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(GHb-2] (Bk) RfERR)

BB

5) Dust

3. #FGas 82

B-C 0il 10,000¢/day & fuel. source =
st melting 3l 79 B =H5E A,
2 AA 7% $kGas & GE vhed 7ol

B-C 0Oil ggke)

C;85.1%,H;11.4%,0:0.8% W;0.2%
N;0.8%, S;1.6%, A;0.1%¢eb=

A;=8.89C+26.7 (H-0/8) +3.33S

=10.64 Nni/kg

G =10,000/24%0.952 X {Ay(1.3-1D+G, }

= 5,750 Nni/kg

44 2 exhaust gas 7} reversing 9 re-
generator & x|1bw 4] leak air & [ @3ty
stack o] 4 3= 7~ 80,000 N#/hr L E o= %
=l

Y102 BA &5t &3]30l 4 alE
3k Glass melting f'ce2} kGas Bl i3l data
+ EER vehd Folr

4, FEHE B
4.1 Particulate matter

1) 4 mechanism
2NaOH+ 250, = Na,S0, +H,S0,

+40, [+40,
Na,SO, Na,S0,
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Particulate matter = glass melting
furnace o|4  H,SO, mist ¢} & Na,SO,
©] submicron © g ##3}= lower tempera-
ture o] 4 condensationol] o|al 4=l

> Glass #FHEREN [HSh BkGas 2
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flue gas velocity 5.,0m/sec in stack

flue gas temp 49 €
stack inside dia 2.50m
measured parti- 0.389 /Nn?

culate consent,

¥ R 4 NaHSO, (m'p 170 &)
Na,SO, (m-p 880 &)
b3 o ~0.5¢ 25%

0.5 ~0.3¢ 50%

0.3 ~0.1p 20%

0.1 p~ 5%

(¥ 150 C DA b2 mist fRoz s 2=

3) F’ce load ¢} particulate emission

rate o AakaA| (2%)
{1¥Y>+ % Brock way Glass jt2| data o]
= fuel source = natural gas, melter

area = 708ftz2] 73-%olxc} ( flint glass)

2) Glass melting f’ce IEM H
(A& T.Glass Co)
270 MT /day

B-C oil
(S.Content 1,7%)

f’ce capa
fuel source

(2% 2) Emission of particulates as
a function of load from a flint
glass tank of 708ft?

Total Particulate

Load ( t /day)

2ol 4 100~ 250t/day ¢ f’ce load 7}
sluf Helell Aol wel £ w58 F
73| Z7}sl soda lime glass 8] melter o
A s = particulate = Na o} Seof oa] 4
=] =2 Natural gasr} ohd B-C oil - fuel
source £ {fi fjst= 7]-¢ 4A] 2% particulate
o Mg o Bs Ao #esch

4.2 Oxides of sulphur

1) # & mechanism
sulfur dioxides 2] batch melting b typi-
cal reaction & 23} 7o] =}
Na,SO, + 2C-»Na,S + 2CO,
Na,S + 3Na,SO, + 4Ca0 +~ 24Si0,
—QGlass + 450,
SO, ¢] * source= batch melting KK
3} fuel sourceolw] #53] fuel source: SO,
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e £x9 £ factor o]z},

S+ batch, cullet, fuel & 2] fced &
o] 7}= particulate (Na,SO, or H,SO,) SO,,
glass o} pi5r o2 ol 4 seixch =eb4 SO,
o] WE LEof Roo| g™ 1 Folol o3|
7l gas o] SO, g2 #FEY + ok

2) SO, o B#miHHE

1 B JF& batch @& thgzt 2L 7%
o] B HES o33 o)

(pull 150 ton/day,amber glass)

B B OO t/day
AKE oo 7
Soda Ash QOO »
Fll | 0.6 »
Cokes 0.1 »
Cullet 60 ” = 150ton/day
B-C it 16,080¢/day
(Sahek 4%)
Input &

@ fuel source & Mg
sulfur content 4%, s.g 0.95,
ERE 670¢/hr

SEtE;
670£X0.95X0.04=25.46 kg/hr
SO, & ; 50.92 »

® 1A FEpde] Na,SO, = F¢
600 kgx 0.98 (¥=HE2] MiEE) X 32/142
= 5,52kg/hr
SO, & . 11.04 7
® Amber glass el retentiongl SO,+-0.1%
SOx;
60,000 kX< 0.001 = 60 kg/day = 24hr
=2.5kg/hr
Output =&
@ Glass thol] retention == &
150,000 49X 0.001 = 150 kg+ 24hr
=6.25kg/hr
® Emission
DO+@+@®—@=®(58.21kg/hr)
3) oo SO, 2| material balance & 4
a8

(@ Pulled at 150 ton/day, melting area of
f’ce is 784ft2, sulfur content 4%
B-C oil, amber glass 1

(@ Pulled at 120 ton/day, melting area of
f'ce is 612 ft?, sulfur content 1.6 %
B-C oil, flint glass &#®

c.f Batch
sand 100
lime stone 26.3
soda ash 27
sodium sulphate 0.85
cokes 0.12
cullet 128.4

c.f Batch®
sand 100
lime stone 28.4
soda ash 28.2
sodium sulphate 0.85
cullet 70.97
7] Eb 2.92

(®k$] kg/batch)

o] 7R 9] oflol] #EF material
FHEEko] S1skel sbefo] chew) el
— sodium sulphate o} cullet [f4fol]

ol S4el input gl

— amber glass o} SO, 3% 0.10 %
— flint glass 2] SO, &z (0.25%
150,000

balance &

ok

— B-C o1l ¢] heating value 7}
BTU/gallon
— B-C oil 2| density 7} 8lb/galion
— f'ce?] odx AHE-3o] 6 X 108BTU/ton
@O Amber glass o] 7%
- b4 input 5& SO, ¢ &
3.71b SO, /ton glass
input 5+ SO, 9| &
25.61b SO, /ton glass
- input & SO, 2] total &
29.3.1b SO, /ton glass
- glass el retention¥ = SO, ¢ &
1.61b SO, /ton glass
+ SO, emission( input minus retention)

- B-C oil 23¢]
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. 27.71b SO, /ton glass
® Flint glass 9] L7gjo_
- Fokte e input 5= SO, o] &
5.01b SO,/ton glass
input 5| = SO, o] &
10.21b SO, /ton glass
- input ¥|+= S0, 2] total &
15.21b SO, /ton glass
- glass o] retention 5= SO, 2| &
4.01b SO, /ton glass
- SO, emission (input minus retention)
11.21b SO, /ton glass

5. FHE HEES contro

operating parameter

- B-C oil 22
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fijell 43 data = fr2] g8l 2ol49 k&
HHe oF71A7) = HEES il S50 J3E

& factor Eor},

A= ol i A% M
operating parameter 52
+ gt

- particulate ;melter area, load, tempera-

oHEah gro] gE

ture

- 50, ;sulphur input, sulphur retention,
particulate emission rate

- NO, ;air to gas ratio, temperature,
fuel consumption rate

olejg parameter 52 o] 2] 7}x] 7o) glo]
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