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Figure 240. Nozzle arrangement f o r  con t ro l  o f  dust 
emissions from the  i n l e t  t o  the shaker screens. 

The p r e f e r r e d  dus t  ,col lector  device i s  a baghouse.  
S tandardcot ton  s a t e e n h a g s  c a n b e  used  a t  a f i l t e r -  
ingveloc i tyof  3 fpm. F o r  l a r g e  plants  that  ma in -  

tors  a r e  r equ i r ed  to  a l low for  bag shaking. Most  
plants ,  however ,  havc shutdown per iods  of su f f i -  
cient f requency  to  a l low the u s e  of a noncompar t -  
mented co l lec tor .  Vi r tua l ly  100 percent  col lect ion 
c a n b e  achicved ,  and a s  mentioned previously,  t h e  
dus t  is a sa lab le  product .  

Acombinat ion of a d r y  cent r i fuga l  co l lec tor  and a 
wet  s c r u b b e r  i s  some t imes  used.  In th i s  c a s e ,  
only the ccnt r i fuga l  device  co l lec ts  m a t e r i a l  in a 
sa lab le  f o r m .  A centr i fugal  co l lec tor  alone would 
allow a cons iderable  amount  of v e r y  fine dus t  t o  be 
emit ted to the a tmosphe re .  A s c r u b b e r  of good 
des ign  is r equ i r ed ,  t h e r e f o r e ,  to prevent  such  
emiss ions .  

, tain continuous operat ion,  compar tmented  co l lcc-  

MINERAL W O O L  FURNACES 

INTRODUCTION 

The g e n e r a l  product  c lass i f ica t ion  known a s  min-  
e r a l  wool was  f o r m c r l y  divided into t h r c c  c t c -  
go r i e s :  Slag wool, rock wool, and g l a s s  wool. 

Slagwool ,  whichwas  m a d e  f r o m  i ron  s lag  o r  cop- 
p e r  s lag ,  was f i r s t  successfu l ly  manufac tured  in 
England in 1885, a f t e r  e a r l i e r  a t t empt s  had failed 
in the  Un i t eds l a t e s  ( K i r k  and Othmer ,  1947). The 
f i r s t  manufac ture  of rock  wool (which was made  
f r o m  na tu ra l  rock )  took p lace  a t  Alexandria ,  In- 
diana,  in 1897. Glass  wool (made  f r o m  g l a s s  cul-  
l e t  o r  high s i l i ca  sand ,  o r  both) was  l a t e r  pio- 
neered  in  Newark,  Ohio, in 1931. 

4 c 

Today, however ,  s t ra ight  s lag  wool nd rock  wool 
A combina-  

m a t e r i a l s  i n m o f e  r ecen t  t i m e s ,  yielding a product  
generally c l a s s i f i  d a s  mine ra l  wool, a s  cont ras ted  
with g l a s s  wool. 

Minera l  wool is madc  today in Los Angeles County 
with a cupola by us ing  b las t  furnace  s lag ,  s i l i ca  
rock ,  and coke (to s e r v e  a s  fuel). It has  been pro-  
duced h e r e  in the pas t  by using a r e v e r b e r a t o r y  
furnace  charged  with Borax  ore t a i l ings ,  dolomite ,  
and l i m e  rock  heated with na tura l  gas .  

s such a r e  n o  longer  manufactured.  
tion of s l ag  and rock  const i tutes  the I, c pola charge  

i 

T y p o s  o n d  User o f  M i n s r o l  W o o l  P r o d u c t s  

Mincra l  wool cons i s t s  of s i l i ca te  f i b e r s  5 to 7 m i -  
c r o n s  in  d i a m e t e r  (Allen et  a l . ,  1952) and about 
1/2- inchlong,  and is used  mainly for  t h e r m a l  and 
acous t ica l  insulat ion.  It has  a dens i ty  of about 6 
pounds pe r  cubic foot and i s  col lected ini t ia l ly  a s  
a continuous loose  blanket  of f ibe r s  on a convey- 
ingbel t .  ltis so ld ,  however ,  as quilt.  l oose  rolls, 
indus t r ia l  felt ,  ba t t s ,  o r  in  a granula ted  f o r m .  

