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Source category: Portland Cement Date: 01/15/93

Plant name ; Ideal Cement Company Location:  Houston, T
Testdate 5/18 - 5/20/71 Ref. No.: 5
Process : wet Basis for process rate : slurry feed

Emission |Process

Type Runirate, rate, Emission factor

Source contro| Pollutant No. |Ib/hr ton/hr [kg/Mg Ib/ton
clinker cooler [fabric [filt. PM 1 1.561 61.8 0.0126 0.0253
filter [filt. PM 2 2812 62.7 0.0224 0.0448
filt. PM 3 1.941 63.7 0.0152 0.0305

average | 0.0168 | 0.0335 |Rating: B |
con. inorg. P| 1 1.977 61.8 | 00160 | 0.0320
con. inorg. P| 2 2511 62.7 | 0.0200 | 0.0400
con.inorg. Pl 3 1.328 63.7 ]| 0.0104 | 0.0208
average | 0.0155 | 0.0310 |Rating: B |

finish rril fabric [filt. PM 1] _0527] 346 | 00076 | 0.0152
grinding fiter [filt. PM 2/ 0683] 339| 00101 00201
filt. PM 8] 0446 372 0.0060| 00120

average | 0.0079 | 0.0158 [Rating: B |
con. inorg. P| 1 0.264 346 | 0.0038 | 0.0076
con.inorg. P| 2 0.288 339 | 0.0042| 0.0085
con. inorg. P| 3 0.315 372 | 0.0042 | 0.0085
average | 0.0041 | 0.0082 |Rating: B |
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PREFACE ' )

The work reported herein was conducted by The Envirchmental Protéction
Agéncj (EPA),.Office of Air Programs, Emission Testihg Branch (ETB), Metal.
: Iuréitai and Mechanica} Section, Mr. Clyde Riley served as the Project
Officer and directed the ETB field team consisting of Mr. Frederick laerker
and Mr, Gene Smith, Mr. Philip York served as P?dject Engineer and Mr. Howard

Crist performed the pollutant analyses at the EPA laboratories.

Approved:

Environmental Protection Agency
I B
VNS Ckh:l__ﬂgé bl

" Gene Y, Smith
- Chief, Hetallurgical & Mechanical Section

March 29, 1972
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IV. INTRODUCTION

Source sampling was conducted at the Houston, Texas wet process plant

of the Ideal Cement Company to determine part1cuiate emissions from the

S —

-

baghouse stacks of the clinker _cooler and the finish mil? grinding system.

T T — T

Three part1cu¥ate runs were performed at each stack (for a total of 6 runs)

" between 18 May -and 20 May, 1971. Sampling locations are shown in Figure 1.

 EPA Method5'1 and 2, Federal Register, December 23,_1971,-were used
to determine thé_number of required éamp]ing points per stack and ﬁhe stadk

gas-veIocity and volumatric flow rate. Particulate emissions were determined

using EPA Method 5 of the Federal Register.

V. SUMMARY OF RESULTS

A summary of the particulate emissions data for the No. 2 clinker cooler
and finish mill grinding system is presented in Tables 1 and 2. Clinker
cooler em1551ons (ba:ed on the probe, cvc]one and filter catches) ranged

from 0.0253 tc00448 1bs/ton of feed, Em1ssicns from the finish ni\]

