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ABSTRACT

This report summarizes a brief review of the suitability of
Reverbatory Furnace Fume Scrubber Solids available from Chambers
Works operations for the manufacture of chrome yellows.

In the opinion of the writer, the lead nitrate made from this
material offers very considerable promise as a lower cost route
to a substantial portion of our N-4l requirements.

Maximum savings per year would be $78,750 assuming a 7£/1b.

spread between Orchem and purchased lead price. Investment and
operating costs would alter this figure.
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1. INTRODUCTION

%*

The availability of 2 to 3,000,000 lbs./yr. lead of low cost,
by product, lead residues from tetraethyl lead manufacture at the
Chambers Works has repeatedly given rise to inquiries as to its
potential uwse in the manufacture of chrome yellows.

The presence of large amounts of Cl~ (PbOClz; PbClgz; Nacl) has
complicated the utilization of this material as a raw material for
lead pigment manufacture, and its use has never been adopted.

A more complete discussion of the properties of the bulk of
this material is given in my memo "Chambers Works Lead Dross*,
3/17/69 (Ref. #3 - copy attached). In this memorandum, I summarized
my thoughts on possible means of converting this material to a more
suitable form. ,

Further chemical description of one source of this lead dross,
"Accelator Concentrate" is given in J. R. Day's letter to me of
3/25/69 (Ref. #4 - copy attached).

A review of the situation with J. R. Day of Orchem led to the
conclusion that a cleaner source of lead (lower insoluble Cl ,
Carbon residues, etc.) might be of more interest to the Pigments
Department. The Orchem material known as "Reverberatory Furnace
Fume Scrubber Solids" was considered to be of such a character.
Approximately 1.26 million 1lbs./year lead basis are available from
this source (Ref, #5, 6 ~ copies attached).

The basic value of these residues to Orchem is that of the lead
content equivalent, less toll charges for smelting the material. At
the time of this report, this represented about 5 to 6£/1b. During
this period, Pigments Department was paying approximately 13-14¢/1b.
of lead. The spread between these values would determine the
maximum allowable costs to cover Orchem's and Pigments' required
investment and manufacturing costs to recover and convert this
material to a suitable alternative to Pigments (Pb(NOs)z solution
{n-41). Orchem has supplied us a transfer price of $.06/1b. Pb
in their letter of 7/31/69 (Ref. #6 ~ copy attached).

II. SUMMARY AND CONCLUSIONS

1. A possible source of 1-1/4 million pounds of lead equivalent
(substantially in the form of 2PbCOs.Pb(OH)z is available from
Orchem's Reverberatory Furnace Fume Scrubber Solids at $.06/l1b. Pb.

2. This material has been converted to Ph(NOsz)z by solution
in hot concentrated nitric acid, adiustment of pH and filtration to
remove excessive amount of Fett, Fe¥3,

3. This lead nitrate was converted in a 100% form and in 50%
dilution with regular Pigments Department Pb(NOsz)z (~41l) to a ¥-758-D
type primrose yellow.

4. The pigments obtained were satisfactory in yield, very close
in masstone, skindown, tinting strength, and Fadeometer lightfastness.
#*Ref, #7 - Received after report written indicates a potential of
4-6 million 1lbs./yr.
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III. RECOMMENDATIONS

In the writer's opinion, this work should be extended in cooper-~
ation with Orchem to determine (1) the suitability of additional
samples of these solids, (2) the quantitative conversion of the
samples to soluble lead nitrate, and (3) the economics versus
Pigments' routine manufacture of N-41 solution.

IV. PATENT STATUS

In the writer's opinion, nothing of a patentable nature vas
developed during these studies. Orchem's considerations may be
different from ours.