Bat t s  a r e  rec tangular  sec t ions  of mine ra l  wool ap-  
proximate ly  4 by 15 by 48 t o  60  inches  in s ize .  
These  sec t ions  are covered  on top  and two s ides  
with paper ,  and the bottom i s  covered  with ei ther  
an asphal t -coated paper  o r  a luminum foil .  Batts 
a r e u s e d  f o r  t h e r m a l  insulation in  res ident ia l  homes 
and f o r  many o ther  insulat ion n e d s .  

Granulated m i n e r a l  wool, which is handled pneu- 
mat ica l ly ,  is a l s o u s e d  for  home insulat ion.  Quilt 
i s  no rma l ly  60  inches  wide and 2 inches  thick and 
contains  the binder  agent  and paper  cover .  [It i s  
used p r i m a r i l y  l o r  indus t r ia l  insulat ion.  
ro l l s ,  whichconta innobinder  agent  and a r  some-  

appl icat ions s u c h a s  water  h e a t e r s  and house t r a i l -  
e r s .  Indus t r ia l  fe l t  cons i s t s  of yo01 blanket with 
b inder  agent  but without a paper  covering and has  
a s l ight ly  g r e a t e r  dens i ty  than that  of bat ts .  It i s  
used f o r  i t e m s  such a s  walk-in r e f r i g e r a t o r s  and 
indus t r ia l  ovens.  

Loose 

t i m e s  enclosed in a f ine  m e s h  cover,  a r e  ?. used fo r  

M i n e r a l  W o o l  P r o d u c t i o n  

The  cupola or  f u r n a c e  cha rge  is heated to the mol- 
e n s t a t e a t a b o u t  3 ,  OOO'F, a i t e r  which i t  i s  fed by 

g rav i ty in to  a d e v i c e  a t  the rece iv ing  end of  a l a rge  
blowchamber.  This  dcvice m a y  be a trough-like 
a r r angemcn t  with s e v e r a l  d ra ins .  o r  a cup-like 
r e c e i v e r  on the end of a revolving a r m .  The mol- 
ten  m a t e r i a l  is atomized by s t e a m  and b las ted  hor -  
izontal ly  towards  the o ther  end of the blowchamber. 
When the c u p o r  sp inner  device  is used ,  the action 
of the s t eam i s  a s s i s t e d  by ccnt r i luga l  io rce .  The 
s t e a m a t o m i z e s  the molten rock in to  s m a l l  globules 
tha t  develop and t r a i l  long, f ib rous  t a i l s  a s  they 



~~ 

.'., !. 

i 

i 

i 

i 

! 

. i  

j 
! 

1 

i 

i 

i 

4 
! 

1 

Minera l  Wool F u r n a c e s  343  

t r ave l  towards  the o ther  end of the 
These f i b e r s  rcpor tcd ly  can bc drawn mechanica l l  
01 spunwithout s t e a m ,  but this  p r o c e s s  is fore ign  

L O S  Angelcs County. 

I'hcnolic r e s i n  o r  a mix tu re  of l inseed  oil and a s -  
phalt a r c  examples  of binding agents  that  can be 
atomizcrlat  the center of the 5 team r ing  by a scp-  
a r a t c  s t ean i  jct t o  ac t  a s  a b inder  fo r  thc f i b e r s .  
Annealing oil can also be s t e a m  atomized n e a r  the 
s t eam ring to  inco rpora t e  a quali ty of r e s i l i ence  
to the f i b c r s  that p revents  breakage .  

Atcrnpcra turc  l ~ c l w c c n  150" and 2 5 0 ° F  is main- 
taincd in t h e  blowchaniber. l l l o u . c ~ s ,  which takc 
suction beneath the wi rc  mesh conv.ryor bcl t  in the 

lowchamher,  aid thc  f ibe r s  in  sclt l ing on the belt .  

