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Source category: Ceramic manufacturing Filename: CER-EF.WQ1 Date: 10/1 3/94 
Plant name : Location: Ref. No.: 
Process : Test date: Process rate basis: 

Basis for rating: 
Problems noted: 
Other notes: 



NEW SOURCE CLASSIFICATION CODES FOR CERAMIC PRODUCT MANUFACTURING 

The current SCCs for ceramic product manufacturing are shown in Table 1. Revised and new SCCs 
are shown in Table 2. 

3-05-008-01 1 Drving I lblton i n ~ u t  to process 

Table 1. Current SCCs Listed in FIRE for Ceramic 

3-05-008-02 Grinding 

SCC 

I Iblton input to process 

3-05-008-03 Storage 

Description 

I Iblton input to process 

Units 

3-05-008-04 Screening and floating Iblton input to process a 
3-05-008-05 Mixing Iblton material 

Iblton material 

Iblton material 

Iblton input to process 
Agglomeration process 

3-05-008-12 

roduct Manufacturing 

3-05-008-99 

~ -- -- 

Comments 

Glazing and firing kiln 

See revised description in 
Table 2 

lblton input to process 

Other not classified 

See revised description in 
Table 2 

"Floating" is not an emission 
point. Obsolete; see new SCC 
for Sizing--vibrating screens in 
Table 2 

Iblton produced 

See revised description in 
Table 2 

See revised description in 
Table 2 

Obsolete: see SCC for 
Comminution (-02). 

See revised description in 
Table 2 

-- 

See revised description in 
Table 2 

Obsolete. Glazing and firing 
are two separate processes. 
(See -45 and -50) 

OK 



11 3-05-008-18 1 Air Classifier I Iblton material processed 11 

Table 2. New and Revised SCCs for Ceramic Product Manufacturing (Revised SCCs shown in Italic 

Units 

Iblton material processed 

lblton material processed 

lblton material processed 

Iblton fired ceramic produced 

Iblton material processed 

SCC 

3-05408-02 

3-05-008-03 

3-05-008-06 

3-05-008-13 

3-05408-16 

3-05-008-21 

3-05-008-22 

3-05-008-23 

3-05-008-24 

3-05-008-05 

New or Revised Description 

Comminution--crushing, grinding, and milling 

Raw material storage 

Raw material handling and transfer 

Drying--convection drying prior to firing 

Sizinz--vibrating screens 

305408-10 

3-05-008-28 

Calcining--natural gas-fired rotary calciner 

Calcining--fuel oil-fired rotary calciner 

Calcining--natural gas-fired fluidized bed calciner 

Calcining--fuel oil-fired fluidized bed calciner 

Granulation-direct mixing of ceramic powder and binder 

3-05-008-30 

3-05408-31 

3-05408-35 

Iblton material processed 

lblton material processed 

lblton material processed 

lblton material processed 

iblton material processed 

Granulation--natural gas-fired spray dryer 

Mixing--raw materials, biders, plasticizers, surfactants, 
and other aeents 

3-05-008-11 

Iblton dry material produced 

lblton material processed 

Forming--general 

Forming--tape casters 

Green machining--grindig, cutting, or laminating formed 
ceramics orior to firine 

11 3-05-00841 I Presinter thermal processing--fuel oil-fired kiln lblton material processed 

11 3-05-008-50 1 Firing--natural gas-fired kiln lblton product II 

lblton material processed 

lblton product 

Iblton material processed 

3-05-008-40 1 Presinter thermal orocessinz--natural gas-fired kiln Iblton material orocessed 

Drying--Infrared drying prior to firing 

I 
3-0.5-008-43 

3-05-008-45 

lblton fired ceramic produced 

Glaze preparation - -boll dill a,- d h h k   ill 
Ceramic glaze spray booth 

3-05-008-54 

3-05-008-56 

lblton material processed 

lblton glaze used 

11 3-05-008-58 1 Cooler--cooling ceramics following firing lblton product 

Firing--fuel oil-fired kiln 

Refiring kiln--after decal, paint, or ink applied; natural 
eas-fired 

I 
3-05-008-60 

3-05408-70 

Iblton product 

Iblton product 

3-05-008-80 

Final processing--grinding and polishing 

Final processing--annealing 

lblton product 

Iblton product 

I Final processing--surface coating lblton product 





TO: Brian Schrager 
THRU: Ron Myers 
FROM: Ron Ryan 
RE: SCC Codes for Ceramics Section 11.7 
DATE: May 23, 1996 

I have marked up the two ef tables and the flow diagram from revised draft section 11.7 
in trying to assign SCC codes. I've made some assumptions about what processes go with what 
flow blocks, so please review my marked up suggestions to insure they are valid. Also, some 
of my markup suggestions on the ef tables may require some work by MRI if OK with Ron 
Myers. I suggest we proceed by Brian and Ron Myers considering if the suggestions are valid, 
and then let me know if you have any further revisions to my markup of the SCC table or not. 
I will hold off putting these SCCs in AIRS or FIRE pending your response. My major questions 
are as follows: 

1 .  Use consistent wording between the flow diagram, the ef tables, the SCC request, 
and the text, if possible. The whole SCC description does not need to be squeezed onto 
the flow diagram or ef tables, but we shouldn't switch from "Firing" to "Sintering" or 
"Mixing" to "Spray Dryer" or "Granulation". Also make sure the SCC specifies "gas- 
f d "  if that's what you've developed efs for. Once the SCCs are added to the more 
generic descriptions on the flow diagram ("drying", "final processing") it will be less 
confusing. Please review where I've assumed the SCCs go on the flow diagram for 
Drying and Granulation stuff in particular. 
2. Can SCCs -45 and -46 for Glazing somehow be rolled together, by converting 
gallons glaze into tons product? Which is the best indicator of emissions? Will users 
need to use the lead-based glaze uncontrolled PM factor for the non-lead based case if 
they don't have a wet scrubber? If SCC -45 description is set up as requested without 
control info, what factor would we pass onto AIRS? We can set up both codes if you 
want, but I expect some questions from users. 
3. For the two drying SCCs, should the thruput units be based on wet feed to dryer, 
or dried material out? Sometimes there's enough difference to matter, and we usually 
can't answer the question from the SCC description or units. 



NEW SOURCE CLASSIFICATION CODES FOR CERAMIC PRODUCT MANUFACTURING 

The current SCCs for ceramic product manufacturing are shown in Table 1. Revised and new SCCs 
are shown in Table 2. 

Table 1. Current SCCs Listed in FIRE for Ceramic Product Manufacturing 

Iblton input to process 

Iblton material 

Iblton material 

II 3-05-008-1 1 Infrared OR) dryer Iblton input to process See revised description in I Table 2 -0k 

3-05-008-10 

- .  

I 3-05-008-12 j Glazing and firing kiln j lbiton input to prOC6S jw%is SCC. Glazing and 11 
I firing are two separate 

Drocesses. / s e e  K s - ~ c ~  

I Spray dryer: 
Agglomeration process 

Iblton input to process 

3-05-008-99 

See revised description in 
Table 2 -o/< 

Other not classified Iblton produced / O K  



Table 2. New and Revised SCCs for Ceramic Product Manufacturing (Revised SCCs shown in Italics) 
,I 

3-05-008-Qf/3 

Calcinine--natural eas-fired rotan, calciner 

New or Revised Description 

Drying--convection drying prior to f i ~ g  

3-05-008-02 

3-05-008-fl/6 

3-05-008-14'/g 

Calcinine--fuel oil-fired rotarv calciner 

Calcining--natural gas-fired fluidized bed calciner 

Comminution--crushing, grinding, and milling 

Sizing--vibrating screens 

Air Classifier 

Calcining--fuel oil-fired fluidized bed calciner 

lblton material processed 

lblton material processed 

lblton material ~rocessed 

Granulation-direct mixing of ceramic powder and binder 
solution 

lblton material processed 11 
lblton material processed 11 
lblton material processed 11 
lblton material processed 11 
lblton material processed II 

lblton material nrocessed 11 

3-05-008-10 

305-0089JB 

305-008-30 

3-05-008-31 

Granulation--natural gas-fired spray dryer 

& 
b .  

ixing--raw matwels, binders, plasticizers, surfactants, 
other agents 

Forming--general 

Forming--tape casters 

Presinter thermal orocessinz--natural eas-fired kiln I lblton material processed 11 

lblton material processed 

Presinter thermal processine--fuel oil-fired kiln I lblton material processed 11 

I 

3 - 0 5 - 0 0 8 ~ ~ ~  after decal, paint, or ink Iblton product 

3-05-008-458 

3-05-008-60 

3-05-008-fl70 

305-008jZ go 

cooler--cooling ceramics following firing 

Final processing--grinding and polishing 

Final processing--annealing 

Final processing--surface coating 

lblton product 

lblton product 

lblton product 

lblton product 



DRAFT 

. COMMINUTION-CRUSHING, GRINDING. AND UlUNG OR FINE GRINDING (SIX30SQOE-_) 02 . PURIFICATION-WASHING. ACID LEACHING. MAGNETIC SEPARATION. OR FROTH FLOTATION . SIZNG-VIBRATING SCREENS (SCC 306408.~ / 6  

.CLASSIFICATION-AIR OR LIolJlDCussl~ERS (SCC 3 - o r 4 0  r-/ 8) 
CALCINATION (SCC 3-054061 3/j,Zy 
LIQUID DISPERSION . GWVIUUTIOH-DIRECT MIXING OR SPRAY DRYING (SCC se-om.1 06+ /0  

PROCESSING ADDITIMS-BINDERS. 
MIXING ' PLASTICIZERS. DEFLOCCULANTS. 

SURFACTANTS. ANTIFOAMING AGENTS 

FORMING 

MACHINING 

PRESINTER THERMM 
PROCESSING 

PACKAGING u 
Figure 11.7-1. Process flow diagram for ceramic products manufacturing. 

(Source Classification Codes in parentheses.) 

Mineral Products 11.7-3 
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DRAFT 

Draft Table 11.7-1 (English Units). 
EMISSION FACTORS FOR CERAMIC PRODUCI'S MANUFACTURING OPERATIONSa 

a Emission factor units are lb of pollutant per ton of material processed, unless noted. To convert 
from lblton to kglMg, multiply by 0.5. Factors represent uncontrolled emissions unless noted. 
SCC = Source Classification Code. ND = no data. 

train. 

product similar to structural clay products.- 
Reference 15. EMISSION FACTOR RATING: E. Emission factor units are ib of pollutant p e r  
ton of fired ceramic produced. 
Reference 15. Ernission.facto~~nits.ar,e~lb~o~pollutant per t a o f  tired ceramic e e d .  
Reference 16. 

6 References 26-29. 
References 7,9-11.15.23-25. Emission factor units~.re.lb of pollutant ~ e r  ton of fired ceramic 
produced. 

Reference 30. 

*y " k  ;/A ned"u J ha,& 
L i n e  o u t - o f  461, ye bot-fiote e /'= pd e 

;,c Le,d-pA te is used. 
& " 

Mineral Products can 1. 7' /d@* 11.7-11 
de osrd Fr ~ n c o n r r d / e d  & 

3-0~-0og-W? hh,th 
a r e  b e s t  ifidica&r,P -- 



DRAFT 

Draft Table 11.7-2 (English Units). 
EMISSION FACTORS FOR GASEOUS POLLUTANT EMISSIONS FROM CERAMIC 

PRODUCTS MANUFACTURINGa 

a Emission factor units are lb of pollutant per ton of ceramic ~roduc t  produced, unless noted. To convert from 
lblton to kglMg, multiply by 0.5. Factors represent uncontrolled emissions unless noted. SCC = Source 
Classification Code. ND = no data. 
TOC reported on an "as methane" basis. 
Reference 10. Kiln firing ceramics with a 0.1 I percent sulfur content. Emissions of S 4  are dependent on 

r 
the sulfur content of the raw material and the fuel used to fire the kiln. fir cepa,.,t& 

~~eferenoe-l-~to-fi~gcc&s with a 0.009 percent sulfur content &nisi- 
t h c s u l f u r c o a t c n t a X = m w m t c ~ i d ~ h ~ e ~ . ~  use o. o?B /b/ 
References 9.11.15. - 

Source \ so2 NO, 

0.54e 

ND 

ND ND 
(SCC 345M)8-)0 3/ 

. . 
Reference 15. 
References 9-1 1.15. A mass balance on flouride will provide a better estimate of HF emissions for 
individual facilities. EMISSION FACTOR RATING: E. 
References 7.23-25. A mass balance on flouride will provide a better estimate of fluoride 
individual facilities. EMISSION FACTOR RATING: E. 

J Reference 6. 

by an afterburner. EMISSION FACTOR RATING: E .  

REFERENCES FOR SECTION 11.7 
> 

I .  Kirk-Orhmcr Encyclopedia O f  Chemical Technology, Fourth Edition, Volume 5, John Wiley & 
d n s ,  Nkw York, 1992. 

CO 

3.1f 

ND 

ND 

2. 1987 Census OfManufactures, U.  S. Department of Commerce, Washington, D.C., May 1990. 

3.  Ullrnan's Encyclopedia Oflndusrrial Chemistry, Fifth Edition, Volume A6. r 

CO, 

7 8 9  

97 

ND 

- 
4. D. W. Richerson, Modem Ceramic Engineering: Properties Processing, And Use In Design, 

Marcel Dekker, Inc., New York, NY, 1982. r 
L 

5. P. Vincenzini (ed.), Fundamentals Of Ceramic Engineering, Elsevier Science Publishers, Ltd., 
New York, 1991. r 

T O C ~  

0 .16~  

ND 

14 
k 

L 
6. Particulate Emission Testing For Florida lile Corporation, Lawrenceburg, Kentucky, March 7-8, 

1989, Air Systems Testing, Inc., Marietta, GA, April 1989. r -  
.L 

7. Particulate Emission Testing For Floridn liIe Corporarion, Lowrenceburg, Kentucky, April 19, 
1989, Air systems Testing, Inc., Marietta, GA, May 1989. 

HF 

0.391 

ND 

ND 

11.7-12 EMISSION F A a O R S  

~~p 

Fluorides 

0 . 8 9 ~  

0.019 

ND 





Foe FHVCa L R@~a-r 
6/16/96 

SORTED TEST DATA FOR NATURAL GAS-FIRED CERAMIC KILNS--FOR USE IN DEVELOPING EMISSION FACTORS" 



SORTED TEST DATA (continued) 

'Emission factors for uncontrolled emissions unless noted, emission factors in units of kg/Mg and lblton of fired ceramic produced. 



SORTED TEST DATA FOR OTHER CERAMICS SOURCES--FOR USE IN DEVELOPING EMISSION FACTORS" 

Source 

Ceramic refuing k i i  

Ceramic retiring kiln 

Ceramic refuing k i i  

Cmshinglscrecningd 

Cmshing/screeningd 

Tape casting" 

Dryer 

Cooler 

spray dryef 

Ceramic glaze spray boothsg 

Ceramic glaze spray booths' 

Ceramic glaze svray booths: 

SPY dryef 

Spray dryef 

spray dryef 

spray dryef 

Ceramic glaze spray booth using lead-based glaz* 

Ceramic glaze spray booth using lead-based glazes 

Roduct 

Ceramic tile' 

Ceramic tilee 

Ceramic tile' 

Ceramic wall tile 

Ceramic wall tile 

Ceramic tape 

Ceramic saddleslspheras 

Ceramic saddleslspberes 

Electronic parts 

NU 

Basins and urinals 

Toilet tanks 

Filterable PM 

None 

None 

FF 

WS 

WS 

WS 

Ceramic body preparation 

Ceramic body preparation 

Ceramic body preparation 

Ceramic body preparation 

Ceramic tile 

Ceramic tile 

Filterable PM 

'Emission factors in units of kg/Mg and lblton of fired ceramic produced, unless noted. 
bFF = fabric filter, AB = afterburner, WS = wet scrubber, VS = venhlri scmbber, ND = no data available. 
'Kiln is used for refiring tile after decals, paint, or ink screening are applied. Kiln maintains a relatively low temperature and products are refired for 35 to 45 minutes. 
dEmission factor units are kglMg and lblton of raw material processed. . 
'Emission factor units are kglMg and lblton of formed product. 
'Emission factor units are kgIMg and lblton of dryer product. 
$Emission factor units are kglMg and Iblton of glaze used. 

APCDb 

None 

None 

None 

FF 

FF 

AB 

VS 

VS 

VS 

VS 

None 

None 

C 

Filterable PM 

Combined 
Data kgIMg, Iblton, average, kg/Mg 

Pollutant rating average average (Iblton) 

Filterable PM B 0.034 0.067 0.034 (0.067) 

Fluoride B 0.0094 0.019 0.0094 (0.019) 

CO, B 49 97 49 (97) 

Filterable PM B 0.041 0.082 
0.061 (0.12) 

Filterable PM B 0.081 0.16 

VOCas C 29 58 29 (58) 
omnane 

Filterable PM 

C 

0.063 

A 

0.13 1 0.096 (0.19) 
C 

0.11 

0.11 0.22 

9.7 

28 Lead 

0.22 27 

19 

A 

9.7 (19) 

1.5 

28 

3 .O 1.S (3.0) 



TABLE 4-1. SUMMARY OF EMISSION FACTORS FROM REFERENCE 1. (a) 
I I Uncontrolled I Controlled lb) I 

~ ~~ 

Source k g l ~ g  lbnon 
Raw material preparation and forming 2 4 
Bisque firing 0.05 0.1 

high porosity ware 
medium porosity ware 
colored low porosity ware 
light color low porosity ware 

Glaze milling and glazing 1 2 
Glost firing 

slow 0.1 0.2 
fast 

Single firing-slow 
&lored b w  porosity ware 
light color low porosity ware 

Single firing-fast 
colored low porosity ware 

I light color low porosity ware 1 0.1 3 1 0.25 1 10.01 5 1 0.03 1 1 
(a) All emission factors in units of kg/Mg and lbnon of tile produced. All data rated D. 
(b) Emissions from glaze milling and glazing controlled with venturi scrubbers; emissions from other sources controlled with fabric filter. 



Source categoly: Ceramic manufacturing 
Plant name : Florida Tile Corp. 
Process : Ceramic tile 

Filename: CER-RF02.WQ1 Date: 10/14/94 
Location: Lawrenceburg. KY Ref. No.: 21 
Test date: March 7-8,1989 Process rate basis: production 

Basis for rating: - Process rates based on permitted maximum operating rate; actual rates probably 5 to 10 percent less. 
Problems noted: 
Other notes: - Fluoride sampling method based on analysis of impinger contents by ion electrode (Galbraith Labs). 



Source category: Ceramic manufacturing Filename: CER-RF03.WQ1 Date: 10/14/94 
Plant name : Florida Tile Corp. Location: Lawrenceburg. KY Ref. No. 31 
Process : Ceramic tile Test date: April 19,1989 Process rate basis: production 

Basis for rating: - Process rates based on typical operating rates. 
-Deviations in test method (PM data). 

Problems noted: - PM sampled along 1 traverse only and only two runs conducted. 
Other notes: - Fluoride sampling method based on analysis of impinger contents by ion electrode (Galbraith Labs). 



r I  
0 0 
5 c-8 
g i ;  
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E 9 G o w r n  



Source category: Ceramic manufacturing Filename: CER-EF05.WQ1 Date: 06/05/96 

Plant name : Metro Ceramics. Inc. Location: Canton, OH Ref. No. 51 

Process : unglazed ceramic tile mfg. Test date: 11/17-18/93 Process rate basis: production 

Basis for rating: - Process rates are average for kiln cars processed on day of test. 
Problems noted: - SO2 data rated C because of calibration difficulty and a problem with the post-test cat. procedure 

noted by an Ohio EPA inspector 
Other notes: # A , + ~ * , ~  

'-I M,l f,.O* 



Problems noted: 
Other notes: 





Source category: Ceramic manufacturing 
Plant name: American Olean Tile Co. 
Process: Ceramic tile manufacturing 

Filename: CER-EF08.WQI Date: 01/11/95 
Location: Fayette, AL Ref. No.: 81 
Test date: Oct. 15, 1991 Process rate basis: feed/production 

Basis for rating: Average process rates reported. 

I Problems noted: 
Other notes: Processing of body material. 



Source category: Ceramic manufacturing 
Plant name: American Olean Tile Co. 
Process: Ceramic tile manufacturing 

Filename: CER-EF09.WQl Date: 01/11/95 
Location: Fayette, AL Ref. No.: 91 
Test date: On. 16,1991 Process rate basis: production 

Basis for rating: Average process rates reported. 
Problems noted: 
Other notes: Apparently consists of two parallel processing lines: one for body material and one for grog (calcined fire clay). Common stack. 



Source category: Ceramic manufacturing 
Plant name: GE Ceramics 
Process: Tape Casting 

Filename: CER-EFlO.WQ1 Date: 0511 6/96 
Location: Chattanooga, TN Ref. No.: 101 
Test date: Sep. 13-15, 1989 Process rate basis: production 

I I I I I 1 I Gas I Volum. I I I Emission I Process I I 
Type of 

Oxidizer 

Basis for rating: Only two valid test runs conducted, 
Problems noted: 
Other notes: Run 1 void due to 'flame out'. 

Run 2 may not have been conducted at steady state conditions. 
Runs 3 and 4 best represent operating conditions. 
Average emission factors do not include Runs 1,2, or 5. 
Concentrations on methane basis. 
Emission rates and emission factors on propane basis. 



Source category: Ceramic manufacturing Filename: CER-EF11.WQ1 Date: 0511 6/96 
Plant name: Norton Corp. Location: Soddy Daisy, TN Ref. No.: 111 
Process: Ceramic saddlelsphere mfg. Test date: 411 9/94 Process rate basis: production 





Basis for rating: C-rated data range over an order of magnitude 
Problems noted: 
Other notes: TOC reported on propane basis in ppm and Ibslhr; emission factors also reported on propane basis. 



Source category: Ceramic manufacturing Filename: CER-EF12.WQl Date: 0511 6/96 
Plant name: Coors Electronic Package Corp. Location: Chattanooga, TN Ref. No.: la 
Process: Curing of ceramic plates for cpu chips Test date: Aug. 26, 1993 Process rate basis: production 

Basis for rating: 
Problems noted: 
Other notes: Spike occurred near end of third run. 

