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CONTACT REPORT--MRI Project No. 4604-02

From: Richard Marinshaw, Environmental Engineering
Department

Date of Contact: May 2, 1997

Contacted by: Telephone

Company/Agency: Bayer Corporation

5601 Eastern Avenue
Baltimore, Maryland 21224~2791

Telephone Number: (410) 633-9550
Person(s) Contacted/Title(s)

John Jozefowski, Manager, Manufacturing and Logistics

CONTACT SUMMARY:

Mr. Jozefowski was contacted for clarification of the
process operating rates during the January 11 to 15, 1994
emission test conducted on the frit smelters at the Bayer
Corporation (formerly, the Miles Industrial Chemicals Division)
facility in Baltimore, Maryland. Mr. Jozefowski stated that
during the subject emission test, six frit smelters were
operating. The emissions from all six smelters were ducted to
the same fabric filter. The emission factors developed from the
emission test should be based on the total process rate for all
six smelters (i.e., the sum of the individual process operating
rates). These process rates, as documented during a telephone
conversation with Mr. Jozefowski on November 11, 1994 were as
follows:

January 11

Smelter Rate, lb/hr
Cl 1,600

C3 1,500

C5 1,500

Cé6 1,500

c7 1,800

foi:] 1,400

Total 9,300




January 12

Smelter Rate, lb/hr

C1 1,800
c3 . 1,500
C5 1,500
cé 1,500
Cc7 2,300
cs 1,400
Total 10,000

Based on this information, the emission factors developed from
the January 1994 emission test should be based on process rates

of 9,300 1lb/hr and 10,000 lb/hr for January 11 and 12,
respectively.




CONTACT REPORT--MRI Project No. 4602-81

From: Richard Marinshaw, Environmental Engineering
Department

Date of Contact: November 11, 1994

Contacted by: Telephone

Company/Agency: Miles Industrial Chemicals Division

5601 Eastern Avenue
Baltimore, Maryland 21224-2791

Telephone Number: (410) 633-9550

Person{s) Contacted/Title(s)

John Jozefowski, Manager, Manufacturing and Logistics

CONTACT SUMMARY:

Mr. Jozefowski was contacted for information on process
operating rates during the January 11 to 15, 1994 emission test
conducted on the frit smelters at the Miles Industrial Chemicals
Division facility in Baltimore, Maryland. Mr. Jozefowski stated
that during the test, six frit smelters were operating at the
following production rates:

January 11

Smelter Rate, 1lb/hr Onilieo %

c1 1,600 ’ ) o7
c3 1,500 ™

C5 1,500

ce 1,500 Catit®d Uftsfs7
c7 1,800 NIL Ap

cs 1,400

Jahuary 12

Smelter Rate, 1lb/hr

c1 1,800

c3 1,500

o5 1,500

cé 1,500

c7 2,300

ot 1,400

Mr. Jozefowski did not have the operating rates for January 15.




MILES /D

o I Z Pe—: ;) Co——
Industrial Chemicals Division
Pigments, Enamels and Ceramics
Miies Inc.
September 22, 1994 5601 Eastern Avenue

Baltimore, MD 21224-2791
Phone: 410 633-9550
Fax: 410 631-4395

Mr. Ronald E. Myers

Emission Factors and Methodologies Section

Emission Inventory Branch

Office of Air Quality Planning and Standards

United States Environmental Protection Agency

Research Triangle Park, NC 27711

Dear Sir:
Subject: Compilation of Air Pollution Emission Factors Industry Comments.

In response to your letter to Mr. Peter Koxholt, and our subsequent telephone
conversation, I am forwarding to you for your review a copy of the test results for Miles
Baltimore site’s dry gas cleaning system. This series of tests were performed by
International Technology Corporation (ITC) in January 1994 and were forwarded to the
Maryland Department of the Environment as a condition of the annual operating permit.
These tests were performed on a single point emission source connected to a common
manifold and baghouses for the site’s continuous smelters.

I have two additional comments on the Draft AP-42, Section 11:14 as follows.

1. Frit should be described as a homogenous melted mixture rather than a
mixture.

2. This site’s smelting furnaces (smelters) operate at temperatures to
2700°F.
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% Ballelle
Columbus Laboratories

505 King Avenue
Columbus, Ohio 43201
Telephone (614) 424-6424
Telex 24-5454

November 1, 1977

Ms. Pamela Canova

Requests and Information Section
National Air Data Branch
Environmental Protection Agency
Research Triangle Park

North Carolina 27711

Dear Ms. Canova:

In response to your letter of October 15, 1977, I have provided
remarks on your glass manufacturing draft which you may want to
consider. I have also enclosed some articles from Tooley's
Handbook of Glass Manufacture and a copy of the source assessment
document on pressed and blowm glass.

The write-up is basically sound, but could use some changes in
wording in order to minimize any confusion on the part of the
readers. You may also want to recheck your emission rates.
Some rates are avatlable (e.g., HC and CO) and others may not
be considered negligible.

Very truly yours,

=

J. Richard Schorr, Manager
Materials Application Section

JRS: 1w

Frnes.
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FLAT CLASS MANUFACTUNING : 229

TABLE XX DI

Shient Gluss Distribulion by Process—1937

Process Plants Furnacns Maoehines . % Production
Fourcault 14 27 120 40
Colburn 2 1} 19 .- 30
Pennvernon® 3 7 25 30

* Repistered trademark of the Pitishurgh Plate G

though the mechanical cylinder
blowing process contribuled to
large-scale production, iL was an
intermiltont sysiem, relatively slow
and laborious, and resulied in eon-
siderable waste of time and mate-
rial. The product was not of par-
ticularly good quality.

With {he adoption of the flat
sheet methods, machine eylinder
operations shrank rapidly until
1929 when the last cylinder machine
was shut down. Of the nearly 600
million square feet of sheet glass
produced in 1923 by 42 plants (a
decrease from 100 in 1889), 59%
was produced by machine eylinder,
29% by Colburn, 109 by Fourcault
and 2% by hand cylinder. By 1929
the number of operating plants
dropped 1o 16, ten of which were
using the continuous flat sheet pro-
cegses. In 1937, eleven cempanies
with 21 plants, possessing a pro-
duction eapacity of aboul ene billion
square feet had the distribution
indicated in Table XX E-I,

4. TYoureanlt Method

Continuous flat sheet drawing
systems developed rapidly affer
1913 in the United States and Eu-
rope. In the Fourcault method, the
sheet i3 drawn vertically through a
slotted refractory shape called a
“debileuse” in a continueus ribbon
as shown in Fig. XX B, 2. The

lass Company.

main problem cncountercd in draw-
ing such a shect was the tendency
of “necking down” to a slender rod
or fiber, This difficulty was over-
come through chilling the ribbon
edges by passing them Dbetween
paired knurled smail rolls that
“gripped” the sheet edges a short
distance above the debiteuse. The
surface of the glass made in this
way has what is ealled a fire finish
or pelish, which is the brilliant
surface achieved by allowing the

|

i
i
:

TS

FIG. XX 8, 2. Fourcault procosy continuous
fint sheet drowing machine, A, Deprossed
dabitovse; B. Sheot coolars; €., Drawing
machine and vortical [ehr.
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« HANDBOOK OF GLASS MANUFACTURE N1

Seen plass to cool to rigidily
dhaut comting in contact with
wolid while 1t is soft. TTow-
ue solidified ribbon possesses
vertain limited amount of wavi-
-which eannot e avoided, These
cenlarities arise from small dif-
renves 1n viscosity due to chemi-
t ot thermal inhomogeneities.
terinds of excellent production,
well as those of mediocre and
cen poor gquaiily, are experienced.
sese variations can be atiributed
part to:

't Corrosion of refractories.

