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VOCs Features

S W2 TFT-LCD 35 A2 i & £ VOCSTRAT 2 £ Tk Ak § § 6 1t b
VOCR@RERTGL B
WAL EXRTE SFR SFE HRECC) SN TFT-LCD @R Mk
.......................... (Walerfe Array Bi2 CIF §iz2
"""" = T Acetone CHO 58 56.6 15~30% 10~30% ~2%
2Rl Isopropyl alcohol (IPA) C;H0 60 82 20~35% 30~70% ~3%
ERARR_—N . Propylene Glycol Methyl Ether (PGME) C,H,,0, 90 120 10~25% 30~50% ~10%
Eﬂigﬁﬁlﬁ Z ﬁﬁ Propylene Glycol Monomethyl Ether Acetate(PGMEA) CeH,,0, 132 146 10~20% 25~45% 5~20%
T Methanol CH,0 R 65 0~25% ~0% ~0%
RoE Cyclohexanone CéH, 0 98 155 ~1% ~1% 70~90%
NPEZWER Hexamethyldisilazane (HMDS) CH,oNSi, 161 125 - - -
__________ KRR AR5 1930 = P 5 BY)
ZERR Ethanolamine (MEA) C,H,NO 61 171 ~2% 1~5% -
Z EAE TR Dimethyl Sulfoxide (DMSO) C,H,0S 78 189 ~1% 1~2% -
=Z EﬁTﬁ Diethylene Glycol Monobutyl Ether (butoxydiglycol, BDG) CgHig04 162 231 - ~1% -
K25 Styrene CeHy 104 146 ~0.5% ~0.5% ~0.5%
= 3740 Silane, trimethy- CH,gSi 74 10 ~0.5% ~0.5% ~0%
=::F 307 Silanol, trimethyl C,H, OSi 90 - ~1% ~1% ~0%
AREEE W Disiloxane, hexanethyl- CgH,¢Osiy 162 - ~0.5% ~0.5% ~0%
\ ZREZEWE Silane ethoxytrimethyl- C:H,,08i 118 76 ~0.5% ~0.5% ~0%
. MEREBE Silane, fluorotrimethyl- C,H,FSi 92 17 ~1% ~1% ~0%
B Cyclopentanone C,H0 84 131 ~0.5% ~0.5% ~0.5%
ZBE=TH 1-Methylpropyl acetate CeHL,0, 116 112 ~0.5% ~0.5% ~0.5%
e YRR 2-Heptanone CH,0 114 152 ~0.5% ~0.5% ~0.5%
—REHE B DIMETHYL SULFIDE (DMS) CHeS 62 99 - - -
“REHBER) Dimethyl disulfide (DMDS) CHS, 94 109.7 - - -
. BAER(ER). Acetic Acid C,H,02 92 118 - - -




VOCs Features
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VOCs Treatment Technology

¥ LVOC/Z,

EEEH:
I A EHER IR ER2 T-RTO K BEEA 7K 5 0TS
E=: 3000 NCMM

VOCs: 100-250 kgs/hr
IRHEMEEE: 202518
VOCsEEEEREE: > 90%

EEENGR S [E U 500 — 1000 kgs/hr @

LA R Ee e ERY
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VOCs Treatment Technology
B FBE R F LVOCARSE & 5

HRHERE 1+ T0 2
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T o O/
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Decoupling Ducting Line
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VOCs Treatment Technology
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VOCs Treatment Technology

T EE

e g A 5N

5 TO : CTO l RTO I RCO
System catalyst catalyst
flow | ; 1 ® t L f
5 * B : # 7B ;.7-'.7-'.7-'.7-'.'- T
| 1l | |
L ‘k : A —_—
f f L] L]
) Exhaust { Exhaust Exhaust . 11 Exhaust | T i
gas { gas gas gas
Operating 750 ~ 850 C E 300 ~ 350 C 750 ~ 850°C 300 ~ 350°C
Temp. ) 4
Heat
Exchange Recuperative Recuperative Regenerative Regenerative
Tvbe p d
Thermal |
Recovery 5 60 ~ 70 % { 60 ~ 70 % 95 9% 95 9%,
Eff. « :
. Techwin
LA B F I E e EW Low Fuel Consumption
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A 1 g 3] 7¢ (RTO type)