V. EXPERIMENTAL
A. conversions to Pb(NO)-

J. R. Day of Orchem supplied two samples of "C" Furnace
Fume Scrubber Solids (Ref. #5):

1. Dry sample CWNB 2794-178 440.5 grs._
5/26,/69 .33 % ¢l
70 % Pb dry basis

2. Wet sample CWNB 2794-179 1073.8 grs.
5/28/69 44 % Hz0
1.7 % C1~™

70% Pb Dry basis

- These samples had been collected and washed to remove the bulk .
of water soluble Cl™. Orchem X~ray data suggested they are essen-
tially 2PbCO;.Pb(OH)> plus SiO:z. :

Work Up of Samples

Sample A. The samples were attacked with HNOs on the
following basis:

Czlc. # Pb in 2PbCO3.Pb(OH), = 621 = 80% Pb
775.67

Assume 6 mols HNOz will dissolve 1 mol 2PbCO3.Pb{0H)z
Weight of sample 440.5 = .567 mol basic lead carbonate -
775.7 assuming all sample is
2PbCO5.Pb (OH) 2
Calc, HNOg = Use .567 x 6 x 63.02 = 214.5 grs. 100% HNOs

= 214,85 x 70% Pb = 268 gr. 70% HNOs
o7 80% Pb

Calc, yield Pb(NOsz)> would be:
440.5 x 70% Pb x 331 = 492 grs.

nree—
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Procedure:s To 1250 ce Hz0
Add 268 gr, 70% HNOa
Heat to 140°F. - Add Sample A slowly
Temp. rose to 165°F,
PH = .6
Heat to 195-200°F. ~ Held 1 hr.
Dilute with 250 cc Hz0
Filter -~ Wash 300 cc Hz20
Save solids = 129 grs. Dry Wt! (Very high =~ does not fit
analysis)
save filtrate and wash water
Total filtrate = 2169 grs.
Be' = 23,9 Sp.gr. = 1.1973 gr/cc = ,2297

Assume Reg. N-41 sp. gr. = 416 gr. (Pb(NOs)z vs Calc. 492 gr.
Actual analysis - solution ex sample A contained 18.34% Pb(NOs)=2.
= 397 gr. vs calc. 492

Conclusion: Amount HNOs used inadequate for complete solution of
Pb in this dry sample.

Sample B 1073.8 gr. x 56% golids = .775 mols 2PbCOs.
775.67 Pb (OH) 2

Calc. HNOz =.776 x 6 x 63.02 x 70% Pb = 366 gr HNOg (70%)
80% b

..7’

Calc. Pb{NOg)e = 1073.8 x .56 x .7 x 331 = 674 gr (Pb(NOs)=
T ;

Procedure: To 1300 cc Hz0
Add 366 gr 70% HNOs
Add presscake slowly at 130°F -~ little temp. rise
Heat to 200°F. - Hold 1 hr.
pH 3.85 after 1 hr.
Add additional 20 cc 70% HNOz - pH 3.5
Add additional 10 cc 70% HNOsz - pH 1.6
Dilute with 200 cc EHz0
Filtered = washed
Save total filtrate - 3159 gr.
Weight of dry residue = 190 gr! (High!)

Assume N-4l1 Be' sp.gr. = 1.2447 gr./cc
Yield as calc. = 718 gr.
Chemical Determination Pb(NOsz)2 = 23.05%
~ Yield = 730 grs.
versus calc. yield on assumption of 70% Pb at 56% solids = 674 grs.

Purification of Sample "B"
~ To filtrate of B add 82 cc 1% NaOH
PH changed from 1.6 =~ 2.9
Fe(OH) s formed
Supernatant liquid showed no test for Fe*3 with NH, SCN
Filtered = recovered 3050.9r. solution
Chemical analysis 22.47% and iron free.
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Discussion: It is obvious that the composition is not quite that
assumed 2PbCO3.Pb(OH)2 since HNOz requirements were not as calcu-
lated. Moreover, soluble lead nitrate recovered was very high
since there was considerable insolubles remaining.