'+ Dwterieralion of machine per-
formance.

- 8hifting of the normal convection
currents of the glass and of the
atmosphere in the drawing kiln.

4+ ltuman contrel factors.

The debitense used in the Four-
it process is a specially shaped
“ractory clay block with a scien-
Seally designed opening through
“:eh the Fibbon of any thickncess

“strength” is drawn vertieally. /

i shape is furnished as a blank in {
~ unburned state by the glass

wte refractories manufacturer.

the purchaser culs out and finishes
- »lot 1o his individual require-
enls The picce is then carefully
b and ready when needed for
foel travsfer to the drawing
snanber without recooling.
b the drawing chamber, the deb-
=i flonts because of the greater
i'y of the glass, but is foreced
©oanto the preseribed level by ad-
citable arms. s delivery slot is
“veted Tram flooding by a raised
e that ne pdass can overflow
cosserface. Atonpue of glass s
“entire slot widlh and, because

of the downward pressare on the
debiteuse, is extruded up from be-
low. The length of the slot in the
debiteuse  delermines  the  shect
wilith, The sheet thickness is af.
fected by four factors:

(1} Temperature of glass in the
drawing chamber——the higher it
is the thinner the sheet,

(2) Decbitcuse float level in plass-—the
deeper it is submerged the icker
the sheet or the faster the draw.

(3) Sheet coolers—the closcr they are
to the sheet and the lower the
temperature of circulating water,
the thicker the sheet.

{4/ The speed of draw—thie faster the

machine rate, the thinner the
sheet,

Under the proper operaling con-
ditions, the drawing machins serves
only to carry the extruded glass of
a given {hickness from the slot,
(Table XX B-IL)

e TABLE XX B-ll

Rates of Draw [Fourcault 807 Ribhon)td

Thickness Drawing Speed
{inches) (in./min.)
\ 0.03 140
\'\ 0.09 ) 64
AN 0.125 45
h 0.22 18
0.50 6 ~
R T

______ e

The sheet is started by contact-
ing the hot glass with an iron
“hait.,” Surface tension and viscos-
ity compel the glass to follow the
bzrit as it is withdrawn by the
machine, thus forming a ribbon of
it rlass, The Lwo sets of edyre rolls
create & constant side pull that
maintaing unitorm widih, Ag the
glass moves upward past the sheet
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FLATL GLASS MANUFACT

to a highs
the aceun’
After this
peratures
chines bat
Also, due

coolers and further {rom the poo!
and debiteuse, it toses heal rapidly.
Phis cooling causes Lhe sheet to con-
tract somewhat and tends to gather
in slight ripples hotter, sofler glass
which follows. The sheet becomes

rimid without losing this objection- sion of
able waviness, Irreguluvities and replaced «
eracks in the debitcuse slot, temper- One, t‘
ature variations in the drawing tlmes,”h'
chamber and coolers, drafts, and feanal” -
fluctuations in machine speed are tank. \s
other factors, all of which combine be buili
to cause the waves and “batter” that quently,
are characteristic of ali drawn sheet or as mi
glass. chines &
Close control and ideal conditions 01{51}' or
lead to periads of high quality pro- widths
duction. Under these conditions, it but m"
might be considered difficult to iden- De.pezzc_:
tify smaller sizes from genuine plate cln_nes i
glass. However, such quality, as a thllclme:
rule, is the excepiion in certain daily ez
aveas of the sheet. The machine does  tons pe:
not really form the sheet, The sheet 5
is formed by the physiecal properties '
of molten glass as it is puiled from Whil:
the kiln. The machine does the pull- 1.135 can
ing and keeps the sheet of even ing pre
width and thickness. Americ
Compared to the machine eylinder depend
method, the Fourcault precess was form «
a continuous system and practically  Colbur
all the melted glass entered the final  drawir
sheet. In addition, it completely develo;
eliminated several necessary opera-  AS pu
tions of the eylinder method, sueh Oweny
as capping, splitting and flattening molte!
—an appreciable part of the tolal itspa
labor costs. Ilowever, due to the thedr
temperature conditions of {he draw- heato
ing chamber and the tendency of all | prepn
mlasses to devilrify, the Fourcault puil §
process must be periodically stopped  ing v
and the drawing chambers heated  flatte

RPN
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FIG, XX B, 3. LOF-Colburn process con-
Hinuous flat sheet drawing machine A. Shal-

low drawing pot; B. Sheet coolers; €. Bon_c_!-"

ing roll {or rollers); D, Horizontal Iehr./
~— "

a horizontal lehr for annealing (Fig.
XX B, 3J).

The use of a debitcuse or other
refractory shape to create the sheet
is unnccessary. Normally, shect
widths from 100 up to 158 inches
are drawn in thicknesses ranging
from 0.035 to 0.22 inches. Obvi-
ously, uniformity of temperature
and glass composition and constant
machine specds are prime considera-
tions in maintaining such a wide
sheet of uniform thickness. One
or usually, twoe muchines handle the
production from a Celburn process

e e e e

tank. .-~ ~
- A\
L TABLE XX B-llI S
L LOF.Colburn Drawing Speedsi® %
{Width 128 inches) \

(Production approximately '
80,000 sq. f1./24 hours on 0.08 inch busis),

T.hidtness

Speed i
(inches) (inches) i
!
0.04 180 f
0.315 16 /
1.25 1.5 -

-

le;:“'unn_uii net  production from  Colburn
process tanks is 'up;ﬁo;\jnmlely thirty million
square fect, On the overege about 110 tons
of gloss are drawn daily from B00-1on tanks,

NN .
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55 MANUFACTURIE I

The Penuvernon Methodd

%, The Pennvernon process for mak-

i‘(lg o continuous flat sheel wis in.
troduced about 1925 by Lhe Pitls-
burgh Plate Glass Company, It isa
vertienl drawing process similar
to/ the Fourcault, except that the
ﬂulmting stotted debileuse is veplaced
]J_‘,' a submverged solid “draw bar”
This  horizontal refractory slab
with a longitudinal rib is positioned
severial inches below the glass sur-
face in the drawing chamber and iis
function is to assist in conditirning
the glass, to determine the line of
origin of the sheet, and to control
convection currents in the drawing
chamber (Fig. XX B, 4). Usually
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FIG., XX B, 4. Pittsburgh Plate Gluss Com-
pany Pennvernon  process  continuous  flat
sheet drawing machine. A, Svbhmerged draws
bar; B, Sheet coolers; C. Vertical
machine and lshe.

Courtesy Piltshunpgh Plide Glass Co.
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FLAT GLASE

Pilkingten float process
melting tank; B. Rolling machine; €. A

FIG. XX B, 5.
Courtesy Pilkington Brolhers Limiled.

four machines handle the procdux
from a Pennvernon process tar
normal size (1200-1400 tons) d
ing about 250 tons per day.

%. Float Glass Process

This new method for pred:
sheet glass reportedly combine,
high surface brilliance of five
ished sheet glass with the fiz
and freedom from distortic
ground and polished plate
without resort to the reguiz

erations. It has been develng
England by Pilkington Bros.
a development moves in the ¢
tion of the glass maker's
sought goal of combining ti
finish surface and relatively lon
of sheet glass production wi:
flatness and freedom from <
tion characteristic of plate ziz
In this “foat" process, =
glass is fed continuously to a
zontal pair of water-cooled
The continuous ribhon of &
thickness thus formed is con
directly lo an enclosed cont

AR NSy 7 v g
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8.13 Glass Manufacturing by Pam Canova

8.13.1 Generall»2:3:4

Commercially produced glass can be classified as
efther soda-1ime, lead, fused silica, borosilicate, or

" Zh e %
96% silica. Soda-lime glass, which constitutes (98% of .
total glass production, wi]f be discussed in this section.
Soda-1ime glass consists of sand, Iimestohe, soda ash,
and cullet (broken glass). The manufacture of glass
can be broken down into three phases: (1) preparation
of raw materials, (2) melting in a furnace, and (3) form-
ing)an%f%inishing. Figure 1 shows an overail flow
diagram for glass manufacturing.