VOCs Treatment Technology

Running cost comparison

70
_ T, | - T,(700C ~ 850C)
Required Furnace !
Heat Temp.
NG VOCs
(Nm3/hr) Combustion
Are Are
(300C ~ 350C) T, T,
45 q: Outlet| | q; " T T—T "~ -
Tempt.
9 qre qre
qVO qt t qt
(]
q CIvoJ:
s .
Avod,, de
qs [ZVodts
ti ..... — —_— — — — + ] 1 — —t ——— ——— " — — — .
Inlet
Temp.
Direct firing RTO CTO RCO
| | - - - = =
500 1000 1500 2000 2500 Direct Incineration Catalyst Oxidation
— (ppmv)

<
_ Remark : Total Required Heat
3 as solvent Recovered Heat
Base on 100 NCMM Oxidizer & VOCs combustion heat 7000 kcal/kg VOC Combustion Heat
B S Burner Supply Heat
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VOCs Treatment Technology

Mg =X E R
2T-RTO 3T-RTO R-RTO
System
flow
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]
o

[
»
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TéI

IJ

% i % ér e

:

S »rlLg—
i TneakE — @ purge
AETTEAATEPCARATR IR - E—Mbtor
. * Purge gas
AR TP - . S :
¥ § . B R | ST
@ Untreated gas emit @ Prevention of untreated gas BE 3] L@ﬁ/ﬁgm{épgﬂax%z&
- ¢ when valve switch Emission L BHERIHE  AitEs
=. - F??EEPTEE/FF“ET%/%}%{AEF
@ Pressure fluctuat|os|1 @ Pressure fluctuation lower @ Lower quctuat|on of
: when Valve SWItCh: @ Many Numbers of valve pressure
@' But much cheaper’ @ Single valve (Rotary), {E
RETF ITF A BRI R e X = FEHE K
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VOCs Treatment Technology
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AROEHE LR S R i

Acetone Pl 750 400-800000 0.4-800 SHE T/ K SRR

Dimethyl sulfide — FH LA (DMS) 1-63 0.001-0.063 SRFUAITRNER (B H B RS A)
Toluene Z2S 100 21-69000 0.021-69 FENENUS

Isopropyl Alcohol FNEE(IPA) 400 442-610000 0.442-610 ZEEFIA B R AR

Ethanol ZIE 1000 340-40000 0.34-40 SR AT B SEUDU B R Y R 1
m/p-Xylene EifEAREEPIS 100 41-21000 0.041-2.1 EHIR

Benzene BiS 5 160-160000 0.16-160 75 & R

2-Butanone T HE(MEK) 200 50-85000 0.05-85 SHIfIR

o-Xylene - HZR 100 81-5400 0.081-5.4 EHR/ 55 B R

Chloroform =G FRE(ED) 10 600-1413000 0.6-1413 AT ZBk, AR

DMF{ 1497 “H - 470 0.047 EIPYR=YN =S

Benzene, 1,2,4-trimethyl- 1,2,4-=HFIE 25 2.4-2400 0.0024-2.4 SR

PGME PN T B R 100 3-10000 0.003-10 il

Methylene Chloride CEHE 50 1200-440000 1.2-440 R, S Nk E

Styrene KN 50 4.7-61000 0.0047-61 HHR/AEE

Acetic acid, butyl ester % 1E T Ea(BA) 150 6.3-368000 0.0063-368 R FIT K Bk R

PGMEA PR B R it s 100 25-1000 0.025-1 SRF > R

Cyclohexanone BB 19-219000 0.019-219 SRLLSHAET K P

Acetic Acid i 10 10 0.01 SRFUEELR R
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VOCs Treatment Technology
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» Explosive limit 1in air
C.HO, +z0, = mCO, + x/2 H,0

LEL,(%) = 0.55 (100)/(4.7m + 1.19x + 1 — 2.38y)
UEL,(%) = 3.50 (100)/(4.76m + 1.19x + 1 — 2.38y)

LEL,iturer (%) = 1/ Z (y,/LEL)
UEL iiurer (%0) = 1/ Z (y,/UEL)
y; = mole fraction of component i on a combusitible basis.

