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A Study on the Improvement of Dry Bag Filter Treatment System

Regarding harmful gas of Glass Recuperator
Sung-Jin Lee® - Man—-Chul Seo

Korea Polytechnic University
Graduate School of Knowledge-based Technology & Energy
Department of Chemical Engineering & Biotechnology

Abstract

This study was conducted to develop a system that processes harmful gases and
dust, which being generated in the production of micro-inorganic fabric. This can
be obtained by melt spinning raw materials such as agalmatolite, fluorspar,
limestone, silica under high temperature at 1500-1600C in a glass recuperator
using a dry method by Cyclone Reactor or Envelope Type (ET) type Bag Filter. If
the number of the members of Korea Glass Industry Association reaches up to 45,
the damage of the harmful gas being generated in recuperator should not be small.
In addition, research of existing facilities showed the most of harmful gas treatment
facilities which adopt wet treatment or semi—dry treatment process. This was
caused the problems for wastewater and the second pollutive materials.

Moreover, in the dust collecting facility behind recuperator, it is also problematic
that electric dust collector requires enormous initial investment. We have
researched various methods to show both economic and efficient new processes for
the preventive facilities of recuperator.

As the result of the experiments, the removal efficiencies of HF and SOx were
99% and 87%, respectively. Although it was insignificant reaction, a pretty much
interesting result that NOx showed an absorption reaction with Ca(OH), (removal

efficiency was more than 25%) was obtained.

Key words : giass recuperator, semi—-dry process, pre—coating bag filter
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Table 3. Characteristics of neutralizer of acidic gas

. so Ca(OH); CaCOy Ca0 NaOH
Formula weight 74.9 100 56.08 40
Mole weight 37 50 28 40
Specifi gravity 2.24 2.93 3.37 2.13
Bulk density( ton/m®) - 1.11 - -
Resolition temperature(C) 580 898 - -
Melting point(C) - - 2.572 318.4
Size of prticle(um) 50~100 4~44 1009] % -
Solubility(at20C) 0.179 g/mg | 0.065 g/mg - 52.2 g/100g
Impact of human - low low large
Elaaioie=y 85% ©|% - - 90% ©l%
7 A A good - - poor
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24 3| E3) 2K (A7) ke/hr 480
w# 157 Stabilizer + 20718217 | 48 | 50 | 45 | 42 | 40 | 44 | 448
Ml 059) olmames] + Bag Filter | 51 | 50 | 44 | 45 | 43 | 45 | 463

_15_

J. of ESE, Vol. 23, No. 3, 2008



16 0ldal - Agrd

Table 6. Capability of the facility of recuperator

EIass w72~ | DUST HF SOx NO,
ng ZNm'/hr)| (ppm) | (ppm) | (ppm) | (ppm)
3 A=A - 50 3 400 350
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137] Stabilizer 28000 12 1.5 43 310
7] = + 2715717) ! '
s SAEES-7
A o057 | TSI g 12 1.8 53 300
+ Bag Filter
# 23.7]-Bag Filter 3= A7&% - 96 99.2 87 41

HjZ72~ =9 NOx HgHozs Axly
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Table 7. Experimental result

of 7lgAo® ofHFo] Brh NOE Al7st < 90.8~95.8%, SOz2v= 88.9~90.0% A|A
3 AT/ AN QAT 4 G naech Y

-
Q2 (urea water)E AHESE}

I S P Dust

HCl SOz

Gt | (C)

AT | &7 [AAS | 47 | & AAE | A7 | & A&
(@Sn) | (g/Sm) | (%) | (ppm) | (ppm) | (%) | (ppm) | (ppm) | (%)

9600 440 7.2 0.01 | 99.9 | 710 65 90.8 | 180 20 88.9

9100 490 8.1 0.02 | 99.8 | 110 57 94.8 | 150 15 90.0

9400 470 6.9 | 0.01 | 99.9 | 960 40 95.8 | 110 12 89.1

o

dAd3s H23d 35

_16_



2el8oiE A Ml HA Bag Filtere JH&Ol 28 27 17

__Wals

BT R

5 @t : 4.5+0.6
HLEE : BlOppr
NABE : POE0 ¢

wg.ﬁ 2 (8)
Fig. 9. Relation between speed in duct

& reaction time.

& ] A =
[ ] t'..\,n'!t (5} -:n "l;-llT-l':'

. N e e

otis

il i8] 1 1% a0 T AR 3% 40 45

Fig. 10. Reaction time between Ca(OH)q
and HCL.

Ca(OH)s pre-coating &A= filter
of A ele oAREE, HX7Y Fx T
o uz} d#}Rt}. Bag filterd] ustxﬂﬂgro
C’E“ﬂ qo 2 7Fs7|zbe] wet 2d & 82%, 3
W 9 75%, 49 3 66% 2 59 F 60%=

_17_

A5t =d], Ca(OH)2E pre—coating$t o 24
A Fggo] P, filtere] $Ho] A A
g Ao ALgHT)

1.0
£08
e
T
<ro.6 \
'—_:

0.5

14 2d 3d 44 54

ofHELY |
Fig. 11. Life of filtering velocity and
Filter Bag.

