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Informative Report No. 9 on the manufacture of carbon black is one of a series of survey reports prepajred by
APCA’s TI-2 Chemical Committee on air pollution problems and control methods encountered in the chemical

industry today.

Carbon black iz ultrafine soot
manufactured by the burning of hydro-
carbons in a limited supply of air.
This finely divided material (10 to
400 my in diam) is of industrial impor-
tance as a reinforcing agent for rubber
and as a colorant for printing ink,
paint, paper, and plastics,

Twenty years ago the mention of a
carbon black plant evoked a vision of
darkened plumes visible for miles, soot
blanketed countrysides and blackened
farm animals — mute cvidence of stray
cathon black that escaped with the
vent gases. Carbon hlack plants pol-
luted the atmosphere, the degree of
pollution varying with the mode of
production and separation of the black,
and the gengraphic location of the
plant. Those living in urban residential
sites in the vieinity of manufacturing
plants were grimly aware of the pre-
vailing “soot which was even more
pronounced, with a shift in wind. The
plants then bore the stigma of dirt and
their uperuting personnel singled out by
their soiled work clothes and =mudged
faces.  While this condition still exists
at some isolated channel black plants,
condition= huve changed in most modern
plants,

Most of the channel plants that
formerly polluted the atmosphere with
black smoke have been dismantled

Informative Report No. 9 of the TL-2
Chemical Committee was first submit-
ted to APCA'» Steering Committee and
Technical Conncil on’” November 22,
1966. It was processed in accorduuce
with the 14 <tep procedire outlined in
the March 1963 Journal and was finally
approved by APCA’s Board of Direc-
tors on November 7, 1067. In ac-
cordance with the objectives of the
Association as thev appear in Arlicle
XYV, Section 4 of the By-Taws, each
technical coordinating commniittee has
the task of reviewing and amending its
stidies as often as necessary in the light
of technological changes.

In accordance with procedures
adopted by the APCA Techuical Coun-
¢l and the Board of Divectors, it is now
published as represeuting “the best
thinking of the A=sociation.”
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because of the rubber industry’s shift to
oil furnace black. Now 949 of the en-
tire black production comes from fur-
nace plants where the discharge of soot
to the atmosphere can be controlled and
prevented. There also has been an
increasing awareness by the industry of
the economic and public relation bene-
fits resulting from the prevention of
pollution. This has resulted in hetter
designed plants, the use of more highly
cfficient separating systems, the appli-
cation of stringent plant controls, and
the maintenance of far better house-
keeping.  In medern furnace plants
there is no need for stray black to pollute
the air; plumes in the sky overhead can
be eolorless; verdure of the adjacent
countryside can he retained and the
plants can be unprecedently clean.
Pressure will increase on those furnace
plants which do not meet modern
stundards to comply and thus achieve
pollution-free operations.

Background Information on the
Carbon Black Industry

Statistics

The U. S. carbon black industry is
over 100 years old. Tn 1965, it produced
2.37 billion pounds of black (13.4 times
as much as 40 years ago), valued at
approximately 164 million dollars. The
industry has expanded greatly in the
past 50 years upon the dizcovery in 1913
of the ability of black to reinforce rub-
ber. Previous use was only as a color-
ant but now 949 of the domestic ship-
ments of black are used by the rubber
industry and the remaining 6% by the
printing ink, paint, paper, and plastics
industries. Exports last year amounte:]
to 9.7%% of the total shipments.

Table I gives statistical background
of the carbon black industry. This
shows that channel black production is
now at the same level as 40 years ago
while furnace black production has
increased 60-fold. Thermal black pro-
duction tripled in the past 15 years.

Location of Plants

Manufacture of carbon black s
carried on at 37 planfs.! Their geo-
graphical distribution, fthe nearest resi-
dential areas, and poplation are li-ted
in Table II. Residential areas may be
very close to the plants or as far as 13
miles away, and the populition may
range from 537 to 76,400.2 The total
capacity of the plants |is estimated at
2992 million pounds a year, comprising
154 million pounds chajinel black, 283,
million pounds thermaliblack, 362 mil-
lion pounds gas furngce black, and
2193 million pounds oi| furnace bLlack.
In 1964, 52.4% of the|black was pro-
dueed in Texas and 32.d% in Louisiana.

Manufacturing Processeq

Commercial processes|of carbon black
manufacture are in fouy eategories and
in the following order of importance:

1. O1 furnace procesy

2. Gas furnace process

3. Thermal (cyclie) process
4. Channel process

s

The fundamental steps in manufae-
ture, regardless of the pijocess wsed, are:

1. Production of blatk {rom feed

stock
2, Separation of black{ from the gas
stream

3. Final conversion of the black to
a marketable prodjict

In the channel and flirnace process,
the black is produced in hurning the feed
stock. In the thermal ppocess, the feed
stock is thermally defomposed into
black and hydvogen. There is no burn-
ing.

In the channel proedss, the flames
impinge on moving fron channels
cauzing the black in the flames to be
deposited on the channdls. The black
is scraped from the chahnels into hop-
pers and serew conveyed to a central
point for finishing. In ithe other pro-
cesses, the black is removpd froin the gas
stream by separating sygtems compris-