Example: LELs of VOCs at 77°F(25C)
Methane(CH,)= LEL=5.0 vol.% ; UEL=15.0vo0l.%
Propane(C;Hg) LEL=2.1 vol.% ; UEL=9.5 vol.%
Acetone(C;H¢O) LEL=2.6 vol.% ; UEL=12.8 vol.%
IPA(C;HgO) LEL=2.0 vol.% ; UEL=12.0 vol.%
PGME(C4H,,0,) LEL=1.9 vol.% ; UEL=13.7 vol.%
PGMEA(C¢H,,05) LEL=1.7 vol.% ; UEL=12.7 vol.%
Toluene(C,;Hg) LEL=1.2 vol.% ; UEL=7.1 vol.%

LA FLFR E e Y
. ~ AR M 2 FES AT B [ B R DSR2
0933147075 http://www. jgok. net R B 7 R R ROHEE B ST BN, RIS B 4 B ST



» Explosive limit 1in air

The LELs of VOCs are typically given in air at 77°F(257C).
However, the LEL decreases with temperature according to
the following formula:

LEL (attempt°C ) = LEL (at25 C) x (1 — 0.000784 x (t-25))

Where t = actual temperature (C)

Example: LELs of VOCs att C
IPA(C;HgO) LEL(25 C )=2.0 vol.%
IPA(C;HgO) LEL(125 C )=1.8 vol.%
IPA(C;HgO) LEL(250 C )=1.6 vol.%
IPA(C;HgO) LEL(400 C )=1.4 vol.%

Calculating:

B & T aLELE, b 2P Ao enid 3
RIS b ’E‘Héﬁ“‘ burner g % % 2 V”

%\

LEL (at 250 °C) = 2.0 x (1-0.000784x(250-25) = 1.6 vol. % of IPA at 250 C

RHAFI R Er g REE

. : AR M 2 FES AT B [ B R DSR2
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> FID# s 4 i & )‘L,, EREE R E vs. ZFVOCsER

2500 NCMM 2729 ACMM
Sys. Aar Volume 163729 |CMH 1 50000 N 1605 | SCME
LeER1 [(CFM e 5T | NCEM 05257 [SCFM
s Looding . DY &S lvestaie Ko/Hrevoc jmmw, = } MW
. L G BB S 5'*2':". ETHC{E L B E B s CHAM R {5 HISGC-FIDS ATHCEH =15
Foonoeniration

PRIV ETH .

| RasCHA R - HIGC-FIDR |
i e hegli
1.80 2.27
DA* 1.185 kofim’ Temperature 25°C
B 1293 Pressure 1.0 |atm

96-04-11 FHF VOCs exhaust LiffEGC-Mass ﬁﬁﬁ&ﬁié}#ﬁ

Main Chemical Compounds i MW ARES (o) (Kcals’kg} P -1itd IMV} =) l'l'(u"'f“} inkE C T8
Solvents IPA (CoH-0) 60.00 a2 7517 136 84 75 63% 3
Acetone (C.H0) 5308 57 5065 5303 13 27% 3
PGUEA ( Callya0s) 131.00 146 5031 451 7 40% 6
BOUE (Callygia) 50,00 170 5611 1762 7 00% rl
Thinners ' T 5214 T 5551 Vi T01% 7
FID& /RINMHC & oz T Ui L R G 35 A AV M 0D 2
_?_—__/\ £ =y J 15551:‘ 0 TV o0u3 & 3 ik V 7 e & 117, ‘/‘aS
T 21.00% SN T T T N 0% ) 2
g N FpocE. B TE ot RESaht ) P 30w | 5
4607 75 +70 8045 =Y
Uithers 108 14 154 3136 050 0 25% 7
Silicides T T B CaHpe 05 1 ) -HVDS T 445 2 Bk S0.00 ~ 30 Bas7 0.59 0.33% 3
T15 (Averagze) 5375 7347 160 95 100 .00% 315
=1 PPMw = 3.15 PPMv THC Value
(LS VOC > BT x EREET S h: S0 e 5)

A FIFRA EHRRE REY
. A S O RSN s [EIR R F A  f8 f

S Rl R
Ry LA R ST 2




& (=) RTO flameless {s £ 2- 4 238 & & 2% low fire?

A burner management system (BMS) shall approved by FM or UL or IRI.
Followed Standard => NFPA85B/D/E/G

(£ & 3 2) The burner must include a flame scanner that monitors the flame, the igniter,
or both. If loss of flame is detected, the fuel supply should be shut off immediately.

FrE8 Y Flameless RTO :
RTO =>» Flameless Operation or Nature Gas Injection (NGI) means the fuel
supplied by Supplemental Fuel Injection (SFI) in the inlet stream of RTO for

increased fuel efficiency, flameless ther oxidation and ultra low NOX
emissions.