Process rate based on 36 lb. charge, 24 hour cycle time 
TOC concentrations and emission rates reported on methane basis. TOC emission factors reported on a propane basis. 



Source category: Ceramic manufacturing 
Plant name: Steward, Inc. 
Process: Ferrite powder processing 

Filename: CER-EF13.WQl 
Location: Chattanooga, TN 
Test date: Mar. 30,1993 

Date: 01/11/95 
Ref. No.: 131 

Process rate basis: production 

Basis for rating: 
Problems noted: 
Other notes: 



Filename: CERAMI 7.WQ1 
Date: 04Jun-96 

Facility: American Standard 
Location: Tiffin, OH 

Source: Ceramic glaze spray booth with wet scrubber--ROO1 
Test date: August 18,1992 

D. Emission DataIMass Flux Rates/Emission Factors 
11 I I I \/SIB IOC renr 

Average C 
. ...--- , - r~ f led 

Test ID 
1 

Moisture 

.oxygen 
Volumetric flow, actual 
Volumetric flow, standard* 
lsokinetic variation 

glaze rate 

Parameter 
Stack temperature 
Pressure 

60 gallhr x 14.5 lb/gal/2000 Iblton 
Pollutant concentrations: 

% 
% 
acfm 
dscfm 
% 
tonlhr 

Filterable PM I Gldscf 
Pollutant mass flux rates: 

Units 
Deg F 
in. HG 

0.0038 1 0.0064 1 0.0021 1 

Filterable PM I lblhr 

4.4 

27644 
97.7 
0.44 

0.900 1 1.47 1 0.483 

Run I 
86 

5.4 

26831 
98 

0.44 

Run 3 
86 

Run 2 
85 

AVERAGE 
2.2 

AVERAGE 
1 .I 

Emission factors (ENGLISH UNITS): 

Run 4 

4.5 

2681 4 
97.3 
0.44 

BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT 

Filterable PM I lblton 

0 

2.1 1 3.4 1 1 .I 
Emission factors (METRIC UNITS): 
Filterable PM I kg/Mg 1.0 I 1.7 1 0.55 



Filename: CERAM18.WQt 
Date: 04Jun-96 

Facility: American Standard 
Location: Tiffin, OH 

Source: Ceramic glaze spray booths with wet scrubber--ROO5 
Test date: August 19, 1992 



Source category: Ceramic Products Filename: CER19.WQl Date: 06/04/96 
Plant name: American Standard Location: Tiin, OH Ref. No.: H Z 0  
Process: Ceramic Glaze Spray Line Test date: February 8, 1994 Process rate basis tons of glaze used 

Basis for rating: 
Problems noted: 
Other notes: *ton/hr of glaze used--based on 23.5 gallhr x 14.5 lb/gal/2000 Iblton 



I 
Filename: CERAM2fl.WQl 

Date: 23-May-95 
Facility: CONFIDENTIAL 

Location: CONFIDENTIAL 
Source: Roller kiln--direct, natural gas-fired 

Test date: May 23, 1994 

*DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT 

D. Emission DataIMass Flux Rates/Emission Factors 

Test ID 
1 

Parameter 
Stack temperature 

Units 
Deg F 

Values reported 
Run 1 l ~ u n  2 1 ~ u n  3 l ~ u n  4 

512 1 510 1 517 1 



2 
Filename: CERAM2X.WQl 

. Date: 23-May-95 
Facility: CONFIDENTIAL 

Location: CONFIDENTIAL 
Source: Roller kiln--direct, natural gas-fired 

Test date: June 18,1993 

D. Emission DataIMass Flux Rates/Emission Factors 

*DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT 

I I I I I 

Pollutant concentrations: 
Filterable PM I G/dscf 0.0054 1 0.0076 1 0.0025 1 
Fluorides I G/dscf nd nd nd 



3 
Filename: CERAM&.WQI 

Date: 23-May-95 
Facility: CONFIDENTIAL 

Location: CONFIDENTIAL 
Source: Roller kiln--direct, natural gas-fired 

Test date: June 18, 1 993 

D. Emission DataIMass Flux Rates/Emission Factors 

*DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT 

Test ID 
1 

Oxygen 
Volumetric flow, actual 
Volumetric flow, standard* 
lsokinetic variation 

Average production rate 

Parameter 
Stack temperature 
Pressure 
Moisture 

% 
acfm 
dscfm 
% 
TPH 

Units 
Deg F 
in. HG 
% 

8774 
4092 
100.9 

2.2 

Values reported 

8747 
41 81 
103.4 

2.2 

Run 1 
553 

30.26 
11.53 

8744 
421 3 
100.9 

2.2 

Run 2 
559 

30.26 
8.78 

0 

Run 3 
552 

30.24 
8.62 

Run 4 



4 
Filename: CERAM2$.WQI 

Date: 24-May-95 
Facility: CONFIDENTIAL 

Location: CONFIDENTIAL 
Source: Spray dryer with venturi scrubber 

Test date: October 13, 1994 

D. Emission Data/Mass Flux Rates/Emission Factors 

Pollutant mass flux rates: 
Filterable PM I lblhr 3.452 1 3.623 1 2.247 

AVERAGE 
0.20 

AVERAGE 
0.10 

Emission factors (ENGLISH UNiTS): 

*DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT 

Filterable PM I lblton 0.23 1 0.24 1 0.15 
Emission factors (METRIC UNITS): 
Filterable PM I k g / ~ g  0.1 1 1 0.12 1 0.074 



5 
Filename: CERAM2q.WQI 

Date: 24-May-95 
Facility: CONFIDENTIAL 

Location: CONFIDENTIAL 
Source: Spray dryer with venturi scrubber 

Test date: April 12, 1994 

D. Emission DataIMass Flux RatesIEmission Factors 

Pollutant concentrations: 
Filterable PM I Gldscf 0.0129 1 0.0088 1 0.0088 1 
Pollutant mass flux rates: 

AVERAGE 
0.13 

AVERAGE 
0.063 

Filterable PM Ilb/hr 

*DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT 

2.05 1 1.40 1 1.44 
Emission factors (ENGLISH UNITS): 
Filterable PM I lb/ton 0.16 1 0.11 I 0.1 1 
Emission factors (METRIC UNITS): 
Filterable PM I k g l ~ g  0.079 1 0.054 1 0.055 



6 
Filename: CERAM2$.WQl 

Date: 24-May-95 
Facility: CONFIDENTIAL 

Location: CONFIDENTIAL 
Source: Spray dryer with venturi scrubber 

Test date: January 25-27, 1993 

I I I I I 

Pollutant concentrations: 
Filterable PM I Gldscf nd nd nd 
Pollutant mass flux rates: 
Filterable PM I lblhr 4.31 1 1.92 1 1.63 0.000 
Emission factors (ENGLISH UNITS): AVERAGE 
Filterable PM I lblton 0.36 1 0.16 1 0.14 0.22 
Emission factors (METRIC UNITS): AVERAGE 
Filterable PM I k g l ~ g  0.18 1 0.080 1 0.068 0.1 1 

BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT 



7 
Filename: CERAM~$.WQI 

Date: 24-May-95 
Facility: CONFIDENTIAL 

Location: CONFIDENTIAL 
Source: Spray dryer with venturi scrubber 

Test date: February 10, 1992 



Filename: CERAM28.WQl 
Date: 03-Jun-96 

Facility: Mannington Ceramic Tile, Inc. 
Location: Lexington, NC 

Source: Spray booth (glaze contains lead) 
Test date: September 20, 1989 . 

D. Emission DataIMass Flux RatesIEmission Factors 

1 Lead 1.6 1 1.4 1 1.5 1 
*DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT 
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n American Olean I .  ~ ~ ~ n y  

September 13, 1995 

Mr. Ronald E. Myers 
U.S. EPA 
Office of Air Quality Planning 
and Standards 
Research Triangle Park, North Carolina 27711 

RE: Emission Factor Documentation for AP-42 
Section 11.7 
Ceramic Products Manafacturing 

Dear Mr. Myers: 

On Behalf of American Olean Tile Company, we would like to offer 
comments concerning the draft report. 

1. This report includes emission data from American Olean's Fayette 
plant in Alabama. American Olean's Fayette plant produces quarry 
tiles which are different-from ceramic tiles. The manufacturing 
.raw materials and processes of quarry tile are more similar to 
Brick and Structural Clay Manufacturing than those of Ceramic 
Product Manufacturing. Therefore, we feel that the emissions 
factors for quarry tiles and ceramic tiles are significantly 
different and should be treated separately. 

2. Fluorides and HF emissions are related to the content of fluorine 
present in the raw materials. There are significant variations 
of the fluorine contents in the raw materials. As stated in the 
enclosed paper by Derong Zhou et al., the total fluorine content 
of soils in United State ranged from 20 ppm in Gainesville, florida, 
to 7,070 pp- in Ash!.!cod, Tennessee. This paper also summarized 
HF emissions from four plants which ranged from 18 tons per year to 
110 tons per year based on brick production capacity 200,000 tons 
per year. The raw materials that contained fluorine were 77.2 ppm 
and 549 ppm respectively. In the draft report, only three com- 
panies' data were used to determine emission factors. We do not 
believe that they are representative, therefore, the two tables, 
i.e., Table 11.7-2 and Table 11.7-3, should not include fluorides 
and HF. 

3. In traditional'ceramics, the process of SINTERINQ is commonly know 
as PIRINQ. Introducing common name of firing will encourage 
better communication between industry and non-industry sectors. 

American Olean Tile Company 
1000 Cannon Avenue. Lansdale. PA 19446-0271 
(215) 855-1111 FAX (215) 855-2252 



We respectfully submit these comments for your consideration. If you 
have any questions, please feel free to contact me at (215) 393-2520. 

Very truly yours, 

C. Ken chi, Ph.D. 
Manager, Health & Environmental Affairs 



Ceramiclhofessional Trade Associations 

ss- 
brasive Grain Association 

CMI(An & Craft Mat'ls. Inst.) 

merican Assoc. for the 

Advancement of Science 

merican Ceramic Society, Inc. 

merican Chemical Society 

merican Concrete Institute 

merican Gas Association 

merican Mining Congress 

merican Scientific Glassblowers 

Society 

merican Soc. for Engineering 

Education (F.Karl Willernbrook) 

rt & Craft Matls Inst. 

rt Glass Suppliers Assn. - 

SM International 

ssociated Glass & Pottery Mfg's. - 
STM 

rick Institute of America 

'MA (Chemical Manufacturers Assn) 

'enter for Adv. Matls. 

enter for Adv. Matls. Processing 

enter for Adv. Ceramic Technology 

Alfred University 

enter for Ceramic Research 

eramic Arrs Federation Intl. 

Contaa A d b  
M e n  P. Wherry 30200 Detroit Rd. 

Debbie Fanning 715 Boylston St. 

Michelle Ladrich 1333 H Street NW 

Paul Holbrook 757 Brooksedge Plaza Dr. 

Dr. John K. Crum 1155 16th St. NY 

George F. Leyh PO Box 19150, Redford Stn 

George Lawrence 1515 Wilson Blvd. 

John A. Knebel 1920 N.St.NW, Ste. 300 

Theodore Bolan 1507 Hagley Rd. 

Jerry Cloninger 11 Dupont Cir NW, Ste 200 

& Frank Huband 

Debbie Fanning 715 Boylston St. 

Patty Parrish 1100 H Brandywine Blvd. 

P.O.Box 2188 

Ed Langer 

Harold L. Hayes 2800 East Military Rd. 

Joseph O'Grady 1916 Race Street 

Nelson Cooney 11490 Commerce Pk. Dr. 

Charles W.VanVlack 2501 M St., NW 

Richard Tressler 410 Walker Blvd. 

Ed McNamara Clarkson Univ. 

Richard Spriggs 325 McMahon Blvd. 

Dr. Ed Ruh Rutgers University 

became inactive in February 1990 

CiQ 
Cleveland 

Boston 

Washington 

Westerville 

'Washington 

Detroit 

Arlington 

Washington 

Toledo 

Washington 

Boston 

Zanesville 

Materials Pk 

Zanesville 

Philadelphia 

Reston 

Washington 

University Pk 

Potadan 

Alfred 

Piscataway 

State 
OH 

MA 



r 

~ 
~ s s & a t i o n  

Ceramic Arts Institute 

Ceramic Education Council 

Ceramic Tile Inst. of America 

Ceramic Tile Marketing Federation 

Ceramic Tile Distributors Assoc. 

China, Glass & Giftware Assn. - 

China Clay Producers Assn. 

Clay Minerals Society 

Coalition Safe Ceramic Ware - 
Collectibles & Platemakers Guild 

Cookware Manufacturers Assoc. 

DCMA, Dry Color Mfg. Assoc. 

Enamelist Society 

Expanded Shale, Clay & Slate Inst. 

Federation of American Scientists 

Federation of Materials Societies 

Flat Glass Marketing Assn. 

Glass Art Society 

Glass Packaging Institute 

Glass Molders, Potter, Plastics 

& Allied Workers Lntl. Union 

Glass Tempering Association 

Grinding Wheel Institute 

Hobby Industry Assoc.(HIAA) 

IEEE Glass Div. 

% Ford Motor 

CERAMIC TRADE 
Contact 

Chen Sui Ming 

Paul Holbrook 

Timothy C. Hengst 

J.Criag Barnes 

Eleanor Schulte 

Donald Doctotow 

Gordon Pehrson 

Jo Eberl 

David Hartquist 

Hunter Haines 

Paul Vetmann 

Lawrence Robinson 

Martin Hanson 

John P. Ries 

Jeremy J. Stone 

Betsy Houston 

William J. Birch 

Alice Rooney 

Lewis Andrews,Jr. 

James Hatfield 

William J. Birch 

Allen P. Wherry 

Patrica Kozioi 

Stafford Coffe 

6 PROFESSIONAL ORGANIZATIONS 
Address LaY 
108 Rock Ravine Ct. Citrus Hts. 

P.O. Box 601 

757 Brooksedge Plaza Dr. Westerville 

700 N. Virgil Avenue Los Angeles 

1200 17th St.,NY Ste #400 Washington 

15 Salt Creek Ln.#422 Hicksdale 

11 15 Clifton Ave. Clifton 

1275 Pennsylvania Avenue Washington 

Suite #SO0 

Box 880 Evergreen 

3050 K St. NW Ste. 400 Washington 

Box 1474 Northbrook 

Box 1177 Lake Geneva 

300 N.Washington St. Alexandria 

Box 310 Newport 

P. 0 .  Box 21526 Salt Lk Cy 

Suite 102 

307 Massachusetts Ave.NE Washington 

1707 L Street NW Washington 

3310 Harrison St. Topeka 

Box 1364 Coming 

1801 K St.NW Ste. 1105-L Washington 

608 E. Baltimore Pike Media 

Box 607 

3310 Harrison St. Topeka 

30200 Detroit Road Cleveland 

3 19 E 54th Street Elmwood Pk 

25500 Westover Rd. Lincoln Park 

Stare 
C A 

Jan ' 9 2  4 

Phone c 
95611 9161989-1922 



:ociation 

ustrial Health Foundation 

:itute for the Advancement 

f Engineering (IAE) 
:mational Ceramic Assn. - 
1. Porcelain h i s t  Teachers 

:rnational Society for 

[ybrid Microelectronics (ISHM) 

ramos Fraternity 

Ma State Univ. Matls Sci & Eng. 

a & Steel Society 

id Industries Association, Inc. - 

ihtweight Aggregate Producers Assn. 

.serials & Methods Stds. Assn. 

:tal Powder Inds. Federation 

: Minerals, Metals & Materials 

ociety 

tional Academy of Engineering 

'the United States of America 

tional Academy of Sciences 

tional Art Education Assn. 

tional Clay Pipe Institute 

- 
WiUiam Rinehart 

Lloyd Higginbotham 

Olevia Higgs 

Mary Nokes 

Walter H. Biddle 

Thomas McGee 

Lawrence G. Kuhn 

Jerome F. Smith 

(Inactive in 1982) 

Harey J. Powell 

Donald G. White 

Alexander Scott 

Dr. Robert White 

Dr. Frank Press 

Thomas A. Hatfield 

Edward J.  Sikora 

tional Clay Pot Mfg. Assn. Stone Manes 

tional Council on Education Regina Brown 

or Ceramic Arts 

tional Electrical Mfg. Assoc. Viktoria Schofield 

tional Glass Association Philip James 

4kAks State Z p  Phone 
34 Penn Circle West Pittsburgh PA 15206 412/363-8600 

Box 1305 Woodland Hills CA 91365 8 18/992-8292 

P.O. Box 39 Glen Burnie MD 21061 301/923-3425 

4125 North West 57th St. Okla. City OK 73112 4051946-7121 

1861 Wielhe Ave.,Ste.340 Reston VA 22090 7031471-0066 

Deptartment 110 h e s  IA 50011 515/294-9619 

Engineering Annex 

410 Commonwealth Dr. Warrendale PA 15086 412fI76-1535 

295 Madison Ave. 19th Fl New York NY 10017 21215784750 

P.O. Box 332 Grand Haven 

105 College Road E. Princeton 

420 Commonwealth Dr. Warrendale 

2101 Constitution Ave NW Washington 

2101 Constitution AVE NW Washington 

1916 Association Dr. Reston 

253-80 Center St. Lake Geneva 

Post Office Box 759 

P.O. Drawer 485 Jackson 

P.O. Box 1677 Bandon 

2101 L St.NW Washington 

8200 Greensboro Dr. McLean 

Suite 302 



' ss&m 

ationd Housewares 

Manufachuers Association 

ational Industrial Sand Assoc. 

iatl. Inst. of Ceramic Engineers 

'ational Tabletop Assoc. 

)MA Optical Manufacturers 

Association 

orcelain Enamel Institute, Inc. 

.efractories Institute 

emiconductor Equipment 

and Materials Institute 

emiconductor Industry Assoc. 

ociety for the Advancement of 

Material and Process Engrg. 

ociety of Engineering Science 

ociety of Glass & Ceramic 

Decorators 

rained Glass Assoc. of America 

uppliers of Advanced Composite 

Materials Association 

'echnical Ceramics Mfg. Assn. 

'echnical Mkt. Society of America 

Contact 

Tom Conley 

Jay Spaulding 

Vincent Ahem, Jr. 

Paul Holbrook 

Holly Munter 

Michele Acchiogroggo 

Eugene Keeney 

Tim Ruh 

Mark Gleeson 

William H.Reed 

Andrew Procassini 

Marge Smith 

Prof.J.Mark Duva 

Frank S. Childs 
?AJ? s,f'--c- 

Kathy Murdock 

Joseph Jackson 

Richard Byme 

J. A. Pearson 

Maureen Swinney 

Address 
1324 Merchandise Mart 

900 Spring Street 

757 Brooksedge Plaza Dr. 

355 Lexington Avenue 

17th Floor 

6055A Arlington Blvd. 

1101 Connecticut NW 

Suite 700 

500 Wood St. Suite 326 

805 E.Middlefield Rd. 

10201 Torre Av. #275 

P.O.Box 2459 

1055 W.San Bemadino Rd. 

11 l G  Olsson Hall 

207 Grant Street 

6 Southwest 2nd Street 

1600 Wilson Blvd,Ste 1008 

25 North Broadway 

371 1 Long Beach Blvd. 

P.O. Box 7275 

61 1 N. Capital Avenue 

Citv 
Chicago 

Silver Spring 

Westerville 

NYC 

Falls Church 

Washington 

Pittsburgh 

Mtn.View 

Cudertino 

Covina 

Charlottsvl 

Pt.Jefferson 
u4Mrzl l ,+ 

Lee's Summit 

Arlington 

Tarrytown 

Long Beach 

Indianapolis 



ksSziiltic.l Contact ' The hlaterials Properties Council Martin Prager 

, Tile Council of America, h c .  Robert Kleinhans 

U.S. Advanced Ceramics Assoc. Steve Hellem 

U.S. Potters Associ'ation Rose Chamberlin 

FOREIGN CERAMIC ASSOCIATIONS 

Cerarn, Dr.Fred James 

German Keramik Industry Assoc. Barnes Richardson 

Colbum Von Conrad 

kuuLGi5 u 
345 East 47th Street New York 

Box 326 Princeton 

1440 New York Ave., NW Washington 

Suite 300 

5 18 Market Street E. Liverpool 

Queens Rd.,Perkull Stoke-on-Trent 

1819 H St. NW Washington 



SENT ,RY:ELECTRO-&~EFICE LARS ; 7-25-94 ; 3:30PM ;ELECl'RO-SCIENCE LABS+ 919 677 0065;# 1/ 3 
11 , 

ELECTROSClENCE LABORATORIES, INC. 
416 East Church Road Phone: 610-272-8000 

King of Prussia. PA 19406 Telex: 83-4788 

FEW: 61 0-272-6759 

- 
~ a r  NO: D %.5<23 
Date: '7125 
Sender: [..a. 
Page: -3 

To: Mr. Rick Marinshaw 

From: Dr. Sidney J. Stcin 

Date: July 25,1994 

Re: List of Member of ACS - Lcgislativc & Regulatory Coinmittce 

The following is a list consisting of members of the American Ceramic 
Socicty - Legislative & Regulatory Commiltce, plus some othcr individuals 
whom have bccn involved in such matkrs in ihc past. It is my 
understanding that you wish to send them copics of ncw l~roposcd reguliition 
materials rclaling to fnl. 

lf 1 can be of any further assistance please lct me know. 