Journol of the Air Poflution Control Associction




Toble | Statistical Background of the Carbon Black Industry:
Production (millions of pounds)
Year Channel % Thermal Furnace % Total
1965 149 555 6.31 274429 11.60 1942768 82.0¢ 2 366 752
3 1960 249 422 12.14 149400 7.27 1611905 78 .44 2 _0.33 3'24
: 1955 350487  20.61 136 907 7.85 1247118 71.53 1743 512
1950 616 765  44.62 94 003 6.80 671 222 48. 5¢ 1381 E_)")O
1945 538 530 51.16 — — 514 259 48.84 1052798
1940 401 765 86.45 — — 77 027*  13.5% 368 '_7_92
1935 31628+ 89.66 - - 36465> 10.3] 3532749
1930 350300 92.18 — — 29 700 7.82 380 000
1925 143700 81.00 — — 337000 17.70 177 400
Shipments (millions of pounds)
Year Domestic % Export % Total
1965° 2336.8 90.30 250.8 9.70 2537.6
1960 1429.6 72.50 343.0 27.50 1972.6
1955 1373.8 75.15 454.2 24.85 1828.0
1950 1109.1 73.50 399.6 26.50 1308.7
1945 846.2 63.31 173.8 17.04 1020.0
1940 352.2 66.48 177.6 33.52 329.8
Footnotes 1935 245.4 63.31 142.2 36.69 387.6
1930 167.3 66.49 84.3 33.30 251.6
» Mineral Industry Swveys, U. S. 1925 132.4 75.40 43.2 24.60 175.6
Department of the Interior, Bu- Applications of Domestic Shipments (thousands aof pounds)
Mines, “Car ack.” - - "
b {f,fﬁlgis {g;?‘,{nlc;lobcﬁ?cg(ljf K Year Rubber Ink Paint Miscellaneois? Total
¢ Estimated.
4 Plastics, food, etc. 1964 1789 432 45 688 17 982 58 302 1911494
¢ Of this amount, 10 239 000 Ib were 1960 1362912 47 930 12270 6 456 1429 818
shipped to the chemical and food 1935 1 286 861 55313 13 061 17 942 1373757
industries; 12 281 000 Ib to the 1950 1 030 363 50 903 11139 16 661 110007
plastics industry; 8 004 000 1b to 1945 804 3586 22 824 7421 11 631 S406 262
the paper indnstry; and 27 843 000 1940 310 179 24 159 6 506 11012 352156
Ib were for other uses, eg. ce- 1935 213 708 15177 6 550 9 916 2435351
ments, fertilizers, metals, shoes, 1930 128 572 19 220 11 922 7 365 167 279
and carburizing. 1925 86 320 22 389 11757 11973 132 448
Table Il Carbon Black Plants in the United States (1965)
Production
Nearest Miles Capacity
Residential from Popu- Manufacturjng  (millions of
State Producer Plant Location County® Area® Plant lation® Process Ib/yr)
Arkansas Columbian El Dorado Union El Dorado 0 25292  Furnace 37
California Continental Rogas Kern Bakersfield 12 65500  Furnace 30
Shell Shell Point Contra Costa  Pittsburg 5 19062  Thermal 18
United Fleta Kern Mojave 3 2000 Furnace 64
Kansas Columbian Hickok Grant Ulysses 8 3684  Furnace 33
Louisiana Cabot Cabot St. Mary’s Ceuterville 10 537  Furnace and 299
Thermal
Cabot Tate Cove Evangeline Ville Platte 7 7512  Furnace 175
Columbian Carboco Avoyelles Cheneyville 1 1037  Furnace S0
Columbian N. Bend St. Mary’s Centerville 10 537  Furnace 120
Continental West Lake Calcasien West Lake 0 3311 Furnace 70
Thermatomic  Sterlington Ouachita Sterlington 0 1138  Thermal 145
United United St. Mary's Weeks 3 1138  Furnace 200
New Mexico  Continental Witco Lea Eunice 3 3531  Furnace 25
United Johnson Siding Lea Eunice 16 3531  Channel 3
Oklahoma Continental Ponca City Kay Ponca City 0 24 411 Furnace 35
Texas Cabot Skellytown Carson Borger 13 20911  Channel angd 28
. Furnace
Cabot Big Spring Howard Big Spring 0 31230 Furnace 130
Cabot Pampa Gray Pampa 0 24 664  Furnace 35
Columbian Seagraves Gaines Seagraves 0 2307 Channel and 115
' Furnace
Columbian Youens Montgomery  Couroe 9 9192  Furnace 121
Continental Sheerin Moore Suuray 7 1967  Furnace 5
Huber Borger Hutchinson Borger 0 20911  Chanuoel and 9l
Furnace
Huber Eldon Harris Baytown 7 39000  Furnace 136
Phillips . Borger Hutchinson Borger 0 20911  Furnace 200
Phillips Echo Orange Orange 3 25603  Furnace 60
Richardson Sid Richardson  Fector Odessa 9 76000  Channel 60
Richardson Big Spring Howard Big Spring g 31230 Furnace 0
United Kosmos Aransas Pass  Aransas Pass 1 6936  Furnace 150
United Norrick Wheeler Shamrock 3 3113  Furnace 105
29492
* Road Atlas, Rand McNully & Co., Chicago, IlL., 1965.
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ing electrical precipitators and or cy-
clonex and bag filters and the collected
black is conveyed either pneumatically
or by belt to a central point for finish-
ing.

Channel plants are usually located

in remote sparsely populated districts

where gas is available and no other
industrial outlet for this gas exists,
The copious volumes of dense black

" smoke vented by channel plants (Fig. 1)

pollute the atmosphere. No way has
yet been developed to separate the
escaping black from the vent gases at
channel plants. The gases need fiest
to be confined and any attempt to do so
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up=ets burning conditions in the “hot
houses” and drastically affects yield and
quality of the black. The situation is
entirely different in furnace and thermal
plants. TImproved plant designs and
modern technology of black separation
and recovery enable these plants to vent
their off-gases virtually free from soot.?
Consequently theve is little particulate
pollution at these plants (Fig. 2).

Feed Stocks for Carbon
Black Manufacture

Natural Gas

Natural gas 1s used in all processes,

Table 1
for Carbon Black M

Analysis of Natural Gas

anufaciure

Channkl Guas-Furnace

Proceds Process

Application (mol. ) (mol. %)
Methane G, S3.74 87.70
Ethane C, 7.2 3.94
Propane Cs 3.47 2.29
Iso-hutane C, 0.30 0.41
N-butane nC; 1.(8 0.76
Iso- -

pentane Cs 0.42 0.23
N-pentane nCs 0.497 0.22
Hexanes + Cq 0.40 0.26
Helium — 0.09
Carbon

dioxide 0.96 0.04
Nitrogen 1.74 4.06
Oxygen — 0.00
British

thermal

units 1161. %5 1070.00
Specific

Gravity 0.485 0.648

except that in the oil f]
it =olely provides a conv
heat to dissociate the oi
gas used-in 1964 amow
M cu ft, valued at 13.3

UNACE Process,
nient source of
[. The natural
ted to 106,759
Hé per M cu ft

and yielded 4.38 Ib black per M cu ft.2

Table III contains aican
natural gas used.?

Until 20 years ago, cq
made solely from low
gas. But with increas
limited availability beeg
ing demands by pipeling
of improved types of }
synthetic rubber, petrol
the preferred feed stack
facture. r.

