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This report summarizes data accumulated during the past two
years relative to the ignition temperatures end other combustionmo-
perties of Chrome Yellows, Chrome Greens, and Iron Bluwes, These dats
were developed in conjunction with the work on dry blending of Chrome
Greons and the non-dusting treatment of Iron Blues.

SUMMARY AND CORCLUSIONSs -

, Most of the work done concerned the G-604-D line of Chrome
Greens and its yellow component Y-572-D since several fires oocurred
in the grind shop while processing thess materials.

, ~ Laboratory tests indicate the combustibility of ¥-572-D to
be due to the presence of Ammonium Naphthenate and Para Soap which
are used as texture treating mgents. Standard treated material was

found to burn at 3560F whereas a sample from a lot (58645) made
without Naphthenate or Para Soap had not burned at 450°F, :

.o I?nition temperatures of the G-604-D line of greens ranged
from 3400F {G-604-D and G-605-D) to 450°F (G-648-D)., Semples of a
G-605-D mix, made using the untreated Y-572-D (lot 58645) as the
yellow component, ignited at 435°F -~ or almost 1000 higher than the
standard type G-605-D. (

Bamples of ¥-561-D, the yellow component of the G-550-D
line of greens, could not be ignited. When treating agents
(Naphthenie acld, Pars Soap, Turkey Red 0il) wére added to the dry
¥-561-D, however, ignition occurred (only the treating agents seemed
to durn in these cases). Test conducted with samplss of G-550-D and
8-553-D confirmed this since their combustion points were 400°F and
4400P respectively.

Tests conducted on samples of continuous process chrome
yellows showed that the Light Yellows ¥Y-404.D and Y«~405-D could not
be ignited even though they contained 1% Petronate. MNedium Yellow
Y~469-D containing more than 0.5% Petronate burned at 2850P; Y-469-D8
and Y-424.D 414 not burn,

‘Previons evalustion of B-216-D and non-dusting £~27ﬁdnv§_
 (Mentor 29 treated B-216-D) tested both a8 blues and greens (G-553-D)
each gave ignition points of 4300 - 4500¥, : s .

In summarizing these results the following coneclusions
may be drawns ‘

1. The use of Petronate (0.5% or mora).Para.Sonvi.Bhphthonic Acid

or Para Scap as treating agents for Chrome Yellows causes a
lowering of the ignition temperatures.
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2 - Hedium Yellows (89% or more Lead Chromate) containing more
than 0.5% Pstronate will burn at 285°F,

3 ~ Light Yellows (containing about 60-70% Lead Chrometendnd
30-20% Lead Chromate,respectively) will not burn even when
treated with 1% Petronate. The Petronate does decompose,
however, csusing a discoloration of the pigment,

4 - Bhading Yellow Y-561 acts in the same manner as the Light
Yellows (3) * X

5 - Shading Yellow ¥-572 burns violently at 3560F
6 - Shading Yellow Y-572, made without the standard Naphthenate

and Para Boap does not burn below 4500F,

7?7 = The G-550-D line of Greens is not combustible below 4500F
(When the blue component is non-dusting B-216-D, the: '
ignition temperature is 4300F for G-553).

8 ~ The G-604-D line greens burn in the range 340°-450°F

9 - Hone-dusting B«-278-D (contains §?§ Mentor) burns at 440°
(the same as untreated B-216-D), ‘

X

m.‘7.259
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Ho-330 | May 26, 1947,
oian | May 26, 1947,

E. I, Du Pont de Nemours & Co., Inc,
¥ilmington, Delaware, ‘

" Attentions Mr, H. L. Miner, Nanager '
: Safety and Fire Protection Division
Your File OH-332

Gentlemen:

In compliance with your letter of April 24, 1947,
addressed to Mr. A. F. Matson, we have conducted dust-explosion
tests and ignition temperature tests on two samples of dry
powder colors submitted by yous These samples, marked "Ge550D"
and "G«-553-D", were stated by you to be chrome green produced by
nixing iron blue with lead chromate, Following is our report
giving the test methods employed and the results obtained,
together with our comments thereon,