Attachment 



SENT .gY:ELECTRO-SCIENCE LABS ; 7-25-94 ; 3: 30PM ;ELECTRO-SCI WCE LABS+ 919 677 0065;# 2/ 3 

American Ceramic Society -Federal Liaison Cornittee 

Glass & Optical Materials 

Dr. Thomas P. Seward,lll, Corning Inc. Sullivan Park, FR-3-1, 
Corning, N Y  1483 1 

Materials & E u u i m  

Mr. Richard 0. Hommel, 933 Osagc Rod,  Pittsburgh, PA 15243 

Nuclear & Envimnniental Technologv 

Dr. Henry D. Schreibcr, Virginia Military Inslitute, Dept. of 
Chemistry. Lexington, VA 24450 

American Ceramic Society - Legislative & Regulatory 
Affairs 

Electronics 

Dr. Sidney J. Stcin, Electro-Sciencc Lahs, 416 E. Church Road, King 
of Prussia, PA 19406 

Dr. Joseph 
P. Doughcrty, Pennsylvania State Univcrsity, 144 Materials Research Lab, 

Univcrsity Park, PA 16802 

Mr. John Ranney, Monarch Tile, Inc. Box 999. 'Florence, AL 3563 1 

eering Ceramics 

Clcnn Pfendt, A.O. Smith Corp. 8160 Holton Road, Florence, KY 
42042 

riala 

Mr. Dennis F. Bickford, Westinghouse Savantrah Rivcr Co., Lab 
773A, Aiken, SC 29801 



SENT BY :ELECTRO-SCIENCE LABS ; 7-25-94 ; 3:31PM ;ELECTRO-SCIENCE LABS4 919 677 0065;# 3/ 3 

Materials & Equipmea 

Mr. William C. Spmgenbcrg, ILammond Wdd Products, Inc., 220 
Manor 0.d~ One, 1910 Cochran Road. Pittsburgh, PA 15220 

Nuclear & Environmental Technolcgy 

Dr. John B. Pickett, Westinghousc Savannah River Co., Savannah 
River Site, Bldg. 730-M, Aiken, SC 29808 

Rcfraclorv Ceramics 

Mr. Robert T. Oxnard, Maryland Reliactories, Inc., Box 267, 
Irondale, OII 43932 

Structural Clav Pmducts 

. Mr. Murray A. Schwartz, Materials Tech. Consulting Inc.. 30 
Orchard Way N., Potornix, MD 20854 

Others 

Mr. Roll Palmer, Wcst Valley Nuclear Scvices. P. 0. Box 191, Wesl 
Valley, NY 14171 

Eva M. Vogel, Bell Communicalions Research, 33 1 Newnlan Springs 
Road, Rrn. 32283, Rcd Bank, NJ 07701 

K. M. Nair, E.I. du Pant de Nclnours & Co., Inc. Box 80334, 
Wilmington, DE 19880 

Isabel Knowlton Lloyd, Univcrsily of Maryland, Materials & Nuclear 
Engineering, ~n~ineering  ater rials prop&, Collcge Park, MD 
20742-2 1 1 5 

Rclva C. Buchanan, University of Illinois, Dept. of Materials Science 
& Engineering, 105 S. Goodwin Avenue, Urba~~a,  U. 61801 

Mr. Vishay N. Shukla, TexasInstrurncnu, lnc., 34 Foresi Street, M.S. 
10- 13, Attlesboro, MA 02703 
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i REQUESTS TO STATES FOR EMISSION DATA ON CERAMICS MANUFACTURING 

Pentuckv DeDt. of Environmental Protection 
Jerrv Slucher. 15021 573-3382. Ext. 432 -- provided '2 test reports for Florida Tile, Lawrenceburg. 

Citv of Canton (Ohio) Health Department 
Daniel Schiltz, (216) 489-3385 - Provided 5 test reports--3 on ceramics plants, 1 on 

refractory plant, and 1 on structural clay tile plant. 

South Carolina DeDt. of Health and Envir. Control 
Jake Frick, (803) 935-6315 - Requested reports on Kohler plant in Spartansburg; 

responded that SC has no ceramics plant test reports on 
file. 

Georaia Air Protection Branc 
Mike Fogel, (404) 3&3 -7141 1Pft VO;CC 1 N/p)qv+ flfwfa.5f' - Need to request reports on following: a d  ~ h ~ t . w e k  

(TRIS) look' c- - "9 
Rundel Corp., Monroe, GA (TRIS) w e r  

(404) 363-7120 

David Ousley, (205) 271-7861 (Thank him for the frit info.) - Need to request reports on following: 
T Y s a  $Bk164c~~American Olean Tile, Fayette, AL" 

@5)5)912- m++ Monarch Tile Mfg. , Florence (TRIS) 
R ~ i v e r s i d e  Refractories, Pel1 City, AL he h s  f ie*.  

s4;8 )Lc;f 4 a-~oc/u+~==. 1% GC.r- (- hdvd, 7 North Ohio Vallev Air Authority 
'I pat DeLuca, (614) 282-3908 dh : - .  

- Need to request reports on following: 
Summitville Tiles, Summitville, OH 
Sterling China, Wellsville, OH 
Hall China, East Liverpool, OH 

Ohio EPA, Northwest District Office 
? Gerald Rich, (419) 352-8461 - Need to request reports on following: 

Porcelain Products Co., Carey, OH 
Mansfield Plumbing Products, Perrysville, 
American Standard, Inc., Tiffin, OH 
Artesian Industries, Ontario, OH 



0 io P p 
? Fred Klingerhafer, (614) 385-8501 - Need to request reports on following: 

Champion Spark Plugs, Cambridge, OH 

Harry Schweitering, (513) 651-9437 - Need to request reports on following: 7 
Electrodyne Co., Batavia, OH f&- 

> 6 t 3 )  733-41ll 

Joyce Sheehy, (405) 271-1683. ext. 106 dbt;h. 
rJo DATA PVAII-RAG. 

- ~eed-to request reports on following: - 
qZ5-4336 Do. l.JkJ@l 

C+., /LOY*EY <-Athenian Marble Corp., Oklahoma City, OK 5220 
Frankoma Pottery, Saplpa, OK r 117 kp'' * Lauf en International Ceramics, Tulsa, OK 

bbb?e k e y  , 116 TDK Ferrites Corp., Shawnee, OK- A W J ~ % *  

b>* Ek'kv*+erS 

I 
Chattanooaa-Hamilton Countrv Air Poll. Control Bureau 
Robert Colby, (615) 867-4321 m v i *  - Need to request reports on following: 

&Steward Inc., Chattanooga, TN 
3 . ~ ~  3-M Company, Chattanooqa, TN 

6 Coors ~iectronic package' Co. , Chattanooga, 
Clowes Ceramic 2ivision, Chattano 

4 /&&+.ST S711 &I 04" &'C. 
TN 

- < 

Tennessee Division of Air Pollution Control orre PM report 
?.~ohn Walton, (615) 532-0614 1- \ - Need to request reports on following: 

IMAC Corp., Dickson, TN 
American Olean Tile Co.. Jackson. TN 
Tilecera, Inc., ~larksville, TN ' 
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4 ~ E D  Sr4, 

$a UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
W Office of Air Quality Planning and Standards 

9 , Research Triangle Park, North Carolina 2711 1 % 
+'<, - 5 ,  'P 

Mr. Robert Kleinhans 
Executive Director 
Tile Council of America 
Post Office Box 326 
Princeton, New Jersey 08542 

Dear Mr. Kleinhans: 

The Emission Factor and Inventory Group of the U. S. 
Environmental Protection Agency (EPA) is in the process of 
updating the document Compilation of Air Pollutant Emission 
Factors, Volume I: Stationary Point and Area Sources (known more 
commonly as AP-42). As part of this process, we are now seeking 
comments on the draft sections that are to be included in the 
next update of AP-42. 

Enclosed is a copy of the revised draft Section 11.7, 
Ceramic Products Manufacturing, and the. corresponding background 
report for the section. We would appreciate your organization 
reviewing the enclosed draft AP-42 section and background report 
and sending us your comments. In addition, please feel free to 
distribute copies of these documents to other interested persons. 
We would appreciate a response to this request by August 16, 
1995. 

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. As a result, 
revisions to the emission factors presented in AP-42 must be 
supported by equivalent documentation. If you disagree with any 
emission factors presented in the enclosed AP-42 section or have 
additional supporting documentation, we would appreciate your 
providing either a copy of the documentation or information on 
how we can obtain copies of the supporting documentation. We 
would also appreciate specific comments on the process 
description and the process flow diagram presented in the 
enclosed draft AP-42 section. 



We look forward to receiving your comments. If you have 
questions or need additional time to respond, I can be reached by 
telephone - at (919) 541-5407 or by fax at (919) 541-0684. 

Sincerely, 

Ronald E. Myers 
Emission Factor and Inventory Group 

Emissions, Monitoring, and 
Analysis Division 

2 Enclosures 



IDENTICAL LETTER SENT TO THE FOLLOWING ADDRESSEES: 

Mr. Robert Hawkins 
President,- Ceramic Manufacturers' Association 
Hocking Technical College 
14649 State Route 6645 
Logan, Ohio 43138 

Dr. Sidney J. Stein 
President 
Electro-Science Laboratories, Inc. 
416 East Church Road 
King of Prussia, Pennsylvania 19406 

Mr. W. Paul Holbrook 
Executive Director 
American Ceramic Society 
735 Ceramic Place 
Westerville, Ohio 43081-6136 

Mr. Douglas Bauman 
Corporate Environmental Engineer 
Florida Tile Industries, Inc. 
Post Office Box 447 
Lakeland, Florida 33802 

Mr. Daniel Schiltz 
Canton Health Department, APC Division 
420 Market Avenue, North 
Canton, Ohio 44702 

Mr. Tyson DeLoach 
Chief Ceramic Engineer 
American Olean Tile 
Post Office Box 659 
Fayette, Alabama 35555 

Dr. Denis A. Brosnan 
Director 
Center for Engineering. Ceramic Manufacturing 
Clemson University 
Clemson, South Carolina 29634-0907 

Mr. James M. Salvaggio 
Director 
Bureau of Air Quality Control 
Pennsylvania Department of Environmental Resources 
400 Market Street 
Post Office Box 8468 
Harrisburg, Pennsylvania 17105-8468 



Mr. Christopher Salmi 
Chief 
Air Quality Planning Bureau 
New Jersey- State Department of Environmental 
Protection and Energy 

401 East State Street, CN418 
Trenton, New Jersey 08625 

Mr. Robert Hodanbosi 
Chief 
Division of Air Pollution Control 
Ohio Environmental Protection Agency 
1800 WaterMark Drive 
Columbus, Ohio 43266-0149 

Mr. James D. Boyd 
Executive Officer 
California Air Resources Board 
2020 L Street 
Sacramento, California 95814 

Mr. S. William Becker 
Executive Director 
State & Territory Air Pollution Program Administrators 
444 North Capitol Street, NW, Suite 307 
Washington, D.C. 20001-1514 



Canton City Health Department 

Division of Air Pollution Control 
420 Market Avenue N .  Canton, Ohio 44702-1544 

(216) 489-3385 Fax: (216) 489-3335 

Roberr E. Partisan, M.P.A. 
Healrh Cammissioner 

Bruce E. Blankenship 
Administrator 

August 21,1995 

Mr. Ronald E. Myers 
Emission Factor and Inventow Grouo 
USEPA 
Ofice of Air Qualitv Planning and Standards 
Research ~ r i a & l e  park, N.c.-27711 

RE: AP-42 Section 11.7 
Dear Mr. Myers: 

This letter is a response to your request for comments on the Draft AP-42 Section 11.7 

Comment # 1 
Reference Table # 11.7-3 & Table #11.7-2 

Gas-Fired Kiln Tunnel 4.1 LB SO2/ Ton 
Gas-Fired Roller Kiln 0.078 LB SO,/ Ton 

These two emission factors are very misleading. An unsuspecting individual could easily interpret these factors as 
representative of similar kilns, when in fact these factors are based on only a few stack tests. Much more 
important than the type of kiln is the sulfur content of the raw materials and the type of product being produced. 

A better alternative would be an emission factor similar to the one used for an oil fired boiler. I would use 31.2 (S) 
as a factor with the S representing the % of sulfur in the raw materials. The calculations to explain this factor are 
these: 

Ifall of the sulfur was converted to S02, then 1 pound of S and 1 pound 0 2  in the raw materials would result in the 
I emission of 2 pounds of SO2 based on this chemical formula: S "3 + 0,')" = SO, 

Based on numerous stack tests done at Metropolitan Industries, this agency believes that only around 78% of the 
sulftu in the raw materials is converted to SO2 in the kilns at Metropolitan. Therefore 1 pound of sulfur in the raw 
materials wouldcause 1:56 pounds of SO2 to be emitted. llb X .78 X 2 = 1.56 lb 

If a raw material has 1% sulfur content, then 1 ton of this material would have 20 lbs. of sulfur in it. 

20 Lbs Sulfurlton of raw material X 1.56 Lb SOU Lb Sulfur = 3 1.2 Lb SO2Iton Raw Material 

Emission factor should be 3 1.2(S) where S is the sulfur content in per cent of the raw materials. 

The metric equivalent of Table 11.7-3 is Table 11.7-2 and it obviously also should be revised. 

This Agency is a n  equal provider of services and 
a n  equal employment opportunity employer ' Q 

Printed on 
Ohio EPA Air Pollution Control Representative Serving All of Smrk County Recycled 

Papr  



Mr. Ronald E. Myers 
Page 2 
August 21, 1995 

Comment # 2 
Reference 11.7-3 Emissions and Controls. 

"Emissions of SOX are primarily a function of the sulfur content of the fuel used to fire the calciners; the sulfur 
content of the raw materials used to manufacture ceramics generally is negligible." This sentence does not 
correlate well with Table 11.7-3 which shows considerable SO, Emissions from a Gas Fired Tunnel Kiln. The 
sulfur content of raw materials appears to be dependent on what quality of ceramics are being produced. If a 
company can get away with using cheaper high sulfur clay and still produce a satisfactory product they will. 
U.S. Ceramic Tile, here in Stark County, has to go out of state to get the low sulfur clay they use, because of 
the type of ceramics they make while Metropolitan Industries can use local clay to make wall tile. Stark 
Ceramics makes a structural clay ceramic brick so they also can use high sulfur local clay. I have enclosed 
brochures of the products these three companies make. I think that a better explanation can be developed to 
show that the sulfur content of ceramic clay products and raw materials can vary considerably based on the 
product being produced. 

Comment # 3 
Reference Section 1 1.3 Bricks and Related Clay Products 

This Agency recently received the reformatted 1/95 version of this section, it was written in 10186 and has not 
been revised since. This section is closely related to Section 11.7 in that the products produced are similar. In 
Tables 11.3-1 and 11.3-2 the SO, Emissions Factors for Gas Fired Tunnel Kilns is negligible. My experience 
with Brick Mfg. is that they can tolerate a large amount of sulfur in their raw materials. The brick kilns I have 
seen emit a large amount of SO,. Will this factor be revised? 

Additional Comments 
Metropolitan Industries submitted some comments on this draft report which I have enclosed. 

In summary, I hope that you will take the time to consider my recommendations. I am sure that you will also 
receive a lot of comments from the clay products industry. Here in Stark County we have three manufactures 
of clay products whom each have SOX Emissions above 200 Tons year and with considerable fluoride emissions. 
This agency had no idea that these companies were emitting that amount of pollutants until extensive stack 
testing was done. Using the old version of AP-42 an agency would have no inkling that these kilns would be 
emitting this much pollution. In fact when the State of Ohio SIP for SO2 was done the emissions from kilns 
were not considered. Title V and FESOP applications often use AP-42 Emission factors to determine potential 
to emit. Unless we can develop better factors there will be much inaccurate data being submitted with 
potentially serious consequences. 

If you have any questions, please contact this Agency. 

Sincerely, 

S d P *  
Daniel J. Schiltz - ~ 

Permit Processing Technician 

Enclosure 
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EMISSION FACXOR DOCUMENTATION FOR AP-42 SECTION 11.7 
c5RAMLC P R O D U C I S ~ C T U R I N C  DRAFT REPORT. 

The following data shows reasons for disagreement with the draft repoa. 

I). Groupings by tunnel kiln as compared to roller hearth kiln are incorrect. A d  
emissions are a functicm of materials used, not type of kiln. The report shows data 
fiom thn:c specific tunnel kiln tests, where h e  r rmthls  used have higher sulfur 
and fluoride content than materials normally used in roller hearth kilns. 

2). Fluoride content in raw materials d e s  fiom 0.01-0.2%. This i s  a bigger factor 
in the etnission quantity than the type of kiln. 

3). The second best choice for groupings would be by product as dehed  by 
Amcrica~~ Society for Tasting and Materials (ASTM) for example Quarry, Pam, 
Wall. Mosnic tile or by any 0 t h  ceramic product category, this grouping takes 
into account similar materials used for manuficturc. 

4). The specific tunnel kilns used in the repod are producing products that require 
veiy low absorption, and thcrcfore cannot use lime as an additive. The lime ties up 
the fluorinc as CaF2 and emissions will be lower. The roller hearth kilns producing 
wall tilc ciur use lime as an additive because the resulting absorption of thc product 
is much higher in the 12-15% mge. The specfic tunnel kiln products in the repor! 
require 2"l.i absorptio~~ and lime cannot be used as it mikes the body more porous. 

5). While.scmbbing may be effective in using limtstane to reduce IIF emission by 
forming C&, it should be noted that sulfur wmpounds also result in the residue. . 
These volumes of  sulfur compounds mast be disposed of at costs beyond 
reasonable operating costs. 

6). There are two methods quoted for measuring total fluorides method 13A and 
138. of these two the fonna i s  used for 0 to 1.4 & F l ~ d  and the laucr0.02 to 
2000 Ig Flmg stating that small mcasanments require cxwa care. The points being 
first one of oo~isistencv and secondlv the roller hearth kiln with auoted low 
etnissiot~s used mrthoi 13B where& the tunnel kilns used 13A. 

Report compiled 8/9/95 by: Roy Gorton and Phil McGninness. 



11.3 Bricks And Related Clay Products 

1 1.3.1 Process Description 

. The manufacture of brick and related products such as clay pipe, pottery, and some types of 
refractory brick involves the mining, grinding, screening, and blending of the raw materials, and the 
forming, cuning or shaping, drying or curing, and firing of the final product. 

Surface clays and shales are mined in open pits. Most fine clays are found underground. 
After mining, the material is crushed to remove stones and is stirred before it passes onto screens for 
segregation by particle size. 

To start the forming process, clay is mixed with water, usually in a pug mill. The 3 principal 
processes for forming bricks are stiff mud, sort mud, and dry press. In the stiff mud process, 
sufficient water is added to give the clay plasticity, and bricks are formed by forcing the clay through 
a die. Wire is used in separating bricks. All structural tile and most brick are formed by this 
process. T h e  soft mud process is usually used with clay too wet for the stiff mud process. The clay 
is mixed with water to a moisture Content of 20 to 30 percent, and the bricks are formed in molds. 
In the dry press process, clay is mixed with a small amount of water and formed in steel molds by 
applying pressure of 3.43 to 10.28 megapascals (500 to 1500 pounds per square inch). A typical 
brick manufacturing process is shown in Figure 11.3-1. 

Figure 11.3-1. Basic flow diagram of brick manufacturing process. 
(P = a major source of particulate emissions.) 

Wet clay units that have been formed are almost completely dried before firing, usually with 
waste heat from kilns. Many types of kilns are used for firing brick, but the most common are the 
downdraft periodic kiln and the tunnel kiln. The periodic kiln is a permanent brick structure with a 
number of fireholes where fuel enters the furnace. Hot gases from the fuel are drawn up over the 
bricks, down through them by underground flues, and out of the oven to the chimney. Although 
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lower heat recovery makes this type less efficient than the tunnel kiln, the uniform temperature 
rt  h most tunnel kilns, cars carrying about 1200 bricks 

tiavel on rails through the kiln at the rate of one 1.83-meter (6-foot) car per hour. The fire zone is 
located near the middle of the kiln and is stationary. 

In all kilns, firing takes place in 6 steps: evaporation of free water, dehydration, oxidation, 
vitrification, flashing, and cooling. Normally, gas or residual oil is used for heating, but coal may be 
used. Total heating time varies with the type of product; for example, 22.9-centimeter (9-inch) 
refractory bricks usually require 50 to 100 hours of firing. Maximum temperatures of about 1090°C 
(2000°F) are used in firing common brick. 

11.3.2 Emissions And ~ o n t r o l s ' ~ ~  

Particulate matter is the primary emission in the manufacture of bricks. The main source of 
dust is the materials handling procedure, which includes drying, grinding, screening, and storing the 
raw material. Combustion products are emitted from the fuel consumed in the dryer and the kiln. 
Fluorides, largely in gaseous form, are also emitted from brick manufacturing operations. Sulfur 
dioxide may be emitted from the bricks when temperatures reach or exceed 1370°C (2500°F), but no 
data on such emissions are ava i~ab le .~  

A variety of control systems may be used to reduce both particulate and gaseous emissions. 
Almost any type of particulate control system will reduce emissions from the material handling 
process, but good plant design and hooding are also required to keep emissions to an acceptable level. 

The emissions of fluorides can be reduced by operating the kiln at temperatures below 
1090°C (2000°F) and by choosing clays with low fluoride content. Satisfactory control can be 
achieved by scrubbing kiln gases with water, since wet cyclonic scrubbers can remove fluorides with 
an efficiency of 95 percent or higher. 

Tables 11.3-1 and 11.3-2 present emission factors for brick manufacturing without controls. 
Table 11.3-3 presents data on particle size distribution and emission Fdctors for iincontio!!ed 
sawdust-fired brick kilns. Table 11.34 presents data on particle s u e  distribution and emission factors 
for uncontrolled coal-fired tunnel brick kilns. Table 11.3-5 presents data on particle s u e  distribution 
and emission factors for uncontrolled screening and grinding of raw materials for brick and related 
clay products. Figure 11.3-2, Figure 11.3-3, and Figure 11.3-4 present a particle s u e  distribution for 
Tables 11.3-3, 11.34,  and 11.3-5 expressed as the cumulative weight percent of particles less than a 
specified aerodynamic diameter (cut point), in micrometers bm) .  

EMISSION FACTORS 



Table 11.3-1 (Metric Units). EMISSION FACTORS FOR BRICK MANUFACTURING WITHOUT CONTROLSa 

EMISSION FACTOR RATING: C 

. 