500°F. 

to  s e p a r a t e  it into sec t ions  of des i r ed  widths. Brown 
paper and cither asphalt-coated paper  o r  a lumi -  
num foil a r e  thcn  applied to  the  sec t ions  of blanket. 
The asphal t -coa tedpaper  is passed  through a bath 
o f h o t a s p h a l t  just b e l o r e  i t s  application to  the  un- 
d e r s i d e  of each section. This asphal t  f i l m  s e r v e s  
a s  a rnois ture  b a r r i e r  as  well a s  a bonding agent 
aga ins t  wal l s .  T h c  paper -covered  sec t ions  a r e  
cu t  to d e s i r e d  lengths by a t r a n s v e r s e  saw,  a f t e r  
which the  finished product  is packed f o r  s to rage  
and shipment.  Thelwo c u t t e r s ,  paper  and asphal t  
app l i ca to r s ,  andconveyor  s y s t e m s  a r e  s o m e t i m e s  
r e f e r r e d  t o  co l lec t ive ly  a s  a bat t  machine .  

Agranulated-wool  production l ine d i f f e r s  f r o m  that 
j u s t  dcsc r ibed  i n  that thc mlne ra l  wool blanket,  
a f t e r  leaving the blowchamber,  is fed to  a s h r e d d e r  
fo r  granulation. then t o  a pe l l e t i ze r .  The pe l l e t i ze r  
s e r v e s  two functions,  namely,  t o  form s m a l l  1- 
inch-d iameter  wool pe l l e t s  and to  d r o p  out s m a l l  
b lack  o a r t i c l c s  c a l l c d  shot.  which f o r m  a s  the mol -  
t en  s lag  cools in t h e  b lowchamber.  A bagging o p e r -  
ation complc tcs  t h e  p rocess .  Sincc no binding agent  programn-rcd through a 

i n  the flow d i a g r a m  in F igu re  
of an enc losu re  housinr: 

is required, the curing Oven is eliminated, 
- 

a blowcr, thc coo lc r  r educcs  the t c m p e r a t u r c  of 
thc blanket to prevent thc asphal t ,  which is applied THE AIR POLLUTION PROBLEM 
la tcr  to the papcr cove r ,  f r o m  melting. 

The m a j o r  s o u r c c  of emis s ions  i s  the cupola or 
To niakc ba t t s ,  the blankcl lcaving thc coo le r  is iu rnacc  s tack .  i ts  d i scha rge  cons i s t s  p r i m a r i l y  
processcd through a multibladed, longitydinal cu t te r  of condcnsed f u r i e s  that have volati l ized f r o m  the  

a 
BAGHOUSf 

C O O L I N G  
I 

1 

I 

Flgule 241. Flow diagram o f  mineral W Q O I  process 
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moltcn cha rg  , and g a s e s  such  as su l fur  oxides the  control of pollution f r o n i m i n e r a l w o o l  p r o c e s s -  
and f luorides .  Amounting to  as m u c h a s  100 pounds e s .  The one poss ib le  exception is that  canopy hoods 

m a y  oe used over  the  asphal t  t anks  if the emis s ions  
from these  tanks a r e  excess ive  and a r e  vented to  
an  air pollution cont ro l  device.  

c r e a t e  a cons iderable  amount  of v i s ib le  emis s ions  
and can bc  a public nuisance.  Table  98 shows the 
weights of  emis s ions  d ischarged  f r o m  uncontrolled 
cupolas and fu rnaces .  A pa r l i c l e  s i z e  d is t r ibu t ion  Theventilation r equ i r emen t s  fo r  the  va r ious  indi- 
of the emis s ions  is shown in Table  99. vidual p r o c e s s c s  in a m i n e r a l  wool s y s t e m  a r e  

ca tegor ized  a s  follows: 

p c r  hour and 1 u h n i c r o n  in s i z e ,  conricnsed fumcs  

T e s t  No. 

R e v e r b e r a t o r y  Cuoola 

Another s o u r c e  o i a i r  pollution is thc  blowchamber.  

o i l v a p o r s ,  binding agent a e r o s o l s ,  and wool f ibe r s .  
In t e r m s  of weight, a blowchamber m a y  a l s o  e m i t  
a s  much a s  100 pounds of par t icu la te  m a t t e r  pe r  
hour at a production r a t e  of 2 tons pe r  hour  i f  the  
blowchamher vent i s  uncontrolled.  Approximarely 
9Opercent  of t hese  emis s ions  cons i s t s  of m i n e r a l  
wool f ibe r s .  