II. &edA S g

13

1. Pre-coating A8 3X]

Aol AR A¥AA = ET-B/F(ECO
Apolw, 871¢] chamber® Az, 1 =
Sh= of|H] chamberolt), dAsE AlZbs<t
A3t & pulsing ¥ bag filter}EH|1E A7
b4 Al ARk
aglar BRgE el ARl oA WY

ECOADolA] REg-o] ¢k
H Az APES ARl o8 s
dust bunker® HojX|aL, w]Hk-g H|7}29) 1
MH A= Fko] pre-coating bag filter©l
FdE0o] 22 AHgl= =], dust bunkere]
¥ =S AFske] 223 WSS
gRlgit},

|

1 Mo

(cyclone reactor :

2. Pilot plant A@#& X

Table 83} Fig. 120l vehdl AFEHE
P wel, M3 FYPA, SR 0

1 ool

7], bag filter, ID fan % stackoZ A

], A% 9 dataAS S35k

J. of ESE, Vol. 23, No. 3, 2008



A
4

S e

e

18 Ol&& - MOHE
Table 8. Summary of the equipment used in experiment
NO| T+ 717178 % 71714k H] 3L
- Model No : RH-3500-G
1| = A ~H-&% 1 150 PSIG ¥ DONEBIE
(WHB) o
A5+ 1 450C /Z7-230T
2 | 223 |Lime Silo ® 3,800 < 9R0H SS + H
<l |Table Feed 20kg/hr - 120 kg/hr
Area Pad 135W X 280H SUS/+% @ 24ea
Exen Blaster 130L ALY
Bin Vent 15m®/min Bin Bent& F%17]
Slide Gate V/V. |® 300
Level Sensor Paddle Type
Buffer Tank 130L T 3ea
Ejector 100A
Roots Blower 18m3/minX SUS Nozzle
2000mmAq 11kw T 2y
Cyclone SIZE :
5 j]-q‘z"r’i] Rf)tar?l Valve ® 2600 x< 10300H o= Al Air
JH-5-7]  |Air Pipe ® 300x 1HP
Nozzle 65A
Bag |Casing(3 74400, < 4060W X 15,220H Top-InletH}2
Hlter |Rotary Valve ® 300 X 1HP T . Bea
4 | (ET®) |Screw C/V UH425 (3P >4P) T2t
Pulse Valve 40A =2t 1 64ea
Filter Bag 1500 X 455 50/ Tafron T2 . 768ea
5 ID fan |Fan IOOOmS/mm><450mmAq><44OV VVVFE Motor
Motor 200HP X 4P
6 | Stack [Stack ®©2,000 T ®1200 X 40M SS41
3. A
3.1 Ca(OH)y pre-coating 4%
ET-B/F chambervit} 7Z}z; tb&
filterg& st &= 7t=E F9A)
[e]
(e} S| 2%

|

(b) Control panel
of ET-bag filter
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Table 9. Adhesion weight of Ca(OH): in
each filter

AG[ oAz [NEOIE| AT | R

He | T/ | 55 |5 (g)
Fiver

1 750 768 18
Glass

2 | Teflon 750 775 28

3 | Tefare 750 783 33

4 | P-84 750 772 22

712y 2 2007. 7.1 ~ 7 .30
B2 AEAA H AL

50 ~ 80mmAq

!

ilter <& ¢

AAUT) T BAG FLTERS) BABS

(a) Ca(OH)s pre— |(b) Ca(OH)s pre-
coating®] 79| filter|coating®]$-2| filter
el S E

Fig. 14. Adhesion experiment of Ca(OH)s.
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2. A& Ed BE Ca(OH), F3H&

D fanol]l AX]¥ inlet damper®A =3
< 0.75, 1.0 ¥ 15 m/min® ZH34
Ca(OH)29] H&&5 SAT 43, oi&E=
1.5 m/minollA+= 95%, 1.0m/min®lA+&=
75%, 0.75 m/minlA+= 60%7F 2= ).

A& E7E SRS Ca(OH) F+3H&o|
=2 o] bag filtero] Tk Ca(OH):
o] SMIELETE A& T SNkl whe
22|31 bag filter®] AFAIZE &<t filterit™

of =2alx] 13 Ca(OH)z filterdl] -2+
A et ks @ wEE) wiol

=

3l o9} 7ol filtero] FRE A XS
Ca(OH); &= #X7t2=¢} s miEssuz &
FA35ke] ale] Hr,

mw 70

KM 50
o 40

1 0.8 1.0 1.5 2.0
o{TEE (m/min)

Fig. 15. Filtering velocity and Adhesion
rate of Ca(OH)s,

3. & E, Ca(OH), F-&go] we qhg&d
Bag filter& &0l glo] AAEEE w2 A

st AES ey WA WA s

2 shAY B e A ¢ e vk,

&7k~ 2 AR filterol coating

#l Ca(OH)z ¢ WkHEal= AFAIte] Zol&

o AARESEo ] Astert.