Process 

Raw material handlingo 

Drying 

Grinding 

Storage 

Brick dryep 

CoaVgas fired 

Curing and firingc 

Tunnel kiln 

Gas fired 

Oil tired 

Coal fired 

CoaVgas fired 

Sawdust fired 

Periodic kiln 

Gas fired 

Oil fired 

Coal fired 

data. A = % ash in coal. S = % sulfur in fuel. Neg = negligible. 
References 3,6-10. 
Based on data from Section 11.7, "Ceramic Clay Manufacturing" in this publication. Because of process variation, some steps may be 
omitted. Storage losses apply only to that quantity of material stored. 
Reference 12. 
References 1,5,12-16. 

a Expressed as units per unit weight of brick produced, kilograms per megagram (kglMg). One brick weighs about 2.95 kg. ND = no 

Psrficulates 

35 

3 0 .  

17 

O.006A 

0.012 

0.29 

0.34A 

0 . 1 6 ~  

0.12 

0.033 

0.44 

9.42 

Sulfur 
Oxides 

ND 
. 

ND 

ND . 

0.55s 

?, 
Ncg 

1.98s 

3.65s 

0.31s 

ND 

Neg 

2.93s 

6.06s 

Carbon 
Monoxide 

ND 
. 

ND 

ND 

ND 

0.03 

0.06 

0.71 

ND 

ND 

0.075 

0.095 

1.19 

Volatile Organic Compounds 

-Nonmcthanc ' Mctbnc 

N D '  ND. 

ND . ND 

ND ND 

. . 

ND ND 

0.0015 0.003 

0.0035 0.013 

0.005 0.003 

ND ND 

ND ND 

0.005 0.01 

0.005 0.02 

0.01 0.005 

Nitrogen 
Oxides 

ND 

ND 

ND- 

0.33 

0.09 

0.525 

0.73 

0.81 

ND 

0.25 

0.81 

1.18 

: 

~luor ides~  

ND 

ND 

ND . 

ND 

0.5 

0.5 

0.5 

ND 

ND 

0.5 

0.5 

0.5 



Table 11.3-2 (English Units). EMISSION FACTORS FOR BRICK MANUFACTURING WITHOUT CONTROLSa 

I EMISSION FACTOR RATING: C 

Process 

Raw material handlingc 

Drying 

Grinding 

Storage 

Brick drye8 

CoaVgas fired 

Curing and firingc 

Tunnel kiln 

Gas fired 

Oil fired 

Coal fired' 

CoaUgas fired 

Sawdust fired 

Pcriodic kiln 

Gas fired 

Oil fired 

Coal fired 

a Expressed as units per unit weight 
A = % ash in coal. S = % sulfur in fuel. Neg = negligible. 
References 3,6-10. 
Based on data from Section 11.7, "Ceramic Clay Manufacturing" in this publication. 'Because of process variation, some steps may be 
omitted. Storage losses apply only to that quantity of material stored. 
Reference 12. 
References 1,s. 12-16. 

Particulates 

70 

76 

34 

O.012A 

0.023 

0.59 

0.67A 

0.31A 

0.24 

0.065 

0.88 

18.84 

of brick produced, 

Sulfur 
Oxides 

ND 

ND 

ND 

l.IOS 

? 
Neg 

3.95s 

7.31s 

0.62s 

ND 

Neg 

5.86s 

12.13s 

pounds per ton 

Carbon 
Monoxide 

ND 

ND 

ND 

ND 

0.06 

0.12 

1.43 

ND 

ND 

0.15 

0.19 

2.39 

(Iblton). One 

~ luor ides~  

ND' 

ND 

ND 

ND 

1 .O 

1 .O 

1 .O 

ND 

ND 

1 .O 

1.0 

1 .O 

no data. 

Volatile Organic Compounds 

Nonmelhane Methane 

ND ND 

ND ND 

ND ND 

ND ND 

0.003 0.006 

0.007 0.025 

0.01 0.006 

ND ND 

ND ND 

0.01 0.02 

0.01 0.04 

0.02 0.015 

brick weighs about 6.5-pounds. 

Nitrogen 
Oxides 

ND 

ND 

ND 

0.66 

0.18 

1.05 

1.45 

1.61 

ND 

0.50 

1.62 

2.35 

ND, = 



Table 11.3-3 (Metric Units). PARTICLE SIZE DISTRIBUTION AND EMISSION FACTORS FOR 
UNCONTROLLED SAWDUST-FIRED BRICK KILNSa 

EMISSION FACTOR RATING: E 

a Reference 13. 
Expressed as cumulative weight of particulate 5 corresponding particle sizelunit weight of brick 
produced. 
Total mass emission factor from Table 1 1.3-1. 

Figure 

Emission ~ a c t o >  
(kg/%) 

0.044 
0.076 
0.099 

Aerodynamic Wrticle Dicter (Icm) 

2.5 
6.0 
10.0 

..a 
: , . I . .  a,,. . I - .. ..n..-,.) 
Part i c i e  diameter, p 

Total paniculak emission factor 0.1ZC 

Cumuklivc Weight 96 S Stated Sizc 

36.5 
63.0 
82.5 

Cumulative weight percent of particles less than stated particle 
uncontrolled sawdust-fired brick kilns. 

Mineral Products Industry' 
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Table 11.3-4 (Metric Units). PARTICLE SIZE DISTRIBUTION AND EMISSION FACTORS FOR 
-LLED COAL-FIRED TUNNEL BRICK KILNSa 

EMISSION FACTOR RATING: E 

Total particulate emission factor 0.34Ac I 
a References 12,17. 

Expressed as cumulative weight of particulate 5 corresponding particle sizelunit weight of brick 
produced. A = % ash in wal. (Use 10% if ash content is not known.) 
Total mass emission factor from Table 11.3-1. 

Aerodynamic M c l e  Diametcr h m )  

Particle diameter, pm 

Figure 11.3-3. Cumulative weight percent of pa-ticles less than stated particle diameters for 
uncontrolled wal-fired !urnel brick kilns. 

I I 1 Cumulative Weight % S Stated Size 

11.36 EMISSION FACTORS (~cfarmattcd 1195) 10186 
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Table 11.3-5 (Metric Units). PARTICLE SIZE DISTRIBUTION AND EMISSION FACTORS FOR 
UNCONTROLLED SCREENING AND GRINDING OF RAW MATERIALS FOR BRICK 

AND RELATED CLAY PRODUCTSa 

EMISSION FACTOR RATING: E 

Total partisulak miis ion factor 3Sc 

a References 11,18. 
Expressed as cumulative weight of particulate S corresponding particle sizelunit weight of raw 

Emission F = ~ P  
(LgMg)  Aerodynamic Particle Diamdcr bm) 

material processed. 
Total mass emission factor from Table 11.3-1 

Cumulative Weight % 5 Stated Sizc 

Particle diameter,pm 

4.4 - -  - - - -  
.'0 - 
a m .  = 0 

0 
> .- .. 
m * -  - 
a 
6 : -  
a g -  .,. 

..a 

...I 

Figure 11.3-4. Cumulative weight percent of particles less than stated particle diameters for 
uncontrolled screening and grinding of raw materials for brick and related clay products. 
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Sanford, NC, Compliance Testing, Entropy Environmentalists, Inc., Research Triangle Park, 
NC, February 1978. 
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15. R. N.  Doster and D. J .  Grove, Stationary Source Sampling Report: Lee Brick And lile Co., 
Smford, NC, CompIiance Testing, Entropy Environmentalists, Inc., Research Triangle Park, 
NC, June 1978. 

16. F. J .  Phoenix and D. J. Grove, Stationary Source Sampling Repon - Qlntham Brick And lile 
Co.. Sanford, NC, Paniculate Emissions Compliance Testing, Entropy Environmentalists, 
Inc., Research Triangle Park, NC, July 1979. 

17. Fine Particle Emissions Information System, Series Report No. 354, Oftice Of Air Quality 
Planning And Standards, U. S. Environmental Protection Agency, ~ e s e i c h  Triangle Park, 
NC, June 1983. 
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Information for Form 3150 

#7 FAST FIRE ROLLER HEARTH KILN 

Item I. 

Describe the product or service to be produced by the applicant along with a description of the 
proposed source/facility. 

The U. S. Ceramic Tile Company (USCT) is a leading manufacturer of decorative ceramic wall 
tile. Complete tile manufacturing is performed at this facility including blending of base clay 
materials, pressing of blended materials to the proper shapes and sizes, glazing the tile shapes, 
firing the tiles in gas fired kilns, packaging, and shipping the finished product to distributors. 

USCT intends to build another Fast Fire production line to be known as #7 Fast Fire. This 
production line will be a duplicate of #6 Fast Fire Production Line and will be located 30 feet 
South of #6. This PTI application is for the proposed new #7 Fast Fire Gas Fired Roller 
Hearth Kiln used to fire unglazed ceramic wall tiles. The kiln will be a duplicate of other kilns 
(#2, #3, #4, #5, and #6 Fast Fire Roller Hearth Kilns) used at this facility. 

A roller hearth kiln uses one inch diameter ceramic rollers to convey tile through the preheater, 
kiln-proper, and cooling sections. The kiln-proper is 58 feet long and firing time in the kiln is 
11'h minutes. The absence of refractory setters, which act as insulating. chambers, make 
possible the rapid firing cycle and much more uniform firing never attainable in conventional 
processes using refractories. The much more uniform firing treatment reduces variations in all 
attributes affected by firing, particularly size and shade variations in the tile. The rapid firing 
not only improves service, but also improves the tile quality because of much quicker feedback 
of information. 

Equally important to the high product quality of the kiln is the kilns fuel efficiency. Traditional 
tunnel kilns use up to 50% more natural gas to fire tile at a slower rate. A roller hearth kiln 
uses less fuel to fire higher quality tile with less scrap. 

This kiln uses 63 gas burners controlled by a modem, state of the art, solid state temperature 
control system which automatically and continuously records and controls fuel consumption and 
temperature inside the kiln. Peak firing temperature. is 2300" Fahrenheit. Attached to the 
entrance end of the kiln is the preheater. Heat is drawn through the kiln and into the preheater 
by a fan. Thefan exhausts the heat and emissions from the kiln. 
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Introduction & lndex 
unit& States Ceramic Tile Company is proud to Manufacturing and Re-distribution Centers 

our 1986 product catalog detailing the finest Our company has one of the largest networks of 
glazed,and unglazed ceramic tile products available ceramic tile manufacturing plants to serve you in North 
,,,day, ,n a variety of shapes, sizes, textures, and colors America, with plants in Morrisville, PA; Houston, MS and 

for in commercial and residential installations, two plants in East Sparta. Ohio. We have also started our 
indoon and out. Re-Distribution Centen at each geographical manufactur- 

ing location, and at our newly established warehouse 
From one of the first glazed 2" x 2" ceramic mosaics facility in Anaheim, California, in order to serve you with 

available from an American manufacturer to a 9" x 9" our entire range of fine ceramic products faster, and more 
glazed monocottura floor tile; from the finest unglazed economically than ever before. 
1" x 1" ceramic mosaics to 8" x 8" unglazed pavers. 
United States Ceramic Tile Company can provide you 
with quality tile for your every need. 

Symbol lndex 
Wall Tile 

[g Wall and Floor Tile for residential bathrooms 

p i j  Glazed Vitreous Floor (or Wall) Tile for moderate 
use areas such as normal residential and light 
commercial applications (hotel guest rooms. 
olfices, etc.) 

Unglazed Vitreouslor Impervious Floor (or Wall) Tile 
for heavy duty traffic applications such as airports. 
subways, shopping malls and other applicable areas. 

Anti-Skid Floor Tile for wet areas subject to heavy 
duty traffic such as commercial kitchens, food and 
beverage processing areas, and swimming pool decks. Re-Distribution Center 

United States 
Gramic Tile Companv 

- " 
1 W  Sandyville SE . E Spafta, OH 44626 . 2 1 ~ 5 5 3 1  Telex 983437 3 
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CANTON CITY HEALTH DEPARTMENT 
DIVTSION OF AIR POLLUTION CONTROL 

420 MARKET AVENUE NORTH 
CANTON, OHIO 44702 
< 

FAX: (216) 489-3335 

DATE: 8-21 - 7 5  
FOR mE A m m o N  OF: RON MYERS 
FIRM: USEPA E M  IS S r ON F ~ C ~ O R S  

FAX NUMBER: 9- I -91s-  S 4 / - 0 & 8 +  

RE: @-LB PROOM c+f 

This transmission conslsu of pages indudiw this page. 

Please notify us if you 40 not receive all the pages at (216) 489-33@. 
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Canton City Health Department 
Division of Air Pollution Control 

420 Market Avenue N. Canton. Ohio 44702- 1544 
(216) 489-3385 Fax: (216 489-3335 

August 21.1999 

Mr. Ronald B. Myers 
h i s s i ~  Factor and Iwenkuy Group 
USEPA 
Oftice of Air Quality Planning acd Standmds 
Research Trkr@e Piuk. N.C. 2771 1 

RE: AP42 Section 11.7 
Dcsr Mr. Mycts: 

This letter is a response to your reguest for mmmuus on the DrakAP-42 Swtion 11.7 

G a s - F ' i  Kiln Tunacl4.1 LB SC$/ Ton 
Gas-Pircd Roller Kiln 0.078 LB SO,/ Ton 

lhrsc hw e m k i i  faEtors ke mi&dnB. An unsuspcdq individual cauld casqinterpler thcsc facm as 
repmontativc of gJ similar labltls whm in fsct the% factors are based on only a hk kt& MIS. Much morc 
important than the typo ofkiln is the sulfur mlllent of thc raw metcrlals and b e  fyp typcprodud being produocd 

Ab~~~~wPuldbEmUIemi88i0ofaOtOesimil~rto~onauscdforaad~boiler. I Iduss31 ,2 (S )  
m a f s c t o r w i t b ~ S r c p r c s ~ t h c K a f s u l l ~ ~ i n t h s r a w ~ .  'Ibccddatiwtocxplninthisfactmcue 
those: 

Hallaffhe~wssecwcaedtoSOZ(hbn I poundofS and l p o u n d 0 2 i n t h e ~ ~ a l s w b u l d m u l t i n i h c  
Mission of 2 pormds of SOa bascd am. this chemicd rormulu: S + 020" = S 4  ") 

Based on num- stack tests do& st Metropolitan Industria, (his a- bdicvee tbatanly wowd 78% ofthe 
SUIKU in the taw malaids i s  camdcd to SO2 in the kilns at MeroDolitBa ntoreforc I ofsulfur in the raw 
mi~terials would cause 1.56 pounds of SO2 to bc aniucd. 11b X .78 X 2 = 1.56 ib 

If a raw mduial has 1% sulfurcmmt, then 1 ton ofthis mntcrial d haw 20 bs. ofsulfi in it. 

20 Lbs S W t o n  of raw matpial X 1.56 Lb SOY Lb Sulfur=31.2 Lb SO21ton Raw M d a l  

Bmistion f e  shauld be 31.2(S) what S b the s u b  conlrat in per cent of thcrawmaW~la. 

The mchic a p i v a h  of Table 11.7-3 is Talc 11.7-2 and it obvicdy also should be mised. 

n i s  &my is a12 'gun1 prov>kr dsrrviu.5 snd 
an rqunl emplq.meni opp>rmity cmphycr 

Ohio EPA Air I'olbtmn f intrnl Represenmtivc Sewing AU of Sr~rk Gunry 
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Mr. Ronald E. Myers 
Page 2 
August 21, 1995 

comment # 2, 
Reference 1 1.7-3 Emissions and Controls. 

"Emissions of SOX are primarily a function ofthe sulfur content of the fuel used to fin the calciners; thc sulfur 
content of the raw materials used to mmufacture ceramics gentrally is negligible." Tills senhnce docs nor 
wmhte wcll with.Table 1 1.7-3 which shows considerable SO, Emissions fmm a Gas T i  Tunnel Kiln. The 
sulfur conlent of raw materials a p m  to be dependent on what quality of cernmb are bohg pmduced. If a 
company can get away with using cheaper high sulfur clay md still produca a 6atidnctory product t h ~ y  will. 
U.S. Ccranlic Tile, here in Stark CoUy,  has to go out of state to get the low sulflu clay they use. because of 
the type of ceramics thcy makt while Metropolitan lndusaies can use local clay m make wall tile. Stark 
Ceramics makes a structural clay ceramlc brick 60 they elso can usc high sulfur focal cfay, 1 have encloscd 
brochtues of Lhe products these thlce wn~panies make. I think that abclh expianation can be developed to 
show the1 the sulfiur content of ceramic clay pmducls and raw marcrials can vary considerably based on the 
product k i n g  produced. 

comment # 3 
Reference Swlion 1 1.3 Bricks and Rclatd Clay Products 

n i s  Agcncy recently w i v e d  thc reformatted 1/95 version of his  sectlan, it was writtcn in 10186 ol~d has not 
becn revised since. nis &on is closely rclaled to Scction 1 1.7 in that Me pmduets producedare similar. In 
Tablm 11.3-1 and 11.3-2 the S4 Emissions Factors for Gau Fired Tlrnnel Kilns is ncnliaiblc. MY a~)eriencc 
with Brick Mfg. is h t  thcy canttotcrate a large amnunl of sulfur in their raw matai&. ?he brickkiGr I heve 
swn emit a large amount of S&. Will this factor be rcvised? 

d ' Commen . 
I n d u s z  submitted some comments nn iri draff report which 1 hav;'&hcd. 

In summary, I hope that you will take the time to consider my recummendations. I am sure that you will also 
reccive a lot of comlnenol from the clay pruduc~~ industry. Here in Stark County we have threc manufac~ures 
of clay products whom cacb have SOx Gmiiions above 200 Tons year and with wnskhb l e  fluoride missions. 
Thii apncy had no idea that theso companica were emitting tbt  amount of pollutantr until extensive stack 
testing was done. Using the old version of AP-42 ENI agency would have na inkling thal thew kilns would be 
emitting this much pollution. lo fact whcn the Statc of Ol~io SIP for SO2 was done the omissions h m  kilns 
were not considered. Title V and FESOP a p p l i n s  onen uke AP-42 hiss ion facbrs to debmino potential 
to emit. Unless we can develop better factors there will be much inaccmtu data king submittal with 
potentially scrtous consequeocca. 

lfyou have any questions, please wntact this Apency. 

Sincerely, 

s-9.8.-  
Daniel I. Schiltz 
Permit Pmcessing Technician 
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The following data show a w a  for disngrceumtt with thc draft report. 

1).GmupingabytPnaellrilnasoomparedtomlterbeanh~rrcinoonfft.Actual 
emiseions am r function ofmtm-i.de used, not type of& Tkcrcpa~t data 
h U u w s p e c i R e t u a n e t l d l o t a r p , w h e r e L h a r n a t a i a f s ~ h e v a ~ ~  
and fluoride wctu lfisn mnterials nomally Paod in njUa he& idtra. 

7. 

2). Fluoride wte~U in raw raaterials varies &am 0.0142%. T M s  in a Mgear raatdr 
in the ~ s i o n  quantity &an the type uflrila 

3). Tae second bast cbdi ftu groupings would be by pmduct as daanedby 
Americcui Society fir Testing and Materials WTM) fol cxmnplc Quarry, Paver, 
Wall, Mosaic tile m by my odbw d o  product ca#c#cky, us gro1@6# takte 
inlo account similar maberiatP uEed m( manafscnnc. 

4). n K P p G o i f l o ~ k P M u s e d i n Q e m p ~ a ~ p r o ~ p m ~ ~ ~ b  
vccy low akqticm. an6 therefore carnot iw lime ar an additiw. Tbe b e  rles up 
the fluorinc lo CaFn md cmierioas w 9  be Iowa. The m l l e r h d ~  W n o p n r d ~ ~  
wall blt can use lime PB an sdditiw becalm the r d h g  horpdao ofdra pmduot 
IsmnahUghin the l l r 1 5 % 7 ~ 6 ~  T h e q e o B o a n m t l t r i l n p l o d w f a t h e ~  
quire 2% absorption and h s  aranot be wod ss it mnkee Lhc body more porous. 

9). While m b b i i  may be cffrotiva tn uJin8 IiMCtrme to redm HP &sion by 
forming CaPa. h shovld be mted that & wrapads dtd d t  in b b4. .. 
mest wtwncs of nrlfur w u n d s  mst be disposed dst ws& bsyoad . 
.pmuaWe operating cust~. I,., / f ~  . 

6). Them pm two m&o& quoted fhr meawrlng & t l u d & ~  lnclbad 19A gld 
1 3 B . o r t f i r r c r h ~ o f h e ~ i s 4 b r a  0rntAIgFlmleadthlattctO.Mto 
2000 Ig Flmg an643 ifiatmall tncmmmenrs req&+m oarc, nlapoiats being 
firsram d o o l u l ~ w c y ~ ~ n d ~ t l t e m ~ ~ ~ ~ w h p o o t e d h  
emljsione mrd method 13B WI.IUW tlu tunnel kllns used L3A. 

Report compllcd 8/9/95 by: Roy aorton and PhU Mo&immse. 



REQUESTS TO STATES FOR EMISSION DATA ON CERAMICS MANUFACTURING 

Kentuckv Devt. of Environmental protection 
Jerry Slucher, (502) 573-3382, Ext. 432 - Provided 2 test reports for Florida Tile, Lawrenceburg. 

Citv of Canton /Ohio) Health Devartment 
Daniel Schiltz, (216) 489-3385 - Provided 5 test reports--3 on ceramics plants, 1 on . 

refractory plant, and 1 on structural clay tile plant. 

South Carolina Devt. of Health and Envir. Control 
Jake Frick. (8031 935-6315 - -  - - - -  -, . - Requested reports on Kohler plant in Spartansburg; 

responded that SC has no ceramics plant test reports on 
file. 