TESTING OF B ~ PURIFIED LEAD NITRATE

B
50% Orchem B C
A~Control Purified 100% Oxchem B
J00% N4l 50% N41 Purified ‘
Pb(NOg)=z equiv. 165.5 gr. 165.5 165.5
N4l , 537 gr.soln. 263.5 -
Orchem (B) Purified - 367.5 740.0
In Total 1345 c¢cc Hx0/80°F x X
Adjust to pB 4,1 X b3
Add - stir 1 min.
Na2CO0g 25 gr/100ccHz0 x x
2dd in 40 secgnds solution

Na,SO0s (N108) 5.54 gr. x x
HpS04 (100% N-27) 3.31 gr. x x
NagFz (N-518) 1.45 gr, b4 x
Al (S04)3.18H20 (N-15) 4.76 gr. X X
Dissolved in Total 1345 cc/80° X x
pPH 1.85 x x
Stir 8 minutes ‘
pH _ 4.35 4,2 4.2
Add-stir 1 minute between additions
NazS04 5 gr/20cc x x
Naz2CO3 4 gr/l2cc x X
Na,P20, (N-479) 2 gr/100cc X x
pH 6.7 6.5 6.65
Heat to 180°F. -~ Hold 20 minutes.
Add - Sstir 1 minute between
MnS04.H20 (N=-336) 1 gr/50¢cc x X
Alz (SO4) 3.18H0 17 gr/68cc x X
Na,sP=0.,. 2 gr/100cc x x

.uaacos7 1 gr/4cc to pH 5.1

Filter - wash to 2500 ohm/cm2

Dry 180° 16 hrs.

Bake 265° 2 hrs,

Pigment Yield l64.¢ gr. 164.1 166.1
Tested colors by rubout and found all to be similar in color and
Fadeometer lightfastness.

vVI. FERENCES «~ Copies Attached

l. Utilization Low Cost Chambers Works Lead JJ 2/28/69

2. RAH - RJL Utilization of Low Cost Chambers Works Lead 3/5/69

3. Chambers Works Lead Dross JJ 3/17/69

4. J.R.Day - JJ Composition~Accelerator Concentrate 3/25/69

5. J.R.Day - JJ Chambers Works Reverberatory Furnace Fume Scrubber
Solids 6/9/69

6. J.R.Day = JJ Transfer Price of Reverberatory Furnace Fume
Scrubber Solids 7/31/69

?« J.R.Day -~ JJ Accelator Concentrate as a Lead Source 1/19/70
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X CC: M.Hunt/E.Gonick, Pigts.,Wilm. <::>
W.S.Struve/A.A.Brizzolara
R.H,Zabel, Pigts., Wilm,
W.J.McClure/R.A.Hageman
R.E,Roberts, Engr., Louviers
g.Jackson

Newark, New Jersey
' February 28, 1969

UTILIZATION OF LOW COST CHAMBERS WORKS LEAD -

The availability of 30 - 40,000 lbs. of low cost lead per day
at the Chambers Vorks has repeatedly sparked inquiries as to
its potential use in the manufacture of chrome yellows.

It is my understanding that this material is valued at
approximately 5 cents/lb. lead versus our approximate cost
of 13-14 cents/1b, (R.E.Roberts).

~ In the past, consideration has been given to the conversion
of this type material and other Cl-containing lead sources to
satisfactory N-~41 (lead nitrate solution) which can be utilized
to make our standard lead containing colors.

The presence of considerable quantities of C1~ (PbClp ?)
makes this procedure difficult, and relatively costly,and it has
never been adopted.

I propose that thought be given to utilization of this raw
material as a source of lead nitrate for low cost high volume
medium yellow to be used in traffic paint and,possibly, comic '
strip inks. These outlets are presently not available to us
because of the competitive pricing situation.

I believe that there is a good chance that chloride impurities
could be tolerated in pigment for traffic paint since its effect
on particle size and color would be less difficult to overcome
than in the case of our standard pigments. (Halogens are utilized
in the chrome solutions to make these pigments.)

I have assumed, in this suggestion, the absence of metals
other than lead,and the availability of suitable equipment for
manufacture. The latter point may present problems, ‘but I
believe that the idea is worthy of consideration by all

concerned. :
%ﬂ‘ (é/’/
Y At
27 JULIUS CKSON
RESEARCH ASSCCIATE
de
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Newark, New Jersey
March 5, 1969

DR. R. J. LOMBARDO
Pigments « Wilm,

UTILIZATION OF LOW COST CHAMBERS WORKS LEAD * "y

Utilization of Orchem's low cost lead residue for making
traffic paint Chrome Yellows {s not economically attractive because
(1) the Newark plant will have no excess inorganic capacity until
at least 1972, (2) these products will be less profitable than
our currernit Chrome Yellow line.

