ooooooooooooooooooooooooooooooooooooooooooooooooooooooo

AL |18

=
o=
—_

oooooooooooooooooooooooooooooooooooooooooooooooooooooo

(VOC) ¥ &
EIU(HAP)O B¢ 3N Zue W2

I8 45 U7

WA] DA 2O 9pA}

Roberts/Schronic and Associates, Inc. Norman, Oklahoma

ZUliM= O™ 2 SHt
Compound) %
ASHL UCH
Olist Jt2dl 012 LE4S0FEE
Compound)®t ol T @220
1=00 CHoll 2~ HSHRACH

L ol CHIIAZSE0 CHol

['g_lj I‘ Oh

SAULANU0INM BZ=E= VOC(Volatile Organic
X2 SAZHIF HDIED /D
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Table 1. Summary of Control Strategies Required for Volatile Organic Compound (VOC)
Emissions by USEPA Regulations

Control . Emission Work Emission . vs . . |Recordkeeping

Industry Technology"™ Composition Averaging | practice | Limitation Equipment | Monitoring /Reporting
Aerospace(chemical
milling maskant
application) X X X X X
Aerospace(depainting) X X X X X
Aerospace(flush
cleaning) X X X
Aerospace (hand-wipe
cleaning) X X X X
Aerospace( primer/topcoat
application) X X X X X X
Aerospace(spray gun
cleaning) X X X X X
Aerospace(waste
handling and storage) X
Aerospace Chemicals
Appliance Manufacturing X X X X X
Automobile
Manufacturing X X X X X
Automobile Refinish
Coatings X X X
Beverage Can Coating X X X X X
Coating Plastic Parts X X X X
Consumer Products X
Field Applied Coatings X
Flexible Polyurethane
Foam X X X X
Gasoline Distribution
(bulk gasoline terminals
and pipeline breakout
stations) X X X X X
Hazardous Waste Tanks,
Surface Impoundments,
and Containers X X X X
Magnetic Tape X X X X X
Metal Furniture X X X X X
Organic Liquid Storage
Tanks X X X X X
Paper and Web Coating X X X X X
Petroleum Refineries
(Storage tanks) X X X X
Petroleum Refineries
{Process vents) X X X X
Petroleum Refineries
(equipment leaks) X X X
Petroleum Refineries
(wastewater systems) X X X
Pharmceuticals X X X X X
Polymeric Coating X X X
Polymers/Resins X X X X X
Pressure Sensitive Tape X X X X X

4 373 A (1997, 8. 15)
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Industry Control Composition Emission Work Emission Equipment | Monitoring Recordkeeping
Technology® Averaging | practice | Limitation /Reporting

Printing/Publishing X X X X X
Rubber Tires X X X X
Shipbuilding and Ship
Repair X X X
Solvent Cleaning X X X X X X
Synthetic Organic W
Chemicals(Storange
tanks) X X X
Synthetic Organic
Chemicals {process
vents) X X X
Synthetic Organic
Chemicals (equipment
leaks) X X X
Synthetic Organic
Chemicals (wastewater
systems) X X X
Synthetic Fiber | X X X
Viny!l Chioride/Polyvinyl
chloride X X X X X
Wood Furmiture (coating,
gluing and cleaning) X X X X X X X
Notes :

(a) For industry sectors with both control technology and composition standards, control techology is utllized if

the source can not meet the composition standards.

B gXEY Uynz] RENE n]Iox Ag=gE
o2f7hA] 1Al AHEF BHEE dibEd Aol o
A R71 et Table 1912 A9 AAE A 93
g0 2959 glrk

Hl0j7]& (Control Technologies)

ulFolA VOC §714 4381 7] L9829 o
HEL olH 543 gel9 Ao Ned gFrFoen
Zlesty Atk IEuv, MR, Ao e 8
A VOCE=ES o] & 7)23t 7o) A Fo) A
o] AF AEE R e wE 58 7]%?% #
Hale] BIAQ ¥R Algtoln) o3d Ao 7l&
3 AAE A% I F A gErt Aok @
27), T2, FrAt 22 Ro) Utk

Ao FAE A7 BEAC] Hojur] el JAH
k= 7}X 2 AREQE Alo] Axolu} dAa AX

£ 29 BAL $AIRTE 1 AAE 3]
Wee] g 23H A 4R ALHT 3

3 gee FAXE VOC/H714 HAPE 3%
T AAY wHofok vt HETH Az, o] Y,
AR o=y, T2 AA A B%’Jﬂr e
NEL 782 &
Ao} FAET o q_. xﬂ'ﬂ }zg*u 27%7} ze
3tk Table 2& Ao 7|&2 AAs=H YoM F
2 WE 353 VOC/#714 HAPY 54& HH3)
T Atk Table 3& F2 Aojrlee] FHo
WAl Zag HAE AYsE Q) Table 45
F2 Ao7lest FadE HA9sty 31on, Table
5t A7HA] FEle] AqHries AHHES 2oksly
Ak
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Table 2, Key Emission VOC Stream and Organic HAP Characteristics of Sslecting