Georsia Air Protection Branch 
Mike Fogel, (404) 656-7751 - Need to request reports on following: 

Florida Tile Industries, Shannon, GA (TRIS) 
Georgia Tile Distributors, Douglasville, GA (TRIS) 
Lapp Insulator Co., Sandersville, GA (TRIS) 
Universal Rundel Corp., Monroe, GA (TRIS) 
Universal Ceramics, Adairsville, GA 
Dupree Marble Co., Marietta, GA 
Briggs Co., Atlanta, GA 
Toto Industries, Atlanta, GA 

Alabama De~t. of Environ. Management 
David Ousley, (205) 271-7861 (Thank him for the frit info.) - Need to request reports on following: 

American Olean Tile, Fayette, AL 
Monarch Tile Mfg., Florence (TRIS) 
Riverside Refractories, Pel1 City, AL 

North Ohio Vallev Air Authority 
Pat DeLuca, (614) 282-3908 - Need to request reports on following: 

Summitville Tiles, Summitville, OH 
Sterling China, Wellsville, OH 
Hall China, East Liverpool, OH 

Ohio EPA. Northwest District Office 
Gerald Rich, (419) 352-8461 - Need to request reports on following: 

Porcelain Products Co., Carey, OH 
Mansfield Plumbing Products, Perrysville, OH 
American Standard, Inc., Tiffin, OH 
Artesian Industries, Ontario, OH 



Ohio EPA, Southeast District Office 
Fred Klingerhafer, (614) 385-8501 - Need to request reports on following: 

Champion Spark Plugs, Cambridge, OH 

Hamilton Countv (Ohio) Deut. of Envir. Services 
Harry Schweitering, (513) 651-9437 - Need to request reports on following: 

Electrodyne Co., Batavia, OH 

Oklahoma De~t. of Envir. Oualitv 
Jovce Sheehv. (405) 271-1683. ext. 115 

a .  . - Need to reqkest reports on following: 
Athenian Marble Corp., Oklahoma City, OK 
Frankoma Pottery, Sakulpa, OK 
Laufen International Ceramics, Tulsa, OK 
TDK Ferrites Corp., Shawnee, OK 

Chattanooqa-Hamilton Country Air Poll. Control Bureay 
Robert Colby, (615) 867-4321 - ~eed- to .request reports on following: 

Steward Inc., Chattanooga, TN 
3-M Company, Chattanooga, TN 
Coors Electronic Package Co., Chattanooga, TN 
Clowes Ceramic Division, Chattanooga, TN 

Tennessee Division of Air Pollution Control 
John Walton. 16151 532-0614 - ~eed'to rebest reports on following: 

IMAC Corp., Dickson, TN 
American Olean Tile Co., Jackson, TN 
Tilecera, Inc., Clarksville, TN 



FAX TRANSMISSION 

TO: Ron Myers, EIB 

FROM: Rick Marinshaw, MRI 

DATE: October 24, 1994 

RECEIVING FAX NUMBER: 541-0684 

SENDING FAX NUMBER: 91 9-677-0065 

THlS FAX CONSISTS OF 7 PAGES (INCLUDING THlS PAGE) 

Here is a draft of the letter to  the ceramics industry trade associations 
requesting help with the revised AP-42 section. Let me know of any changes so 
that we can prepare the rainbow package. 



Dear 

The Emission Inventory Branch of the U. S. Environmental 

Protection Agency (EPA) is in the process of updating the 

document Compilation of Air Pollutant Emission Factors, Volume I: 

Stationary Point and Area Sources (known more commonly as AP-42). 

As part of this process, we are now seeking additional emission 

data and updated process descriptions for sections that are being 

revised. 

Enclosed is a copy of the existing Section 8.7, Ceramic Clay 

Manufacturing. As you can see from the enclosed copy, the 

current AP-42 section is very brief and does not address ceramic 

products. Furthermore, the emission factors presented in the 

section are based on references that date back to the 1960,s and 

probably are not representative of current practices. For these 

reasons, we are planning a complete rewrite of this section for 

the next supplement to AP-42. The revised section will focus on 

the manufacture of ceramic products; clay processing is now 

addressed in a separate AP-42 section. 

Also enclosed is a list of the emission test reports 

currently on file. As you can see, we have a total of six test 

reports upon which to base the emission factors for the industry. 

In order for the emission factors to be representative of the 

ceramics manufacturing industry, we would like to obtain copies 

of as many additional test reports as possible. If you are aware 

of additional emission data that we could use to develop emission 

factors for ceramics manufacturing, we would appreciate your 

assistance in obtaining copies 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. 



In order to develop a better understanding of the processes 

and emission sources that characterize the industry, we also are 

interested in visiting a few ceramics manufacturing facilities. 

Your assistance in identifying representative facilities in this 

geographic region (North Carolina, South Carolina, Virginia) that 

would be willing to give us a tour of their manufacturing 

operation would be greatly appreciated. 

We would appreciate a response to this request by 

December 16, 1994. 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 
Emission Factors and Methodologies Section 

Emission Inventory Branch 

2 Enclosures 



Mailina List for Ceramics Manufacturing 

Robert Kleinhans 
Executive Director 
Tile Council of America 
Post Office Box 326 
Princeton, New Jersey 08542 
(609) 921-7050 

Robert Hawkins 
President, Ceramic Manufacturers1 Association 
Hocking Technical College 
14649 State Route 6645 
Logan, Ohio 43138 
(614) 753-3591, ext. 2405 

Dr. Sidney J. Stein 
President 
Electro-Science Laboratories, Inc. 
416 East Church Road 
King of Prussia, PA 19406 
(610) 272-6759 

W. Paul Holbrook 
Executive Director 
American Ceramic Society 
735 Ceramic Place 
Westerville, Ohio 43081-6136 
(614) 890-4700 
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OCT 2 6 19% I aRAF'p .* 
+tto sr,,e 
j' n ': UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
5 - Y "  n =,Y Office of Air Quality Planning and Standards 

Research Triangle Park. North Carolina 2771 1 
% 
*'*< DR*,tG' 

Mr. Robert Kleinhans 
Executive Director 
Tile Council of America 
Post Office Box 326 
Princeton, New Jersey 08542 

Dear Mr. Kleinhans: 

The Emission Inventory Branch of the U. S. Environmental 
Protection Agency (EPA) is in the process of updating the 
document Compilation of Air Pollutant Emission Factors, Volume I: 
Stationary Point and Area Sources (known more commonly as AP-42 ) . 
As part of this process, we are now seeking additional emission 
data and updated process descriptions for sections that are being 
revised. 

Enclosed is a copy of the existing Section 8.7, Ceramic Clay 
Manufacturing. As you can see from the enclosed copy, the 
current AP-42 section is very brief and does not address ceramic 
products. Furthermore, the emission factors presented in the 
section are based on references that date back to the 1960's and 
probably are not representative of current practices. For these 
reasons, we are p1aming.a complete rewrite of this section for 
the next supplement to AP-42. The revised section will focus on 
the manufacture of ceramic products; clay processing is now 
addressed in aseparate AP-42 section. 

Also enclosed is a list of the emission test reports 
currently on file. As you can see, we have a total of six test 
reports upon which to base the emission factors for the industry. 
In order for the emission factors to be representative of the 
ceramics manufacturing industry, we would like to obtain copies 
of as many additional test reports as possible. If you are aware 
of additional.emission data that we could use to develop emission 
factors for-ceramics manufacturing, we would appreciate your 
assistance.in obtaining copies 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. 

In order to develop a better understanding of the processes 
and emission sources that characterize the industry, we also are 
interested in visiting a few ceramics manufacturing facilities. 
We would greatly appreciate your assistance in identifying 
representative facilities in this geographic region (North 
Carolina, South Carolina, Virginia) that would be willing to give 



us a tour oftheir manufacturing operation would be greatly 
appreciated. 

We would appreciate a response to this request by 
December 16, 1994. 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 
Emission Factors and Methodologies Section 

Emission Inventory Branch 

2 Enclosures 



8.7 CERAMIC CLAY MANUFACTURING 

. 'lls manufacture of eerarrdc clay invdva the condltlwing of the baaic oms by several methods. 'Ihnc include 
tha separation and concentration of the miierpls by screening, floating, wet and ~ I Y  grinding, and blending of the 
deaimd om vuietia The basic raw materiala in ceramic clay manufactum are kaolinite (A1 3.ZSi02.2H20) ? and montmorillonite [(M& Ca) O-A120j~SSi02~nH20] claya. These claya am refined y separation and 
bleaching blended, W e d ,  and formed into such items as whitmue, heavy clay products (brick, etc.), 
various ston-, and other productr such ar diatomaceow earth, which h used as a filter aid. 

87.2 Emissions and Controls' 

Emissions co&t primarily of particulates, but m e  fluorides and acid gases am alro emitted in the drying 
proce~.  The high temperatures of the fixing am nlso conducb to the tlxatim of atmospheric nitrogen and 
the subsequent mleue of NO, but no pubUshed information haa been found for gpreous emiaionr Wniculatea 
are also emitted from the grinding proceca and from storage of the ground product 

Facton affecting emhrionr include the amount of m a t e d  processed. the typ of grinding (wet or dry), the 
temperature of the drying kilns, the gu velocities and flow direction in the kilns, and the amount of fluorine in 
the om% 

Common control techniques include settling chamben, cyclones, wet scrubben, electrostatic pmcipitaton, and 
bag nlten. The moat effective control h provided by cyclones for the co~ner  material, followed by wet scrubber& 
bag nlten, or electrostatic pncipitaton for dry dust. Emiaaion facton for ceramic clay manufacturing are 
p~emted  in Table 8.7-1. 

Tabh 8.7-1. PARTICULATE EMISSION FACTORS FOR CERAMIC CLAY MANUFACTURING' 
EMISSION FACTOR RATINQ: A 

~ryingd 
Grinding. 
~ t a r d  

Tvw of woaa 

aErnission f ~ m .  e w n m d  a unia p u  unit might of inout to ywwa. 

b ~ p p m x i ~ ~  wllection .ftidem: 78 m a t .  
CAppmximste wlleetion eff idem: 90 pmnL 

* ~ . h n n m  2 through 6. 
'R.hnna 3. 

2/72 Mineral Products Industry 

Uncontrolled Cycloneb ( cyclone and scrubberc 
Iblmn 1 kglMT I lbhon I. kg/MT I Iblton k g / M ~  



Referenador Section 8.7-1 

1. Air Pollutant EmksLon Facton. F i  Report. Resourcu Research. Inc. Reston, Va. Repared for National 

-- Air Pollution Control Adminirtration, Durham, N.C.. under Contract Number CPA-2269.119. April 1970. 

2 Allen, G. L. et al. Control of Manllur@cal and M i n d  Durtr and Fumes in Lcs AngeleaCounty. Department 
of Interior. Bureau of Mine. Walhgton. D.C. Information Circulrr Number 7627. April 1952. 

3. h t e  Cormnunication between Raouaes Remsrch. Incorponmd. Reaton. Vkghh, and the State of New 
Jensy Air Pollution Control Rognm, Trenton. New Jensy. July 20,1969. 

4. Hen. J. J. a d. Methods for Roducio# Alumina from Clay: An Enluation of Two Lime Sinter Procmw. 
Department of Interior, Bureau of Mines. Waahkgton. Dr. Report of Investigations Number 7299. 
Sepembar 1969. 

5. Paten, F. A. et al. Methods fa Producing Alumina from Clay: An Evalwtioa of the Lime- Sinter 
ROCUI. Depsrtment of Interior. Bureau of Minoa. Washington, D.C. Report of Invertigrtion Number 6927. 
1%7. 

EMISSION FACTORS 
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EMISSION TEST REPORTS ON FILE FOR CERAMICS MANUFACTURING 

plant Location Test dates Source Product Pollutants (a) 
Florida Tile Corp. Lawrenceburg, KY March 74,1989 Kiln ceramic tile PM, fluoride 
Florida Tide Corp. Lawrenceburg, KY April 19,1989 Kiln ceramic tile PM, fluoride 
Stark Ceramics, Inc. East Canton, OH Sept. 16,1993 Kiln glazed structural day tile PM, fluoride, SO2 
Metro Ceramics, Inc. Canton, OH November 17-1 8,1993 Kiln unglazed ceramic tile PM, HF, NOx 
Metro Ceramics, Inc. Canton, OH March 30, April 14,1994 Kiln unglazed ceramic tile PM, fluoride, SO2 
US Ceramic Tile Company East Sparta, OH August 1 1,1993 Kiln ceramic wall tile PM, HF, S02, NOx 
(a) PM = particulate matter, HF = hydrogen fluoride, SO2 = sulfur dioxide, and NOx = nitrogen oxides. 



IDENTICAL LETTER SENT TO THE FOLLOWING ADDRESSEES: 

Mr. Robert Hawkins 
President, Ceramic Manufacturers' Association 
Hocking Technical College 
14649 State Route 6645 
Logan, Ohio 43138 

Dr. Sidney J. Stein 
President 
Electro-Science Laboratories, Inc. 
416 East Church Road 
King of Prussia, PA 19406 

Mr. W. Paul Holbrook 
Executive Director 
American Ceramic Society 
735 Ceramic Place 
Westerville, Ohio 43081-6136 
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Natural Resources and Environmental Protection Cabinet 
Kentucky Department for Environmental Protection 

Divieion for Air Quality 

FLORID.4 TILE - DIVISION OF SIICES CORPORATlON 
1247 Alton Road 

Lawrenceburg, Kentcky 40342 

RE: Addition of Decorative Tile Manufacturing Process 

Pumuantto puragplication which was dewmined to be complete by W;r officean September 8, 1998 . rne mtur.1 

RMurce,and Environmental PromionCabinet'mue~thb permit forthe ~ 0 n s t r ~ ~ t i 0 n  of the wuopment 
specified herein in accordance v k h  the plans, specificarions, and other information lubminnl with your application. Th i i  wrmit has 
k n  a t u d  underthe provisions of KRS Chaptcr 224.033 and regulations promulgated punUanttherQr0 and is subject m all condinom 
and operadng IimMIions mnuined hecein. Issuance of h b  prmir docs not relievedIe Defmineo from me responsibility of obtaining 
an, mher perm& licenser, of approvals muired bythb Cabinet an&r other -re. federal, And heal agencla. 

P9Ll(tOFEYISS(OY *FFECTEDFAaLm 

RAW MATERIAL STORAQE 

1. The processing rate  of material 
shall not exceed 7,650 lbshour and 
26,239.5 tonslyear. 

2, Particulate emissions shall not 
exceed 0.13 b h o u r  and 0.45 
tonlyear as  measured by EPA 
Reference Method 5, 40 CFR 60, 
Appendix A. 

3. The opacity of visible emissions 
shall not equal or exceed 20% a s  
measured by EPA Reference Method 
9, 40 CFR 60, Appendix A. 

4. Refer to General Condition 11. 

NO deviation from (hP plans and sppcificatim m,bitted with your applit ion of the wnditiors Ipccified herein is permined. un lm 
=urhorked in writing by me Diwban for Air Quallty. V~ob?om of the term3 and condim anm ind  herein si!all be gmunds for the 
Deoamnmttuszek revwarno f  rhi perm~l: All nghe Of l p s w o n  by the rep-Ure Of*  Di* far U Q ~ I i t y a r e  resend. 
mponribiliQ f w  satirfaculy wnfonnance unh all A I ~  Qualy Regulat~om mun be borne by the perviuee. 

PERMIT NUMBER: 

FILE NUMBER: 



OCT. 13 '94 09:20AM DIV. R I R  OWLITW 1-. . . 

POINT OF EMISSION AFFECTED FACILITY CONDITIONS 

54 (-) Talc Storage: 1. The processing rate of material 
Silo k Conveyor shall not exceed 10,350 lbshour and 

35,500.5 tons/year. 
2. Particulate emissions shall not 

exceed 0.13 lbhour and 0.45 
tonlyear as measured by EPA 
Reference Method 5, 40 CFR 60, 
Appendix A. 

I 3. The opacity of visible emissions 
shall not equal or exceed 20% as  
measured by EPA Reference Method 
9, 40 CFR 60, Appendix A. 

4. Refer to General Condition 11. 

Vansil Storage: 
Silo k Conveyor 

1. The processing rate of material 
shall not exceed 1,800 lbshour and 
6,174.0 tonsfyear, 

2. Particulate emissions shall not 
exceed 0.13 lbhour and 0.45 
tonfyear as measured by EPA 
Reference Method 5,40 CFR 60, 
Appendix A. 

3. The opacity of visible emissions 
shall not equal or exceed 20% as 
measured by EPA Reference Method 
9, 40 CFR 60, Appendix A. 

4. Refer to General Condition 11. 

BODY PREPARATIOX 

56 (-) Eirich Mixer with 1. The processing rate of material 
Elevators & Conveyors shall not exceed 19,800 ibshour and 

67,914.0 tonsfyear. 
2. Particulate emissions shall not 

exceed 4.96 lbs/hour and 17.00 
tonslyear as measured by EPA 
Reference Method 5,40 CPR 60, 

I Appendix A. 
3. The opacity of visible emissions 

shall not equal or exceed 20% as 
measured by EPA Reference Method 
9, 40 CFR 60, Appendix A. 

4. Refer to General Condition 11. 
I 



Six Tile Presses 

' OCT 13 ' 9 4  09:21RN DIV.  R I R  OURLITY 

PERMIT NU*IBER: C-88-198 
PERMIT - Continued 

POINT OF EMISSIbN AFFECTED FACILITY CONDITIONS 

57 (-) Rework System with 1. The processing rate of material 
Elevators & Conveyors shall not exceed 1,052 lbshour and 

4,332.0 tons/year. 
2. Particulate emissions shall not 

exceed 0.41 lbhour and 1.42 
tonsfyear as measured by EPA 
Reference Method 5, 40 CFR 60, 
Appendix A. 

3. The opacity of visible emissions 
shall not equal or exceed 20% as  
measured by EPA Reference Method 
9, 40 CFR 60, Appendix A. 

4. Refer to General Condition 11. 

58 (-1 Wet Storage Bin with I. The processing rate of material 
Elevators dr Conveyors shall not exceed 19,800 Lbshour and 

67,914.0 tons/year. 
2. Particulate emissions shall not 

exceed 5.25 lbshour and 18.00 
tonslyear as measured by EPA 
Reference Method 5, 40 CFR 60, 
Appendix A. 

3. The opacity of visible emissions 
shall not equal or exceed 20% as  
measured by EPA Reference Method 
9, 40 CPR 60, Appendix A. 

4. Refer to General Condition 11. 

59 (-1 Pneumatic Press Feeder 1. The processing ra te  of material 
shall not exceed 19,800 lbshour and 
67,914.0 tonslyear. 

2. Particulate emissions shall not 
exceed 5.25 lbshour and 18.00 
tons/year as measured by EPA 
Reference Method 5, 40 CPR 60, 
Appendix A. 

3. The opacity of visible emissions shal 
lnot equal or exceed 20% as 
measured by EPA Reference Method 

, 
9,40 CFR 60, Appendix A. 

4. Refer to General Condition 11. 

1 

! 

1 
i 
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60 (-1 1. The total processing ra te  of 
material for six presses shall not 
exceed 19,800 lbshour and 67,914.0 
tondyear. 
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I I 1 PERMIT NUMBER: 

C-88-198 PERMIT - Continued 

c' 

POINT OF EMISSIOX AFFECTED FACILITY CONDITOINS 

60 (-1 Six Tile Presses 2. Particulate emissions shall not 
(continued) exceed 1.11 lbshour and 3.80 

tonsfyear per press a s  measured by 
EPA Reference Method S, 40 CFR 
60, Appendix A. 

3. The opacity of visible emissions 
shall not equal or exceed 20% a s  
measured by EPA Reference Method 
9, 40 CFR 60, Appendix A. 

4. Refer to General Condition 11. 

GLAZE PREPARATION 

26 (-) Batching Station 1. The processing r a t e  of material 
shall not exceed 2,071 lbshour and 
6,097.0 tonslyear. 

exceed 0.83 ib/hour and 2.44 
tondyear  as  measured by EPA 

2. Particualte emissions shall not 

Reference ?Jethod 5, 40 CFR 60, 
Appendix A. 

3. The opacity of visible emissions 
shall not equal or exceed 20% as 
measured by EPA Reference Method 
9, 40 CFR 60, Appendix A. 

4. Refer t o  General Condition 11. 

Bag BaIerPress (Relocation) 

Glaze Storage (Relocation) 

27 (6B, 6C, 6D, & 6E) Four Ball Mills 1. The total  processing ra te  of 
materials for al l  ball mills shall not 
exceed 2,074 bs/hour and 6,097 
tons/year. 

2. Particulate emissions shall not 
exceed 0 lb/hour and 0.50 
ton/year per ball mill a s  measured 
by EPA Reference Method 5, 40 
CPR 60, Appendix A. 

3. The opacity of visible emissions 
shall not equal or  exceed 20% a s  
measured by EPA Reference Method 
9, 40 CPR 60, Appendix A. 

4. Refer to General Condition 11. 
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Glaze Spray Booth B 

Glaze Spray Booth C 

. . 13 '94 09:ZlQM D I V : m 9 U F I L I T Y  P . 6 4  

Pl2RM17 NUMBER: 
C-88-198 

PERMIT - Conhued 

POINT OF EMISSION AFFECTED FACILITY CONDITIONS 

GLAZE SPRAYING-LINE 4 

6 1  (A) Glaze Spray Booth A 1. The application rate of mixed glaze 
shall not exceed 6.7 galslhour and 
40,200 galslyear. 

Appendix A. 

9, 40 CFR 60, Appendix A. 

100,200 galslyear. 

7 
2. Particulate emissions shall not 

exceed 0.12 lbhour and 0.354 
tonlyear as measured by EPA 
Reference Method 5, 40 CFR 60, 

3. The opacity of visible emissions 
shall not equal or exceed 20% as  
measured by EPA Reference Method 

62 (B) 1. The application rate of mixed glaze 
shall not exceed 16.7 gabhour  and 

2. Particulate emissions shall not 
exceed 0.12 lbhour and 0.354 
tonlyear as measured by EPA 
Reference Method 5, 40 CFR 60, 
Appendix A. 

3. The opacity of visible emissions 
shall not equal or exceed 20% as 
measured by EPA Reference Method 
9, 40 CFR 60, Appendix A. 

I 
63 (C) 1. The application rate of mixed glaze 

shall not exceed 6.7 galshour and 

I 
40,200 galdyear. 