grinder baghouse were batween 0.0120 and 0.0201 1b/ton of feed.
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| TABLE 1
l SUMMARY_OF RESULTS FOR CLINH—ZR COOLER ) |
; fon Hurher _ o 1 S o 2 | 3
' ¥ ouze | 5-18-71 . 51871 5-18-71
farcent Excess Air : : NA g L | ~ NA
I | rarcent Isokinetic | - 102.7 -~ 98,5 - 98.8
1 stack Flow Pate - SCFM* dry ~ 104,057 100,432 102,165
1 siack Flow Rate - ACFI wet 127,032 . 126,664 128,672
' ] votume of Dry Gas S spled - SCF 101,07 94,15 96.05
I reed Pate < tons/m+ = - 61.8 | 1 62.7 - 637
Particulatas : - _
I Probe, Cycione, & Filter Catch , L | ' -
g - S - . 20.5 | 14.2
' 1 or/see dr‘y . 0.00180 0.00335 0.00228
§  or/CF @ Stack Cmmtmﬂs 0.00147 ~ 0.00266 . 0.00180
' : 1bs/hr, R -1 B 2.812 1.941
; 1bs/ton feed | . 0,0253 . 0.0848 0.0305
1 _g rig . 26.3 81 . 23.3.
B} or/serE dvy | 0.00401 0.00623 ~0.00373.
-; gr/CF ¢ Stack Conditions - 0.00328 0.00494 0.00296
l hs/hr 3.5 | 5,323 3.269
1bs/ton feed | 0.0572 ~0.0849 0.0513
l ] % Impinger Catch o 55.1 46.2 - 39.1
I b 7 70°F, 20.92" Hg
l £ NA - Not Applicable
l .' —— 5




i TABLE 2 R
SUMMARY OF RESULTS FOR FINISH MILL GRINDIHG SYSTEM
[ T ] - 2 - 3
| ' C 51972 521971 §5-20-71
l parcent Excass Air - NA . . | I T ONA ,
b porcent Tsokinetic . 10940 102.9 98.9
B ] steck Fow rate - scRie ary 26,360 26,252 26,244
B stsck Flow Rate - ACFM vat 35,185 - 35,679 35,780
l d Volume of Dry Gas Sampled - SCF 140.35 . . 131,99 126,82
| read Rate - tons/hr o R 33.9 $ 37.2
-._ _r-'g.rticuiate_ja_. - - )
' Probe, Cyclon=, & Filter Catch . R _
i mg - o 22.0 C 2.9 17.1
4 ar/SCFx dry S 0.00241 . 0.00314 0.00208
l 1 gr/CF @ Stack Conditions ~0.00181 - . 0.00231 0.00152
1 os/he. - 0.527 - 79,683 0.446
. 2 ns/ton feed - .. 0.0152 ~0.0201 10.0120
l _. Tl f_‘a’c';*.h _ _ . :
g | N 32.9 37.8 27.9
' g or/SCF* dvy - 0.00361 0.00441 . 0.00339
{  r/CF @ Stack Conditions 0.00270 . 0.00324 0.00248
l £  lbs/hr _ a ; 0.791 0.971 - 0.761
] . Tbs/ton feod I 0.0229 0.0287 ~ 0.0205
' % Impinger Catch 33.1 ; 28.8 38.7
l }I * 70°F, 29.92" Hg
NA - Not Applicable
[ N 6
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VI. PROCESS DESCRIPTION

Clay, crushed oyster shell, and silica sand are brought to the plant
by barge from deposits along the Gulf of_Mekico. These materials are ground
and blended in two rotatino ball mills to form a slurry. . |
The blended slurry is'fed into the upper ends of two sloping, slowly

revolving k11ns. These kilns are gas ~fired with a capacity of 5,250 bb]s. R

per day each and are 450 ft. long and i2 ft. 1n d1ameter w1th refractory 11n1ng -

encased in a steel cy11nder.. Fuel consumption is 1 300 ooo BTU per barrel :

of cement produCEo. Dur1ng passage through the wivny” the raw materials are heated
to a temperature of approxzmate]y.2800°F to produce the eiement hydraulic calcium
silicates, known in the trade’ as ™ EYinkerh. - 1r13;marble sized clinker material

is'then discharged from the lower end of the kilns at temperatures exceed1ng

' 2000°F and fed immediately into two ajr-quenching cooler units which reduce the

temperature of the material to about 150°F. From these coolers, the newly-formed
c11nker material is conveyed to storage silos.