Petroleum Otl

Liquid hydrocarbons
tions from petroleun, d
used only in furnace bla
Table IV contains the an
typical feed stocks.? 33
zallons of oil valued at
were used to produce 87
billion pounds of black
The average yield was 4
of 0il.} The main petrol
are: (1) cracked fuel o
cracking of eycle stocks
flash distillate from su
oil; (2) thermal or
stocks; and (3) aromati
catalytic eycle stocks.
material espeeially suit
duction of modern high s
blacks is highly aromati

Journal of the Air Pollution

nlvsis of typiecal

rbon black was
priced natural
> in gas price,
use of increas-
5, and the need
lack for use in
Pum 0il became
or black manu-

(selected frac-
r coal tar) are
k manufacture.
alysis of several
4,874 thousand
b.79¢ per gallon
3%, of the 2.25
made in 1964,
65 b per gallon
rum stocks used
il from thermal
or the vacuum
h cracked fuel
catalytic cycle
c extracts from
The best raw
b4 for the pro-
tructure carbon
¢, low in sulfur,
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high molecular weight resins and asphal-
tenes, substantially free of suspended
ash, carbon, and water.?®

Grodes and Prices of Carbon Block

More than 135 grades of carbon black
are currently marketed to mweet a wide
range of industry specifications.”™ Price
is affected by the rigidity and number of
specifications imposed on the product.
A range of prices by use iz shown with
the higher prices being charged for more
specialized produetz which are more
expensive to produce.

) Price, $
Eund Use Per Pound
Rubber reinforeing 0.055 -0.105
Printing ink 0.0575-0.23
Paint 0.0575-1.83
Shipments

The very nature of carbun black, its
flufiness, lightness, and tendeney to
dust, imposes more than usual care in
the packaging, shipping, and handling
of the black to avoid pollution. For
many vears, black was packed only in
paper sacks (3-ply Kratt) in 12,5, 25,
or 30 Ih. Sometimes speeial grade
blacks (such as color) are overslipped
in  polyvethylene bags to minimize
moisture absorption.  The introduction
of pelleted black about 35 yvears ago,
thus converting the finely divided
powdered material into a free-flowing
and relatively dust-free material, made
possible the shipment of black in bulk.
Bulk black is a tull ¥, »¢ a pound cheaper
than bag material and handling costs
are much less than bag black. Further-
more, operations ave cleaner, since
handling systems arve enclosed, and
product contamination isx eliminatec.
Bag black takes up considerable space.
From 30 to 759 of the shipments of
black in 1965 by major producers were
in bulk. Thirty per cent of the black
is currently marketed in 30 Ib paper
sacks. Black is now being shipped
either in paper sacks, sealdbins (collap-
sible rubber containers), metal tote bins,
or in bulk in closed hopper cars. Ninety
per cent of the bulk black is shipped in
hopper cars. Export shipments of
bluck are in sacks.

Methods of Manufacture

Channel Process

Natural gas is burned with a contin-
uous small wide thin luminous fan-
shaped flame, Fig. 3, from small slotted
(0.021 - 056 in.) steatite or lava tips.

April 1948 Volume 18, No. 4
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Fig. 2A. Old type furnace block plant,

Fig. 26. Modern furnace block plant.
Table IV Analysis of Feed Stocks for Furnace Black Manufacture
Feed Stock 1 2 3 4 5

Density (Ib,’gal) 8.843 8.796 9.307 9.012 §.254
Molecular weight 270 275 263 240 300
Bureau of Mines

Correlation Tndex 117 116 144 123 73
Empirical yvield (1b ‘gal) 3.53 3.49 4.20 3184 2.15
%o Carbon 90.63 90.07 90.37 85199 88.24
o Hydrogen 8.27 $.30 7.11 7148 10.48
% Sulfur 1.11 1.20 1.7 2173 0.49
API gravity @ 60°F 1.5 2.7 —4.8 D.8 7.6
Viscosity @ 180°F 71.8 196.0  202.0 55.5 53.0
Pour point (°F) 35 33 33 3 83
Flash point (°F) 210 335 260 145 160
Distillation range

first drop 308 465 382 39S 350

30% 807 802 767 F31 725

Last drop 995 993 928 8S0 920
Aromatics (T¢ by weight) 2 8.7 85.9 7 63

Feed stocks 1 - are used for oil furnace black manufacture and feed sto

tichment in manufacturing gas furnace black.

Insufficient air for complete combustion
is supplied to the gas, and black is
formed in the gas flames and deposited
by impingement upon the flat under-
surface of moving chanunels, It is re-
moved and fallx into fixedd collecting
hoppers as the channels slowly recipro-
cate continuously  past a  series of
stationary scraper blades.  The black
is transported with a screw conveyor
system, mikvopulverized, pelleted (if

black in dust-free forn
packed in bags or stor
pelleted).

A schematic flow di
chaunel process 1s showt
typical channel plant m
acres and may be comp
hundred steel buildings
houses" or “hot houses”
2000 to 4000 flames a
priate number of chanr

ck 5 for gas en-

is required),
od in bulk (if

hgram of the
in Fig. +.° A
Y cover many
ped of several
(called “burner
) houking <ome
wl the appro-
el irons, upon
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Fig. 3. Flames in channel black plant. Fig. 4.

which the flames impinge and deposit
carbon black. Fach burner house is
approximately 150 {t long, 10 to 14 ft
wide, and about 10 ft high.

Gas rates are on the order of 45 to S0
cu ft per 24-hr day per burner tip and
may range from 130 000 to as high as
260000 cu ft of gas for 24-hr day per
hot house.

Air is supplied through openings at
the base of each building and the spent
gases and products of combustion pass
out of the hot house through openings
and stacks in the roof. Combustion is
controlled by natural draft openings in
the top and bottom of cach house.
Draft control iz visual and dependent
upon the skill of the operators. A large
excess of air holds the temperature of
the house below 1000°F. However, this
large excess of air does not completely
burn the natural gas because the com-
bustion time from the gas tip to the
channel is very short and mixing of air
and gas in this interval does not occur.1

Screw conveyors pick the black up
from the various houses and convey it to
the processing arca where an air sep-
arator removes particles of grit (hard
caleined carbon). The fluffy black is
then further processed through a high-
speed hammer mill (mikropulverizer)
to break up lumps that form in the con-
veyors, and also o render any remaining
grit particles extremely fine. It also
pulverizes oversize product pellets that
recycle from downstream screening.
The black then passes to the pelletizing
step and subsequent packaging.

Since the density of carbon black as
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manufactured is 1 to 3 pounds per cubic
foot and is much too light toshipeconom-
ically, it is the usual practice to agitate
the loose black to inerease its bulk
density to 10 to 18 pounds per cubic
foot. Agitation is usually accomplished
by placing the black in a tank and
subjecting it to the beating action of
rods attached to a rotating shaft. The
beating action drivesthe carbon particles
closer together and simultancously
drives out a portion of the entrained
gases, thus increasing the density. It is
also possible to densify carbon black
by other means, such as compression
(a practice long abandoned) and pelleti-
When the desived density has
been reached, the carbon black is drawn
from the agitator tank by vertical screw
conveyors which press the carbon black
downward into shipping bags.