Benefits: SFI £ FEMAFI ZRTOA O, #E 1T flameless #f4E, 2 RENI T BEITEAN.
» Reduces combustion air flow, lowest fuel consumption.
» Lower pilot and low fire rate for burners.

> Lowest NOx emission.
RAAFL TR g R
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vk & (= ) RTO flameless {s £ -

A burner management system (BMS) shall approved by FM or UL or IRI. S
Followed Standard => NFPA 85B /D /E/ G —&

PSL—708
MV—705
XSO0-705
XSC—-705
TR—=710

S
supply should b@os Wff immediately.

12 ) 3/47 min
%@%ﬁm? G N

1—1/2” 1—1/2” 1—1/2" 4Dmin

S A& 4 ROF S Bk R

» Interruption of the fuel or air supply or ignition resulting in a momentary loss of flame,
followed by restoration an delayed reignition of accumulated combustible gases.

»Fuel leakage into an idle thermal oxidizer an ignition of the fuel by a spark or other
1gnition source.

»Repeated unsuccessful attempts to light the burner without appropriate purging between
attempts, resulting in the accumulation of an explosive mixture.

»Accumulation of an explosive mixture of fuel and air as a result of a flame-out, followed by

ignition of accumulated fuel an air by a spark or other ignition source.
AU AT E R E I ERE
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#F & (= ) RTO flameless i
# kR (self sustain) it Fady

£ 2

low fire & &

o
F—700
. , 15
© Pilot /2" —
o o 0 0 0 E
N CRR
! T ©
v > ™~
g 7% =% o
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= ; Ly 5D 3D ﬁ
o < 5 S 3 TR
h ‘ T AT/ R
_ & T TSI
) fas) wn
(A (A
11 8 7 3 6 5 o~
? 12 ? : ? 10Dmin o1
= , A
ﬁ—': . L
1—1/2" 1=1/2" 1-1/2" 4Dmin
U i r 0
T ﬁ 52 ( burner internals from furnace radiation. Good tile installa- mittent pilots
>°< 1= Ei = BE £ E ﬁ" tion practice is important with any burner (see Supplements off in all appli{1 oune/inZ= 27.7 inwg *1/16=1.73 inwg

DF-M1 and -M2). It is critical with Milk Bottle tiles because burner body a TImTg-

(high flfG)&ﬁ&"(lOW

f1re>)&’”""s§ pAFER
i V& low firedz+#
Z_ Bt AELZ Fﬁgf;g}_'_
"\’ f—ﬁ"-:}.i-a' A (pilot)
8RR Z p ¥k &%ﬁ

jggﬁéﬁiiﬁwﬁ%dz iyt

l—_ V¥ I
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\El Approx. flame lengths
Burner Air pressure across the burner in osi with 16 osi main air
designation 0.1 1 5 6 8 12 (in open furnace)
4425-2 160 520 1160 1270 1470 1800 2100 1

4425-3 280 890 1980 2160 2 500 3050 3550 17

4425-4 460 1450 3240 3540 4 100 5 000 5 800 2'

[4425-5 750 2370 5300 5800 6 700 8 150 9450 3"

4425-6 1180 3700 8 300 9100 10 500 12900 14 800 3

4425-7-A 2070 6 550 14 600 16 000 18 500 22 700 26 200 6'

4425-7-B 2550 8150 18 200 19 900 23 000 28 200 32600 6'

4425-8-A 3350 10 600 23700 26 000 30 000 36 700 42 400 7

ARNAE AR U RS T E D SAR B UE, R R A RO L (LB R s Rl i i
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TAGH I A T R
IVlt:zrut (Tc o Ts )

e Min(Tc _Ti) \
TO# #

33 16%, 78 % v e (TE)E i & 95%5 7

*Y

1. Fuel gas injection
(FGI Flameless RTO)

In this mode, the burner in the combustion chamber is used only to preheat
the canisters during startup. Once the RTO is operating, the burner is turned
off, and auxiliary fuel is added to the inlet air to raise the VOC content enough
to keep the combustion chamber hot. (This is “auto-thermal operation.”)