2. Particulate emissions shall not 
exceed 0.12 Ibhour and 0.354 
tonlyear as  measured by EPA 
Reference Method 5, 40 CFR 60, 
Appendix A. 

3. The opacity of visible emissions 
shall not equal or exceed 2016 as 
measured by EPA Reference Method 
9, 40 CFR 60, Appendix A. i 

! 
64 (b) Glaze Spray Booth D 1. The application rate of mixed glaze 

shall not exceed 16.7 galshour and 
100,200 gals/year. 

5 9 
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1 ,  pE6MlT : NUMBER! 
C-88-198 

PERMIT - Continued 

POINT OF EMISSION AFFECTED FACILITY CONDITIONS 

Glaze Spray Booth D 2. Particulate emissions shall not 
(continued) exceed 0.12 lbhour and 0.354 

tonlyear as measured by EPA 
Reference Method 5, 40 CFR 60, 
Appendix A. 

3. The opacity of visible emissions 
shall not equal or exceed 20% as 
measured by EPA Reference Method 
9, 40 CPR 60, Appendix A. 

Glaze Spray Booth E 

Decal Application 

Pad Printing 

Screen Printing 

Glaze Spraying 

1. The application rate of mixed glaze 
shall not exceed 6.7 galshour and 
40,200 galslyear. 

2, Particulate emissions shall not 
exceed 0.12 lb/hour and 0.354 
tonlyear as measured by EPA 
Reference Method 5, 40 CFR 60, 
Appendix A. 

3. The opacity of vlsible emissions 
shall not equal or exceed 20% as 
measured by EPA Reference Method 
9, 40 CFR 60, Appendix A. 

Refer to General Condition 11. 

Refer to General Condition 11. 

1. The application rate of decorative 
glaze shall not exceed 6.7 gals/hour 
and 438 galsfyear. 

2. Particulate emissions shall not 
exceed 0.52 lb/how and 0.017 
tonlyear a s  measured by EPA 
Reference Method 5, 40 CPR 60, 
Appendix A. 

3. The opacity of visible emissions 
shall not equal or exceed 20% as 
measured by EPA Reference Method 
9, 40 CFR 60, Appendix A. 



I 

.., 
PERMIT NUMBER: 

C-88-198 
PERMIT - Conbued 

POINT OF EMISSION AFFECTED FACILITY CONDITIONS 

69 (-) Forniker Kiln 1. The processing rate of tiles shall not 
exceed 497.3 lbshour and 200.0 
tons/year. 

2. Particulate emissions shall not 
exceed 0.52 lbhour and 0.21 
tonlyear as measured by EPA 
Reference Nethod 5, 40 CFR 60, 
Appendix A. 

3. The opacity of visible emissions 
shall not equal or exceed 20% as 
measured by EPA Reference Method 
9, 40 CFR 60, Appendix A. 

KILNS - 
39 (-) Kiln #6 1. The processing rate of tiles shall not 

exceed 4,435 lbshour and 18,254 
tons/year. 

2. Particulate emissions shall not 
exceed 3.40 lbshour and 14.00 
tons/year as measured by EPA 
Reference Method 5, 40 CFR 60, 
Appendix A. 

3. The opacity of visible emissions 
shall not equal or exceed 20% as 
measured by EPA Reference Method 
9, 40 CFR 60, Appendix A. 

4. Refer to  General Condition 11. 
5. Refer to General Conditions 3(a) 

and 12. 

GENERAL CONDITIONS: 

1. The owner and/or operator of the affected facilities specified on this permit shall furnish to 
the JXvision for Air Quality the following: 
a) Written notification, postmarked within 15 days, of the date construction commenced. 

(See Condition 2) 
b) Written notification of the actual date of start-up and the date of achieving the 

maximum production rate of each of the affected facilities listed on this permit. This 
notification must be postmarked within 15 days after each of the above mentioned 
events. (See Condition 3) 

c) Within 15 deys after demonstration of compliance, an application for a permit to ' 

operate. (See Condition 3) 

7 9 
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PIRMIT NUWER:  
C-88-198 

PERMIT - Condnucd 

I 

GENERAL CONDITIONS: (Continued) 

2. Unless construction is commenced on or before eighteen months from the date of this permit 
or if construction is commenced and then stopped for any consecutive period of six months or 
more, then this construclior. 3ermit shall be null and void. 

3. a) This construction permit shall allow time for the initial start-up, operation and 
performance testing of the affected facilities listed herein. However, within 60 days 
after achieving the maximum production rate a t  which the affected facilities will be 
operated, but not later than 180 days after initial start-up of such facilities, the owner 
or operator shall conduct performance tests on the # 6  kiln stack and the Forniker kiln 
and furnish the Division a written report of the results of such performance tests. 

b) Unless notification and justification to the contrary are received by this Division, the 
date of achieving the maximum production rate a t  which the affected facilities will be 
operated shall be deemed to be 30 days after initial start-up. 

c) ~t least 30 days prior to the date of the required performance test(s), the permittee 
shall complete and return a Compliance Test Protocol (Form DEP6027). The Protocol 
form shall be utilized by the Division to de ten ine  if a pretest meeting is required. The 
Division shall be notified of the actual test date a t  least 10 days prior to the tests. 

4. Operation of an affected facility is considered to have commenced a t  any time air pollutants 
are generated and emitted to the atmosphere by that affected facility. 

5. All  air pollution control equipment and all air pollution control measures proposed by the 
application in response to which this permit is issued shall be in place and operational a t  any 
time an affected facility is operated. 

6. Those affected facilities specified herein whose continued compliance has been demonstrated 
to the Division's satisfaction are hereby authorized by this permit to operate for 90 calendar 
days following such compliance demonstration or for such additional period as may be 
authorized by 401 KAR 50:035, Section 1(2)(c). Authorization for operation provided by 401 
KAR 50:035, Section 1(2)(c), shall expire thirty (30) days after the date notification is made 
to the source by the Department that an operating permit fee balance is due or immediately 
upon notification to the source by the Department that the source operating permit is denied. 

7. Those affected facilities specified herein for which compliance has not been demonstrated 
during the time period specified by General Condition 3 shall not be operated unless 
authorized in writing by the Director. 

8. The permittee shall maintain and make available for inspection by this Division all production 
records necessary to assure that the allowable annual production rates will not be exceeded. 

9. In no way does this permit relieve the permittee from compfiance with all applicable emission 
and air quality standards. 
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PEHMIT NUMBER: 
C-88-198 

PERMIT - Conrinucd 

GENERAL CONDITIONS: (Continued) 

10. An Operating permit cannot be  issued for the  affected facilities listed on this permit unless 
the remainder of the source's affected facilities a t e  either in compliance, shut down, or on an 
approved compliance schedule. 

11. The permittee shall not allow the emission of potentially hazardous matter or toxic 
substances in such quantities or duration as may be  harmful to the health and welfare of 
humans, animals, and plants. 

12. The performance tests required by General Condition 3(a) for the kilns stack and the Forniker 
kiln stack shell consist of the determination of particulate by EPA Reference Method 5, 40 
CFR 60, Appendix A, and gaseous fluoride emissions in accordance with Kentucy Method 130. 
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CONTACT REPORT--MRI Project No. 4602-01 

From: Richard Marinshaw, Environmental Engineering 
Department 

Date of Contact: October 17, 1994 

Contacted by: Telephone 

Company/Agency: Canton City Health Department 
420 Market Avenue North 
Canton, Ohio 44702 

Telephone Number: (216) 489-3385 

Daniel Schiltz, Air Pollution Control Engineering Technician 

CONTACT SUMMARY : 

Mr. Schiltz was contacted for additional information on the 
emission test reports provided by the Canton City Health 
Department for revising the AP-42 section on ceramics 
manufacturing. 

.Mr..Schiltz .provided the following information: 

Stark Ceramics--September 16. 1993 Emission Test 

The kiln production rate for this test was 5,482 lb/hr. 

petrouolitan Ceramics--November 17-18. 1993 Emission Test 

The kiln test was a gas-fired kiln producing unglazed 
ceramic tile. The SO, results should be considered invalid 
due to equipment problems during the test. 

Newcastle Refractories--Awril 29. 1994 Emission Test 

The kiln production rate for the test was 2,400 lb/hr. 
The facility manufactures refractory bricks. 
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Serving 
Ceramic 
Glass 
Cement 

~ -- 
CerMA ?.":2Ez" 
Ceramic Manufacturers 

Association 

December 20, 1994 

Dear Industry Colleague: 

Ee "Office of Air Quality Plannning and Standards" of the E.P.A. at Triangle Park, North 
Carolina, has asked our organization for help in updating the AP-42 for ceramic product 
manufacturing. In discussion with Mr. Ronald Myers of the E.P.A. office, the agency is planning 
on broading the current "8.7 Ceramic Clay Manufacturing of the AP-42" to a section on ceramic 
products. The clay processing section (structural clay products) will be in a separate section. 

Mr. Myers is interested in obtaining recent emission test information that companies have 
obtained through their own inititive or from agency (state, etc.) request that will help to form a 
very realistic data base for future standards. Currently, the emission test reports on file are from 
six tests taken at four ceramic tile, ceramic wall tile, and glazed and unglazed structural tile. 

The agency would like to get test information from chinaware plants, refractory plants, technical 
ceramic plants, sanitaryware plants, and pottery plants. They are particularly interested in the 
Southeast section of the country so that plant visits would work into travel constraints. 

The Ceramic Manufacturers Association can be a positive source for information if some of our 
member companies would be willing to work with the EPA on this program. Mr. Douglas 
Bauman, the Environmental Engineer at Florida Tile Company, has offered to be a resource for 
the coordination of information that may be forthcoming from member companies "that have 
emission data to offer". Can you help us? 

If you have any questions or can offer assistance, call Debby Johnston at CerMA Headquarters, 
614-452-4541 ext. 3 116. 

Sincerely - yours, 

Chair 

11OO-H Brandywine Boulevard, P.O. Box 2188, Zanesvills. OH 437022188 USA 
TEL: (814) 4524541 9 FAX: (8141 452-2552 
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07103129/7 
DIAMG(RIFi1e 335:Ceramic Abstract8 
(c) 1993 American Ceramic Society. All rts. reaerv. 

07103119 DO- TYPE: Abstracc 
Ceramic tile industry and air pollution--control experiences in a ceramic 

district. 
AUTHOR: Palmonari, C.; Timellini. Q. 
JOURNU: South APr. ceram. BOO.--Ann. Symp. Proc., 12pp. 71-80 
CODEN: 8ACERe 
PVBLICATION YEAR: 1990 JOUEWL A N N O U N C ~ :  913 

~ ~ ~ ~ - - -  

WQUAQS: ENQL~ 
ABBTRACT: / /  The Ceramic District of Sasswlo (Italy) with approximately 

250 ceramic tile factoriee caused coneiderable pollution problems since 
the 19701s. Authors reviewed Italian pollution control regulations for 
the ceramic floor and wall tile industry and the results obtained since 
these regulations vere puc into effect 10 yr ago. (meeting proceedings) 

06908708/7 
DIALOQ fR) Pile 335 :Ceramic Abstracts 
(c) 1993- American ceramic society. -AU rts. reeerv. 

06908708 WCUMENT TYPB: Abetract 
Keeuins nollution under control is identifying the sroblem. - - 
n(rriror7 iemkey, Peter 

- 
JOURNAL: Process En9. (London). 69 18135 - 
CODEN: PSEQAP 
PUBLICATION YEAR: 19B8 JOURNAL ANNOUt?CEmNT: 905 
LPIWQUAQB: ENQL 
ABSTWT: A laser densimeter rapidly assesses airborne contaminants. 

06808536/7 
DIaLoo IR) File 335 :Ceramic Abstracts 
(cj-1993. American Ceramic Boaiety. All r e .  reeerv. 

06808536 DOCUMEarr TYPE: Abstract 
fir pollution from the ceramic industry--control experience8 in the Italian 

ceramic tile industry. 
A ~ O R :  Palmonari, carlo; Timellini, Qiorgio 
J O ~ R N ~ L :  Am. Ceram. Soc. Bull., 68t811464-9 -----  
COBEN: ACBBA7 
PUBLICATION YEAR: 1989 JOURNAL AWNOUNCEMKUT : 895 
~ ~ u G E :  ENOL 
ABSTRACT: ~ollution control systems have reduced the negative impact on 

the environment of the ftalian ceramic floor- and wall-tile industry, 
particularly the quality of air in the Ceramic District of Saseudo 
where eome 250 plant8 are located. A network of 11 stations equipped 
with continuoue anelyzers an8 recorders deternine the concentration of 
pollutants. 

07009055/7 
DIALOQ(R)Pile 335:Ceramic Abstracts 
(c) 1993 American Ceramic Society. All rts. reeerv. 

P7P09065 DOC- TYPE: Abstract 
Uee of small truck-type continuous £a& firing kilns for ceramice. 
AUTHOR: Xiulme, M. M.; Wight, T. D. 8.; Wight, liarold 8 .  
JOURNAL: Macer. Sci. Oorum, 34-36pp. 1041-6 
COD6N: MATSC@ 
PUBLICATION YEAR: 1908 JOURNAL M N O ~ E M E U T  t 915 
M U A G E :  ENQL 
ABSTRACT: // Small tunnel kiln8 with a low load height and low chennal 

mass car8 are automated and have the capability of being turned off on 
weekends and at night. tt can almost eliminate work in progress as 
products can be made, dried, glared, and fired within one rhiit. 
Factory space requirements can be reduced. (meeting proceedingel 
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07001417 DOCWENT TYPE r Abstract 
Bringinq existing kiln6 to state-of-the-art techn~legY. 

d 
AUTHOR: Harmon, Cameron Q., Jr. 
JOURNAL: Ceram. Eng. Sci. proc., ~1[11-1211e91-6 
CODEN: CESPDX 
PUBLICATION YEAR; 1990 JoURUAL AU?lOLlNCEMENT: 911 r a w r n ~ T  mt 
ABSTRACT: To design a kiln, the ap roach depends on how much is knom 

about how kilns actually work. The f: aaic problems faced in kiln design 
are such things as burner typee, di6Cance between burners, burner 
pattern, air flow, load arrangement, wall structure, and temp. 
uniformity. 

06502477/7 
DIALOa(R)File 335:Ceramic Abstracts 
(0) 1993 American Ceramic Society. All rts. reeerv. 

06502477 DOCUMENT TYPE: Abstract 
New design concepts for energy-efficient kilna and furnacee in the 

production of whitewares. 
AUTHOR; Qreavee, J. R. 
JOURNAL: Ceram. Eng. Sci. Proc., 6[11-1211440-4 
CODEN; CEBPDK 
PUBLICATION YBAB: 1985 JOURbERL ANNOUNCEMENT : 862 
M Q U M E :  ENGL 
ABSTRACT: Comparieon of new designs with older tunnel-type kilns 

cmphaeises fiber lininga, repair, and relining problems encountered, 
projected savings, production advantagee and disadvantages, and uee on 
low-mesa kiln cars. 

07106451/7 
DIALOO(R)File 335;ceramie Abstracts 
(c) 1993 American Ceramic society. All rce. reeerv. 

07106451 DO- TYPE; Abstract 
noview ot advanced ceramic materials. ..- . 
AUTHOR: Niear, Dale E. 
JOURNAL: Int. Ceram. J., [No. 461p~. 19-21 
CODEN: ICEJEJ 
PUgLICATION YEAR: 1990 JOURNAL ~~: 915 
LRNQUAQB: ENQL 
msmhCT: Title describes article content. 

06600911/7 
DIntoQ(R)Pile 335:Ceramic Abstracts 
(c) 1993 American Ceramic Society. All rts. reeerv. 

06600912 DOCUMENT TYPE: Abstract 
Development of ceramics for electronics[--review]. 
AUTXOB: Cantagrel, Michel 
JOU~~JAL: m. ceram. Boc. Bull., 65t911248-9 
CODEN: ACSBA7 
PUBLICATIOU YEW: 1986 JOVRNAL ANNODNC-: 871 
M U M E :  SNGL 
~ S ~ C T I  Diacuesion covers capacitors, soft ferritea, themistore (both 

pTcn and WcR) and ZnO variscore, and compares the European and US 
marketa. 
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06910074/7 

DIALCG(R) Rile 335 :Ceramic Abstracts 
(c) 1993 American Ceramic Society. All rts. reeerv. 

06910074 DOCUHENT TYPE: Abscract 
Pine grinding--a review. 
AGTHOR: Rueael, Alison 
JOURNAL: Ind. Miner. (London). [No. a591pp. 57-70 
CODEN: IMINBO 
PVBLICATZON YEAR: 1989 JOURNAC ANNOtMCBMENT: 905 
LANOOAaE: ENGL 
ABSTRACTI Title describes article content. 

06306873/7 
DIALOQ(R)File 335:Ceramic Abetracte 
(c) 1993 American Ceramic Society. All rts. reeerv. 

06306873 DoCW3WT TYPE: Abetracc 
Industrial mineral groceesing: 11, screening and claaeification 

reviewl . 
AVTHOR : ~u=kley, Simon 
JOURNAL: Ind. Miner. (London), [No. 1901pp. 45-55 

[equipment 4 
- - 

EODXW: IMIWBQ 
PUBLICATION YEAR: 1983 JOVFWAC ANNOUNCEMENT: 845 
WLWQUAOE r BNGL 

06306872/7 
DIALOG(R)File 335:Ceramic Abetracte 
(0) 1993 American Ceramic Society. All rts. reeerv. 

06306872 WCUMENT TYPE1 Abstract 
Industrial mineral processing: I, Crushing and grinding [reviewl. 
AUTHOR: B U C ~ ~ C Y ,  SirnOn 
JOVRNAL: Ind. Miner.  ondo don), [No. 1891pp. 27-50 
CODEN: IMINBQ 
PUBLICATION YISAR: 1983 JOUZNU ANNOUNCEMENT: 845 
~~E r E m L  

06608016/7 
DIAMQ(R)sile 335:Ceramic Abstracte 
(c )  1993 American Ceramic Society. All rte. reserv. 

06608016 TYRP: Abstract 
Developments in ultrasonic machining of ceramicst--review]. 
AVTHOR: Cordemane, E. D.; Hannecarc, 8. 0. r Gallemere, J .  P. 
J O W A L :  Proc.-Int. B y n ~ .  Mach. Adv. Cer. Mater. Cow., lpp. 131-7 
CODEN: PIGMCa 
PVBLIULTION YEAR: 1987 JOURNAL ANNOUNCEMENT: 875 
LAWOUAQE: m Q L  
AeSTRRCT: / /  
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FAX TRANSMISSION 

TO: Ron Myers, EIB 

FROM: Rick Marinshaw, MRI 

DATE: October 12, 1994 

RECEIVING FAX NUMBER: 541-0684 

SENDING FAX NUMBER: 91 9-677-0065 
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Here is the criteria set for generating a list of all domestic ceramic 
manufacturers from the AIRS data base. 

Let me know if you have any questions about this. 



CRITERIA SETS FOR WOOD PRODUCTS AP-42 REPORTS TO BE GENERATED 
FROM AIRS DATABASE 

Format type: Q1 
Title: CERAMIC MANUFACTURERS 

Selection criteria 
REGN GE 00 
SICl CE 3253 
SICl CE 3261 
SICl CE 3262 
SICl CE 3263 
SICl CE 3264 
SICl CE 3269 

Output elements 
PNME 40.0 PLANTINAME1 
STRT 30. o STREET/ADDRESS/ 
CYNM 20.0 CITY/NAME/ 
CTNM 15.0 COUNTY/NAME/ 
STAE 2.0 ST/ 
SICl 4.0 SIC/CODE/ 

Sortina elements 
STAB A 
SICl A 





Canton City Health Department 

Division of Air Pollution Control 
420 Market Avenue N.. Canton, Ohio 44702-1544 

(216) 489-3385. Fax: (216) 489-3335 

Roberr E. Pattison, M.P.A 
Health Gmmissioner 

Bruce E. Hlankenship 
Administrator June 21,1994 

Mr. Ron Myers 
U.S. EPA 
Ofice of Air Quality Planning and Standards 
Research Triangle Park, North Carolina 2771 1 

Re: Emission Factors for Brick & Clay 
Products Manufacturing 

Dear Mr. Myers: 
< .  - .  

This letter is intended to provide data on sulfur 'dioxide emissions from brick and other clay products kilns. 

This agency has required a ceramic tile manufacturer to do several stack.te'sts to determine SO, emission rates 
from his kilns. 

A test was run in April of 1994 on three kilns vented to a common stack. Some of the data from this test were: 
Dry tons process weight rate = 200 toadday 
Maximum kiln temperature = 2174°F 
Average SO, rate - - 39.56 lbdhour 
Raw material sulfur content = 0.164% 

In AP42 8.3.2, it states that sulfur dioxide may be emitted from the bricks when temperat&es reach or exceed 
2500°F. The kilns at this facility do not exceed 2500°F and yet a large amount of sulfur dioxide is emitted. 

This facility hied to determine an emission factor relating the amount of sulfur in the raw materials to the amount 
of SO, emissions. They took numerous samples of the raw materials and compared that to SO, emissions. The 
results of their work is attached. They have decided that about 22% of the sulfur is retained in the fmal product 
while 78% is converted to SO, and is emitted. The kilns were fued with natural gas. 

If you need any additional information, please contact me at (216) 489-3058. 

Sincerely, 

Daniel J. Schiltz u 
APC Engineering ~echnician 

Enclosures 

D S O Q I R M ~  

This Agency is an equal provider of services and 
an equal employmenr opporrunity employer 

Ohio EPA Air Pollution Control Representarive Serving All of Stark County Printed on 
Recycled 

Paper 
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Emission factor calculation 

192.51 \232.03 '100 82.9677 % SO2 emitted from product 
calc calc % 
SO2 SO2 
from from 
Envis. tile 

samples 

Analysis Test # l  T K l  Clay 0.21 2 %S Test # I  T K l  FIRED 
for 
Emission Test # 2  TK1 Clay 0.152 %S Test #2  T K l  FIRED 
Factor 
using Test # I  TK2 Clay 0.144 %S Test # I  TK2 FIRED 
tiles 

Test #3  TK2 Clay 0.164 %S Test #3  TK2 FIRED 

CALC. 