'Types of a i r  contaminants f r o m  the curiiig oven 
a r e  identical  to those  f r o m  the blowchambcr cx- 
cept that  no mc ta l lu rg ica l  fumes  a r e  involved. 
These  emis s ions  amount to approximate ly  8 pounds 
p c r  hour a t  a production r a t e  of 2 tons  per  hour ,  
a s  seen i n  Table 101, s i n c e  the amount  of wool 
f i b e r s  discharg.ed i s  muc l i l c s s  than that fo r  a blow- 
chamber .  F r o m  a vis ible  standpoint,  however ,  
these  pollutants may  c r e a t e  opacit ies as  high a s  
70 perccnt .  E m i s s i o n s  f r o m  the coo le r  a r e  only 
4 or 5 pounds pcr hour  a t  a production r a t e  of 2 
tons pe r  hour ( s e e  Table  102). The asphal t  appli-  
ca tor  can a l s o  be a source of air pollution i f  the  
t empera tu re  of the melting o r  holding pot exceeds  
400°F. 

I ts  emis s ions  ( s c e  Table  100) cons is t  of fumes ,  1. 

2. 

3. 

Process  wt, I b l h r  
Stack volume,  s c fm 
Stack gas  temp,  'Fb 
Stack emiss ions ,  I b l h r  

g r l s c f  
SO2, m g l s c f  
Total  SO2, % 
SO3. mglscf  
co, 70 

HOODING AND V E N T I L A T I O N  R E P U I R E M E N T S  

3,  525 4 ,429  3, 625 3 , 0 5 0  
4 ,  550 4 ,545  4 ,  510 4,  760 2 ,740  

309 295 314 338 625 
4 9 . 7  45. 6 51. 1 29. 0 7 . 3  

1 . 2 8  0 . 2 1  1 . 3 3  0. 7 1  0 .  31 
3 2 . 6  - - - - 

0. 04 - - - 
18. 5 - - - 

0 .9  - - 

No spec ia l  hooding a r r a n g e m e n t s  a s  such  are  re- 
quired in  any of the exhaust s y s t e m s  employed in  

Cupolas. Based  on t e s t  da t a ,  exhaus t  r equ i r e -  
men t s  can be e s t ima ted  to  be 5, 000 t o  7 ,000 
sc fm for  a cupola with a p r o c e s s  weight of 
f r o m  4 , 0 0 0  t o  4 , 5 0 0  pounds p e r  hour ,  on the 
assumpt ion  that no  outside cooling a i r  i s  in- 
troduced. The cha rge  door  should be kept i n  
the closed position to  obtain maximum benefit 
f r o m  the  capacity of the exhaus t  fan. A ba- 
r o m e t r i c  damper  in the l ine between the  cu- 
pola and the  blower can be  used  t o  cont ro l  the 
amount  of g a s e s  pulled f r o m  the  cupola. The 
objective is to  r emove  a l l  t uye re  a i r  plus an 
additional amount  of a i r  t o  maintain a slight 
negative p r e s s u r e  above the  burden .  

Reve rbe ra to ry  fu rnaces .  Ventilation r equ i r e -  
ments  a r e  about 15, 000 t o  20 ,  000 c fm (at 
6 0 0 ° F )  f o r  a fu rnace  s ized  to  produce  1,500 
to  3 ,000  pounds of m i n e r a l  wool p e r  hour. The 
hea t  in  these  fu rnace  g a s e s  can be  used  in 
making s t e a m  before  f i l t ra t ion.  