L Traffic paint yallows sell for approximately 12¢ less
than market price. Thea use of this scrap fead would lower our
ingredient cost about 3¢ _ger pound. It is therefore more profit-
able to wake the high quality yellows,

ORIGINAL SIGNED
BY
R. A. HAGEMAN

R, A, HAGEMAN =
ASSISTANT PLANT MANAGER

RAH: kb

*Reference J. Jackson's suggestion 2/28/6?(

4 O e n
W Afesten Cabe. bt vy ’

A fh ot 2 / |
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cC: W.S.Murray, Orchem, Chambers Works

C.E.Dailey,
H Day . L ” ]
J. Day , " " L}

R.E.Roberts, .Engr., Louviers
w.J. Mcclure/R A, Hageman, Newark
. W.S. struve/A.A Brizzolara, Newark
~Jackson

Newark, New Jersey
March 17, 1969

CONFIDENTIAL

CHAMBERS WORKS LEAD DROSS

Ref: JJ - Utilization Low COSt Chambers Works Lead ~ 2/28/69
RAH-RJL * -~ 3/5/69

on 3/12/69, H. Day and J. Day of Orchem-Chambers Works called =
me to discuss possible utilization of a lead containing residue from
the manufacture of tetraethyl lead. The following facts were.
ascertained,

Supply

1. 2-3,000,000 1lbs. Pb content per year available on a continuing
basls. This represents a minimum of 14% and a maximum of 21%
of Newark's 1968 lead requirements.

Chemical and Physical Characteristics

1, Highly particulate material in the form of a sludge containing
approximately 50% water.

Solids contain silver
lead
carbonaceous material
lead monoxide
lead sulfide and sulfate equivalent to .5% §
basic lead carbonate
lead oxychloride
lead alkyls

Cu' compounds «3% Cu
Bi " .3% Bi
Fe " -3% Fe
Magnesium hydroxide 3-4%
Aluminum 1-2%

The presence of lead alkyls would necessitate some processing on
the part of Orchem in order to insure safety in handling this mater-
ial.

I outlined, in a general manner, our manufacturing scheme for
conversion of lead to lead nitrate, and spelled out present purifi~ "~
cation schemes. In addition, I suggested that a review of my KN
report (51-44 - "Examination of Lead Bearing Residues for Conversion
t0 Lead Nitrate") might be of some use,

DUP050081844




In reviewing this situation, it appears to me that a possible
approach to utilize this material would involve a scheme as follows:

: 9
Filtration ' . '}lﬂ b M
= | f
1, Slurry (a) filter with filter aid if necessa .
. " (b) wash to remove bulk of halogen, (,ZZ/% /Mﬁ, 4 Tl Shbbl,
2. Treat in Furnace - Feed to melting furnace under oxidizing

conditions: o
(a) to sl vfva . a a1 ibly as silicate 40,
a) to slag off Mg and Al possibly as silicates, 2+
(b) to oxidize lead alkyls, b‘lﬁf‘%f d&u»wvmx‘m: ) ,,./";vh‘ f,é“"
(c) to oxidize lead sulfide to PbSO,. fl"”"‘“"o“"j«g-w e
' s op? Lo
Under reducing conditions: 7 b Y

77
(a) Might be needed to convert PbSO¢ to Pb if s&:ﬁﬁi@
amount formed. M il

3. Dissolve in Nitric Acid

This impure Pb/PbO/PbSO, could then be dissolved in nitric
acid, treated with scrap iron to reduce Ag, Cu, Bi to metallic
state (for recovery of metallic values) and filtered.

4. Subsequent Pb(§Oa)z solution could probably be purified of iron
by oxidation to Fe 3, adjustment of Ph and filtration. :

Such a Pb(NOg)z even if it contained small amounts of (1% c1 /
Pb(NO3)2) might be convertible to satisfactory medium yellow.

The major question would appear to be one of economics. If
the value to Pigments Department of pure Pb is $.13/1b. and
recovery value of sludge to Orchem is $.05/1b. of lead* only
$.08/1b. is available for these operations. This represents
$240, 000 per year for additional cost of processing and return on
needed investment.