When burning natural gns alone in the
channel process and with the aid of
flame shields and air guiding devices
within the hot house, the maximum
yield of black obtainable is about 2.5
pounds per thousand cubic feet of gas
burned. In view of the rapidly increas-
ing ecost of natural gas, it has become
highly desirable, for economic reasons,
to entich the gas with oil.1* It has been
found that ineremental yields from
various cracked recycle and cracked
distillate oils average about 2.5 pounds
of black per gallon. For enrichment,
any liquid hydrocarbon can be used
having a distillation end point of helow
ahout 930°F,12.13

Channel black production in 1965

amounted to 149,555,000 b, equivalent

Flow diagram of channel process.

to only 6.315% of the total produced.!
It was made in five plants, one of which

iz located in New Mexico
four in Texas.

Thermal Process

and the other

Thermal blacks are produced by the
thermal decomposition [of natural gas

in the abscnce of air
order to create sufficient

pr flame.’ In

heat to carry

on this cracking, which fis an endother-
mic reaction, part of the|uaseous hydro-
carbon being used must be burned with

air to heat the system t¢
perature.  Theoretically,
thousand cubic feet of

cracking tem-
from every
methane thus

treated, 31.52 lb of carbon are formed

as well as 2000 cu ft of Hydrogen.

carbon is present in the 1
mately 31 b to 11 b

The
tio of approxi-

of hydrogen.’

While the yield is considdrably improved
over the channel process {(up to 16 Ib per

1000 cu ft), the serious
coarser particles which|
the reinforcing propertias
of channel black.

The thermal process,
prises'™; (1) the cracking

limitation is
neither have
nor the color

Fig. 5, com-
units, (termed

generators) consisting ¢f checkerwork

furnaces; (2) coolers;
lectors; and (4) packing
are 12 to 14 ft in diametp

3) carbon col-

The furnaces
rand 23 to 33

ft high,™ and consist of |a riveted steel
shell, insulated and lined jwith refractory

brick and filled with
similar to a blast furnacg

checker Dbrick

stove.

Thermal black productjon differs from

other carbon Dlack operalt

is eyelic rather than confinuous.”

fons in that it
The

process is intermittent, the checkerwork

Journal of the Air Pollution Qontrof Association




= \/stcrubber

H,
=
Excess H, H, holder
to fire
boiler Hydrogen
blower
-

P

Bucket elevator

{Bag-mter exhaust (H)

Fig. 5.

being first heated to 2400 to 2S00°F®
by the complete combustion of a blast of
natural gas and air introduced at the
bottom. When the bricks are brought
up to the required temperature, the
stack (vent to the atrosphere) is elosed
and natural gas is admitted from the top
of the furnace for the decomposing part
of the cycle. Thermal black is produced
as the heat from the brickwork decom-
poses the gas into a smoke of thermal
carbon plus quantitics of hydrozen.®
When the bricks become cool, the
natural gas flow is shut off and the
remaining carbon sinoke is flushed out
into the cyclone separators, The com-
plete cycle for a single gensrator re-
quires approximately ten minutes. Of
this time about half is required for hf_\at-
up and half for the cracking process.t

The effluent gas from the generator,
which is on thc production cycle, con-
sisting of about 90¢; hydrogen, 6%
methane and a remaining comple‘(
mixture of higher hydeocar bon.», carries
the suspended black.® The smoke
from the furnace is passed countercur-
rently through a waterspraved cooling
tower to cool the smoke sufficiently to
about 125°C. This temperature allows
it to be safely filtered tmounh the cloth
bags in the collectors and yet not wet
either the bags or the carbou. Recovery
is about 40 to 3055 of the carban in the
fuels. The lllllt}LO\el‘t‘ll carbon is lost
as hydrocarbon in the effluent gas and a
portion adheres to the surface of the
generator checker brick and is burned
off on each heat evele. The hydrogen-
rich gas from the bag filter is cooled,

Flow diagrom of thermal process—Cabot's plant ot Franklin, La.
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Screw conveyors

dehumidified, compressed, and used as
fuel for reheating the generators. Since
more hydrogen iz produced than is
required for reheating, the excess is usu-
ally employed to fire boilers, thus pro-
viding the steam and electric power
necessary to operate the plant.?

The collected black is transported by
screw conveyors to the processing area
where it is passed through a magnetic
separator, screen, and hammer mill.
It may then be packed through an auger
packer as fluffy black in 25 or 50 pound
paper bags, or passed through pelletizing
equipment which transforms the fluffy
black into a free-flowing product. As
such, it may be packed inco paper bags
through semiautomatic valve packing
machinery or loaded directly into bulk
hopper cars. Table V, is a typical
chemical analysis of the natural gas
used:7 .

Distinct advantages lie in the use of
natural gas, since it is both clean and
easy to handle and since the discharge

- to the atmosphere is well filtered. The

net result is that the outskirts of the
latest thermal black plant (Fig. 6) are
not soot covered and particulate pol-
lution from the plant is very low. 10
Thermal blacks are the coarsest of the
commercial carbon blacks with medium
thermal black ranging between 400 and
300 mu in diam and the fine thermal
grade averaging 150 to 120 mp.2t The
fine grade is made by a process™=
essentially the same as the medium
grade; the difference being that in
making the fine grade, a portion of the
resultant gas is recirculated, and acts as

{Courtesy of Cabot Corp.)
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Table V  Typical Chemical
Analysis of Natural Cas Used in
Manvufacturing of Cdrbon Black
Volyme Volume
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(%) (c%)
Carbon Dioxide 04 0.9
IHuminants, 0l7 1.3
Hydrogen 85.4
_ Carbon
Monoxide 1.1
Methane 93]S 3.0
Nitrogen 5]1 6.3




furnace processes.  There are two
categories of furnace black processes,
depending upon whether natural gas or
oil is employed as the feed stock.
Differently designed furnaces (referred
to as converters or reactors) convert the
hydrocarbon into carbon black and the
resulting blacks are referred to as gas
furnace blacks and oil furnace blacks.