Blowchambers .  F o r  a blowchamber with a 
s i z e  of about 4,  500 cubic feet  and with a ca-  
pacity for process ing  4 ,000  ppunds of wool an 
hour ,  the minimum ventilation r equ i r emen t s  
a r e  20, 000 to  25,000 scfm. All duc t  takeoffs 
m u s t  De located a t  the  bottom of the  blowcham- 
b c r  beneath the  conveyor t o  c r e a t e  downdraft, 

e 
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Total  
c o u n t  

Size  range, F 

which packs the newly fo rmed  wool f i b e r s  onto 
the conveyor.  F r o m  th is  viewpoint, 35, 000 
s c f m  would b e  niorc  des i rab le .  In addition, 
th i s  increascdvent i la t ion  holds t h e  blowcham- 
b c r  tempera turedown t o l o l e r a b l e  l i m i t s ,  which 
de termine  t h e  type  of air pollution cont ro l  
equipment t o  b e  selccted.  If t h e  plant is pro-  4 ,  
ccss ing  granulatcd s o o l i n s t e a d  of ba t t s ,  down- 
d r a f t  is l e s s  impor t an t  and  s a t i s f a c t o r y  ope r -  

e 

Percent Percent  
by number b y w t  

I Table 99. PARTICLE SIZE ANALYSIS 
B Y  MICROSCOPE OF TWO SAMPLES 
TAKEN FROM THE DISCHARGE OF 

A MINERAL WOOL CUPOLA FURNACE 

I5  to 45 
7.. 5 to 15 
I to 7 . 5  
1 

T e s t  No. 9A 

IO 0 .  5 IO. 0 5. 
40 2 . 0  1 4 . 5  

100 5 . 0  0 . 5  
2 , 0 0 0  9 2 . 0  Ni l  

5 
1 

100 5. 0 0 .  07 
9 3 0  93.  0 Ni l  

verage  part ic le  s i r e .  F 

0. 5 3 . 5  
20 1.0 1.08 

Inlet 0. 097 0 . 0 3 4  0 . 0 5 2 6  0 . 3 9  
Outlet 0 .097  0 . 0 1 1  0 . 0 5 2 6  0 . 3 9  

Dust emissions. Iblhr  
["let 9 . 2 0  5 . 0 2  7 .11  9 8 . 2 1  
Outlet 9. 20 1 . 6 2  7.11 9 8 . 2 1  

Control e l f ic iency ,  70 6 7 . 9 0  
so2, rng/ecf  1. 0 4  
Total  502. % 0 . 0 0 1 3  
Aldehydes.  m g l e c f  1 . 0 3  

aldehydea. % 0 . 0 0 3 6  - e nbustibles.  % 

a t ion  can  be achicved with a 25,  000-scfm ex-  
b u s t  sys t em.  If  a l int  cage  is used  to t r a p  
wool f i b e r s  in tlic discl iargc g a s e s ,  f requcnt  
c leaning ( four  t i incs  an  hour )  of the cage  i s  
impera t ive  for  p rope r  ventilation. 

Cur ing  ovens.  Exhaus t  r cqu i r emen t s  f o r  a 
2, 500-cubic-foot oven operat ing at 300"  to 
500°F and capable  o fp rocess ing  4, 000 t o  6 , 0 0 0  
pounds of m i n e r a l w o o l a n h o u r  a r c a b o u t  5 , 0 0 0  
sc fm.  Suff ic ient  oven gases m u s t  b e  removed 
to prevent  a p r e s s u r e  buildup s o  tha t  leakage 
d o e s n o t  OCCIIT. In s iz ing thc fan,  cons ide ra -  
t ion m u s t  b e  given to t e m p e r a t u r e  r i s e s  and 
poss ib ly  a l s o  to the introduction of outs ide 
cooling air  fo r  proper  fan operat ion,  par t icu-  
l a r l y i f  t h e  oven d i scha rge  g a s e s  a r e  inc iner -  
a t e d .  

I 

Coolers .  Coolers  normal ly  dono t  r e q u i r e  a i r  
pollution control  dcvices .  If outs ide ambient  
air is used  a s  the cool ingmedium,  t h e  ventila-.  
t ion r equ i r emen t s  a r e  10 ,000  t o  2 0 , 0 0 0  cfrn 
for a cooler  whose a r e a  is about 70 squa re  
fee t .  