( Control Device HAP/VOC Heat Content| Moisture |Flow Rate(scfm)| Temperature
Content"™ (ppmb) (Btu/scf) |Content(%) (F)
Thermal Oxidizer >20(25% of LELY <50,000
50-10,000
Catalytic Oxidizer (<25% of LEL') <50,000
Flare >300% < 2,000,000%”
Boiler/Precess Heater® > 150" Steady
Carbon Adsorber 700-10,000 <507 300-200,000 <130
(<25% of LEL®)
Abdorber 250-10,000 1,000-100,000
Condenser >5,000-10,000 < 2,000
Organic HAP Characteristics®
Control Device Molecular Weight Solubility Vapor Presure Adsorptive
(1b/lb-more) (mm HG) Properties

Thermal Oxidizer
Catalytic Oxidizer

Flare
Boiler/Precess Heater®
Carbon Adsorber 45 - 130 Must be able to adsorb
on/desorb from
available adsorbents
Abdorber Must be readily
souble in water of
other solvent ~
Condenser >10(at room

tempetsture)

Table 3. Approximate Percent Reduction Ranger for Add-on Equipment Source : USEFA
[Themal incineration i

95% j; 95%

Catalytic incineration

?—95% ;

Carbon adsorption

95%

T

95% T—- 95% _}l-_ 95%

IA bsorption
T gs%T 95% T——_ 95%
Condensation
T 95% 7:— 95% [-— 95%
l | | ! L ! | | | | L
10 20 50 100 200 300 500 1000 2000 3000 5000 10000 200000
NOTES :

(a)reters to the characteristics of the indivisual HAP is a single HAP is present and to that of the
HAP mixture if a mixture of HAP is present. / (b)determined from VOC/organic HAP content /
(c)for emission streams that are mixture of air and VOC . in some cases the Lower Exploxive
Limit(LEL) can be increased to 40 to 50 percent with proper monitoring and control / (d)for
packaged units: multiple-package or custom-made units can handle larger flows / (e)based on 98
percent destruction efficiency / (f)units : lb/hr / (g)applicable if such a units is already available
on site / (h)total heat content / (i)relative humidity : applicable for VOC concentrations less than
about 1,000ppm source : U.S.Environmental Prptection Agency

6 $H73 KA (1997, 8. 15)
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Table 4. VOC Ao}71&9) Agn Qo

= = l o |
o A4 3}A2] (Thermal Oxidizer)
29EATH 7Y EAHA A2/ EAERE 93/ DA AEE O 2/ AL 248 e 4
P AR/ A FH/AGHS The/7ed AA 44 2 IRES FAZ/ 9489 454 7] 299(E
g/4tgkAl 9] 4 e 27, dsbra)/ IHL/ I/ 2 98H)
2] 43} A 2] (Catalytic Oxidizer)
AsbgA el o] AFF/VOXe] ¢s gF/AAUA L | EuiA Lde] Bl Gd $3)/ EnA7 A 54 B/
B 32 A @A A ARSHE BA/AE Slg 7HEW At Qo /5 SFH/E HEs FER u)
S/EMA AA} Lol/ABAT HisygRAsE Z2 | et/ A5 ZUEY AR} 712EEA] VOCHIE
VOCs9t EFE A7t fol/g4taldA B dutdog|2: Idadd 187 ¢EA48E TUEgssd J3d
FAZ W Bort Ad/gd 3] BE ss/ATEL | SuAE ¥ Aw/ed 257 oW E84E EHujalg
2 HE &4 AlF A/REA dV1E0] A AE/EW |FHe ¢S/ g2k 8§ 244 ¢ 22E
A9 4 & o] B4 AR/ALEY] 54 d7] LEL(ZEAZ, dslsg
&)/TH&
€l 24 9] '5‘7“'11](Carbon based Adsorption Media)
AA Ego] Fo/ATY FE/AEEO|ERTE Au|L/Whe | RS/ /G BaleE LB ) AMIM5/Ar| o7 ¢
¥ 58 Fo/EZZH A g3l & AL/AFH])Eo] Xi zho] ord wo) g4 -‘%Pﬁ/iﬂ%‘—‘?:}*ﬁ 2 A8 g A
| 7t e/msde] & 7150 A FE/ARSI F
LF/EL 0L ¥ fAES7 Bod
Al Letol EAl 9 & & A)(Zeolite-based Adsorption Media)
g4 FEAS /U] S50 22 R0l AR/AAE | gART vHs/as 3 9 e
(10~20%)/%52 GAZrd & A4