The products of the glass manufacturing industry
are categorized as flat glass, container glass, or
pressed and blown glass. The procedure for manufactur-
ing glass is the same for all three categories except
for forming and finishing. Flat glass, which comprises

Z (fi; of total glass production, is formed by either
the float, drawing, or rolling process. Container
g]ass and pressed and blown glass, which comprise
/ (%%% and’ ;4? respectively of total glass production,

utilize either pressing, blowing, or pressing and
blowing to form the desired product.

As raw materials are received, they are crushed

and stored in separate, elevated bins. The raw




. e | °

materials are transferred through a gravity feed system
to the weigher and mixer, where the material and cullet
are mixed to ensure homogeneous melting. The mixture
is fhen transferred by conveyor to the batch storage
bin where it remains until being dropped into the
furnace feeder which in turn supplies the necessary
raw material to the me]ting\furnace. A1l equipment
used in handling and preparing'the raw material is
housed separately from the furnace and is usually re-
ferred to as the batch plant. Figure 2 shows a flow
diagram of a batch plant. .
Tofhe loss The type of fﬁrnace most commonly utilized is a
l”d“djﬂ d4¢ect-£i#ed continuous, regenerative furnace cépab]e
ofCproducing between 50 and 300 tons (45 and 272 metric
Q?tsh““‘g
dxﬁﬂﬁg tons) of glass per day. A furnace may have either side
or end ports connecting brick checkers to the inside
of the melter. The purpose of the checkers is to
conserve fuel by utiiizing the heat of the combustion
products in one side of the furnace to preheat combustion
air in the other side. As material enters the melting
furnace through the feeder, it floats on the top of
the moliten glass already in the furnace. As it melts,

it passes to the of the melter and eventually

flows through a throat connecting the melter and the

reffnetdfjln the refiner, the molten g]ass is
e wef. M
(/éseufe—hamegeneq¢y—aﬂd heat conditioned for éﬂr&b;a+ty

Temperatures in the furnace range from 2700°F ( 1482°C)




in the melter to 2200°F (1204°C) in the refiner, Figure 3
shows a side port and an end port regenerative furnace.
After refining, the molten glass leaves the furnace

(CXCL [’1‘ ~for *\\(J dfff*c:l { pf{.a(’ < _jl))’llCh ques cl”\cC"H\/ 1o ‘i‘L(."
through forehearthsqand goes to be shaped by either +n bath

““?éy/ Pressing and blowing is performed mechanically using
Szwwglank molds and glass cut into gobs by a set of shears.

In the drawing process, molten glass is drawn _upward | <
qude e theat glors. The el
through ro]]ers which #ﬂvm—an coninob¢the=%h+ekn s=of

21 ﬂt" B = s TR

f

”””‘&ﬂ%”” “IThe* rol%ing process is similar to the

drawing process except that the glass 1s drawn horizontall \’_
by plain or patterned rollers and, for plate glass, yzii%
requires grinding and polishing. The float process l
utilizes a molten tin bath over which the glass is

drawn and formed into a finely finished surface requiring .
no grinding or poilishing. Temperatures during these

processes range from 1472°F (800°C) to 2012°F (1100°C).J

The product -then undergoes finishing (decorating or
coating) and annealing {removing unwantéd stresé areas
in the glass), and is then inspected and prepared for
shipp to market. Any damaged or undesirable glass
js transferred back to the batch plant to be used as
cullet,

8.13.2 Emissions and Controls'*223:4

The main pollutant emitted by the batch plant is




particulates in the form of dust. This can be controlled,
with approximately 99-100% efficiency, bv enclosing all
possible dust sources and using baghouses or cloth
fi]fers for collection. Another way to control dust
emissions, also with an efficiency approaching 100%, is
by treating the batch to reduce the amount of fine
particles present. Fbrms of preparation would be pre-
sintering, briquetting, be]lgtiiing, or liquid alkali
treatment.

The melting furnace contributes over 99% of the
tota1 emissions from the glass p1and’//ﬂn th;_?EFHEEET“\\
_:-th particulates and(gaseous po11utants are emitted Z
','L _ beaedpsing faded¥ Droms Upllicgit f.==. P f“?ﬂk ““451223!

or escape to the atmosphere. Serious problems arise
when the checkers are not proper]y cleaned in that slag
can form, clogging the passages a&d eventual]}
deteriorating the condition and efficiency of the furnace.
Nitrogen oxides form when N2 and 02 react in the high
temperatures of the furnace. Sulfur oxides result from
the decomposition of the sulfates in the batch and the
fuel. Proper maintenance énd firing of the furnace can
control emissions, while, at the same time, add to the
efficiency of the furnace and reduce operational costs.
Low-pressure, wet, centrifugal §crubbers have been

used to control particulates and SOx. but their low




efficiency of approximately 52% indicates their
fnability to cellect particulates of submicron size.
High energy Venturi scrubbers are approximately 95%
effeﬁtive in reducing particulate and'SOx emissions.
The effect on NOx is unknown. Baghouses, which have
up to 99% particulate collection efficiency, have
been used on small, regenerative furnaces, but, due
to fabric corrosion, require\careful temperature
control. Electrostatic precipitators have shown to
have an efficiency of up to 99% in the collection of
particulates. |

Emissions from the forming and finishing phase
depend upon the type of glass being manufactured. Faor
container and press and blow machines, the majority of
emissions result from the gob she=¥*s coming into contact\\g{:@)(§ %
with the machine lubricant. Emissions in the form of aﬁ\% 3\]i?Q

dense white cloud, which can exceed 40% opacity, are

generated by f]ash vaporization of hydrocarbon greases

and oils.

by silicone emulsions and water—iglgglg_gilg_yhich— Y
virtua]iy e]imiqate the smoke (’For flat glass, the only

e

contributor to air po11utant emissions is gas combustion Qﬁibil
in the annealing lehr which is totally enclosed except ‘\g

~D
o~
for entry and exit openings. Since emissions are sma11®é£

and operational prodecures are efficient, no controls

are utilized. CoH%B&thJé)uumda%bgaaﬂ

Table 2,13-1 listgqemission factors for glass manufacturing
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Table 8.13-1. Emission Factors for Glass !
Emission Factor Rating: !

Procedure . Particulate ¢ .
1b/ton kg/MT A 1b/te
Raw Materials Handling ° Negi ¢ Neg 0
(A11 types of glass)
V{@ing Furnace f
ontainer
Uncontrolled 1.4(0.9-1.9) 0.7(0.4-0.9) 3.4(2.0-
W/Low energy mnqcuwmwo 0.7 0.4 1.7
W/ Venturi mnﬂcvams 0.1 <0.1 0.2
W/Baghouse Negl Neg]l 3.4
W/Electrostatic Negl Negl 3.4
precipitator
Flat .
Uncontrolled 2(0.8-3.2) 1(0.4-1.6) 3(2.2-3.
W/Low energy mnscvmmqm 1 0.5 1.5
W/Venturi gcrubber Neg1 Negl 0.2
V/Baghouse Negl Negl 3
W/Electrostatic Neal Negl 3
precipitator
Pressed and Blown
ncontrolled 5.7 2.9 0.6
W/Low energy scrubper 2.7 1.4 0.3
W/Venturi §crubber 0.3 0.1 Negl
W/Baghouse 1 1 6
W/Electrostatic , 1 6
precipitator

Forming and Finishing
(A11 types of glass)




T2Emission factors are expressed as pounds of pollutant

per ton, and kilograms of pollutant per metric ton,
of glass produced.

bHhen 1iterature references reported ranges in emission
rates, these ranges are shown in parentheses along -
with the average emission factor. Single emission
factors are averages of literature data for which no
ranges were reported.