The mass flow rate of exhaust gas leaving the RTO is equal to that of the
VOC-laden air going into it. The thermal efficiency can be calculated directly
from the inlet air temperature (T;), the stack temperature (Ts), and combus-

tion-chamber temperature (T.): SR ETE B BT % TR
Mou Tc - TS TC TS

. t ) (1)
M_(T,-T,) T.-T

REAFLE R Ee R RYY
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Oxidizer material (mass) and energy balance

FIRST LAW OF THERMODYNAMICS

The first law of thermodynamics is often called the_law of con-
servation of energy. The following form of the first-law equation i1s
valid only in the absence of a nuclear or chemical reaction.

Based on the first law or the law of conservation of energy for any
system, open or closed, there is an energy balance as

[Net amount of energ y] [Net increase of stnred}
added to system energy 1n system

or

[Energy in] — [Energy out] = [Increase of stored energy in system]

1{ 2 R« (Internal Energy) & i~ %8 p v fr ZEK N g g A - Bired F B g o
Frequently, thermodynamic properties combine to form other
properties. Enthalpy 4 is an lmpnrldnt property that includes inter-
h(EEE)=PBE=Cp x T nal energy and flow work and is defined as
A=u+
ERTERNE: uiE- 4 =% QERLELETE .3 %ﬁl"‘_‘ (4) Source: Air Pollution Control

. : TR e T e i P i EREi]
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# & (r ) RTO % #

~

where M denotes the mass flow rates {in kg/min or Ib,,,/min), and 5 ;[:E l / @
the subscripts refer to the streams identified in Figure 11.7. The 7Y\ \
steady-state enthalpy balance (other forms of energy are insignifi-

cant) is as follows: The steady-state overall material balance reduces to

0= Mp_,{hp_q 4 M{;h;‘; + Mmhm = fl-'fghg + Mc;.[ _&Hc:lﬂ R Mﬁ r MPH + Mﬂd = Mﬁ
+ mwc,l"ﬂHchrucrx.r = T It !

h(ttyé}):WﬁE=Cp xT 242 i

i
i
=
=

where
h = specific enthalpy, ki/kg or Brulb,,

—AH, = net heat of combustion (lower heating value), kl'kg
or Btuwlby,

X, = fractional conversion of VOC, ZOOX_
g, = rate of heat loss from the incinerator, kl/min or Blu/min

El PA

I[ILI1T|I e
TITITITITITT TIIIIIIIII—~_ 2213

In the simple analysis, we either ignore g, or consider all losses 221b‘~/“| ST I
to be represented as a simple percentage of the heat input. We
assume all heat losses to occur at the front of the combustion cham-
ber and assume the reaction to proceed isothermally at the outlet
temperature. The heat effects of the VOC reactions are often ignored, H

220b—] ——220a

but we will consider them. At a concentration of 1000 ppm, the heat A2 o Al
released by VOC oxidation is roughly 10% of the heat supplied by \ ¢ )

the fuel. In the simple approach we will assume that the VOC ox- (

idation is completed at the front end of the reactor. We can account 236 f 235
for the heat losses by decreasing the rated heating value of the fuel 234 — | 4233

gas. §<.)ur?e: 1§1r Po_llut.lon Co.r_lfrol 230 /;.)_ Bl

1 7
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. : AR M 2 FES AT B [ B R DSR2
0933147075 http://www. jgok. net RS AL R B T e BE A P S st



> esl

TITTTTITTL

TITTITTITITL]

[T~ 22]a

TITTTITT

TITTTTITTL

TITTITITITTITI]
[ITT LI

LITTT

—~—220a

1
1
252 :
—————— 20251 |af J :
1
; ) E2 :
i _ !
i 2 i
! 1
i 2 : uEmERSERRERE
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i &:(= ) RTO Z #