2 g

JULIUS JACKSON
RESEARCH DIVISION

12

*These approximatei figures are based on a high spot value for lead
content supplied by R. E. Roberts. Other considerations involving
Orchem's processing might lower this f£igure.

JJTsde . » {
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Darpucter, How Jegpcoy 00023

V. R. Hurka, Ozchen, Wiln,
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oot vy, "Freon" Office
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KNASS:

SAhLil4r of vour plant using our Accalator concenkrate
73 powwren of iead for lead chromate manufacture is being
asploccd. During eur recent phone conversation on this subject,
yen zocgmuentsd tha atteched conposlticn data. We havo already
started to look mowa closely at tho chloride conzent and the

affeciivecasa of zaslurrying to xemove itc.

o X
. 7 -
\/\"J \ L ' \wd{{/‘v"' ‘
J. R, 0y :
%$ r::C'ma gcﬁiiu&mﬂt
‘ 1 Benvd roed Office
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Teoltnl Lard

CONPOSITION > ACCELATOR CONCENTRATE

3 .
_Penga Tverege No. of bamples

43,2-81.5 + 64.4

Tree 2.6-28.2 19.3

iomﬁinmﬁ(n’ 30.8-56.1 39.8
ci - (e)
o - 0.3
51 - {a)
Tazeditadon o) 9.6-37.2 22.4
§0,, ©1 S - 0.55
e”, co o - 0.11
g dn g0}, - 3.5~ 3.8 3.6
7L - 1.6
Bi

Holow s

b ' 00026

25
10
10

VI Y T

(o) Tnowa £ozms includa lead asulfgts, lead'sulfide, lecad oxide,

wha Pohy
by nztly g
f) ALY bLe

t

raphitao.

determined.
Q

(1) Onknova but small - estimate €0,18.°

J. R. bay
I'mzoa 25, 126
ome

SvTy
3y e

9

4 ervehlozride, basic lead carbonate, and lead alkyls -
or are chout 108 by weight of the total solids.
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e I. du Pont de Nemours & Co., Inc.
‘ Chambers Works = .
Decpwater, New Jersey 08023

T, J, R. Stephens, Adm. Bldg.

7. S. Murray, "Freon" Office

Jnne 9, 1069

m;ﬂjfl,ium Jockmon
Plgmonke pepaviment

Nezenssch Ditvision
Yavarlk, MNow Jersey

CHAVTERS YORKS REVERBERATORY FURNACE
Firin GCRTMORR SOLIDS

Az nuvec) in our phone conversation on May 19 we are sending
undor separate cover two samples of our reverberatory  furnace
fu serubber zolids. Both samples have been flltered,

wirind in distilled water, filtered and given three

+illed wator rinses. One sample has been dried and the
othar is as removed from the filter. Analyses are as follows:

s H,0 sl We., g. -
Dry Sample - 0.33 440
Wet Sample  44% B TY A 1073
*On dry basis. _ 4

drdy

J. %, Day'
Firar ing opartment
Tatrwa Exliyl Lead Area

R
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E. ¥. du Pont de Nemours & Co., Ing,
Chowbers Works
Paspwateyr, New Jersey 08023

V. R. Barka, Orchem, Wilm.

G. N. Qosgs, Oxechem, Wilm,
W. . jleClure, Pilgments, Newark
oL Voomav, Plgments, Wilm,

W. W, Logdili, T.E.L. 0ffice
Cc. B. neiley, T.E.L. Office
W. 5. Murray, "Freon" Office
H. L. bmth, Adm. Bldg.,

Te Jo Ra Ophens_, Adm, Bldgo
T. W. Tomkowit, Adm. Bldg.

July 33, 1969

J. Jackson

Pignents Deparimant
Reseasx<ch Division
NMewark, New Jerseay

TRWSFER PRICE OF REVERBERATORY FURNACE
U cnmrq, SOLIDS

fhin letter is in answer to your verbal xequest for a transfer
price on oux e“mrberatory furnace fume scrubber solids. We
and that this material may be sultable as a lead souxce
rain grades of lead chromate pigments and that in oxder
to detsomine if an additional laboratory program on your parxrt
is justified, some idea of the cost of our material is required.