Cparticulates are submicron in size.

dEmission factors for Raw Materials Handling are not

|

separated into types of glass produced s5ince batch
preparation {s the same for all types.{ houwloate evmissions |
aye ne \q ihle becawse almost all plants . wlilize seme form
eNegl11_;11:’1‘”"e.("‘5" Poghouses or scrubbers).
|

fContro] efficiencies for the various devices are
applied only to the average emission factor.

gApproximately 52% efficient in reducing particulate

and sox emissions, Effect on NO is unknown,
X

hApproximate'ly 95% efficient in reducing particulate and
50x emissions. Effect on NOx is unknown.

1Approx1mate1y 99% efficient in reduciag particulate emissions.
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Dr. Richard Schorr

Battelle Memorial Instftute

505 King Avenue

Columbus, Chio 43201

Dear Dr. Schorr: .

Per my conversation with your secretary, I am sending you a
draft of the revised AP-42 section on glass manufacturing. Please
review it and make any notations as to technical accuracy which you
feel needs to be changed. As we have tentatively set a deadline for
our next supplement, I would apprectate having the draft back in
about two weeks if your schedule permits.

Sincerely yours,

. Pamela Canova
Engineer Trainee
Requests and Information Section
Natfonal Air Data Branch

Enclosure
NADB:PCANOVA:by1:rm647:M3:x5395:10/12/77




8.13 Glass Manufacturing by Pam Canova

8.13.1 Genera11’2’3’4

Commercially produced glass can be classified as
either soda-lime, lead, fused silica, borosilicate, or
96% silica. Soda-l1ime glass, which constitutes 90% of
total glass production, will be discussed in this section.
Soda-1ime glass consists of sand, limestone, soda ash,
and cullet (broken glass). The manufacture of glass
can be broken down into three phases: (1) preparation
of raw materials, (2) melting in a furnace, and (3) form-
ing and finishing. Figure 1 shows an overall flow
diagram for glass manufacturing.

The products of the glass manufacturing industry
are categorized as flat glass, container glass, or
pressed and blown glass. The procedure for manufactur-
ing glass is the same for all three categories except
for forming and finishing. Flat glass, which comprises
16% of total glass production, is formed by either
the float, drawing, or rolling process. Container
glass and pressed and blown glass, which comprise
63% and 21% respectively of total glass production,
utilize either pressing, blowing, or pressing and
blowing to form the desired product.

As raw materials are received, they are crushed

and stored in separate, elevated bins. The raw




materials are transferred through a gravity feed system
to the weigher and mixer, where the material and cullet
are mixed to ensure homogeneous melting. The mixture
is then transferred by conveyor to the batch storage
bin where it remains until being dropped into the
furnace feeder which in turn supplies the necessary

raw material to the melting furnace. A1l equipment
used in handling and preparing the raw material is
housed separately from the furnace and is usually re-
ferred to as the batch plant. Figure 2 shows a flow
diagram of a batch plant.

The type of furnace most commonly utilized is a
direct-fired, continuous, regenerative furnace capable
of producing between 50 and 300 tons (45 and 272 metric
tons) of glass per day. A furnace may have either side
or end ports connecting brick checkers to the inside
of the melter. The purpose of the checkers is to
conserve fuel by utilizing the heat of the combustion
products in one side of the furnace to preheat combustion
air in the other side. As material enters the melting
furnace through the feeder, it floats on the top of
the molten glass already in the furnace. As it melts,
it passes to the rear of the melter and eventually
flows through a throat connecting the melter and the
refiner. In the refiner, the molten glass is mixed to
assure homogeneity and heat conditioned for durability.

Temperatures in the furnace range from 2700°F ( 1482°C)




in the melter to 2200°F (1204°C) in the refiner. Figure 3
shows a side port and an end port regenerative furnace.
After refining, the molten glass leaves the furnace
through forehearths and goes to be shaped by either
pressing, blowing, pressing and blowing, drawing, roll-
ing, or floating, depending upon the desired product.
Pressing and blowing 1s performed mechanically using
blank molds and glass cut into gobs by a set of shears.
In the drawing process, molten glass is drawn quard
through rollers which form and control the thickness of
the sheet glass. The rolling process is similar to the
drawing process except that the glass is drawn horizontally
by plain or patterned rollers and, for plate glass,
requires grinding and polishing. The float process
utilizes a molten tin bath over which the glass fis
drawn and formed into a finely finished surface requiring
no grinding or polishing. Temperatures during these
processes range from 1472°F (800°C) to 2012°F (1100°C).
The product then undergoes finishing (decorating or
coating) and annealing {removing unwanted stress areas
in the glass), and is then inspected and prepared for
shipping to market. Any damaged or undesirable glass
is transferred back to the batch plant to be used as
cullet, |

8.13.2 Emissions and Controls!®2:3»4

The main pollutant emitted by the batch plant is




particulates in the form of dust. This can be controlled,
with approximately 99-100% efficiency, by enclosing all
possible dust sources and using baghouses or cloth

filters for collection. Another way to control dust
emissions, also with an efficiency approaching 100%, is

by treating the batch to reduce the amount of fine '
particles present. Forms of preparation would be pre-
sintering, briquetting, pelletizing, or liquid alkali
treatment.

The melting furnace contributes over 98% of the
total emissions from the glass plant. In the furnace,
both particulates andcigaseous pollutants are emitted.
Particulates are produced when carbon dioxide bubbles
propel particles out of the melting batch. These are
either collected in the checker-work and gas passages,
or escape to the atmosphere. Serious problems arise
when the checkers are not properiy cleaned in that slag
can form, clogging the passages and eventually
deteriorating the condition and efficiency of the furnace.
Nitrogen oxides form when N2 and 02 react in the high
temperatures of the furnace. Sulfur oxides result from
the decomposition of the sulfates in the batch and the
fuel. Proper maintenance and firing of the furnace can
control emissions, while, at the same time, add to the
efficiency of the furnace and reduce operational costs.
Low-pressure, wet, centrifugal scrubbers have been

used to control particulates and SOX, but their low




efficiency of approximately 52% indicates their
1nabii?ty to collect particulates of submicron size.
High energy Venturi scrubbers are approximately 95%
effective in reducing particulate and.SOx emissions.
The effect on NOx is unknown. Baghouses, which have
up to 99% particulate collection efficiency, have
been used on small, regenerative furnaces, but, due
to fabric corrosion, require careful temperature
control. Electrostatic precipitators have shown to
have an efficiency of up to 99% in the collection of
particulates. '

Emissions from the forming and finishing phase
depend upon the type of glass being manufactured. For
container and press and blow machines, the majority of
emissions result from the gob shears coming into contact
with the machine lubricant. Emissions in the form of a
dense white. cloud, which can exceed 40% opacity, are
generated by flash vaporization of hydrocarbon greases
and oils. Grease and oil lubricants are being replaced
by silicone emulsions and water-soluble oils which
virtually eliminate the smoke. For flat glass, the only
contributor to air polliutant emissions is gas combustion
in the annealing lehr which is totally enclosed except
for entry and exit openings. Since emissions are small
and operational prodecures are efficient, no controls

are utilized.
Table 8.13-1 lists emission factors for glass manufacturing.