17 % S retained in product 

0.128 %S 47.169 1 % S retained in tile 

0.038 %S 

b 
25 % S retained in tile 

0.024 %S 16.666)67 % S retained in  tile 

0.026 %S 6 % S retained in tile 

Avera~e  26.17213 % S retained in tile 

0.128 \0.212 '100  60.377 % S retained in tile during firing 
%S in %S in 
Fired Unfired 

P 
Tile Tile 

USING THE TWO APPROACHES TO A EMISSION FACTOR 1% sulfur retained in the product) 

FOR CALCULATIONS OF SO2 EMITTED FROM A KNOWN % SULFUR CONTENT IN METROPOLITAN 

RAW MATERIAL COMPOSITE SAMPLES 

THE AVERAGE FROM THE TWO CALCULATED NUMBERS IS 

FACTOR CHOSEN FOR ALL CALCULATIONS 
% SULFUR EMITTED FROMMETRDPOLITAN RAW 
MATERIALS 

RETEST FOR SO2 

17 plus 26.173 \2 

21.5865 % Sulfur retained in  product 



8.3.2 Emis s ions  And C o n t r o l s l , 3  . ..- . -., .. ! . . . ' .. . . . . 
. . 

P a r t i c u l a t e  m a t t e r  i s  t h e  pr imary  e m i s s i o n  i n  t h e  m a n u f a c t u r e  of  b r i c k s .  .. . 
The a a i n  s o u r c e  of d u s t  i s  t h e  m a t e r i a l s  h a n d l i n g  p rocedu re ,  which i n c l u d e s  
d r y i n g ,  g r i n d i n g ,  s c r e e n i n g  and s t o r i n g  t h e  raw m a t e r i a l .  Combust ion p r o d u c t s  
a r e  e m i t t e d  from t h e  f u e l  consumed i n  t h e  d r y e r  and t h e  k i l n .  F l u o r i d e s ,  
l a r g e l y  i n  g a s e o u s  form,  a r e  a l s o  e m i t t e d  f rom b r i c k  manufac tu r i ng  o p e r a t i o n s .  
S u l f u r  d i o x i d e  may b e  e m i t t e d  from t h e  b r i c k s  when t e m p e r a t u r e s  r e a c h  o r  exceed  
1370'C ( 2 5 0 0 ° F ) ,  b u t  no d a t a  on such  e m i s s i o n s  a r e  a v a i l a b l e . 4  

4 GLAZING H DRYING 1 u I K I L N  I I AND 1 

WlNING 

I 

F i g u r e  8.3-1. B a s i c  f l o w  d iagram of b r i c k  manufac tu r i ng  p r o c e s s .  
(?  - a  o a j o r  s o u r c e  of p a r t i c u l a t e  e n i s s i o n s )  

I I (p)  I 0') 

A v a r i e t y  of c o n t r o l  s y s t e m  nay  b e  used  t o  r e d u c e  b o t h  p a r t i c u l a t e  and 
gaseous  e n i s s i o n s .  Almost any t y p e  of p a r t i c u l a t e  c o n t r o l  sys tem w i l l  r e d u c e  
emi s s ions  from t h e  m a t e r i a l  h a n d l i n g  p r o c e s s ,  b u t  good p l a n t  d e s i g n  and hooding  
a r e  a l s o  r e q u i r e d  t o  keep e n i s s i o n s  t o  a n  a c c e p t a b l e  l e v e l .  

- 

S H I P P I N G  
( P )  I 

The e m i s s i o n s  of f l u o r i d e s  can  be  reduced  by o p e r a t i n g  t h e  k i l n  a t  tem- 
p e r a t u r e s  below 1090°C (2000°F)  and by c h o o s i n g  c l a y s  w i t h  low f l u o r i d e  con- 
t e n t .  S a t i s f a c t o r y  c o n t r o l  c a n  be  a c h i e v e d  by s c r u b b i n g  k i l n  g a s e s  w i t h  w a c e r ,  
s i n c e  wet c y c l o n i c  s c r u b b e r s  c a n  r eaove  f l u o r i d e s  w i t h  a n  e f f i c i e n c y  of 95 
p e r c e n t  o r  h i g h e r .  

SCRZENING 
( p )  

- P W V E R I Z I N G  
(p  

T a b l e  8.3-1 p r e s e n t s  e m i s s i o n  f a c t o r s  f o r  b r i c k  n a n u f a c t u r i q  w i t h o u t  
c o n t r o l s .  T a b l e  8.3-2 p r e s e n t s  d a t a  on p a r t i c l e  s i z e  d i s t r i b u t i o n  and e m i s s i o n  
f a c t o r s  f o r  u n c o n t r o l l e d  sawdus: f i r e d  b r i c k  k i l n s .  Tab l e  8.3-3 p r e s e n t s  daKa 
on p a r t i c l e  s i z e  d i s t r i b u t i o n  and m i s s i o n  f a c t o r s  f o r  u n c o n t r o l l e d  c o a l  f i r e d  
t unne l  br:ck k i l n s .  ...... , . . 

: . : 

- CRUSHING 
AVD 

S T O U C E  
( P I  

. .  > 
-. 

-. . 
8.3-2 EMISSION FACTORS 10186  

F O R l N G  
AND 

C U l T I N G  
- - 



8.7 C E R A h I I C  C L A Y  h l A N U F A C T U R l N G  

8.7.1 Process  D e s c r i p t i o n t  
1 

The manufacture o f  ceramic clay involves the conditioning of the basic ores by several methods. These include 
the separation and concentration of  the minerals by screening, floating, wet and dry grinding, and blending of  thc 
desired ore varieties. T h e  basic raw materials in ceramic clay nianufacture are kaulirlite (Al2Oy 2 S i 0 2 . 2 H 2 0 )  
and montmorillonite [(hlg, Ca) O.AI2O3.5SiO2.nH20] clays. These clays are refined by separation 311d 
bleaching, blended, kiln-dried, and formed into such items as  u,hiteupare, h c a w  clay products  (brick, etc.). 
various stoneware, and other products such 3s diatomaceous earth. which is used 3s 3 lilter aid. 

8.7.2 E m i s s i o n s  a n d  C o n t r o l s t  

Emissions consist primarily of  particulates, but some fluoiides and acid gases are also emitted in the  drying 
process. The high temperatures o f  the firing kilns are also conducive t o  the  fixation o fa t~nospher ic  nitrogen and 
the subsequent release of  NO, but  n o  published information has been found for gaseous emissions. Particulates 
are also emitted from the grinding process and from storage of  the ground product.  

Factors affecting emissions include the amount of material processed. the type of grinding (wet or dry), the 
temperature of  the drying kilns, the gas velocities and flow direction in the kilns. and the  amount of fluorine in 
the ores. 

Common control techniques include settling chambers, cyclones, wet scrllbbers. electrostatic precipitalors. 3nd 
bag filters. The most effective control is provided by cyclones for the coarser ni3terial. follou,ed by wet scrubbers. 

1 bag filte,rs, o r  electrostatic precipitators for dry dust. Emission factors for ceramic clay manufacturing are 

I presented in Table 8.7-1. 

1 .Table 8.7.1. PARTICULATE EMISSION FACTORS FOR CERAMIC CLAY MANUFACTURING' - .  
EMISSION FACTOR RATING: A 

%mi%slon factor$ exorerred as uni l r  per "nit  weight 01 i n p u t  10 process 

b~pprox#mafe colleclion eflic$encv: 75 oercent. 
. . CApprorimate collection elliciency : 90 percent. 

d~eferences 2 through 5 .  
eReleren~e 3. 

Type of process 

Oryingd 
Grindinge 
Storaged 

I 2 / 7 2  M i n e r a l  P r o d u c t s  I n d u s t r y  

Uncontrolled 
lblton 

70 
76 
34 

Cycloneb 
kglMT 

35 
38 
17 

Multiple.unit 
cyclone and scrubberc 

Iblton 

18 
19 
8 

Ib/ton 

7 
- 
- 

kg/MT 

9 
9.5 
4 

kglMT 

3.5 
. - 
- 



Fst FIPS 
- . - - - - - - . 

Count of Facn 
- - - - - - - - - - - - -  

NUMBER OF FACILITIES BY STATE 



SCC Process PART PM10 SOX NOx VOC CO LEAD UNITS NOTES 
Name ~ Lbs/Unit Lbs/Unit Lbs/Unit Lbs/Unil Lbs/Unit Lbs/Unit Lbs/Unit 

Cement Manufacturina: Wet Process - 324 1 
3-05-007-07 - Raw Material 0.2 (C) 0.1 0.0 

Unlwding 
3-05-007-08 - Rau Material Piles 
3-05-007-09 - Primary Crushing 
3-05-007-10 - Secondsry Crushing 
3-05-007-11 - Screening 
3-05-007-12 - Rau Material 

Transfer 
3-05-007-14 - Clinker Cooler 
3-05-007-15 - Clinker Piles 
3-05-007-16 - Clinker Transfer 
3-05-007-17 - Clinker Grinding 
3-05-007-18 - C a n t  Silos 
3-05-007-19 - Cement Loed (Ilt 
3-05-007-99 - Other Mot Classified 

e - 

- - - 
- - - 
- - - 
32.0 
- - - 
0.24 ( c )  

XXX - 
a mic CI Manufacture - 326 1 i - D : ~  70.0 

0.8 
..- 
- - - 
27.0 --- 
0.2 
XXX 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
XXX 

Ceramic Clav Mfa, - 3261 
3-05-008-03 - Storage 34.0 , 29.0 .-- 
3-05-008-W - Other Hot Classified XXX XXX XXX 

Clav & Fly Ash Sinterina - 3295 
3-05-OW-01 - f l v  Ash Sinterlrm 110.0 68.0 . - - 
3-05-009-02 - c~bylcoke sinterirm 40.0 20.4 . - - 
3-05-WP-03 - Natural t h y /  Shale 12.0 6.12 .-- 

0.0 0.0 0.0 --- 
0.0 0.0 0.0 --- 
0.0 0.0 0.0 - - - 
0.0 0.0 0.0 0.02 
0.0 0.0 0.0 - - - 
0.0 0.0 0.0 - - - 
XXX XXX xxx XXX 

0.0 0.0 - - - . - - 
X x n  XXX XXX nx 

Tons of Material 
Unloeded 
Tons In Pl Ie  
Tons Processed 
Tons Processed 
Tons Processed 
T o m  Handled 

Tons C a t  Produced 
Tons Cement Produced 
Tons Cement Produced 
Tons Cement Produced 
Tons Cement Produced 

W 
Tons Cement Produced 

z? 
~ o n s  Cement Produced 5 

cn 
0 

~ o n s  lrprt t o  Process 
~ o n s  I-t t o  Process 

Tons lrpn t o  Process 
Tons Probsed 

Tons Finished Product 
Tons Finished Product 3 - 
Tons finished Product I\ ' 

Sinterirg 
3-05-GW-04 - Raw Clay1 Shale 0.5 (c) 0.25 0.0 0.0 0.0 0.0 . - - Tons Raw Material 

Crushinpl Screening 
3-05-009-05 - Rau Clay1 shale 0.8 (c) 0.4 0.0 0.0 0.0 0.0 . - - Tons Rau Material 

T r m f e r l  cawy lng  
3-05-009-06 - Rau ClaylShale - - -  --- 0.0 0.0 0.0 0.0 - - - Tons Raw Material 

Storage ~ l l e s  



8.7 CERAMIC CLAY MANUFACTURING 

7 23 8.7.1 Process Description1 C - 
. . The manufacture of ceramic clay involves the conditioning of the basic ores by several methods. These include 

the separation and concentration of the minerals by screening, floating, wet and dry grinding, and blending of the 
desired ore varieties. The basic raw materials in ceramic clay manufacture are kaolinite (A1203. 2Si02.2H20) 
and montmorillonite [(Mg, Ca) 0.AI2O3-5Si02.nH20] clays. These clays are refined by separation and 
bleaching, blended, kiln-dried, and fomled into such items as whiteware, heavy clay products (brick, etc.), 
various stoneware, and other products such as diatomaceous earth, which is used as a filter aid. 

8.7.2 Emissions and Controls I ( 7-9  
r 

4) k i s s i o n s  consist primarily of particulates, but some fluorides and acid gases are also emitted in the drying 
p cess. The high temperatures of the firing kilns are also conducive to the fixation of atmospheric nitrogen and 
the subsequent release of NO, but no published information has been found for gaseous emissions. Particulates 
are also emitted from the grinding process and from storage of the ground product. 1 

Factors affecting emissions include the amount of material processed, the type of grinding (wet or dry), the 
of the drying kilns, the gas velocities and flow direction in the kilns, and the amount of fluorine in 

p*lL the ores 

Common control techniques include settling chambers, cyclones, wet scrubbers, electrostatic precipitators, and ( bag filters. The most effective control is provided by cyclones for the coarser material, followed by wet scrubbers, 
bag filters, or electrostatic precipitators for dry dust. Emission factors for ceramic clay manufacturing are 
presented in Table 8.7-1 

Table 8.7-1. PARTICULATE EMISSION FACTORS FOR CERAMIC CLAY MANUFACTURINGa 
EMISSION FACTOR RATING: A 

Multiple-unit 

aEmirrion factors expressed as units per unit weight of input to process. 

b ~ p p r ~ x i m a t e  collection effictencv: 7 5  percent. 

CApproximate collection efficiency: 90 percent. 

Type of process 

a d~eferencer 2 through 5. 

eReference 3. 

2/72 Mineral Products Industry 

Uncontrolled Cycloneb I cyclone and scrubberC 
Iblton I kg/MT I lbhon 1 kg/MT I lbhon 1 kg1MT 
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1967. 

EMISSION F A a O R S  



K  K K  : K  E E K K K K  K K  K  K K E K K K K K K  K  
C  C C  > C  C < C C C C  C  C  C  C C C C C C C C C  C  

G a s  , ,  lss38z 
""  A A A A A  
N N  N N N N N  5 0 0  ? ? ? ? ?  $ + $  ,, """ " "  

O O ? ? ?  j. . n . . . . n . 

x 2 
s?3 

X X ? ?  ? ?  9 9 9 9 9 9  ? :: X 
X 0 0  0 0  o o c o o o  0  X :: ? ? ? ? ? ? ? ? ?  9 

0 0 0 0 0 0 0 0 0  0  



Chattanooga - Hamilton County 
Air Pollution Control Bureau 
351 1 Rossville Boulevard Chattanooga, Tennessee 37407-2495 

(615) 867-432 1 Telefax (615) 867-4348 . . .  

November 16, 1994 

Mr. Bryan Shrager 
Midwest Research Institute 
401 Harrison Oaks Blvd. 
Suite 350 
Cary, NC 27513 

Dear Mr. Shrager: 

Please find enclosed, copies of the information which you 
requested recently. The information enclosed consists of the 
most recent inspection reports and stack test results for three 
local ceramics manufacturing facilities. These facilities are 
Coors Electronic Package Company, Norton Company, and Steward 
Inc . 
I hope this information assists you in your present work 
associated with improvements to EPAts AP-42 Document. If you 
have any questions or require any additional information, please 
contact me. 

Very truly yours, 

B. Loyd Gravitt 
Air Toxics Coordinator 

@) ~rn  Recycled Paper 



A D E M  
ALABAMA 

DEPARTMENT OF ENVIRONMENTAL MANAGEMENT 
James W. Warr. Director 

Jim Folsom 
Governor 

November 14, 1994 

Mailing Address: 

PO BOX 301463 
MONTGOMERY AL Mr. Brian Schraeger 
36130-1463 MRI 

Suite 350 
Physical Address: 401 Harrison Oaks Blvd ~ 

1751 C0ng.W. L. 
Dickinson Drive 

Cary, NC 27513-2412 
Montgomery. AL 
36109.2608 Dear Mr. Schraeger: 

(205 ) 271-7700 Enclosed is the information that you requested concerning ~ m e r i c a  Olean Tile located 
FAX 270-5612 in Fayette, Alabama. 

If you have any questions or require further assistance, please call me at (205)271-7861 
Field Offices: 

Sincerely, 
110 Vulcan Road 
Birmingham. AL 
35209-4702 
(205 )942-6168 
FAx94t-1603 David O U S ~ ~ Y  

Engineering Services Branch 
400 Well Street 
P.O. Box 953 

Air Division 
Decatur. AL ADOIado 
35602-0953 
(205)353-1713 enclosure: 
FAX 340-9359 

2204 Perimeter Road 
Mobile. AL 
36615-1131 
(205 ) 450-3400 
FAX 479-2593 



$\!ED sr., 

2 h FS; 
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Office of Air Quality Planning and Standards 

5, d 
Research Triangle Park. North Carolina 2771 1 

'>.< peo,b~~'  

DRAFT 
Mr. Nelson coone+ 
Brick Institute of America 
11490 Comnerce Park Drive 
Suite 300 
Reston, Virginia 22091-1525 

AUG - 4 1994 

Dear Mr. Cooney: 

It was a pleasure meeting with.you and the other members of 
the Brick Institute of America on July 26. In the meeting I 
described how the Emission Inventory Branch of the U. S. 
Environmental Protection Agency (EPA) is in the process of 
updating the document Compilation of Air Pollutant Emission 
Factors, Volume I: Stationary Point and Area Sources (known more 
commonly as AP-42). As we discussed in the meeting, we have 
almost finished the testing phase of our effort to update the 
AP-42 section for Brick Manufacturing. As part of this process, 
we are now seeking additional emission data and updated process 
descriptions for sections that are being revised. 

Chapter 11 of AP-42 addresses the mineral products industry 
and is one of the chapters being updated. Enclosed is a copy of 
the existing Section 11.3, Brick and Related Clay Products. We 
would appreciate it if you or one of your associates would review 
the enclosed AP-42 section and would send us your comnents. In 
addition, please feel free to distribute the enclosed documents 
among other interested persons in the brick industry. We would 
appreciate a response to this request by September 22, 1994. 

As you can see from the AP-42 section, the current emission 
factors are based on data from only five emission test reports. 
Enclosed is a list of the test reports currently cited in AP-42 
and additional test reports that have been obtained for use in 
developing emission factors. If you are aware of additional 
emission data that we could use to develop emission factors for 
brick manufacturing, we would appreciate your assistance in 
obtaining copies of the data. In particular, if any emission 
data for screening and grinding operations are available, we have 
relatively little data on these processes. 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 specific comments on the general process description 
presented in the enclosed AP-42 section, information on 
variations in brick manufacturing operations, and identification 
of specific air pollution emission points associated with brick 
manufacturing. General information on the brick industry, 
including the location of plants and annual production rates also 
would be helpful. 

In our meeting we also discussed our use of information that 
would be considered by one or more of your member companies as 
Confidential Business Information (CBI). As I stated in the 
meeting we are sensitive to the needs of businesses to keep some 
information confidential. Therefore as I agreed, I am enclosing 
for your information our CBI procedures and the procedures we 
require our contractors to follow when handling CBI. Should your 
members wish to provide emission test data that contains CBI, I 
would ask that you have them identify the specific information in 
the test report that is considered CBI. 

We appreciate your cooperation and look forward to receiving 
your comments. If you have any questions or need additional time 
to respond to this report, I can be reached by telephone at 
(919) 541-5407 or by fax at (919) 541-0684. 

Sincerely, 

Ronald E. Myers 
Emission Factors and Methodologies Section 

Emission Inventory Branch. 

3 Enclosures 
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Enclosure  1 

8.3 BRICKS AND RELATED CLAY PRODUCTS 

8.3.1 P r o c e s s  D e s c r i p t i o n  

The manufacture  of b r i c k  and r e l a t e d  p r o d u c t s  such a s  c l a y  p i p e ,  p o t t e r y  
and some t y p e s  of r e f r a c t o r y  b r i c k  ' i n v o l v e s  t h e  mining,  g r i n d i n g ,  s c r e e n i n g  and 
blending of t h e  raw m a t e r i a l s ,  and t h e  fo rming ,  c u t t i n g  o r  shap ing ,  d r y i n g  o r  
c u r i n g ,  and f i r i n g  of t h e  f i n a l  p roduc t .  

S u r f a c e  c l a y s  and s h a l e s  a r e  mined i n  open p i t s .  Most f i n e  c l a y s  a r e  
found underground. A f t e r  mining,  t h e  m a t e r i a l  i s  crushed t o  remove s t o n e s  and 
i s  s t i r r e d  b e f o r e  i t  p a s s e s  o n t o  s c r e e n s  f o r  s e g r e g a t i o n  by p a r t i c l e  s i z e .  

To s t a r t  t h e  forming p r o c e s s ,  c l a y  i s  mixed w i t h  w a t e r ,  u s u a l l y  i n  a  pug 
m i l l .  The t h r e e  p r i n c i p a l  p r o c e s s e s  f o r  forming ' b r i c k  a r e  s t i f f  mud, s o f t  mud 
and d r y  p r e s s .  I n  t h e  s t i f f  mud p r o c e s s ,  s u f f i c i e n t  w a t e r  i s  added t o  g i v e  t h e  
c l a y  p l a s t i c i t y ,  and b r i c k s  a r e  formed by f o r c i n g  t h e  c l a y  through a  d i e .  Wire 
is used i n  s e p a r a t i n g  b r i c k s .  A l l  s t r u c t u r a l  t i l e  and most b r i c k  a r e  formed by 
t h i s  p rocess .  The s o f t  mud p r o c e s s  i s  u s u a l l y  used w i t h  c l a y  t o o  wet f o r  t h e  
s t i f f  mud p rocess .  The c l a y  i s  mixed w i t h  w a t e r  t o  a  m o i s t u r e  c o n t e n t  of 20 t o  
30 p e r c e n t ,  and t h e  b r i c k s  a r e  formed i n  molds. I n  t h e  d r y  p r e s s  p r o c e s s ,  c l a y  
i s  mixed w i t h  a  smal l  amount of w a t e r  and formed i n  s t e e l  molds by app ly ing  
p r e s s u r e  of 3.43 t o  10.28 megapascals  (500 t o  1500 pounds p e r  s q u a r e  i n c h ) .  A 
t y p i c a l  b r i c k  manufactur ing p r o c e s s  i s  shown i n  F i g u r e  8.3-1. 