After consuliling our Control Department, we propose the follow-
ing method for determining a transfer price based on the best
course of sction for DuPont. Orchem will establish the cost

of coliecting and prepaxing the material in a suitable form

for your usse. Pigments would determine the additional costs
ingiamned by handling our solids, The cost of shipping fxrom
Chambers to Newvark would be added to these two numbers. If the
total is 1lmss than the cost of new lead, and the likelihood of
this being the case seems probable, then the savings could be
split egually between the two departments.

As a starting point, we have developed a rough figure of $0.06/
1b. lzad fox preparing the shipment of fume scrubber solids in
a wek cake form. This figure considers the present recovexy
method and purchage of new lead to be & "stand-off", i.e.

the recovery costs ave equivalent to the value of the lead in
thess solids. Therefore, our cost of preparing the material

DUP050081849
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Page 2

Fuly 33, 1063
J. Jackson N

Transiow Viice of Reverberatory
Fuznace Vtmc Scrubbeyr Solids

for yru irnwiudes only the operatling cost of the new eguipment
need~d fox Lollccfing and concentrating the solids (see
attash 0 walevlation). Freight costs are estimated at $0.01/
b, J.ooAd.

The =hove two figures, along with the additional figuxe which
you ﬁﬂ’ﬁ’wm shovld indicate whether ox not you might be
inter:rted in pursuing this work further. Vhen you have
deton n'nQV this, we would appreciate knowing youx thoughts so
thet  » oma further refine our estimated cost or seek another
CovL of ratdon.

J2 247;

J. R. Day
Prooo: o Depant ment
Tetia E\hy? Lead Area

| QL@(@MQ

H., C. Ravenell
Contxrol Division
Orchen, Wilimington
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Attachment

COLLECTTION OF FUME SCRUBBER SOLIDS

T.E.L. Area - C.W,

Operating Cost

Basig: Investment £350,000
Amount of Lead - 1.26MM 1b./yr.

$

Materlals

Operating Labox 10,000
Repair Labox ) 14,000
Direct Overhead 6,000 . ¥
Repairs Materlal 10,500 E
Depreciation 35,000
Operating Cost 75,500

6

Operating Cost/lb. Pb = 75,500/1.26x10° =
ca. $0.06/1b. Pb

Fnsave
8/L/69
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ESTAIUSNED IOOZ

E. I pu PonT bE NEMOURS & COMPANY

ANCORPORATED

CHAMBERS WORKS

DEEPWATER, NEW JERSEY 08023

D. F. McVaugh, Orchem, Wilm.,
W. W. Cogdill, T.E.L. Office
C. E. Dailey, T.E.L. Office
W. S. Murray, "Freon" Office
E. J. Roszko, T.E,L. Office
H. L. Smith, Adm. Bldg.

T, W. Tomkowit, Adm. Bldg.

T. J. R. Stephens, Adm. Bldg.

e . = o :
January 19, 1970 : . ' y

B

J. Jackson

Pigments Department
Regearch Division’
Newark, New Jersey

ACCELATOR CONCENTRATE AS A LEAD SOURCE
FOR CHROMATE PIGMENTS

This letter records the sense of our recent telephone conver«
sation. It is understood that the major reason for the
Pigments Department’s lack of interest in our reverberatory
furnace fume scrubber solids, which are Cl-free, is that this
source (estimated at 1.25MM lb. lead/year) would provide too
small a portion of the total reguirement (around 12MM 1b./yr.)
to bother with.

You lndlcated, however, that Accelator concentrate which is
available in larger quantities (4-6MM 1b. lead/yr.) would be i
of interest if it "could be made Cl-freé (previous analytical
data have indicated about 4% Cl). In recent high spot tests
one of our chemists, R. Moore, has found that the Cl can be
removed from Accelator concentrate by dissolving in HNO; and
efluxing to remove the HCl formed. Since your comments were
encouraging, we propose to continue work with this material
and will send you a Pb(NO3): solution for end-use testing.

Process Department
Tetra Ethyl Lead Area ‘

JRD:emc BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY
s €1 p

) §

s e e ek w b e e
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