GLASS SUNFACE N

()I

YRZUCED CARFT FAN

PARTING WALL

WATURAL DRAAFT STalR

REFINEX SiDE waLy

SLASY SURZACE IM REFINER

PILTER S100 WALl THROAT
WILYER IUTlDl\

<

FOREWEARTH

LLINE

i

<
S

|—— POnT

FREDER e BT F— Jans w1

COVBUSTION AER PLOUWER
HOVABLE lifllt[oll’ BAFFLE

[
i‘*
’ anotn RCHES

Side port direct-fired, continuous, regenerative furnace.1

EVRNER

REFINER SIDE WALL

GLASS SURFACE M MELTER ' . BLASS SURFACE !N REFIMNER

WOVABLE BAFFLE
CCYBUSTION AIR ELOWIR
/ WELTER SIDE waLl

l FOREHEARTH

—

| ™~ weLrer sorTOM
\ 4
S .

FEEDER

By ll{‘l ‘

roRt

g‘-..’ BACA WALL

FRivARY CHECKERS

\ CURIAIN WAL

N\ },
SECONDARY CHECHERS y RIDFR AMCHES

End port direct-fired, continuous, regenerative furnace.
‘ ' Figure 3 T ' '




qEmission factors are expressed as pounds of pollutant
per ton, and kilograms of pollutant per metric ton,
of glass produced.

bInlhen 1iterature references reported ranges in emission
rates, these ranges are shown in parentheses along
with the average emission factor. Single emission
factors are averages of literature data for which no
ranges were reported.

Cparticulates are submicron in size.

dEmission factors for Raw Materials Handling are not

separated into types of glass produced since batch
preparation is the same for all types.

©Negligible.

fControl efficiencies for the various devices are
applied only to the average emission factor.

Ippproximately 52% efficient in reducing particulate

and SOx emissions, Effect on NO 1is unknown.
X

hApproximately 95% efficient in reducing particulate and
SOx emissions. Effect on NOx is unknown.

1Approximate1y 99% efficient in reducing particulate emissions,

jThis comparatively large emission factor is probable
due to the small size of the melting furnace used for
producing pressed and blown glass.

kData not available.




.
N B
», 2 ' f 5.2

OB 5

oF

LE9 574,8

F o § “"5 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
K Office of Air Quality Planning and Standards
9; Research Triangle Park, North Carolina 27711
"4t ppie”

Mr. Philip C. James

President

National Glass Association

8200 Greensboro Drive, Suite 302
McLean, Virginia 22102

. Dear Mr. James:

The Emission Factor and Inventory Group of the
U. 8. Envircnmental Protection Agency (EPA) is currently updating
the document Compilation of Air Pollutant Emission Factors,
Volume I: Stationary Point and Area Sources (known more commonly
as AP-42). BAs part of this process, we are now seeking
additional emission data and updated process descriptions for
gections that are being revised.

Enclosed is a copy of the existing Section 8.13, Glass
Manufacturing (Enclosure 1). As you can see from the enclosed
copy, the AP-42 section is based on data that are more than
15 years old and may not reflect current manufacturing processes
and the emissions associated with those processes. Also enclosed
(Enclosure 2) is a list of more recent emission test reports that
we are planning to use to revise the AP-42 section on glass
manufacturing. If you are aware of additional emission data that
we could use to develop emission factors for glass manufacturing,
we would appreciate your assistance in obtaining copiesg of the
data. Please note that the emission factors presented in AP-42

.generally are based upon results from validated tests or other

emission evaluations that are similar to EPA reference test
methods. We also would appreciate comments on the process
description and description of emissions and controls included in
the enclosed AP-42 section.

We would appreciate & response to this request by March 3,
1995. If you have any questions or need additional information
regarding this effort, I can be reached by telephone at
(919) 541-5407 or by fax at (919) 541-0684. I look forward to
hearing from you soon.

Sincerely,
Ronald E. Myers
Emigsion Factor and Inventory Group

Emission, Monitoring, and Analysis Division

2 Encloeosures
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IDENTICAL LETTER SENT TO THE FOLLOWING ADDRESSEES

Mr, Lewis D. Andrews

President

Glass Packaging Institute

1627 K Street, N.W., Suite 800
Washington, D.C. 20006

Mr, William J. Burch

Administrator

Primary Glags Manufacturers Council
3310 S.W. Harrison Street

Topeka, Kansas 66611-2279




. ENC[DSURE 1

8.13 GLASS MANUFACTURING
8.13.1 Generall”

Commercially produced glass can be classified as soda-lime, lead, fused silica, borosilicate, or
96 percent silica. Soda-lime glass, since it constitutes 77 percent of total glass production, is
discussed here. Soda-lime glass consists of sand, limestone, soda ash, and cullet (broken glass). The
manufacture of such glass is in four phases: (1) preparation of raw material, (2) melting in a furnace,
(3) forming, and (4) finishing. Figure 8.13-1 is a diagram for typical glass manufacturing.

The products of this industry are flat glass, container glass, and pressed and blown glass.
The procedures for manufacturing glass, except forming and finishing, are the same for all products.
Container glass and pressed and blown glass, 51 and 25 percent, respectively, of total soda-lime glass
production, use pressing, blowing, or pressing and blowing to form the desired product. Flat glass,
which is the remainder, is formed by float, drawing, or rolling processes.

As the sand, limestone and soda ash raw materials are received, they are crushed and stored
in separate elevated bins. These materials are then transferred through a gravity feed system to a
weigher and mixer, where the material is mixed with cullet to ensure homogeneous melting, The
mixture is conveyed to a batch storage bin, where it is held until it is dropped into the feeder to the
melting furnace. All equipment used in handling and preparing the raw material is housed separately
from the furnace and is usually referred to as the batch plant. Figure 8.13-2 is a flow diagram of a
typical batch plant.

The furnace most commonly used is a continuous regenerative furnace capable of producing
between 45 and 272 megagrams (Mg) (50 and 300 tons) of glass per day. A furnace may have either
side or end ports that connect brick checkers to the inside of the meiter. The purpose of brick
checkers (Figures 8.13-3 and 8.13-4) is to conserve fuel by collecting furnace exhaust gas heat which,
when the air flow is reversed, is used to preheat the furnace combustion air. As material enters the
melting furnace through the feeder, it floats on the top of the molten glass already in the furnace. As
it melts, it passes to the front of the melter and eventually flows through a throat leading to the
refiner. In the refiner, the molten glass is heat-conditioned for delivery to the forming process.
Figures 8.13-3 and 8.13-4 show side-port and end-port regenerative furnaces. :

After refining, the molten glass leaves the furnace through forehearths (except in the float
process, in which molten glass moves directly to the tin bath) and goes to be shaped by pressing,
blowing, pressing and blowing, drawing, rolling, or floating to produce the desired product. Pressing
and blowing are performed mechanically, using blank molds and glass cut into sections (gobs) by a
set of shears. In the drawing process, molten glass is drawn upward in a sheet through rollers, with
the thickness of the sheet determined by the speed of the draw and the configuration of the draw bar.
The rolling process is similar to the drawing process except that the glass is drawn horizontally on
plain or patterned rollers and, for plate glass, requires grinding and polishing. The float process is
different from the drawing process, having a molten tin bath over which the glass is drawn and
formed into a finely finished surface requiring no grinding or polishing. The end product undergoes
finishing (decorating or coating) and annealing (removing unwanted stress areas in the glass) as
required and is then inspected and prepared for shipment to market. Any damaged or undesirable
glass is transferred back to the batch plant to be used as cullet.