Filteroll coating® Ca(OH), ¢ F-zgko]
S7Fetar o3&t Fohge] wheh b
o] M ¢+ AUth

o] 5 é-_ Oﬂ/ﬂL oLEf:]/\NJ,]. ooﬂ ;dg
AATES 185t filtero pre—coatingd}

= Ca(OH)29] %42 50 g/mE &3k Th

3
=4

o

dAd3s H23d 35

5009/m*(25.0cc/cm?/sec)

_
£
a 6.0 500g/m?(28.0cc/ “/sec)

5009/m*(30.0cc/cm?/sec)
4009/m?(40.Occ/cm?/sec)

300g/m*(45.0cc/cm?/sec)

2.0 4.0 6.0 8.0 == : [m/minl]

Fig. 16. Variation of pressure loss according
according to Ca(OH): adhesion
amount and filtering velocity in
filter bag.

4. Pilot plant A%

4.1 NOx AIAE

Fig. 179l pilot plantell A 2007L 145
B 6701€ &<t 733 CalOH), Tl ut
£ NOx AALFZEINE HERRS 1jr
Pre—coating®l] A}&-3+ Ca(OH), F=Fol uh
NOx AAEL 7] 4 Al CalOH)=

6 ton/day T3S A4S =T NOxsE
330 ppmolgitt & A4 Cal(OH),

AES 100% S7HA1A 1.2 ton/day F<
ot A3} &7M9] NOx®s%E+ 260 ppm o=
A, AAEEC] 0.6 Ton/day T3+ 75l
H3l 79% F71sFAH.

a2y Ca(OH), FHZFs AEHo= &
7WANA AdE A3 1.4 ton/dayolE= NOx
AAEo] F3h= At

ol#fgt A= Ca(OH)z: FJ=F} NOx Al
AL kel vEHAAE e gorn=
53k Ca(OH), FY& H@AIAolete AT
el g g
HH=Z
(ppm

3800

300

280

200

1B
100

g

_QL

1.4 Tondday (ELEHD

Fig. 17. Input volume of Ca(OH): and
removal rate of NOx.
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4.2. A5849] dust, SOz, HF 2 NO, AAE
Fig. 189 pilot plantol]A 2008d 1¥H
B 570 5ok =83k Ca(OH)2 pre-coating
of w2 dust, SO, HF % NOx AANHZA
= YEp AT
Dust, SO; ¥ HF= 7184 RAY #&

265 ~340ppmo.2 71541 350ppmEtie= W
ARk # F=A wEEAT o9k o] NOx7}
= wEEE 9ok 1AL FY]
9 Np7t 4bstEo] & %9 thermal
NOx= 85917] wjoltt.

350

300 )/E/E\E/B/Q

250

200

—4&— Dust
150 ——S0x

—o—HF
100 —HE— Nox

50 ¢ e ————+———
0 + 3 ——

PO B N A I N A A A
SRR A N B A RS N
N7 9 AR 7 o LN, w 3 <

Fig. 18. Graph of operation Data.

4.3. Pre—coating?] 48%+= Ca(OH). F+U4&
Pre—coating®] £98.%+ Ca(OH)»¢] o=
TR HFAA Al 13.04 kg/hr, SO, #1A
Al 10.56 kg/hrolB 2 = 7}A] 7}2A A
Q3 o] Z2F9 e 23.6 Kg/hrolAwh, kg
Al ebHdES Esle] Ca(OH); 48 Kg/hrE
FYsh= 3lo] viEAE Zog AlnHt

flEL

V.Z &
fEEgde MENAS a8H0R A
s7] 918l Ca(OH) & ZdH-elA FHshdq

pre—coatingd}l= envelope type bag filter

stel H5e BT AYeA
A

1. FilterA&o] & Ca(OH), H-2HEe )
o} 33g/m’, HIZE 28g/m’, P-84 22 g/m’
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2 el 18g/m =AM, tefare?} 7P @O
™ teflon®.t} 1.188] @t}

2. q4¥&E w2 Ca(OH)FH&2 1.5
m/min°| A= 95%, 1.0m/minolA+= 75%,
0.75 m/min°lA+= 60% F-#EoH, oz}
&7t Skl Wl Ca(OH) F-2-&0] F7}
Ea=s

3. Pilot plant2 &2 Ca(OH):; pre—coating
o] W& dust, SO, HF ¥ NOx #|lA&¥}7}
$-738te] dust, SO; B HFE 7|34 HAW
MEs871Ee] A7 30% °lst el
NOx¥= 265 ~340ppme.2 7]+l 350ppm
Hohe= WA viEH Ao

4. Pre-coating®l] 22%+ Ca(OH)29| ©]
232 HFAIA Al 13.04 kg/hr, SOz A

] 10.56 kg/hro]B2 5 7}A] 7}2=AA
Qg o2 23.6 Kg/hro]A|wk
A &S afste] Ca(OH); 48 Kg/hr
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