ﬁ::1935'2. (See above)
#2h Con}';rol G'r.-g';h.n P/B = .06

+ AA-36-D P/8B .20

#9 " = Total P/B .26
#6 L] L] ] + A~6-D n = n "
#8 o " n + AA-BI,MD " = n u
#9 n L f + M.G.234% n = oon n
A1 ° n " + AA-33-D ® = "
ﬁz : YT ; 2-D P/ﬁ - 06 T Plane Fixe  * - "
#1 " " " + AA-36-D P/B .20 = Totsl P/B .26
fl5 " " " + A~6-D " o= n "
#17 “® @ o + AA-,B‘i'-D " = " 1
#18 n" " n + M.G’ 023"""" " = n L]
#20 ". " n % AA=33 =D Al = n "
#2l " " " + Blanc Fixe " = n n

§-103k% - 12 Mos. Florida - Syntex 26/Resimene 881 P/B % A1 On Toner

Basis
#5 RT"'G!"7 41 3
#6 " 085 3
#7 " o .014.25 3
#9 " P/B ﬁ0‘+25 + M"33"’D P/B u1275 = ul? 075 -
#11 " P/B .08%5 + AA-33-D P/B .085 = 17 1.50 Wet blend
#3 ©  p/B .085 + AA-33-D P/B 085 = 17 1,50 Dry blend
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8-10346 ~ 12 Mos. Florida 45°s. Syntex 40 PYC
gg. 50/50 BP-173-D/R-610 10
“ » 2
4 " 4+ AA-33-D 6 PVC =
_#. " 4 Surfex 6 P% Total :Jig
#10 " 4+ Ap-34-D 6 PYC = & 10
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Other iron phosphates that have been examined include -
Fey(PO,), - HB 1376-18

FQaP2°‘7 - NB "

FePOy, - NB u . R
Fe;(?som)s- NB 1470-24 (See Exposure Series 10429)

A review of the status of transparent film fortifiers for
paint systems was held with Dr. 8. C, Horning of the F&F Department
on 5/3 at Newark. Typical exposure panels, avallable at that time,
covering AA-33-D and AA-34-D were shown. Tbiu information 1is

summarized in the attached Table II and in an Office Trade Report
of G. Wormald dated 5/3/5%.
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c.¢, J. N. Tully/A. Siegel
A. J. Stratton
B, H., Perkins
J. Jackson (2)

NEWARK, NEW JERSEY
MO FOR FILE JANUARY 29, 195%."

This survey was undertaken to determine the possibility
of clgiming AA-33-D as a new composition of matter in a proposed
patent.

The reactions between ferrie iOns-and y§0phosphate ions
have been studied quite comprehensively. Pahl (1) (2).

Pahl (1) Kung Svensk Vet Akad Handl Offers 30 7, 37 (187
B () By cvanet £°t Thgg Tepdy gy Teme 2 7, 37 873

States that ferric pyiophosphate is soluble in excess of pyrophosphate
to yleld solid solutiona of wvarying composition:

ey (Py0y)3 + § Ney,Py0p —> Fey (Py0n)50 (NeyPy0, )

Feo, (P,0p)y + 2 NeyPy0p=—3 Fey(P,05)y. (Nay,Py0,),

More recently, Rodgers and Reynolds(3) have stuiied these

(3) Rodgers and Reynolds J.A.C.S. Z1L 2081 (1949)

reactions by conductimeirlc polagraphie, and potentiometric memns.
These workers have concluded that three inflections in the curves
result vhen .1H metal solutions are titrated with pyrophosphate -
until precipitation eccurs. Similar results were obtained by a
reverse titration. These inflections ocour at

 _Metal/P»0y Ratio Complex ion.

- =
1st 5 [Fecr09] ~
2nd .96 [Fe »,0,]
3ra 1.33 Fey, (P04
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Banerjes and Mitre (4} report Fen(PoOnl)y is soluble in

(%) Bamerjee and Mitra  Sclence and Culbuy 30 {1
| j_ Cade ¢ 46 8562 a{%%%g’g {1951)

excess sodium pyrophosphate and in the main substantiate the above
findings. These workers also studled transport experimsnts and
showed the presence of iron in the snode chamber (negatively charged
particle), and absence of phosphorts in the cathode chauwber (absence
in positively charged particle). These studies substantiate the
sxlstence of the above mentioned ions.

Qur studiss of AA-33-D precipitstion conditions revesl

" that yields and sodium content incresse simultaneously with an
incresse in the Na%Péo7 present at the time of precipitation.

A4~33-D Composition of Solids Dried at 140°F.

Beference Batio Mols Fe/Po0y

1470-324 1364

128 1:.70 ] iy
12(2 l 2o 712'3' (AA"’33‘“'D Std o 2""6 e 52
. Ratio)

12D 1:.732 246 .88
128 1:.77 2u8 1.30
1kA 1:.79 256 1.00
I4B 1:.827 256 1.46
ke 1:.86% 26 1.76
14D 1:.902 29 2.3
164 1:.64% 230

16B 1: 0711" 29"

160 l:. g? 258

16D 1:.827 268

16B 1:.907 276

Variations are probably due to differences in moisture
in varlious series. '

These reosults may be explained on the assumption that a
‘solid phase containing sodium pyrophosphate is being formed, and
that this phase is _not increasing in solubility with inereased
sodium content. The composition of the solid phase isolated at
approximate stoicheometric ratios of ingredients cannot be
quantitatively determined from existing data.

DUP050069852




Typical analyses follow:

Cods Lot % E,0 Lo : £ W F p,0 8
= =2 (Tolflene) _;t_g;gtggn Ala %7 % 23 % 0"’.
AA-33-D 1567 22.0 29.8 1.9 20.63 40.86 .18
AA=33-D 1570 21.8 27,8 1M 21,83 MIN2 L35

The sodium content of these products is far too high to be explained
as being present as sodium sulfate.

Indirect analysis calculations have besn made on two bases:
(1) Solid phase is N%Paoz,
H20
Celeculation based on Fe and Na analysis.

(2) Solid phase is Na Fe P04
Hy0
Calculation based on Ne and Hy0 analysis.

Results of these calculations are tabulated bslow:

Premise (1)

Fez,(P207J3 d N%onc’ B2 Tolu2ne Distln. Tenition
1567 . 9 | 5‘,21@ 25,86 (?gtzmﬁo% | .29.8
1570 72.8 3.56 23 .6k 21.8 27.8
Premise (2)

. F%(PQO'?)Z*' 5 MFQPQG 5 Eﬁ? LA % goﬁ;.ﬂ Fon?m'5
e @1 38 BY By Gy BE o

The latter caleulations are not in gs good agrocment with
the observed analysis, as the former.
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These results lead to the conclusion that the product
obtained at approximately stoicheometric ratios of Fe/P»0 see
Table E) is essentially a solid solution of Nay, .10 §gd
Pey(P,0,) 9H,0. This,in the writer's opinion, c icted
from % Ztudy of the 11terature and the composition 13 nnt novel.
Some argument might be proposed as to why the compound contains
sodium instead of being a normal ferric salt. Since these pre-

cipitates are amorphous, adsorption of sodium ions might explain

their presence.

We have currently under study the question of eompcsition
of the solid phase versus utiiity of the pigment as a £ilm fortifier.
Based on earller studies of AA-22-D, the writer does not bslieve
that products containing higher scaiam sontents will be superior to

the oxisting formulation; bubt tests are under way to determine if
this 1s true,

In the writer's opinion, based on the information at hand,
the basis of a patent for AA-33~D should be & "use" patent similar
to the proposal on Polymer K.

JJ sMPH
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