Dust~explosion tests of these pigments, including deter-
mination of the approximate lower limit of flammability of the dust
in air, were conducted in a small bomb of the modified Clemsnt-Fraser
type (i409ecc capacity), using a barium peroxide-magnesium pellet
source of ignition,. Thia'apparatus and the test procedure, are
described in our:regort to you, HC~530, dated March 14, 1941
{your File CH-331,2),

Dry color powder %"Ge550«D" when disseminated in air in
the small bomb in concentrations ranging from 0,100 to 3.000 oz,
per cu.ft, did not propagate flame (explosion) beyond the vieinity
of the source of ignition. In all explosion tests of this powder,
the pressure developed within the bomb was less than 1/2 psi.

N42161.01
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Dry color powder "G-553-D" 1s definitely capabls of
propagating flame when disseminated in air in sufficient quantities
in the greaonce<ef a source of ignition, The lower linmit of
fiammability of this dust in air is approximately 0.025 os. per
ou.ft. (25 nmg per 1liter). Explosion pressures developed during
the -tests are shown in Table I. The explosion pressure increases
with the concentration of dry powder color "3-553.D" disseminated
in the bomd, dus perhaps to the oxidising effects of the lead
chromate as well as reastion with oxygen of thes air. Sonmewhat
higher explosion pressures would therafore bs expected to be
devaloped by concentrations of "G-553-D" in excess of 2,0 oz, per
eu.ft,, but 4t will be noted that pressures developed in explosion
tests of this dust in the small bomd are not necessarily the maximum
pressures which may be encountered during explosions of the dust in
industrisl buildings and equipment. The pressures obtained in the
bomd are within the range capable of causing damage to many types
of building construction. In explosions of a dust, the pressure
is a function of the degree of sub-division of the dust and its
concentration in air, and is influenced by the form and dimensions
of the enclosure, the initial temperaturse, pressure and turbulence.

The ignition temperature (autogenous) of the dry powder
colors was determined by dropping verying amounts (up to 25 grams)
of the powders into a glass flask surrounded by a solder batch
which was heated at a constant temperature during the test by a
thermostatically controlled electric furnace, The flask was of
eonicsl) form with flat bOttOm’ 4"1/2 m-. (1104 onm )m hei ht'
2-3/8 Ain. (6.0 em) in diameter at bottom, and 1-1/8 in, (2.8 cm)
in diameter at top. It was of about 160 ml capacity, (rated
cagacity.125 ml) having a ratio of surface area to volume of about
l.le The temperature of the solder bath was measured by a calibrated
thermocouple provided with a quartz tube to protect the hot Junetion,

The minimum temperature at which ignition occurred under
the above conditions: was considersd as the asutogenous ignition
tempsrature. :

~ The autogenous ignition temperature of dry powder color
"G-550-D" was found to be 217 C (422,6F). The autogenous ignition
temperaturs of dry powder color "(-553-D" was found to bs 188 C
¥
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Some ignition testis. of each powder were also conducted in

which a small conical pile of powdsr wes made over a small coil

of Chrorel wire, the coil being completely covered by powder.
Preo~determined voltags, sufficient to heat the Chromel wire to
bright glowing, wss then applied to the coll. Under these cone
diuoms powder “0-550-D" ignited and burned with dull.-red glowing.
Powder “G-553-D" burnsd somewhat more slowly than #G-550-D%, but
there was more brilliant glowing and occasional bursts of sparks
approscliing deflagration, E ;

Although dry powder color *G-553-D" is more likely to pro-
pagate flame when disseminated in air in the presence of a sourcs
of ignition than is “G-550-D", both materials are combustible and
in the form of plles are capable of burning if ignited,

If there are any questions on the foregoing, please do not
hegitate to write us,
Yours very truly,
R. E. DUFOUR
Asst, Chemical Engineer
Tests byt

A, B. Haitre
Jo. Po Breen Reviewed bys

A, F. HATSON
Chemlcal Ensinsag
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