A small amount of qypsum (4, 45% by weight) is added to the clinker material
and this mixture is fed into two finish grinding m11ls.w1th a capacity of 47 tons
per hour each. The mixture learing the grinding mills is fed to two air-separa-
tors or clas‘1f1ers where the coarse mater1a1 is returned to the mills and the
finished cement (90% through 325 mesh ‘screen) is pneumat1ca11y pumped to storage
silos. Present plant production js approximately 4,000,000 barrels of cement

per year.

The control equ1pment of interest in this report consists of a MNikro-

Pulsaire bagho : the No., 2 clinker cooler and a Norblo hﬁghouse

collector on the No. 2 finish m111 gr1nd1ng system.
- — e ———— -
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The Mikro-Pulsaire collector consists primarily of a,series-of

cylindrical filter elements enclosed in a dust-tight housing. The felted

"fiTter media 1is “Nonex" which is heau-reswstant for temperatures up to 425°F

and is supported on a stainless-steel wire frame. Dust-laden air is adm1uted
to the housing and clean air withdrawn from inside the filter cylinder. As
clinker dust particles_accumulate on the filter elements, periodic cleaning
js accomplished by introduction of a_momentary'jet df high-pressure air through
a venturi mounted above each filter cylinder. A continuous flow of air through
the collector is maintained, sihce only a fraction of.the'tota1 filter area is
cleaned at one time. The dust particles fall by gravity during the cleaning
cycle to the hoppers below where the material is removed by a horizontal screw
conveyor and then conveyed to the clinker storage silos. ' |

The Mikrg-Pulsaire unit is designed to handle an uaf volume of 145,000

_ R

fggltat 250% Tor & par?ormance of 09,8+ parcent @ ‘C1e“Cj The effective

collecting surface area is 18,720 ft" which gives an air-to-cloth patio of

7.7:1. The préssure drop across the filter varies from 4 to 6 inches of water.
-H

The collector contains 2,016 bags with a minimum 1jfe expectancy of three (3)
years, and each bag costs.$12.00. The expected 1ife of the baghouses is 40+ years,
and the installed cost in September, 1970 was about $600,000.00 for both co15
lectors.
| The basic unit of the Norblo baghouse collectors on the finish mill grinding
systems is a compartment which contains 108 cloth filter bags (6" diameter X
8' 3" long) or a total of 1,295 ft of free filtering area. These bags are
arranged in two groups of 54 bags. Each group has its own $ndividual bag holder

T m———

and shaker contrelled by an electric timer with reversing air flow. " Each come

partment is 10' tal] x 8' 6" x &' above a5 6“ tall 60° hopper. The particulate




I $ |
¥
l N
R
o
' ’
*
,v
'
4
=
1
!
N
H .
M.
\.
¢
i

matter is collected on the inside of the cioth filter bags {spun "Dacron")
and falls by gravity during the cleaning cycle to the hopper, where fhe
material (cement) is removed by a horizontal ‘screw conveyer.

The Norbio baghouse collector is designed to handle an air volume of
33,000 ACEM at 180°F fdr & performance of 99.9+ percent efficiency. The
r;;;;;;;;;#collecting sufface area. of eacghgggabuée which contains 12 compart-
-ments is 15,552'ft2, ining an air-to-cloth ratio of 2:12:1, The pressufe

— .
drop across the filter is approximately 3 inches of water. The coliecters
each cdntain 1,296 bags with an average 1ife of five (5) years and each bag
costs $3.65. The baghouses were installed in 1958 and the expected life is

40+ years. HNeither the total ihsta]]ed.cost-nbr?the~anﬂuaﬁ~ﬁperating cosﬁ
e S . ° ) .

of this unﬁt viere available.