Wet c l a y  u n i t s  t h a t  have been formed a r e  a lmost  comple te ly  d r i e d  b e f o r e  
f i r i n g ,  u s u a l l y  w i t h  w a s t e  h e a t  f rom k i l n s .  Many t y p e s  of k i l n s  a r e  used f o r  
f i r i n g  b r i c k ,  b u t  t h e  most common a r e  t h e  downdraf t  p e r i o d i c  k i l n  and t h e  
tunne l  k i l n .  The p e r i o d i c  k i l n  i s  a  permanent b r i c k  s t r u c t u r e  w i t h  a  number 
of f i r e h o l e s  where f u e l  e n t e r s  t h e  fu rnace .  Hot g a s e s  from t h e  f u e l  a r e  drawn 
up o v e r  t h e  b r i c k s ,  down through them by underground f l u e s ,  and o u t  of t h e  oven 
t o  t h e  chimney. Although lower  h e a t  r ecovery  makes t h i s  t y p e  l e s s  e f f i c i e n t  
than  t h e  t u n n e l  k i l n ,  t h e  uniform t e m p e r a t u r e  d i s t r i b u t i o n  l e a d s  t o  a  good 
q u a l i t y  product .  I n  most t u n n e l  k i l n s ,  c a r s  c a r r y i n g  abou t  1200 b r i c k s  t r a v e l  
on r a i l s  through t h e  k i l n  a t  t h e  r a t e  of one  1.83 mete r  ( 6  f o o t )  c a r  p e r  hour.  
The f i r e  zone i s  l o c a t e d  n e a r  t h e  midd le  of t h e  k i l n  and i s  s t a t i o n a r y .  

I n  a l l  k i l n s ,  f i r i n g  t a k e s  p l a c e  i n  s i x  s t e p s :  e v a p o r a t i o n  of  f r e e  water, 
d e h y d r a t i o n ,  o x i d a t i o n ,  v i t r i f i c a t i o n ,  f l a s h i n g ,  and coo l ing .  Normally, g a s  o r  
r e s i d u a l  o i l  i s  used f o r  h e a t i n g ,  b u t  c o a l  may be  used.  T o t a l  h e a t i n g  t ime  
v a r i e s  w i t h  t h e  t y p e  of p roduc t ,  f o r  example. 22.9 c e n t i m e t e r  (9  i n c h )  r e f r a c -  
t o r y  b r i c k s  u s u a l l y  r e q u i r e  50 t o  100 h o u r s  of f i r i n g .  Maximum t e m p e r a t u r e s  of 
about  1090°C (2000°F) a r e  used i n  f i r i n g  common b r i c k .  

10186 Mineral  Product  8 I n d u s t r y  



Enclosure  1 

8.3 BRICKS AND RELATED CLAY PRODUCTS 

8.3.1 Process  D e s c r i p t i o n  

The manufac tu re  of b r i c k  and r e l a t e d  p r o d u c t s  such a s  c l a y  p i p e ,  p o t t e r y  
and some t y p e s  of r e f r a c t o r y  b r i c k i n v o l v e s  t h e  mining,  g r i n d i n g ,  s c r e e n i n g  and 
blending of t h e  raw m a t e r i a l s ,  and t h e  forming,  c u t t i n g  o r  shap ing ,  d r y i n g  o r  
c u r i n g ,  and f i r i n g  of t h e  f i n a l  p roduc t .  

S u r f a c e  c l a y s  and s h a l e s  a r e  mined i n  open p i t s .  Most f i n e  c l a y s  a r e  
found underground. A f t e r  mining,  t h e  m a t e r i a l  i s  crushed t o  remove s t o n e s  and 
i s  s t i r r e d  b e f o r e  i t  p a s s e s  o n t o  s c r e e n s  f o r  s e g r e g a t i o n  by p a r t i c l e  s i z e .  

To s t a r t  t h e  forming p r o c e s s ,  c l a y  i s  mixed w i t h  w a t e r ,  u s u a l l y  i n  a  pug 
m i l l .  The t h r e e  p r i n c i p a l  p r o c e s s e s  f o r  forming b r i c k  a r e  s t i f f  mud, s o f t  mud 
and d r y  p r e s s .  I n  t h e  s t i f f  mud p r o c e s s ,  s u f f i c i e n t  w a t e r  i s  added t o  g i v e  t h e  
c l a y  p l a s t i c i t y ,  and b r i c k s  a r e  formed by f o r c i n g  t h e  c l a y  through a  d i e .  Wire 
i s  used i n  s e p a r a t i n g  b r i c k s .  A l l  s t r u c t u r a l  t i l e  and most b r i c k  a r e  formed by 
t h i s  p rocess .  The s o f t  mud p r o c e s s  i s  u s u a l l y  used w i t h  c l a y  t o o  wet f o r  t h e  
s t i f f  mud p rocess .  The c l a y  i s  mixed w i t h  w a t e r  t o  a  m o i s t u r e  c o n t e n t  of 20 t o  
30 p e r c e n t ,  and t h e  b r i c k s  a r e  formed i n  molds. I n  t h e  d r y  p r e s s  p r o c e s s ,  c l a y  
i s  mixed w i t h  a  smal l  amount of w a t e r  and formed i n  s t e e l  molds by a p p l y i n g  
p r e s s u r e  of 3.43 t o  10.28 megapascals  (500 t o  1500 pounds p e r  s q u a r e  inch) .  A 
t y p i c a l  b r i c k  manufactur ing p r o c e s s  i s  shown i n  F i g u r e  8.3-1. 

Wet c l a y  u n i t s  t h a t  have been  formed a r e  a lmost  complete ly  d r i e d  b e f o r e  
f i r i n g ,  u s u a l l y  w i t h  w a s t e  h e a t  from k i l n s .  Many t y p e s  of k i l n s  a r e  used f o r  
f i r i n g  b r i c k ,  b u t  t h e  most common a r e  t h e  downdraf t  p e r i o d i c  k i l n  and t h e  
tunne l  k i l n .  The p e r i o d i c  k i l n  i s  a  permanent b r i c k  s t r u c t u r e  w i t h  a  number 
of f i r e h o l e s  where f u e l  e n t e r s  t h e  fu rnace .  Hot g a s e s  from t h e  f u e l  a r e  drawn 
up o v e r  t h e  b r i c k s ,  down th rough  them by underground f l u e s ,  and o u t  of t h e  oven 
t o  t h e  chimney. Although lower  h e a t  r ecovery  makes t h i s  t y p e  l e s s  e f f i c i e n t  
t h a n  t h e  t u n n e l  k i l n ,  t h e  uniform t e m p e r a t u r e  d i s t r i b u t i o n  l e a d s  t o  a  good 
q u a l i t y  product .  I n  most  t u n n e l  k i l n s ,  c a r s  c a r r y i n g  about  1200 b r i c k s  t r a v e l  
on r a i l s  through t h e  k i l n  a t  t h e  r a t e  of one 1.83 m e t e r  ( 6  f o o t )  c a r  p e r  hour.  
The f i r e  zone  i s  l o c a t e d  n e a r  t h e  midd le  of t h e  k i l n  and i s  s t a t i o n a r y .  

I n  a l l  k i l n s ,  f i r i n g  t a k e s  p l a c e  i n  s i x  s t e p s :  e v a p o r a t i o n  of f r e e  w a t e r ,  
d e h y d r a t i o n ,  o x i d a t i o n ,  v i t r i f i c a t i o n ,  f l a s h i n g ,  and coo l ing .  Normally, g a s  o r  
r e s i d u a l  o i l  i s  used f o r  h e a t i n g ,  b u t  c o a l  may be  used. T o t a l  h e a t i n g  time 
v a r i e s  w i t h  t h e  t y p e  of p r o d u c t ,  f o r  example, 22.9 c e n t i m e t e r  (9  i n c h )  r e f r a c -  
t o r y  b r i c k s  u s u a l l y  r e q u i r e  50 t o  100 hours  of f i r i n g .  Maximum t e m p e r a t u r e s  of 
about 1090°C (2000°F) a r e  used i n  f i r i n g  common b r i c k .  
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8.3.2 Emiss ions  And ~ o n t r o l s l t 3  

p a r t i c u l a t e  m a t t e r  i s  t h e  primary emiss ion  i n  t h e  manufac tu re  of b r i c k s .  
The main s o u r c e  of d u s t  i s  t h e  m a t e r i a l s  hand l ing  p rocedure ,  which i n c l u d e s  
d r y i n g ,  g r i n d i n g ,  s c r e e n i n g  and s t o r i n g  t h e  raw m a t e r i a l .  Combustion p r o d u c t s  
a r e  e m i t t e d  from t h e  f u e l  consumed i n  t h e  d r y e r  and t h e  k i l n .  F l u o r i d e s ,  
l a r g e l y  i n  gaseous  form, a r e  a l s o  e m i t t e d  from b r i c k  manufac tu r ing  o p e r a t i o n s .  
S u l f u r  d i o x i d e  may be e m i t t e d  from t h e  b r i c k s  when t e m p e r a t u r e s  r each  o r  exceed 
1370°C (2500°F) ,  b u t  no d a t a  on such emiss ions  a r e  a v a i l a b l e . 4  

MINING 

~ i g u r e  8.3-1. B a s i c  f lbw diagram of b r i c k  manufac tu r ing  p rocess .  
(P = a  major  s o u r c e  of p a r t i c u l a t e  emiss ions )  

. I 

A v a r i e t y  of c o n t r o l  sys tems may b e  used t o  r educe  bo th  p a r t i c u l a t e  and 
gaseous  emiss ions .  Almost any t y p e  of p a r t i c u l a t e  c o n t r o l  sys tem w i l l  reduce 
emiss ions  from t h e  m a t e r i a l  h a n d l i n g  p r o c e s s ,  bu t  good p l a n t  d e s i g n  and hooding 
a r e  a l s o  r e q u i r e d  t o  keep  emiss ions  t o  a n  a c c e p t a b l e  l e v e l .  

The emiss ions  of f l u o r i d e s  can  be  reduced by o p e r a t i n g  t h e  k i l n  a t  tem- 
p e r a t u r e s  below 1090°C (2000°F) and by choosing c l a y s  w i t h  low f l u o r i d e  con- 
t e n t .  S a t i s f a c t o r y  c o n t r o l  c a n  be  ach ieved  by s c r u b b i n g  k i l n  g a s e s  w i t h  w a t e r ,  
s i n c e  wet c y c l o n i c  s c ~ b b e r s  can  remove f l u o r i d e s  w i t h  a n  e f f i c i e n c y  of 95 1 

I 
p e r c e n t  o r  h i g h e r .  ~ 

- 

+ 

Table  8.3-1 p r e s e n t s  emiss ion  f a c t o r s  f o r  b r i c k  manufac tu r ing  w i t h o u t  
c o n t r o l s .  Tab le  8.3-2 p r e s e n t s  d a t a  on p a r t i c l e  s i z e  d i s t r i b u t i o n  and emiss ion  
f a c t o r s  f o r  u n c o n t r o l l e d  sawdust  f i r e d  b r i c k  k i l n s .  Table  8.3-3 p r e s e n t s  d a t a  
on p a r t i c l e  s i z e  d i s t r i b u t i o n  and e m i s s i o n  f a c t o r s  f o r  u n c o n t r o l l e d  c o a l  f i r e d  
tunne l  b r i c k  k i l n s .  

HOT 
GASES 
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TABLE 8.3-2. PARTICLE SIZE DISTRIBUTION AND EMISSION FACTORS FOR 
UNCONTROLLED SAWDUST FIRED B R I C K  KILNSa 

EMISSION FACTOR RATING: E --- 
Aerodynamic p a r t i c l e  Cumulative weight  X Emiss ion f a c t o r b  

d i a m e t e r  (um) < s t a t e d  s i z e  I - 

T o t a l  p a r t i c u l a t e  emiss ion  f a c t o r  0.12C 
I I I 

I 

aReference  13. 
b ~ x p r e s s e d  a s  cumula t ive  weight  of p a r t i c u l a t e  - < cor respond ing  p a r t i c l e  

s i z e l u n i t  weight of b r i c k  produced. 
CTotal  mass e m i s s i o n  f a c t o r  from T a b l e  8.3-1. 

P a r t i c l e  d i a m e t e r ,  pm 

F i g u r e  8.3-2. Cumulative weight  p e r c e n t  o f  
p a r t i c l e s  l e s s  than s t a t e d  p a r t i c l e  d i a m e t e r s  
f o r  u n c o n t r o l l e d  sawdust  f i r e d  b r i c k  k i l n s .  

EMISSION FACTORS 



T A B L E  8.3-1. E M I S S I O N  FACTORS FOR B R I C K  MANUFACTURING WITHOUT CONTROLSa 

E M I S S I O N  FACTOR R A T I N G :  C 

V o l a t i l e  Organic Compound. 
Particulates S u l f u r  oxide. Carbon monoxide Nomethane Methane Nitrogen oxide. F1uoride.b 

Procea. k g l m  I b l t o n  kg lng  I b l t o n  kglllg l b l t o n  kglllg I b l t o n  k g l b  Lblcon kglMg I b l t o n  k ~ l m  l b l t o n  
x 
P. Par u t e r i e l  h a o d l i n g c  
3 
m Dviw 3 5  70 

- - - - - - - - - - - - 
1 Grind ing  3 8  76 - - - - . - - - - - - - 
m S t o r a l e  I 7  34 - - - - - - - . - - - - 
C 

a 
1 Brick d r y e r d  
0 CoalI'.. f i r e d  0.006A 0.012A 0.55s 1.10s - - - - - - 0.33 0.66 - 
0. 
C 
o Curing and F i r i n g C  
n hlnn.l kiln - - - - .. 

G.. f i r e d  0.012 0.023 k g  Neg 0.03 0.06 0.0015 0.003 0.003 0.006 0.09 0.18 0.5 1 .O 
O i l  f i r e d  0.29 0.59 1.98s 3.95s 0.06 0.12 0.0035 0.007 0.013 0.025 0.525 0 0.5 1 .O 
Coal f i r e d  0.34A 0.67A 3.65s 7.31s 0.71 1.43 0.005 0.01 0.003 0.006 0.73 1.45 0.5 1.0 
Co.118.. f i r e d  0.16A 0.31A 0.31S 0.62s - - - - - - 0.81 1.61 - - 
Sardumt f i r e d  0.12 0.24 - - - - - - - - - - - - 

.7 

Y P e r i o d i c  k i l a  
C.. f i r e d  0.033 0.065 Neg R g  0.075 0.15 0.005 0.01 0.01 0.02 0.25 0.50 0.5 1 .O 
O i l  f i r e d  0.44 0.88 2.935 5.865 0.095 0.19 0.005 0.01 0.02 0.04 0.81 6 0.5 1.0 
Coal f i r e d  9.42 18.84 6.06s 12.13s 1.19 2.39 0.01 0.02 0.005 0.01 1.18 2.35 0.5 1 .O 

.Kxpre..ed a. u n i t s  p e r  u n i t  weight  of b r i c k  produced. me b r i c k  weigh. about  2.95 kg (6.5 pound.). D..h - No d a t a .  
A - I a s h  i n  c o a l .  S v I s u l f u r  i o  f u e l .  Neg - n e g l i g i b l e .  

b ~ e f e r s n c e ,  3 ,  6-10. 
cB.med on datm from S e e r i o n  8.7 on Ceramic Clay h n u f a c t u r i n g  i n  t h i s  p u b l i c e t i o n .  Becauee of proces. v a r i a t i o n  

e m  step.  may be m i t r e d .  S t o r a g e  10s.e. app ly  o n l y  t o  t h a t  q u a n t i t y  of m a t e r i a l  s t o r e d .  
d ~ e f e r e n c .  12. 
eBeE.renc.m I .  5, 11-16. 



TABLE 8.3-4. PARTICLE SIZE DISTRIBUTION AND EMISSION FACTORS FOR 
UNCONTROLLED SCREENING AND G R I N D I N G  OF RAW MATERIALS 

FOR BRICKS AND RELATED CLAY PRODUCTSA 

EMISSION FACTOR RATING: E 

Aerodynamic p a r t i c l e  
d i a m e t e r  (urn)  

Cumulat ive  weight  Z 1 Emission f a c t o r b  
< s t a t e d  s i z e  - I (kg /@)  

I T o t a l  p a r t i c u l a t e  emiss ion  f a c t o r  38C I 
I 
aReferences  11,  18. 

I 
b ~ x p r e s s e d  a s  cumula t ive  weight of p a r t i c u l a t e  < cor respond ing  

p a r t i c l e  s i z e l u n i t  weight  of raw m a t e r i a l  p rocessed .  
CTota l  mass e m i s s i o n  f a c t o r  from Tab le  8.3-1. 

F i g u r e  8.3-4. Cumulative weight p e r c e n t  o f  
p a r t i c l e s  l e s s  t h a n  s t a t e d  p a r t i c l e  d i a m e t e r s  
f o r  u n c o n t r o l l e d  s c r e e n i n g  and g r i n d i n g  of raw 
m a t e r i a l s  f o r  b r i c k s  and r e l a t e d  c l a y  p roduc t s .  

I." 

1.1 

P) 
N 

.d 
w 1.. 

0 * -  
P) 
Y ,, 
a 
LI 
m ..- 
v - -  
N m .  

LI w -  
C * -  
.,M - 
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e" 
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. 0 
i-. 
0 
a 

0" 
n 
n 

I 
I 

- 
P) 

0 
,.a ,, - 

> I 
.r( LO - I F 
LI (R 

\ 

d 1 
2 .  m 
8 ' a I 

- I., 
0 o., 

a. 1 

I 
f Yeilhc pereenr 

mir.tw factor 
- - - - - - I  

0.0, - 
2 , 6 3 '  1 I." I " " 1 1 n 1 . 1 1  

P a r t i c l e  diameter,pm 



TABLE 8.3-3. PARTICLE SIZE DISTRIBUTION AND MISSION FACTORS FOR 
UNCONTROLLED COAL FIRED TUNNEL BRICK KILNSa 

EMISSION FACTOR RATING: E 

Aerodynamic p a r t i c l e  Cumulative weight X 
d i a m e t e r  (urn) < s t a t e d  s i z e  I - 

Emission f a c t o r b  
(kg/&) 

I T o t a l  p a r t i c u l a t e  m i s s i o n  f a c t o r  0.34AC I 
I I I 
aReferences  12. 17. 

I 
b ~ x p r e s s e d  a s  cumula t ive  weight of p a r t i c u l a t e  ( cor responding  p a r t i c l e  

s i z e t u n i t  weight of b r i c k  produced. A  = X a s h  i n  coa l .  (Use 10% i f  
a sh  c o n t e n t  is not  known). 

=Total  mass emiss ion  f a c t o r  from T a b l e  8.3-1. 

P a r t i c l e  d i a m e t e r ,  pm 

F i g u r e  8.3-3. Cumulative v e i g h t  p e r c e n t  o f  
p a r t i c l e s  less t h a n  s t a t e d  p a r t i c l e  d i a m e t e r s  
f o r  u n c o n t r o l l e d  c o a l  f i r e d  t u n n e l  b r i c k  k i l n s  

U i n e r a l  P r o d u c t s  I n d u s t r y  
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Enclosure 2 

TEST REPOI 

Tile Co. Apr. 1980 

Feb. 7-9. 1984 

General Shalc Kingspon, TN 
July 21, 1982 

General Shalc Knoxville, TN 
Apr. 22, 1986 

General Shale Marion, VA * Oet. 17-19.1990 

General Shale Mwresville, IN I Dec. 2,  1986 

Pine. Hall I Madison, NC 
Brick-EPA 0ct.-Nov., 1992 
test I 

EPA test Nov. 8-12, 1993 

General Shalc- 
EPA test 

: AVAILABLE F 

Fuel 

Coal 

Johnson City, TN 
July 26-3 1,1993 

Sawdust 

Coal 

Coal 

Coal 

Coal 

Coal 

Coal 

Coal 

Coal 

Cosl and 
supplemental gas 

Cosl 

Natural gas 

Natural gas 

Natural gas 

Sawdust 

Cosl and 
supplemental gas 

Natural gas 

USE IN DEVELOPING EMISSION FACTORS 

Pollutants 

Kiln--PM, S 4 ,  NO,, Panicle size 

Kiln--C4, Panicle size 

K i l n S Q ,  NO,, CO, THC, C Q  
Drver-SQ. NO, CO. THC. C0, 

Kiln-Filt. PM, C 4  

Kiln-Filt. PM, COX 

Kiln-Filt. PM, C 4 ,  Panicle sizing 

Kiln--Fill. PM, C q  
Coal crusher--Fill. PM 

Kiln-Filt. PM, C q  

2 Kilns--Fill. PM, C02  

Kiln-Fill. PM, S Q ,  NO,, CG, 

Kiln-Fill. PM, S Q ,  NO,, CG, 

Kiln-Filt. PM, HF, S 4  
Drver-SQ 

Orinding mom-Filt. PM, PM-I0 
Sawduat dryer--Fill. PM. Cond. PM, PM-10, SO2, NO,, CO, THC, 
methane, ethane, C Q ,  HFIHCL, volsdlcs, semi-volatiles, metals 
Kiln-Fill. PM, Cond. PM, PM-10, SO2, N 4 ,  CO, THC, methanc, 
ethane, COz, HFIHCL, volatiles, semi-voletilea, metals 

Grinding mom--Fill. PM, PM-I0 
Brick dryer-THC 
Kiln-Fill. PM. Cond. PM, PM-10, SO,, NO,, CO, THC, methane, 
ethane. CO,, HFIHCL. volatiles, semi-volatiles. metala 

Grinding mom-Fill. PM, PM-10 
Brick dryer--THC, methane, ethane 
Kiln-Fill. PM, Cond. PM, PM-10, SO,, NO,, CO, THC, CQ, 
HFIHCL, volatiles, semi-volatiles, metals 