Lint cage 

Asphal t  tanks.  If t empera tu re  regula tors  arc 
success fu l ly  uscd  to cont ro l  emiss ions ,  the 
vent i la t ion r equ i r cmcn t s  Cor melt ing.  holding, 
and d ip  tanks will  b e  about 75 c f m  for e a c h  
s q u a r e  foot of s u r i a c c  a r e a .  Th i s  value i s  lor  
opcntanks  and for hoods  having onc open s ide .  
If the mclt ing and holding tanks are closed, 
na tu ra l -d ra f t  s t a c k s  mav be used .  

8 . 3  
Two wet centrifugal 
water  scrubbers i n  
parallel  

2. 0 3  

T a b l c  100. EMISSIONS F R O M  MINERAL WOOL BLOWCHAMBERS 

, 

8 .  30 
3 . 6 0  

57 

Process wt. Iblhr 
Stack volume, scfm 
Stack gae temp.  'F 
Blowchamber e m i s s i o n s ,  I b / h r  
Type of control equipment 

3 , 5 2 5  
11,100 

196 
9. 20 

None 

Test No. 

3 , 6 2 5  3 , 5 2 5  
17 .200  1 5 . 7 6 0  28.  728 

5 . 0 2  7 . 1 1  9 8 . 2 1  
N O W  

17 I ,< 

3 , 7 0 0  4 . 1 2 0  
1 9 , 7 5 0  1 5 . 4 0 0  

167 1 200 

0. 0 6 3  
0 . 0 1 2  0.028 
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A '  I . 1  
, .  

Table 101. EMISSIONS FROM MINERAL WOOL CURING OVENS 

P r o c e s s  wt, l b l h r  
Stack volume,  scim 
Stack gas t cmp,  "F  
Cooler  emis s ions ,  l b l h r  

SO2, m g l s c i  
g r l s c i  

Total  SO2, Yo 

Aldehydes,  m g l s c f  
Total  a ldehvdes .  % 

i 
$ l i  P r o c e s s  wt,  l b l h r  

Stack volume,  s c f m  
Stack gas t e m p , " F  
Ovcn emiss ions ,  l b l h r  
Type of cont ro l  equipment  

Dust concentrat ion,  gr l sc :  
Inlet  
Outlet 

Inlet  
Outlet 

Dust emis s ions .  l b l h r  

Control ef i ic iency,  Yo 
SO2, mglscf 
Total  SO2, 70 
Aldchydes , mg I s cf 
Total  a ldehydes,  l b l h r  

Inlet  
Outlet 

Inlet  
Outlet 

NO2, l b l h r  

Af te rburner  t cmp ,  O €  

Tes t  No. 

1 17 18 19 

3 ,525  3 ,700  3 ,050  3,050 
1 ,850  8. 500 16.696 8.980 

128 273 170 288 
0.75 2 .55  3.58 8. 39 
0.047 0.035 0. 025 0. 109 
0 .49  - - 
0.0006 - 
0. 304 - - - 
0.0009 - - 

1 

, 525  
, 7 4 0  

326 
8 .95  

lone 

0 .22 
0.22 

8 .95  
8 .95  

3. 23 

1 .24  

- 

0 .  0053 

- 
- 

- 
- 
- 

6E 
- 

6, 130 
314 

22.30 
b 

0. 42 
0 . 0 8 :  

22.30 
4.36 

81 
- 
- 
- 

- 
- 

- 
. 
- 

Test No. 

13 

3 ,625  
4 ,862  

353 
5 .20  

Nonc 

0. 125 
0. 125 

5 .20  
5 .20  

- 
- 
- 
- 
- 
- 

- 
- 
- 

18" 

5,050 
1, 642 

310 
2 .27  

Vone 

0. 16 
0. 16 

2 .27  
2 .  27 

- 
- 
- 
- 
- 
- 

- 
- 
. 

22 

5 ,  inn 
8 , 0 0 0  

200 
15.20 

C a tal  yt i c  
a f t e rbu rne l  

0 .221  
0 .071  

15 .20  

68 
4 .90  

- 

- 

1. 90 
0. 90 

0. 60  
0. 70 

8-10 

L 'I 

3 , 5 0 0  

270 
5 

4 ,870  

Direct-f lame 
a f t e rbu rne r  

0. 119 
0.032 

5 
2 .  50 

50 

L .  20 
0. 94 

0. 15 
0 . 4 5  

1 ,230  

aDuring th i s  test the ovcn was heated with was tc  h e a t  f rom a r c v e r b c r a t o r y  furnace .  T quantity of 
dust  emiss ions  a p p e a r s  low a s  a r e s u l t  of cons iderable  leakage a t  the ovcn. 
lccted,  95. 4% w e r e  volat i le  o r  combust ibles .  