VII. LOCATION OF SAMPLING POINTS

The Tocations of the sampling ports are shown schemafica?]y in Figures
2 and 3. At each stack, sampling was conducted along each of two perpendi-

cular stack diameters. The number of sampling points was dependent upon the

- distance of the sampling ports from disturbances in the gas flow, as described

in Method 1 of the Federal Register, Vol. 36, Mo, 247, December 23, 1971. The

number of points sampled was 22 points per diameter (for a total of 44 points)

at the clinker cooler stack,and 12 points per diameter (each point sampled

twice, for a total of 48 points) at the finish mi1l stack. The sampling tine

at each point throughcut the testing was threes minutes,

VIII. PROCESS OPERATION

i fis : . .
Operating conditions of this continucus process were normal tiroughout
the testing.
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- IX. SAMPLING AND ANALYTICAL PROCEDURES

’

Complete details of the equipment and procedures used for particulate -

ST T - i

sémp]ing'are described in Fethod 5, Federal Reaister, December 23, 1971.

The procedures for analyzing the particulates conform to Method 5
with thé added exception of the impinger catch being analyzed for particu-

late residue incTuding organic matter.

2 s AR I SRR o8 g e T oAt

Quantitative analyses results of material collected on the glass fiber

filter and in the residue samples are reported in Appendix C.
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APPENDIX C
LABORATORY RESULTS

Tables C - 1 and C - 2 present a summary of the particulate cleanup
and analysis data. Table € -3 presents the results of a metals analysis

conducted on the sampies from runs no. 3 of the clinker cooler and finish

mil) stacks.

TABLE C - 1 |
PARTICULATE BESULTS, CLINKER COOLER (1)
run 1 run 2 rur. 3
jmpincer water sample no. (1 A) (28 (3 &)
' wt., mg : 14.5 17.6 9.1
probe, cyclene sample no. (1B (2 8) (3 B)
wt., Mg 11,8 19.4 13.4
filter ~ sample no. (o) (z ¢) - {3¢)
wt., mg 0.0 ~ 1.1 0.2
Total partficulates, mg 26.3 38.1 23.3
Note: water blank: 1.4 mg/500 mi
acetone blank: 1.1 mg/500 mi
| TABLE € - 2 |
PARTICULATE RISULTS, FINISH MILL GRINDIHG SYSTE! (1)
| run 1 run 2 Crun 3
impinger vater samnle no., Ty (5 h%)- {8z)
wWh., M0 : 10.9 10.¢ 10.8
prote, cyclone . semnle no, {2 B) (5 B) (23]
- wWi., W3 19.2 20.2 144
C Filter serpie no. & 1) {5¢) lez)
vt., T3 2.8 6.7 3.hn
7 27.9

Total Particulictes, mg 32.9 37.8

oo tefore enalysis

* Several particles of sitica cet feuad in impinger waier, rvamov

Note: water blank: 1.4 mg/ 800 mi

acetone blank: 1.1 mo/old mi

h JE A
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TABLE C - 3
. RESULTS OF METALS anaLysts @)

Comzents -~ (1)

(2}

)

Sampie: run number 3, clinker cooler
Types of Analyses - Spark Source Mass Spectrograpn (SSMS)
' Optical Emission Spectrography (OES)
t1ysis SEMS OES SSHS 1133 Analysis ssns QES SSMS OES-
-te No. 3A+3B  3A+3B 3C 3C Sampie No. 3A+3B 3A+3B 3C 3C
g 22.5 22.5 0.8 0.8 wt,, MG 22.5 22.5 0.8 0.8
jement o | _ iement
Mg 0.0% <0.03 <0.05 <0.6 B 10. 20, (c) (N
Be <0.005 <0.02 <0.005 <2, F <0.03 (b} (c) (b)
l Cd 2. <2. <0.4 <60. Li 0.2 <3. 3. <i5.
e 0.3 <& <0.4 <3, Ag 4. 2. 0.1 <2,
' v 0.3 i. <10. <30. Sn 30. 40. 7. 1C.
it 5. 10. <B. <.b. Fe 200. 400, <500. <600.
' w100, . 200 <7. <. Sr 3, 8. 30 <60.
o) 0.1 <1. 0.03 <15, Na High 10,0600.  {c) {c)
l Cr 40, 80. <10. <30, K High 10,000 (¢) (¢}
in zG. <10. <q, <30. Ca High 50,000, (c) (c)
l Cu 15, 10. <0.5 <3. $3 High 1,500,  (¢) (c)
Py 20. 12. <1, <1s, Mg High €0. (c) {¢}
‘l Se 2. (b) <0.3 (b) '
. (a) 211 results given in total micreograms per sample.
{b) Not cetectabdble by OES.
l {¢) Useful determination is precluded by high contribution from blank.
* (lass filters - values given ar impu-ify levels above glase background.

