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Table 1. Some common VOCs.

Most  solvents, Thinners, Degreasers,  Cleaners,
Lubricants, Liquid Fule

Toluene, Xylene, Isopropyl alcohol, Glycol ether,
Naphtha, MEK, Acetone, Paraffins, Olefins, Aromatics
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Table 2. VOCs emission sources

Asphalt processing and asphalt roofing manufacture
By-product coke ovens
Coffee-roasters
Dry cleaning: perchloroethylene, petroleum solvents
Fat-fendering
Graphic arts
Industrial surface coating
cans, paper, fabric, metal coil, automobiles, large appliances
Paint-baking
Petroleum refineries: fugitive source
Petroleum transportation and marketing
Plastic curing ovens
Polymers and resins: acrylic resins, polystyrene, ABS-SAN resin
Printing presses
Solvent-degreasing
Synthetic organic chemical manufacturing industry(SOCMI)
a. SOCMI unit process
b. Volatile organic liquid storage vessels and handling eqmpmwnts
c. SOCMI fugitive source
d. SOCMI secondary source
Synthetic rubber; tire manufacture, production of SBR
Textile dryers

Table 3. VOCs abatement technology

VOC Abatement Technology

« Thermal Oxidation « Absormption
— Recuperative Thermal Oxidati o Condensation
- Reg ive Thermal Oxidati ~ Recovery
(RTO)

o Plasma, Corona Destruction
¢ Membrane Separation
—~ Recovery

¢ Catalytic Oxidation

— Regenerative Catalytic Oxidation
¢ Adsorption

- Adsorptive removal

- Recovery or Concentration

- Concentration and Thermal
Oxidation

2. Cyclonic combustion system

Fig. 29 cyclonic combustion® 574-& JERT. Cyclonic combustion ¢ #Wg %
z9 72 §945e] & HEAE FE swid(P AFHY 229 AIZE 1~39)
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Thermal Oxidation

Recuperative / Energy recovery : 75%

Suitable for
Smaller process (<15,000m3/hr)
High concentration (~25% LEL)

Fume Gas Low capital, high operation cost

Regenerative | Energy recovery : 95%
(RTO) Suitable for
Larger process (>15,000m3/hr)

Low concentration (~5% LEL)
High capital, low operation cost

Fume Gas

Fig. 1. Comparison of recuperative and regenerative thermal oxidation

system.
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Fig. 2. Characteristics of cyclonic combustion system.

3. VOCs daA2g9] AA7E

Add F/1ERAS FALEE g BE 3eFANA LEL(Lower Explosion Limit)<]
25% o3tz EH4ste W= FAS ok wetA LA FAER WEFYAAY
TEE TEHLE AFkod AFEel7] oid HNaTFAHL AR Lu FRol E £ut
o glom uatd nEEE ALl sige] Hasith FEH 71829 A2 7]
2oz nasteol &= design baseE Table 491 vtebigdol.

VOCs7t z¥al 1E o)1 x)= LEL(Lower Explosion Limit)® E@Hv dA&% 7607
A 05%9 AFAE 71F22 Ft) Recuperative thermal oxidation® LEL 25%9]
g 7oz HzAa Yo ?1_4:6}% A HHoz WEod Aagolrt ol AHME
oz Z4rt B5Hoin odyx FFEFAe &S H0%E 7|Fo2 drl Cyclonic 94

-213-



Aadgel Agol sl @A HEHE LEL%A Rolxe AL Bz s

=%

Table 4. Design rules for VOCs combustion system

Design Rules

® Retention time ; 0.5 sec. Oxidation temperature; 760 C
-~ Chlorinated hydrocarbon ; need longer resi time
* LEL
— Heat content of exhaust gas
~ % LEL x HHV = constant
- Kick temp by LEL of hydrocarb
- 100%, 1370 C; 40%, 550 C; 25%, 350 C; 10%, 140 C
* General condition
~ Fume gas temperature 100 C,
— Heat exchanger cfficiency (t,-4,/(T,) : 50%, T=760 C, t,=100 C, ..t,=430C
- 25% LEL kick temperature : 350 C
— Combustion temperature : 430 + 350 = 780 ~ 760 C (no fuel used)
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Fig. 3. Commercialized cyclonic

combustion system for VOCs destruction.
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