Gas Furnace Process

Figure 7 shows a schematic flow
diagram. A\ typical furnace or reactor
used in this process is that of Hanson
and Skoog (Fig. 8).2¢% [t ix refractory
lined and iz designed with special inlets
or ports for natural gas and for air. An
annular mixing orifice formed of refrac-
tory material is located within the con-
verter. The flue from ecach furnace
meets in a manifold leading to the unit
cooler and collecting system.  Operating
steps of the gas furnace process are as
follows:

L. In the Hanson-Skoog furnace, the
process utilizes a turbulent mixture
of air and natural gas in such propor-
tions that a partial combustion of the
natural gas is effected.  Hydrocarbon
gas at the rate of 360 cu ft ‘min and a
limited supply of air (2320 cu ft ‘min —a
ratio of 4.5:1) are fed continuously into
the furnace. The volume, velocity, and
divection of the air and gas are so ad-
justed and correlated that a partial com-
bustion reaction occurs in a vizorous lu-
minous swirling mass of flame which
moves through the furnace at a rela-
tively high velocity. Temperatures of
2200° to 2600°F result. The unburned
hydrocarbon gas is dissociated with the
production of carbon black, gasevus
products, and water vapor.

2. The temperature within the furnace
is controlled by the air-gas ratio, flow,
turbuleney, and extent of combuatlon
permitted.  Also the extent of combus-
tion permitted regulates the tempera-
ture of the reaction and the type and
vield of carbon black which i produced.
Too low a temperature or insufficient
air induces eracking and polymerization
and creates a black with high benzene
extractable matter.

3. The flue gases, largely carbon
monoxide, hydrogen, nitrogen, and
water vapor, carry the hot carbon from
the furnace through a long horizontal
brick-lined flue some three feet in diam-
eter, to a cooling tower where water
sprays reduce the temperature from
about 1800 to 500°F. Agglomeration
of the fine black particles occurs either
in an clectrostatic field provided by an
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.oxidize the cffluent.
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Fig. 6. Modern thermal black plant at Franklin, la.

electrical precipitator or by ecentrifugal
force in cyclone collectors. When the
electrical precipitator is used about 3097,
depending on the grade of black pro-
duced, is shaken off the electrodes into
the collecting hopper attached to the
bottom of the precipitators and the
remainder of the floceulated black is
caught, to a very large extent, in the
cyclone collectors which follow the
precipitator and which are generally
suppleniented by appropriate bag filters
to remove last traces of black. The
permanent gases including the carbon
monoxide and  condensable  vapors
{steam) are discharged through the
stack of the final collector direct to the
atmosphere. The black is amcd to the
finishing area by serew or pneumatic
COnVeyors.

The Carbon Black Industry in the
U. 8. does not find incineration of the
effluent economical at present to de-
stroy the carbon monoxide. Two plants
in the U. K. are cwrently reguired to
Current studies on
CO pollution of the atmosphere may
indicate the need for incineration at
U. 8. plants in the future, and regulatory
agencies may be rejuesting such addi-
tional steps in the near future. Most
plants do not use sour natural gas as a
feed stock, but if they should, the
eflluent would also contain ppm quan-
tities of HoS and free sulfur.

Blacks produced by the gas furnace
process have a particle size intermediate
between channel black and thermal
black and are used primatly in tire
carcasses and mechanieal rubber goods
For the larger particle size furnace
black, the yield may be 25 to 309,
and for the smaller particle size black,
only 10 to 153%. The efficiency of the
gas furnace process thus depends upon
the quality of black produced.

It is now common practice to enrich
the natural gas with petroleum oil in
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(Courtesy of Cabot Cgrp.)

order to obtain a greater throughput of
carbon black through the gas furnace
plant. A typical ratp of enrichment is
in the order of 3.65 ghllons oil per 1000
cu ft of gas.

01l Furnace Process

The oil furnace prpcess is similar to
the gas furnace procegs except that the
raw material used isjoil instead of na-
tural gas and the furpace design is also
different.  Each prodgcer has developed
and patented furnape desicns.  The
design of the furnaceq and burners con-
stitutes an important part of carbon
black technology. A flow diagram of the
oil furnace process used at a large mod-
ernized plant iz showi in Fig. 9.

The heart of the plhnt is the reactor.
The refractory tined steel furnaces vary
from 10 to 30 ft in l¢ngth and 6 to 30
in. in internal diapeter, depending
upon the grade of blagk to be produced.
Oil, which is conditioped by preheating
to 530 to 700°F, is inuroduced into the
combustion zone of fhe reactor along
with air and gas and burned to provide
the heat necessary to prack the oil,

Typical oil, air, and gas rates used in
the manufacture of the four principal
grades of oil furnace blacks are shown
in Table VI. The arpmatic feed stock
is sprayed into the rombustion mass
where a portion of i} burns with the
excess air.  Air and gax are kept at a
constant weight and the weight of oil is
varied to maintain a |furnace tempera-
ture of about 2500°F. |The oilis eracked
to carbon and hydrogen with side re-
actions  producing |carbon  dioxide,
carbon monoxide, anfd water. Trace
amounts of acetylene jand methane are
also present. -

The reactor convents approximately
35% of the feed's c¢qrbon content to
catbon Dblack. The remainder passes
through the process |in the form of
gaseous combustion products. Process
variables that are adjiysted to produce a
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1anie vit  Composition ot Gurtecus
Components of Exhaust After
Carkon Black Has Been Removed

Intermediate
Semi- Super
reinforcing  Abrasion
Furnace Furnace
Grade Grade
(Large (Small
Particle Purticle

Size Black) Size Black)
¢ c7 -

7e . Yo,
{(dry basis)  (dry basis)

Carbon

dioxide ca. 5 4.3
Carbon

monoxide ca. 5 11.8
Hydrogen 17-18 13.9
Methane ca. 1 0.76
Acetylene ca. 1 0.31
Nitrogen Balance Balance
Hydrogen sul-

fide (ppm)  300-400 300 - 400

Sulfur (ppm) 200 - 400 200 - 400

reported in the eflluent by Russian
investigators. The comments under
Gas Furnace Process regarding incinera-
tion of the effluent also applies to the oil
furnace process. Incineration of the
sulfur compounds will produce SO,
and SO; which in certain areas may also
be found to be objectionable. Water
vapor constitutes 40 to 459 by volume
ou wet basis.  With the modern separat-
ing and collecting equipment in use, the
separation of the carbon black from the
gas stream is highly effective, for no
black is visible in the vented off-gases.
The second stage is for the purpose of
transferring the separated black to a
convenlent location where it can be
more readily converted to a marketable
product.  Accordingly, the separated
black is now pneumatically conveved to
the finishing arca. The conveyor stream
containing 200 to 250 gr/cu ft is pazsed
to the so-called sccondary collection

svstem, which consists of a evelone and -

a bag filter. The secondary evelone
separator has a 54 in. diam and is 10 to 12
fthigh. The secondary filter is designed
to operate at about 4 cu ft/min/ft* of
cloth area. As these gases are low in
temperature, synthetic fabrics instead
of glass ean be used for the bags.