Estimates of precicion are £25% and x100% for SSIS,

Where discrepznciecs in results occur betwesn OLS and SEMS, take
the average as beingz most correct., If grezter accuracy is
demanded, the concenctrations can be determined by AA, other
classical chemical techniques and/or better standardization of
the OES and SSM5. : :

-~
LG

High in the SSMS column is given where comentrations are
found gencrally grezter than 500 pom. The latitude of the
photographic emulsion prevents obtaining dztections to 0.1 ppm: -
and up to 5060 ppm. This would not be a preblem with electrical
detection. - :




Types of Analyse

TABLE C-4
RESULTS oF METALS An;Lvs*s(a3

run number 3, Tinish mill air separator

s - Spark Source Mass Spect"ouraph (S%%S)
Optical Emission Speciirography (OES)

()
(bl
{c)

+ Glass

‘Corments - (1)
(25

(3)

411 results given in total

Useful determination it preciuded BY nigh c¢

£iiters - values given

_ demanded,

l,msis SSHS OES SSMS DES Analysis SSHS 0ES SSHS 0ES
wie Ho.  GATGD 6A+6B 6C 6C sample lo.  BA#GBos BA+ER 6C 6C
&S 24.9 24.9 3.0 3.0 wt.,mnd 24.9 4.93% 3.0 3.0
o .
jement Element
\
Wy 0.02 <0.02 0,04 <0.5 B 40, 40, (c) (c)
Be - .0.02  <0.02 <0.005 <z F <0.1 ()  (¢) (b)
@ - 2 <2, <0.4  <60. Li 0.1 <3, 3. <15,
As 1. <2, <0.6 <30, kg 2. 2. <0.4 <2.
v 1. 2. <5, <30, T.0 °m 60. to. 20, <20
Mp 4, 6. <5, <8, ' Fe 200. 400. <500. <600.
i 300. 400,  <15. <6. Sr 10. 1.  50. < 69,
Sb 0.3 <L 0.03 <15. Na High 10,000. () (<)
or ne, so. 10, <30 K igh 10,000 <) (c)
in 0. <10, <4, <30. o High 50,000, ¢y (e}
Ly 0. 10. <0.5 <3, Si High  1,5C0. (c) (c)
Pb 4. 6. 2. <15. Mg High 100, (c) (e}
Se _ 1. (b} <0.3 {b)

Yot detectable by QES.

ﬂﬂtribut;ot £-com blank.

k qua.

)
L
o
14 I'

are iTpuUrity levels

Estimates of prec {cion are £20% and =1007 for S5HE,
sosults oocur betwarh oES and SEMS, rahe
1t g*aa;cr accuracy is
oth

Where diserepancicsh in

~o —oagt

the average as heing TOEL
& .

the CL'!‘CL,—AC‘:G\.LC—‘S Cv &

reshninues ﬁDu/C: better ctandardizction cf

corTeTho

., ne determined OV

-

n.-\ .
classical c‘C“1r°'
the ‘OES and gLt

popor

nigh in the ¢3MS column LT RIVOD where somentralions

O c
found generailly [ToRIOT ‘vap 507 prm.  Ihe Tatitude of the
photo"*e:nic cwerlsion prevents cutaining crtacticns to 8.1 =
and vp to 500 prw ~wig vpuld not be @ preblem with nleczrical
© detecticn. -