Of the par t icu la tes  co l -  

bThis  control equipment  cons is ted  of a wate r  s c r u b b e r  followed i n  s e r i e s  by an e l e c t r i c a l  p rec ip i ta tor .  
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.A IR POLLUTION CONTROL EQUIPMENT 

C o l l e c t i o n  a n d  C u p o l a  A i r  C o n t o m i n o n t r  

have proved t o  be an effect ive and re- 
l i ab le  means  of controll ing the d i scha rge  f r o m  
mine ra l  wool cupolas.  An instal la t ion of th i s  type 
is shown in F igu re  242. Dacron or  Orlon bags,  
which can withstand t e m p e r a t u r e s  up  t o  2 7 5 ° F .  
should be used. Of these  two synthet ic  f a b r i c s ,  
Dacron is now the more  common,  and f e a t u r e s  
several  advantages over  Or lon ,  as d i scussed  i n  
Chapter  4. G l a s s  f a b r i c  bags  cannot b e  used,  owing 
t o  the f luorides  in the cupola effluent. (Resul t s  of 
a s tack  t c s t  d i sc lose  i luor ides  in a concentrat ion 
9. 85 percent  by weight in the par t icu la te  m a t t e r  
d i scharged  from a cupola.  The  l ife of g l a s s  bags  
undcr  thesc  conditions is about 1 week. ) 

Provis ions  for automatic  bag shaking should b e  in-  
cluded in the baghouse dcsign.  Suff ic ient  cloth 
a r e a  should be provided so  that  the f i l ter ing veloc-  
i ty  does  not exceed 2. 5 fpm. 

Sincc the d i scha rge tcmpera tu rc  oftl ie gas is about 
I ,  O O O " F ,  heat-removing equipment m u s t  b e  used  
t o  prevent  damage  to the cloth bags.  This  can be 
accomplishcd with hca t  exchangers ,  cvapora t ive  
coolcrs ,  radiant coo1,ing columns,  o r  by dilution 
with ambient  a i r .  l 'he cooling device should not  

r m i t t h e  t empera tu re  in the baghousc t o  fall bc -  
i thcdcwpoint .  Sa ic tydcviccs  should be included Q o d ive r t the  gas  s t r c a m  and thus pro tcc t  the bag-  

housc f rom s e r i o u s  damage  in the evcnt  of f a i l u r e  
of thc cooling sys t cm.  In some insta,nces i t  m a y  
also bc dcs i r ab le  t o  include a cyclone or knockout 
t r a p  somcplacc upstream of lhc baghouse t o  rc- 
move l a r g c  chunks of hot mc ta l  that  can  burn  holes  
in the bags cven a f t c r  passing through the cooling 
system. 

Thc solution to a typical  dcsign p rab lcm involving 
a baghouse and an evaporat ive cooling s y s t e m  serv- 
ing a cupola i s  descr ibed  i n  Chapter  6 .  

Baghauscs should be equally cifcctive i n  control l ing 
emissions irom r c v c r b c r a t o r y  furnaccs .  The com-  
m e n t s  made about cupolas  a r c  gcncra l ly  appl icable  
t o  thcsc f u r n a c c s .  Excels ior-packcd wa te r  s c r u b -  
be r s  havebcen t r ied  in Los Angcles County but did 
not comply with air  pollution s ta tu tcs  rc la t ing t o  
opacity l imitat ions.  