& 4A (Absorption)

& AA &9 oY As/RAgo] B XM A ME 2EY Ayt 2/= AL HRE) da BElF
Vs W& “]“9-/7‘*1—_- 7o) "8/ Bolv] 4 WP AMH A3zt degl/F2Ee] Lx0 gt

HAL/VOCH FHEZE 58 F US/2E Az 2nE

A a2t of sy (Biofiltration)

B 71&/FUENA 4A AHF(NIMBY7L opd)u|Eo] | gdalEde] 2L B71/1000ppmo| 4] ko gLo] LA
H W E/E Z1go] vis] A7 AW/Re BFE AY/|/EAT B2 FHgo] bE/Be FHAF Hgdo] W
HA AAA AFE Jled/AEy EE(90~99%) [/AFE 259} FEIF AHEA] "e/7EA AR
55/000cfm 742 8] 7] 5% A o]FAo] 1/ ¥ #|RAY/AF ek ¢

ARFR L AME otjole] Hart AulFes Lo i
3ol A sd7A e 1

% #[Condensation]
VOC7} 3T AR/ HAF Aol FL/IF - |F5717 2AFH dSo] A4, AE7)7F L /A
A7t oA FF/olW VOCAHHANE 7hed E29%/5% 58 Al H 2289 Ao g 943 59 gy
VOCEs% °ﬂ S/3000ppme] 8t 2000scin Btk B I8} T2y 20| gy AA &4 Wrle LA EE}
B £5 —‘]S F7bo] "3t =% o3t F9Y VOCE ¥ & glt/AlA 2840 ¥
/48] 71A o} v|Mt
Mk A3l A ~=[Advanced Oxidation(ultraviolet)]
g VOGE AR/ H2 35 589 ARE 7be/9s E3 AT B2 dish ¥ EAHOI/RNER Assas
VOCsAld| AHS: 7Fs8/2at H7180] Ql3/H 4 Aayola} | dAl/A $& 586 B2 Hldo] 5/71F 7142 i} 59
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Table 5. VOC Alo]71&9 Aaa Qo
= | \ ct x|
AP E o] 8 A E(Paint Arrestor)
we u)8/0ek3lt qHE A/ ded 4 del= H7|Folor gl/ale|Fo wel Ads £59 FAE
7 B8
HAZ o377 (Fabric Filter)
o u|g/ciorst of Eof el g/mlE Tedt 24 134'5]73_‘94 ZR7d wg} AFe 29 {1 Byt 22
%A A7) AR A (Wet Electrostatic Precipitators)
ol AL fU1RF7F DRE/AE NS 3ol s | 1e8/5 Helrb /AL Avt
Z AtolZo) of-¢ FatA ool vl Ted 24
W &g ~328 (Ventuti Scrubber)
ol FRAEST B/ ArkA 9o o3Eoht S| vu)L/4 At BRF
& Ao 2ol o3 g 3Ao|th/Ruv} A
Paint Arrestor Fabric Filter Wet EP. Venturi Scrubber
W W 3 aE ¥2 51
A F Az 57 =9 3%
ot & A 1/4"WC 4-6"WC 1"WC, YA 12"WC
R P G %e 33
AT 2g 5% = %2
ER/AE 27 2o A 92

re

A ¥Z (Combustion Standards)

A BFE VOC Al &2 UE(Process Weight
Limit)e] §714 HAP®Z T AZo} 55
4R A& FEE IAR she ¥E HE 71“

o-1-8 v

92T otk Aa S AR b, 5
52 Zeiag REoU AlE AsA &2 *01 Xﬂ
3 22 Aol AR EoE & AlFl ddE
VOCEEHY Agst=d wWie F QA AFEHL
o} gubgo R A4 BEEE Ao|go] AHEE W
@yE £} 2L Ao £EL AT 5 YRS
AYHT Utk A4 FF A 8ol ¥ 7K de U=
3 Rk
37 $3u99 AAe =3

350g VOC/L Coating
97 $Fu9Y A4E SuE

7mmHg Maximum vapor pressure
AEA Aol AXe) =%
160g VOC/L coating
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0.2g/kg coating solids
=4 24
571g VOC/L coating
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=4 44 53 39
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4 13)914 d 139 F9 R 2AE(S Z o3 H
W ZUEY 357t SolEg)d w) agEch g
o, A B9 @l 9= ws A9 B
& Z & 1deld 4d 2pEeR RUERe]l Bas
o EREY 7E A By A]] 22O o
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