Conversion of Carbon Black
to a Marketable Product

In the finishing area, the black is
first passed through a hammer mill
(mikropulverizer) to break up lumps
formed in the conveyors. The bulk
density of the black from the hammer
mill is 5 to 12 1b/eu ft, depending on the
grade of black produced. In this form,
it is fluffy, quite dusty, and not mar-
ketable. The black is accordingly con-
verted into pellets or beads to a bulk
density of about 20 to 35 Ib/cu ft, de-
pending upon the grade of black pro-
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Fig. 10A.  Pin shaftin drums for pelleting carbon
black by wet process.

duced. In this form, it is dust-free and
of sufficiently high density to warrant
shipment.

Pelleting may be accomplished by
either a dry or wet procedure. If the
former is used, the fluffy black is con-
veyed to large closed horizontal rotating
steel drums where the agitation results
in a steady increase in bulk density and
final conversion of the black into free-
flowing pellets. In the wet procedure,
the pulverized material is mixed with
approximately one part of water to two
parts of black in a mixer, comprising a
horizontal housing containing a revolv-
ing axial shaft on which pins are
mounted (Fig. 10). Agitation by the
pins causes the mixture to form nearly
spherical particles, measuring 1/y to /s
in in diam. These pellets are then con-
veyed to driers for the removal of the
water. Drying temperature is 3735 to
430°F, depending on the product load.
The discharged pellets are ready for
sereening, storage, and bageing. Over-
size product pellets from downstream
screening are recycled to the hammer
mill for repulverization.

Separation and Collection
Equipment

The types of equipment commonly
used for effectively separating and col-
lecting finely divided black from a gas
stream are agglomerators, electrostatic
precipitators, eyclone separators, serub-
bers, and bag filter<. When combina-
tions o these are connected in series
with each other and a bag filter con-
stitutes the final separation step in the
system, then better than 999, re-
covery of the black from the combustion
gases can be obtained and the fume from
the stack will be colorless

In old plants, the black laden cases

o
are first cooled to about 450 to 550°F,

L
?

f

i

|

e

(R

PO AR
A

N

P T

T T e e e
o Y

N

e

Fig. 108, Drums for pelle
wet process.

ting carbon black by

and then passed thrgugh a dry electro-
static precipitator which agglomerates
the Black. " The inergased diameter and
density of the agglomperated black allows

it to be removed frou

the gas stream by

passing through sevepal eyelone separa-

tars.. Together thesp

have a recovery

efficiency of 85 to 909, leaving about
109 of the initial eaxbon to be removed

before the off-gazes @
atmosphere. This i3
ther by a bag filter

re vented to the
accomplished ci-
to give 09 re-

covery or a wet serybber system with
97 to 98% collection|overall. The sys-

tem muy comprise wy
wet electrostatic predi

ter serubbing and
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pitation or wash-

ing T8 "3lot serubber|followed by a wet

¢y'clone scrubber.” Ty

“order to recover

the black, the slurry |is circulated back
to the reactors whepe it is used for

quench. The black i

thus re-entrained

in the smoke and recdvered,
The electrostatic [recipitator fune-
tions well in agglomerating furnace

blacks. However, it

s a high first-cost

apparatus and suffers somewhat from

lack of flexibility whe
one grade of furnace
and/or to different flg

n switching from
black to another
w rates. It must

be shut down for frejuent cleaning of
the clectrical system and is sensitive to

electric surges due tog

lightning storms

or other causes. Power consumption
for enmergizing the clectrodes and for

pumping gas through
is low. Cost of the
conjunction with eleq
tators is relatively lo
the cost of the |
auxiliaries.® :

The electrostatic pi
idly disappearing frq

carbon black industry].

older plants they are'n
tion, being shut off t
and maintepance exp

the precipitator
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trostatic precipi-
v compared with
precipitator  and

ecipitator is rap-
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Even at some
o longer in opera-
0 save operating
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and o single bag filter

Table VUil Typical Efficiency of
Various Separating & Collecting
Equipment for a Carbon Black
Stream Containing 14 gr/cu fi.

\
C
Discharge ;
Concen- !
Per tration /
Cent (ge/
Type Recovery  cu ft)
Electrostatic /
Precipitator 20 i
Cyclone Separator 30 TN
Scrubber 75-83 2-4 N
Bag Filter “00 9+ 0.01 ‘)
"

not energized and no carbon black is
removed from them. The current trend
is to do_without clec uo\tfmc prec qma-
tors \&he bu1lrhnn new furnace black |
plants. Rather the trend is to mechani-

éal agglonwmtlon placed ahead of bag

ﬁltpb At the time when the olde
plants were built, filters had not yet
been suitably designed and the use of
cyelones by themselves was inadequate.
Because of the increasing difficulty of
collecting finer particle size blacks due
to the low total black concentration in
the gases, and the great increase in
construction and ejuipment costz, the
carbon black industry twned to agglom-
eration apparatus of lower first cost
and of equivalent or superior perform-
ance compared with the electrostatic
precipitator.  Accordingly, in more
plants, the black laden gases; likewise
cooled to about 330°F, enter a series of
large dmmetol _cyclones (u‘mllv four)
which separate about 70% of the car-

bori, "The gases with the remaining
black may be cooled further to about

360°F. They then pass to & bag filter
which separates the “remaining o black
from the combustion gases for an
over-all recovery of 99+4C%.

At lately built plants, cyclones (as
well as electrical precipitators) have
been dispensed with and the desizn for
carbon black separation calls for a
system with an agglomerating deviee®
connected
series.  The agglomerating deviece per-
forms no separation, but its peculiar
construction is well suited for rapid
agelomeration of all the very fine parti-
cles of black entrained in the cambustion
gases. It transforms them with centrif-
ugal force into larger agglomerated
particles which can then casily he
separated from the gas stream in a bag
filter.
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Sonic agglomeration of carbon black®,
utﬂmnw hwh fr equency sound waves to
separate carbon black from the gas
strear has been tried at one gas furnace
black plant® in place of electrostatic
precipitation. The results proved un-
successful.® T

The ty pual efficiency  of various
separating and colleeting equipment for

gr/cu ' 1_111 ’lable VIII

Electrostatic Precipitator

A typical dry electrostatic precipita-
tor used in carbon black plants has a
rated capacity of 30,000 cu ft of gas/min.
It has 20 sets of curtain rods consisting
of 0.375 in rods mounted vertically in a
frame of 1.5 in. pipe, with the high
tension wires between the sets of rods.
The precipitator contains two sets of
electrodes. DBetween these electrodes a
unidirectional potential difference of
about 70,000 volts is maintained. The
electrical discharge ionizes the gas
passing thirough the field. The ultimate
result is that particles of black that have
a negative charge and those that ac-
quire a negative charge by attachment
of negative gas ions are drawn towards
the positive collecting electrode. A
precipitator will ereate about 10% to 10°
ions ‘em? indicating the particles are
fully charged in 0.1 sec or less.