10/86 Mineral Products Industry 8.13-1
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Figure 8.13-1. Process flow diagram for the glass manufacturing.
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8.13.2 Emissions and Controls!-

The main pollutant emitted by the batch plant is particulate matter (PM) in the form of dust.
This dust can be controlled with 99 to 100 percent efficiency by enclosing all possible dust sources
and using baghouses or cloth filters. Another way to control dust emissions, also with an efficiency
approaching 100 percent, is to treat the batch to reduce the amount of fine particles present by
presintering, briquetting, pelletizing, or liquid alkali treatment,

The melting furnace contributes over 99 percent of the total emissions from a glass plant, both
PM and gaseous pollutants. Particulate matter results from volatilization of materials in the melt that
combine with gases and form condensates. These either are collected in the checker work and gas
passages or are emitted to the atmosphere. Serious problems arise when the checkers are not properly
cleaned, in that slag can form, clog the passages, and eventually deteriorate the condition and
efficiency of the furnace. Nitrogen oxides (NO,) form when nitrogen and oxygen react in the high
temperatures of the furnace. Sulfur oxides (SO, ) result from the decomposition of the sulfates in the
batch and sulfur in the fuel. Proper maintenance and firing of the furnace can control emissions, add
to the efficiency of the furnace, and reduce operational costs. Low-pressure wet centrifugal scrubbers
have been used to control PM and SO,, but their inefficiency (approximately 50 percent) indicates
their inability to collect particulate matter of submicron size. High-energy venturi scrubbers are
approximately 95 percent effective in reducing PM and SO, emissions. Their effect on NO,
emissions is unknown, Baghouses, with up to 99 percent PM collection efficiency, have been used on
small regenerative furnaces, but fabric corrosion requires careful temperature control. Electrostatic
precipitators have an efficiency of up to 99 percent in collecting particulate matter. Table 8.13-1
presents emission factors for emissions of SO,, NO,, carbon monoxide (CO), and volatile organic
compounds (VOC's) from glass manufacturing. Emission factors for emissions of PM and lead are
presented in Table 8.13-2. Table 8.13-3 presents particle size distributions and corresponding
emission factors for uncontrolled and controlled glass melting furnaces.

Emissions from the forming and finishing phase depend upon the type of glass being
manufactured. For container, press, and blow machines, the majority of emissions results from the
gob’s coming into contact with the machine lubricant. Emissions, in the form of a dense white cloud
that can exceed 40 percent opacity, are generated by flash vaporization of hydrocarbon greases and
oils. Grease and oil lubricants are being replaced by silicone emulsions and water-soluble oils, which
may virtually eliminate this smoke. For flat glass, the only contributor to air pollutant emissions is
gas combustion in the annealing lehr (oven), which is totally enclosed except for product entry and
exit openings. Because emissions are small and operational procedures are efficient, no controls are
used on flat glass processes.
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TABLE 8.13-1 (METRIC UNITS)
e EMISSION FACTORS FOR GLASS MANUFACTURING*?

All Emission Factors in Kg/Mg of Material Processed Unless Noted

Ratings (A-E) Follow Each Emission Factor

| Source (SCC) SOx NOx co voc
Raw materials handling all types of glass 0 B 0 B 0 B 0 B
(3-05-014-10)°
IConuincr glass
Melting furnace (3-05-014-02)% 1.7 B 3.1 B 0.1 B 0.1 B
(1.0-2.4) (1.6-4.5) (0-0.2) (0-0.2)
M¢elting furnace with low energy scrubber 0.9 B 341 B 0.1 B 0.1 B
(3-05-014-02)%°
Melting furnace with venturi scrubber 0.1 B kR B 0.1 B 0.1 B
(3-05-014-02)1¢ :
Melting furnace with baghouse 1.7 B 3.1 B 0.1 B 0.1 B
(3-05-014-02)4:8
Melting furnace with ESP (3-05-014-02)d0 1.7 B 3.1 B 0.1 B 0.1 B
Forming and finishing (3-05-014-06)id Neg. Neg. 4.4 B
Flat glass
Melting furnace (3-05-014-03)% 1.5 B 4.0 B <0.1 B <0.1 B
(1.1-1.9) | 2.8-5.2)
Melting furnace with Jow energy scrubber 0.8 B 4.0 B <0.1 B <0.1 B
(3-05-014-03)%+¢
Melting furnace with venturi scrubber 0.1 B 4.0 B <0.1 B <0.1 B
(3-05-014-03)3f
Melting furnace with baghouse 1.5 B 4.0 B <0.1 | B <0.1 B
(3-05-014-03)4:8 :
Melting furnace with ESP (3-05-014-03) 1.5 B 4.0 B <0.1 B <0.1 B
Forming and finishing (3-05-014-07)d: Neg. Neg. Neg. Neg.
Pressed and blown glass
Melting furnace uncontrolled (3-05-014-04) 2.8 B 4.3 B 0.1 B 0.2 B
(0.5-5.4) 0.4- ©.1- ©.1-
10.0) 0.2) 0.3)
Melting furnace with low energy scrubber 1.3 B 4.3 B 0.1 B 0.2 B
(3-05-014-04)3:°
Melting furnace with venturi scrubber 0.1 B 4.3 B 0.1 B 0.2 B
(3-05-014-04)3:f
Melting furnace with baghouse 2.8 B 4.3 B 0.1 B 0.2 B
(3-05-014-04)4:8
Melting furnace with ESP (3-05-014-04)¢4 2.8 B 4.3 B 0.1 B 0.2 B
Forming and finishing (3-05-014-08)\ Neg. Neg. Neg. 4.5 B
Lead giass manufacturing all processes ND ND ND ND ND ND ND ND
| (3-05-014-_)
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TABLE 8.13-1 (ENGLISH UNITS)
. EMISSION FACTORS FOR GLASS MANUFACTURING®?

All Emission Factors in Lb/Ton of Material Processed Unless Noted
Ratings (A-E) Follow Each Emission Factor

Source (SCC) S0x NOx co voC
Raw materials handling all types of glass ] B 0 B o B 0 B
(3-05-014-10)° '
Container glass
Melting furnace (3-05-014-02)¢ 14 B 6.2 B 0.2 B 0.2 B
o (2.0-4.8) (3.3-9.1) (0-0.5) (0-0.4)
Melting furnace with Jow energy scrubber 1.7 B 6.2 B 0.2 B 0.2 B
(3-05-014-02)%°
Melting furnace with venturi scrubber 0.2 B 6.2 B 0.2 B 0.2 B
(3-05-014-02)f
Melting furnace with baghouse 34 B 6.2 B 0.2 B 0.2 B
(3-05-014-02)%:8
Melting furnace with ESP (3-05-014-02)0% 3.4 B 6.2 B 0.2 B 0.2 B
Forming and finishing (3-05-014-06)\4 Neg. Neg. Neg. 8.7 B
Flat glass
Melting furnace flat glass (3-05-014-03)9 3.0 B 8.0 B <0.1 B <0.1 B
(2.2-3.8) (5.6-
10.4)
Melting furnace with low energy scrubber 1.5 B 8.0 B <0.1 B <0.1 B
(3-05-014-03)%+¢
Melting furnace with venturi scrubber 0.2 B 8.0 B <0.1 B <0.1 B
(3-05-014-03)%
Melting furnace with baghouse 30 B 8.0 B <0.1 B <0.1 B
(3-05-014-03)%:8
Melting furnace with ESP (3-05-014-03)4 3.0 B 8.0 B <0.1 B <0.1 B
Forming and finishing (3-05-014-07) Neg. Neg. Neg. Neg.
Pressed and blown glass
Melting furnace (3-05-014-04)4 5.6 B 8.5 B 0.2 B 0.3 B
(1.1-10.9) (0.8- ©.1- (0.1-
20.0) 0.3) 1.0}
Melting furnace with low energy scrubber 2.7 B 8.5 B 0.2 B 03 B
(3-05-014-04)3+¢
Melting furnace with venturi scrubber 0.3 B 8.5 B 0.2 B 0.3 B
(3-05-014-04)3:f
Melting furnace with baghouse 5.6 B 8.5 B 0.2 B 0.3 B
(3-05-014-04)3-8
Melting furnace with ESP (3-05-014-04)h:b 5.6 B 8.5 B 0.2 B 0.3 B
Forming and finishing (3_05-014.03)i.i Neg. B Neg. B Neg. B 2.0 B
Lead glass manufacturing all processes ND ND ND ND ND ND ND ND
(3-05-014-_)
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TABLE 8.13-1 (ENGLISH UNITS) (continued)

.
[}

Neg. = Negligible.