A f t e r b u r n e r  C o n t r o l  o f  C u r i n g  O v e n  A i r  C o n l o m i n o n t r  

The effluent from the curing ovcn is composed 
chlcfly of oil and bindcr  par t ic lcs .  T h c s r  e m i s -  

XIS, wliilc not a g r c a t  contr ibutor  t o  a i r  pollu- 
~n t e r i n s  of weight,  are scverc  in t e r m s  of 

opacity. Since they a r e  combust iblc .  a poss ib le  
... 

method of control  i s  incinerat ion.  This  method,  
in fact ,  has  proved prac t ica l  f o r  t h e  m i n e r a l  wool 
plant.  

Gencra l ly ,  a i t c r b u r n e r s  a r e  divided into two ca te -  
g o r i c s ,  depending upon the method of oxidation. 
These  a r e  d i rec t - f lame and catalyt ic .  Impor tan t  
cons idera t ions  for  t h e  d i r ec t - f l ame  type ( s e e  Table  
103)a re  f lame contact,  r e s idence  t i m e s ,  and tern-  
pe ra tu re .  The  a f t e r b u r n e r  should b e  designed so 
tha t  a m a x i m u m  of mixing is obtained with the f lame.  
Thedes ign  shou lda l so  provide suff ic ient ly  low g a s  
s t r e a m v e l o c i t i e s  t o  achieve  a min imum retent ion 
t i m e  of 0. 3 second. An operat ing t e m p e r a t u r e  of 
1, 2 0 0 ° F  is the minimum requ i r emen t  for eff ic ient  
incinerat ion.  F igu rc  243 shows the effect iveness  
of the d i r ec t - f l ame  type on curing oven e m i s s i o n s  
at  different  operat ing t empera tu res .  

Table  103. DATA FOR A MINERAL 
WOOL CURING OVEN CONTROLLED B Y  

A DIRECT-FLAME AFTERBURNER 

Oven ,lata 

T y p c ,  gas l i rer l .  c o n v e y o r i s c d  
Operating t e m p ,  3 5 0 '  to 450'F 
H c a t  input .  4 m i l l i o n  B f u f h r  

A i t c r h u r n c r  d a t a  

Type, direc t  I l a r n c .  g a s  f i r e d .  t w o - p a s s  
Flame contact  d e v i c e ,  del lcctor plate  
H e a t  input.  5 m i l l i o n  B t u l h r  
S i z e ,  4 It rlia x 9 It l e n g t h  with 3 It d ia  x 10 I t  length 

Insulatcd r c t c n l i o n  tube 
Cas temp i n l e t .  Z70'F 
Opcrat inp  t e m p .  I, L-IO'F 

Retcnt ion  t i m c .  0. 3 s c c  
C o l l e c t i o n  e f i i c i e n c y  (at I, 2 3 0 ' F )  

On p a r t i c u l a t e  r n a t l c r .  50% 
0" aldehydes. 59% 
On c o m b u ~ t i b l e s ,  S Z %  
On solvent  S U I U ~ I C  n i i i t c i i a l .  6% 

c a s  v e ~ u c i t y .  37 r t i s c c  

If a ca ta ly t ic  a i t e rbu rne r  is used ,  t h e  g a s  s t r c a m  
m u s t  be prehea tcd  t o  about 1, 000°F .  Some type 
of p rcc l eane r  m u s t  b c  used t o  r e m o v e  the mine ra l  
wool f i b e r s  and thus prevcnt  fouling of the ca ta ly t ic  
e lements .  Because  of th i s  p rob lem,  ca ta ly t ic  al- 
t e r b u r n c r s  have  not provcd v e r y  s a t i s f a c t o r y  f o r  
th i s  s e r v i c e .  

Table  101 r c i l c c t s  a compar ison  of the c f fcc t ivc-  
n e s s  of both a f t e rbu rne r  types as a cont ro l  device  
on minc ra l  wool cur ing ovens.  E l e c t r i c a l  p rcc ip-  
i t a t o r s  have  been used as a n  a l te rna t ive  means  
o i  control l ing cmis s ions  f rom m i n e r a l  wool c u r -  
ing ovens.  The  precipi ta tor  i s ,  however ,  p recedcd  
b y a  wa te r  s c rubbe r  and high-velocity f i l t e r  t o  r e -  
move the g u m m y  mate r i a l  that  would n o r m a l l y  foul 
the ion izer  and plate sect ions.  