The curtain rods (eollecting elec-
trodes) are periodically rapped?® pneu-
matically by plate rappers in order to
dislodge the black as it collects. A
mechanical rapper is used ou the high
tension wires. The black drops into a
hopper from which it is continuously
removed.

Predicting the performance of an
electrostatic precipitator will depend to
a large extent on factors, surh as gas
flow, particle size distribution, and black
loading.3

Scrubbers

Wet scrubbers, despite their high
recovery efficiency, have very limited
use in the United States for separating
carbon Dblack from a gas stream.
Neither are wet clectrostatic precipita-
tors currently in use by the -carbon
black industry in this country.

Cyclone Separators

Two main types of eyclone separators
are utilized in carbon black collection:
(1) medium efficiency or high through-
put cyclones. They are generally of
fairly large diameter and are used
singly; (2) modern high efficiency,
high-velocity evclones usually nested in
groups of 2, 4, 8§, or mwre.  Primary
cyelones are of vavious sizes. A typieal
evelone used (old designy is 11 ft in
diam and 33 ft high. The cyclone based
on the new design (high efficieney) i< 6
ft in diam and 15 ft high. Secondary

stream _containing 14 _

cyclones are only 54 irf. in diam and

10 to 12 ft high. Cy

agglomerating effect on

tlones have an
the black due

to the centrifugal moting created within

the equipment.

Bag Filters

In bag filters, the black laden gas
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bottom and passes thr

1 bags at the
ugh the cloth,

depositing solids on thef cloth, and the

clean gas discharges

o atmosphere.

The bags are cleaned by reversing the

flow of the

gas and rep
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of cheap reliable filter
cotton, wool, and “orlo
mum  working temper

materials is about 275°F.

faced considerable cor

until bags of woven glass
staple yarn wdre

from
Filtration can thus be

media, such as
1.7 The maxi-
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These filters
-oston problem
fabric made
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carried out at

temperatures up to 3530°F. However,

the brittle fibers cannot
constant, or the inten

stand up to the
hittent shaking

required to free the blgek collected on

and the ¢l
To solve this

the cloth
quickly.

manufacturers coat the fbers
resins and silicone oily
slip over each other mof

ical bag filter materia

major black producer g

fiber, graphite silicone ¢
with Teflon thread. T
in. in diam in 124 and
and alzo 11 in. in diam, 3

Filter bag life varies
ing on scveral factors,
cloth ratio {or how hea

loaded), the grade of Y

duced, and the type
Typieal bag life is ab
During this period the
continuously, except d
ing cycle, which range;
sec every 13 min averag
is accomplished either
shaking, sonic cleaning
cleaning and shaking.
for most filters will ap)
939 of a vear.

The filter is not shut
tion. When a bag fails
filter’s effluent; in o
leakage is detected by
This leakage is then trg
compartment or group

bth wears out
problem, cloth
with
to help fibers
e easily. Typ-
| used b\' one

onsists of gluss
pated, and scwn
e bags are 3.5
137 in. lengths,
01t 3 in. fong.

oreatly depend-
such as gas-to-
ily the cloth is
lack being pro-
of cloth used.
put 12 months,
bag is on stream
iing the clean-
from 15 to 40
b, The cleaning
by mechanical
or reverse flow
On-stream tine
roach or exceed

town for inspec-

it will tint the
her words bag
a dirty stack
ced to a specific
of bags which
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ately.
shut down for cloth rey

The eutire filtey
blacement.  The
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compartments may be rebageed without
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the filter. However ir

on of the rest of

some caxes, it
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the productiop being reduced
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Fig. 11, Vacuum cleanup system in modern furnace black plant,

ondary bag filters handle the returns
from the pneumatic system. Primary
bag filters have from 6 to 1S compart-
ments each, about 9 ft by 11 ft by 13 ft
high, and are capable of handling from
5000 to 6000 cfm: gas at approximately
400°F. Secondary bag filters normally
have fewer compartments and handle
much smaller volumes of gas (ca. 900
to 1000 cfm per compartment).

In carbon black manufacture, bag
filters are eliminating the nced of
electrostatic  precipitators, seruhber
units, and even cyclone separators. A
bag filter is 2 high maintenance item.
However, its collection efficicney, when
compared to that of the precipitator
tn carbon black meprufacture, induces
producers to use cyclones and filters; an
agglomerating device and flters; pre-
cipitators, cyclones and filters (as in the
case of older plants) or precipitators,
cyclones, and wet scrubbers - but not
precipitators and, ‘or cyclones alone.

Operations within a Carbon
Black Plant which Give Rise
to Air Pollution

Loose carbon black, being fluffy and
very light, readily dusts on handling
and dissipates in the atmosphere. In
the production, eollection, and handling,
every effort is made at the plant to con-
tain the black and prevent any loss
in the interest of ecomony as well as in
the interest of avoiding pollution. The
efforts pay off in efficiency of plant
operations, worker morale, community
relations, and adherance to applicable
laws. The following operations, when
they arve not properly controlled, are
sources where stray black tends to
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originate and pollute the atmosphere.
The listing of these sources does not
indicate approval of the pollution but
rather serves as a check list for improv-
ing operating methods in these areas.

Spillages of the fluffy black before
pelleting is the greatest source of pollu-
tion.

When pellets cease to form in the dry
pelleting process the drum has to be
emptied and reloaded with fresh loose
black, be resceded, and pelleting re-
sumed. The emptying of the drum will
naturally result in black spillage.

The cleaning of clogged screens, |
located either at the top of the storage
tank into which the finished black is
sereened or at the pelleting section
where oversized pellets are screened
out, also causes black to be discharged
in the atmosphere,

Whenever samples of black are drawn ;
from the production line, or at the mix-
ers in the pelletizing section, or at the!
driers, or at the packers some spilinge of’
black invariably occurs and some of it
dusts into the atmosphere.