ND = No data,

Factors represent uncontrolled emissions unless otherwise noted.

bReferences 2-3,5. Ranges in parentheses, where available.

“Not separated into types of glass produced, since batch preparation is the same for all types. Pa.ruculate emissions are
negligible because almost all planm utilize some form of control {i.c., baghouse, scrybbers, centrifugal collectors).

4dControl efficiencics for the various devices are applied only to the average emission factor,

‘Approxumtely 52% efficiency in reducing particulste and sulfur oxides emissions. Effect on nitrogen oxides is unknown,
fApproximately 95% efficiency in reducing particulate and sulfur oxide emissions. Effect on nitrogen oxides is unknown.

BApproximately 99% efficiency in reducing particulsts emissions.

llCa.lcu.lhued using data for furnaces melting soda lime and lead glasses. No data available for borosilicate or opal glasses.

iOrganic emissions are from decorating process. Can be controlled by incineration, absorption or condensation, but

_efficiencies are not known.

IFor container and pressed and blown glass, tin chloride, hydrated tin chloride and hydrogen chloride are also emitted
during surface treatment process at a rate of <0.1 kg/Mg (0.2 Ib/ton) each.
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TABLE 8.13-2 (METRIC UNITS)
EMISSION FACTORS FOR GLASS MANUFACTURING b

All Emission Factors in Kg/Mg of Material Processed Unless Noted
Ratings (A-E) Follow Each Emission Factor

Filterable®
Source (SCC) PM Lead
Raw material handling all types of glass (3-05-014-10)° Neg. | ND |
Container glass
Melting furnace (3-05-014-02)° © 0.7 B ND
(0.4-0.9)
Melting furnace with low encrgy scrubber (3-05-014-02)*f 0.4 B ND
Melting furnace with venturi scrubber (3-05-014-02)%8 - <0 B ND
Melting furnace with baghouse (3-05-014-02)°-b Neg. ND
Melting furnace with ESP (3-05-014-02)% Neg. ND
Forming and finishing (3-05-014-06) Neg.
Flat glass
Melting furnace (3-05-014-03)¢ 1.0 B ND
: (0.4-1.6)
Melting furnace with low energy scrubber (3-05-014-03)%/f 0.5 B ND
Melting furnace with venturi scrubber (3-05-014-03)8 Neg. ND
Melting furnace with baghouse (3-05-014-03)¢:h Neg. ND
Melting furnace with ESP (3-05-014-03)% Neg. ' ND
Forming and finishing (3-05-014-07) Neg.
Pressed and blown glass '
Melting furnace (3-05-014-04)° 8.4 B ND
(0.5-12.6)
Melting furnace with low energy scrubber (3-05-14-04)1 4.2 B ND
Melting furnace with venturi scrubber (3-05-014-04)%% 0.5 B ND
Mclting_ furnace with baghouse (3-05-014-04)“h 0.1 B ND
Melting furnace with ESP (3-05-014-04)54 0.1 B ND
Forming and finishing (3-05-014-08) Neg. ND
Lead glass manufacturing all processes (3-05-014-_ ¥ ND 2.5 B

Neg. = Negligible.

ND = No data.

"Factors represent uncontrolled emissions unless otherwise noted,

bpeferences 2-3, 5. Ranges in parentheses, where available.

“Filterable PM is that PM collected on or prior to the filter of an EPA Method 5 (or equivalent) sampling train.

9INot separated into types of glass produced, since batch preparation is the same for all types. Particulate emissions are
negligible because almost all plants utilize some form of control (i.e., baghouse, scrubbers, centrifugal collectors).

¢Control efficiencies for the various devices are applied only to the average emission factor.

rAppraximatcly 52% cfficiency in reducing particulate and sulfur oxides emissions. Effect on nitrogen oxides is unknown,

EApproximately 95% efficiency in reducing particulate and sulfur oxide emissions. Effect on nitrogen oxides is unknown,

. Approximately 99 % efficiency in reducing particulate emissions.

'Calculated using data for furnaces melting soda lime and lead glasses. No data available for borosilicate or opal glasses.

IFor container and pressed and blown glass, tin chloride, hydrated tin chloride and hydrogen chloride are also emitted
during surface treatinent process at a rate of <0.1 kg/Mg (0.2 Ib/ton) each.

k¥References 6-7. Particulate containing 23 % lead.
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TABLE 8.13-2 (ENGLISH UNITS)
. EMISSION FACTORS FOR GLASS MANUFACTURING *

All Emission Factors in Lb/Ton of Material Processed Unless Noted
Ratings (A-E) Follow Each Emission Factor

| " Filterable®
Source (SCC) PM Lead
Raw material handling all types of glass (3-05-014-10)¢ ‘Neg. ND
Contsiner glass
Melting furnace (3-05-014-02)° 1.4 B ND i
0.9-1.9)
Melting furnace with low energy scrubber (3-05-014-02)%f 0.7 B ND
Melting furnace with venturi scrubber (3-05-014-02)%8 <0.1 B ND
Melting fumnace with baghouse (3-05-014-02)2 Neg. ND
Melting furnace with ESP (3-05-014-02)% Neg. ND
Forming and finishing (3-05-014-06)! Neg.
Flat glass
Meltng furnace (3-05-014-03)° 2.0 B ND
(0.8-3.2) )
Melting furnace with low energy scrubber (3-05-014-03)%f 1.0 B ND
Melting furnace with venturi scrubber (3-05-014-03)%8 Neg. ND
Melting furnace with baghouse (3-05-014-03)%b Neg. ND
Melting furnace with ESP (3-05-014-03)%1 Neg. ND
Forming and finishing (3-05-014-07) Neg.
Pressed and blown glass '
Melting furnace (3-05-014-04)° 17.4 B ND
(1.0-25.1) _
Melting furnace with low energy scrubber (3-05-14-04)% 8.4 B ND
Melting furnace with venturi scrubber (3-05-014-04)%8 0.9 B ND
Melting furnace with baghouse (3-05-014-04)%0 0.2 B ND
Melting furnace with ESP (3-05-014-04)° 0.2 B ND
Forming and finishing (3-05-014-08) Neg. ND
Lead glass manufacturing all processes (3-05-014-_ ¥ ND 5 B

Neg. = Negligible.

ND = No data.

*Factors represent uncontrolled emissions unless otherwise noted.

YReferences 2-3, 5. Ranges in parentheses, where available.

“Filterable PM is that PM collected on or prior to the filter of an EPA Method 5 (or equivalent) sampling train,

9Not separated into types of glass produced, since batch preparation is the same for all types. Particulate emissions are
negligible because almost all plants utilize some form of control (i.e., baghouse, scrubbers, centrifugal collectors),

Control efficiencies for the various devices are applied only to the average etnission factor.