Whenever a production line is plugged
the remedial measures are either to
pound the line or use a vibrator. If
this proves ineffective high-pressure air
is used to dislodge the black and per-
force into the atmosphere.

Carbon black is so finely divided that
whenever a leak develops in plant
equipment, such as in the conveyor
system, or in the bins, or at the bageing
equipment, black will seep out and dust
into the atmosphere.

Equipment in plauts, particularly
those located in the Gulf Coast area,
tend to corvode more rapidly due to the

- paper and the black w
in the atmosphere; i

salty air and corrodi

ve effect of wet

black. Leaks in the jconveying system,

caused by atmospher

cause the black to escp
atmosphere.

ic corrosion, can
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frem portions of
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not he completely dust tight due to

defective seals or worj
serew  conveyor, ol

1 sprockets in the
from defective

buckets in the elevater and dust in the

air.
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of hopper cars, the fley
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other even though the

may shut off the flg
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The cJeaning of equ
of being repaired will
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use of portable vacuun
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ing for repair.

om spilled black
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ading in box cars

o the atmosphere
the hand pulling

ick or the bulk

However, where

bags is used the

‘metically sealed;
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n. Some black
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as well as the contaminated black, must
be removed. Air pollution will result.

Wastuge of black occurs during the
cleaning and sweeping of the bottom of
hopper cars.

Less than 1009 efficicncy of a col-
lecting system will result in the venting
of black with the off-gases into the
atmosphere.

Winds will help to accelerate the
dissipation of loose black into the
atmosphere, especially  where plants
are located in the opeu spaces.

Heavy oils and fences are not nor-
mally used to contain or hide spills.
Dust stabilizers, such as heavy oil,
have limited effect mainly because loose
black from re-occurring spills blows more
readily on the previously oil hardened
surface. There are instances where
location of a plant in a heavily wooded
area has helped to prevent the spread of
black spillage fromy maintenance opera-
tions.

In channel black plants, methods
have not becn developed to recover
the black from the vent gases due to the
extremely high flue produet volume.
Attemipts to handle the smoke to effect
1009, separation of the black upsets
the draft in the burner houses and
steadiness of the flumes; as a result,
the yields decrease and quality of the
black is altered.

It should be noted that, where little
has been done to alleviate sootfall at
chanuel black plants other than to shut
them down, considerable success has
been achieved in eleaning up conditions
at oil furnace black plants. Carbon
black producers have long been anxious
to eradicate their image as air polluters
and they have constantly been installing
necessary measures to halt such pollu-
tion.

Key design features include proofing
all black handling equinment for sift
tight operation, a plant-wide vacuum
system (Fig. 11) to pick up all spills and,
cleaving hopper cars and  sealdbins.
When an occasional spill does oceur

BELY
(D CONVEYOR

ELEVATOR

HOPPER CAR

o)

r o %49' Wl o —— N
BELT CONVETYOR PR

Fig. 12.

every effort should be made to pick up
the black. Stray black picked up by the
vacuum is disposed of by complete
combustion to CO. or by reprocessing.
Black handling equipment should be
under slight negative pressure to retain
the black in case of ruptures and the
collecting system should be under a
small positive pressure to keep air from
entering and forming a combustible
mixture with the furnace gas stream.
Automatic coutrols of temperatures,
feed rates, and off-gas rates have
stopped mishaps that frequently occur
during startup or shutdown of a reactor.
Proper controls and operation can
permit a furnace black plant to operate
in well populated and even residential
areas.

Consumers’ Handling
of Carbon Black

In view of the sooty character of
carbon black and its dusting tendency,
consumer handling systems must also
be carefully designed. Shown in Fig. 12
is a flow diagram of the handling of
black in a tire plaut from the unloading
of hopper cars to the trapping of the dust
created during the mixing of the black
in the Banbury mixer. In detail, the
black flows out of the hopper car into
an cnclosed pit and from there it iz
conveyed by means of a bucket elevator
to the plant roof where it is transferred
to a conveyor belt leading to a stovage
tank and from there it ix transterved to
a surge bin and weigh hopper feeding
the Banbury. Dust is drawn from the
mouth of the Banbury (at the door) and
from the top of the Banbury (on cach
side of the ram) as well as from dust

STORAGE BIN
800,000 LBS.
8 COMPARTMENTS

WIGH
HOPPER

glands (each side) and

SCREW CONV

=

Flow diagram of handling of carbon black in o tire factary.

from the cavity

below the Banbury gatp and is blown
into the inlet Plenum of au Air Filter.

(Blower delivers 10,000

10 in. static pressure.)

cit ft min at
The dust enters

Orlon bag filters and mpst of the black
precipitates to the conicpl hopper at the

lower end of each bag.
dust, which is held agai

The very fine
st the inside of

each bag filter by the velocity of the air,
is dislodged by jets of aif from a second-

ary source.
the hopper is returned
by means of screw conv

Shown in Fig. 13 is a
the handling of black

rubber plant at Baytowjn, Texas.

plant uses over 40 milli

The black in the bottom of

to the Banbury
evor.

flow diagram of
at a synthetic
This
m pounds black

a year in the preparatior of black-rubber
masterbatches. Styreng-butadiete rub-

ber is masterbatched 1
with carbon black an

the latex state
1 the resultant

mixture is coagulated ; the rubber formed

is dried and baled.®

In detail, the

black is received in hopper cars and in

sealdbins.

The black i3 discharged into

an underground screw cpnveyor system,

thence on to a belt

that leads to a

bucket elevator, and to| a surge hopper.
The whole system is completely enclosed

and there is no loss

seals are provided at e
elevator shaft. A sligl
sure is maintained thre
black handling system.
pelleted black is fed to a
and ground at the rat
hour, as it has to be it
form in order to facilita)
The pulverized black
premix tank where thd
with water and caust

f black. Dust
nch end of each
t negative pres-
ughout the dry-
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> of 8000 Ib an
fine loose fluffy
te its dispersion.
pours into a
black is mixed
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Flow diagram of handling of carbon black in the preparation of

carbon black slurry at United Carbon Co.'s synthetic rubber plant, Bay-

town, Texos.

5% slurry. (The caustic irduces better 3
wetting.)  The wetted black ix moved 4
from the premix tank into separate tanks '
forimpiroved blending and adjustment of
flow. A hag type dust collector i< placed
in the system to handle whatever dust 5

is generated at the mikropulverizers.
The shury is subsequently added to the

latex. the mixture is coagulated, dried, 6.

and haled.
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