Approximately 52 % efficiency in reducing particulate and sulfur oxides emissions. Effect on nitrogen oxides is unknown.

EApproximately 95% efficiency in reducing particulate and sulfur oxide emissions. Effect on nitrogen oxides is unknown.
. Approximately 99 % cfficiency in reducing particulate emissions.

‘Calculated using data for furnaces melting soda lime and lead glasses. No data available for borosilicate or opal glasses.

JFor container and pressed and blown glass, tin chloride, hydrated tin chloride and hydrogen chloride are also emitted
during surface treatment process at a rate of <0.1 kg/Mg (0.2 Ib/ton) each.

kReferences 6-7. Particulate containing 23% lead.
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TABLE 8.13-3 PARTICU

LATE MATTER SIZE-SPECIFIC EMISSION F
FURNACES IN GLASS MANUFACTURING*

EMISSION FACTOR RATING: E

I;\CT ORS FOR MELTING

. Cumulative % less than diameter Emission factor® "
Diameter, "
microns Uncontrolled ESP controlled? kg/Mg Ib/ton
2.5 91 53 0.64 1.2
6.0 93 66 0.65 1.3
10 95 75 0.66 1.3

*References 8-11.
Factors represent uncontrolled emissions unless otherwise noted.

“Uncontrolled size specific emission factors based on mass particulate emission factor of 0.7 kg/Mg

glass produced, from Table 8.13-2. Size specific emission factor = mass particulate emission factor

X particle size distribution in percent/100. After ESP control, size specific emission factors are

negligible.

dReference 8. Based on a single test.
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TABLE 8.13-3 PARTICULATE MATTER SIZE-SPECIFIC EMISSION FACI‘ ORS FOR MELTING
FURNACES IN GLASS MANUFACTURING*®

EMISSION FACTOR RATING: E

I' Diameter,

Cumulative % less than diameter

Emission factor® . "

microns Uncontrolled ESP controlled* kg/Mg "

u 2.5 91 53 0.64 |
' 6.0 93 66 0.65 |
10 95 75 0.66 I

2References 8-11,
Factors represent uncontrolled emissions unless otherwise noted,

“Uncontrolled size specific emission factors based on mass particulate emission factor of 0.7 kg/Mg
glass produced from Table 8.13-2. Size specific emission factor = mass particulate emission factor
x particle size dlstnbutlon in percent/100. After ESP control, size specific emission factors are

neghglb]e

9Reference 8. Based on a single test.
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References for Section 8.13
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10.

11.

.J . A. Danielson, {ed.), Air Pollution Engineering Manual, 2nd Ed., AP-40, U.S. Environmental

Protection Agency, Research Triangle Park, NC, May 1973. Out of Print.

Richard B. Reznik, Source Assessment: Flat Glass Manufacturing Plants, EPA-600/20-76-032b,
U.S. Environmental Protection Agency, Research Triangle Park, NC, March 1976.

. 1. R. Schoor, et al., Source Assessment: Gl ntainer Manufacturing Plants,

EPA-600/2-76-269, U.S. Environmental Protection Agency, Washington, DC, October 1976,

A. B, Tripler, Jr. and G. R. Smithson, Jr., A Review of Air Pollution Problems and Control in
the Ceramic Industries, Battelle Memorial Institute, Columbus, OH, presented at the 72nd Annual
Meeting of the American Ceramic Society, May 1970.

. J. R. Schorr, et al., Source Assessment: Pressed and Blown Gtass Manufacturing Plants,

EPA-600/77-005, U.S. Environmental Protection Agency, Washington, DC, January 1977,

Control Techniques for Lead Air Emissions, EPA-450/2-77-012, U.S. Environmental Protection
Agency, Research Triangle Park, NC, December 1977.

Confidential test data, Pedco-Environmental Specialists, Inc., Cincinnati, OH.

H. J. Taback, Fine Particle Emissions from Stationary and Misée!laneous Sources in the South
Coast Air Basin, PS-293-923, National Technical Information Service, Springfield, VA, February

1979.

. Emission test data from Environmental Assessment Data Systems, -Fine Particle Emission

Information System (FPEIS), Series Report No. 219, U.S. Environmental Protection Agency,
Research Triangle Park, NC, June 1983.

Environmental Assessment Data Systems, op, cit,, Series No. 223,

Environmental Assessment Data Systems, op. cit., Series No. 225.
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ENCLOSURE 2

EMISSION TEST REPORTS FOR GLASS MANUFACTURING

Facility name City State  Test date
American National Can Co. Wilson : NC 10/13/89
American National Can Co. Wilson NC 09/30/91
Ball-Incon Glass Dunkirk IN 05/25/94
Corning Asahi Video Prducts Co State College PA 11/10/88
Corning Asahi Video Prducts Co State College - PA 11/29/89
Corning Glass Works ~ State College PA 09/09/88
Corning Glass Works State College PA 04/26/89
Dynasil Corp. Berlin NJ '05/23/91
Foster Forbes Glass Div. - Millville NJ 05/03/90
Kimble Glass Vineland NJ 12/20/90
Kimble Glass Vineland NJ 07/30/91
Occidental Chemical Corp. Jersey City NJ 02/07/89
Occidental Chemical Corp. Oxnard CA 05/25/93
Owens-Brockway Glass Container Oakland CA 05/16/90
Owens-Brockway Glass Container Oakland CA 03/06/92
Owens-Brockway Glass Container Oakland CA 11/13/92
Owens-Brockway Glass Container Oakland CA 01/28/93
PQ Corporation Baltimore MD 12/19/90
PQ Corporation Baltimore MD 07/24/91
Potters Industries, Inc. Apex NC 09/02/87
Potters Industries, Inc. Apex NC ' 08/16/88
Potters Industries, Inc. Apex NC - 10/11/88
Potters Industries, Inc. Apex NC 08/24/89

Wheaton Industries Millville NJ 08/29/91




- Prlmary Glasgix

February 24, 1995

Ronald Myers

USEPA

Office of Air Quality Planning and Standards
Research Triangle Park, NC 27711

Dear Mr. Myers:

I am in receipt of your letter addressed to William Birch regarding the updating of the
"Compilation of Air Pollutant Emission Factors, Volume I: Stationary Point and Area
Sources" (commonly referred to as AP-42).

The Primary Glass Manufacturers Council is extremely interested in this document and we
need to have some time to review the data and consider a response. It would be very
helpful if you could allow us an additional 60 days to respond to your request.

Thank you for your assistance in this matter.

Sincerely,

c. (2

James C. Benney
Technical Director

3310 SW HARRISON ST « TOPEKA KS 66611-2279 e (913) 266-3666 ¢ FAX: (913) 266-0272
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NATIONAL
GLASS
ASSOCIATION

NGA

8200 Greensboro Drive
Mclean, Vo 22102
703/242-4890

FAX. 703/442-0630

February 27, 1992

Mr. Ron Myers
Emission Factor and Methodologies

Section
Emission Inventory Branch
U.S. Environmental Protection Agency
Office of Air Quality Planning & Standards
Research Triangle Park, NC 27711

Dear Mr. Myers:

This letter is in follow-up to your request to review

the publication, Compilation of Air Pollutant Emission

Factors, Volume I: Stationary Point and Area Sources,
otherwise known as AP-42.

A group of our members specifically reviewed Section 8.13,
Glass Manufacturing, and at this time, offer no additional
changes to the data and information contained in the
current version of AP-42.

We would appreciate having the opportunity to review other

documents in the future that pertain to the glass and

glazing industry.

Thank you. Please call me if you have any questions.
rolyn A. Lugbifl, Director

Government & Industry Affairs

Sincerely,