|

£ g\

T k o ' Lo 105%% T (Ve
Gas K Wim K kg/m® | JkgK | keg/ms m?/s Pr -
Air 150 0.0158 2355 | 1017 | 10.64 a.52  0.69%
(82 K BP) 200 0.0197 1767 1 1009 13,59 7.69 0.69 |
250 0.0235 1.413 1 [oog o 16,14 11.42 ﬂfﬂ-;?
260 0.0242 1.360 1 1009 1 16.63 12.23 0.65 1
270 0.024% 1310 1 o9 1 1712 13.06 {]69
280 0.0255 1.265 | 1008 | 17.60 13.91 0.69
. 260 0.0261 1.220 1 w007 ¢ 18.02 14.77 0.69 -
27 C |—= 300 ___ 0.0267 1.177 1 1005 1 i8.43 15.66 0.69
310 0.0274 1141 0 1005 ¢ 18.87 16.54 0.69 -
320 0.0281 1,106 | 1006 | 19.29 17_44 0.69 °
330 0.0287 1073 0 1006 1 19.71 18.37 0.69
340 0.0294 1.042 1007 ¢ 20013 19.32 0.69
350 0.0300 1012 1 1007 20.54 200.30 0.69
1 kcal/kg=4.186kj/kg 360 0.0306  0.983 1 1007 . 20.94 21.30 0.69
370 0.0313 0.936 | 1008 | 21.34 22.32 0.69
350 0.0319 0.93t ¢ 1008 | 21.75 23.36 0.69
390 0.0325 0.906 | 1009 1 22,12 24 .42 0.69
400 0.0331 0.883 1009 22.52 25.50 (.65
500 0.038Y 0.706 | 1017 1 26.33 37.30 0.69
601 0.0447 0.589 | 1038 1 29.74 50.50 0.69
700 0.0503 0.507 . 1065 1 33.03 65.15 0.70 -
00 0.0559 (0.442 | 1089 @ 3589 §1.20 0.70
. 900 0.0616 0.392 1 111} 1 3865 98.60 0.70
727 C| —= 1000 0.0672 0.354 | 1130 | 4152 117.3 0.70
1500 0.0926 0.235 | 1202 | 53.82 229.0 0.70 .
2000 0.1149 0.176 | 1244 1 6477 368.0 0.70

LB B Eeamigds ¥
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IUPACE
Hydrogen cyanide
bkt

e
74-90-8
MWEE25000

HEE
HCN
27.03 gmaol -1
ERRESHERSERREE
(%) 0687
-134°C (259.75 K, 7.88°F)
26°C (29915 K 78.8°F)
kS
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V& £ B(polymer) = 4o4 £ =2 (styrene)
VA BB 160°C 11+ 2 F ik Bk - - [LARIEDE 2 é
) tea T \ : Y el
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VOCs Treatment Technology
LERLFIRE £T ETFT-LCDA: % L VOC/aJdZ i st

-ﬁ % l% i"ﬁ % ﬁ I% l#’ ,g\!:'VOCS Eﬁﬂ" %‘_ Waste Water after water

washing
B % 2L2 VOCs« jf £ 14 m*/f@“’&%(’d r'iééi“lﬂi‘f%@/f@“’v AT "Héfé’ui% SEmEE R L
3ms2 Gt R R R AR HERA RS T REEHI pRF T IS R
]%L ® 2.VOCs( 7z A3 84 14c3 L& TOK106 2 ACT6902- DMSO)« ?i_ S TS ¥ F&J%"?sc’%%*;:)@u 2 H o pg
% (MEA) ~ Styrene® F & 42 R &L Z e (5% @ @ e rgrit £ T % > T i - ) BR WIESHEN -

:
J

Fresharin
(for water washing -driving camier air)

LT
G-

Fresharin —

n —_____\

Liquid Pad

- A a R KT O R E
(GRS ZFHHEA] > 2002)
AN ARG O (R A AH R UE, (R A I A pe
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VOCs Treatment Technology

AT E R

seibu-zeolite fiber

wrscem

|

o

1500
1000} l

1 2 3 1 5 6 7 g

9 1‘0 1 12 13 14 15 16 17 18 19 20
Energy (keV)

1 113 1R LR

. ~ AT £ 28 THEE = 2 A 2, IR AR A Ze b DSBSt St s A
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P RS G S o E R R iR e IS

I & I e s b - )H - ;A #(PGMEA) 5k iw
SR N Rl SO PRENLT ANt B ()8 - %A el

EAFERZMAERT G F LA
el {gﬂ? » 7.7825Ln(x) - 1.1617
(Mass Transfer Zone; MTZ) T %();68_9 '
. 50 - = .
Gas inlet Jl @ Saturated zanﬂ J ----------
40
N - B y = 8.2229Ln(x) - 9.0144
s s al R? = 0.9134
w30 o
g .
e Ol S 2 m/s
= 20 !
0 - ¥ (1 m/s)
— ##&k 2 n/s)
Gas outlet | 0 ' | |
0 200 400 600 800 1000 1200
PGMEA » 5%k & (ppmv)
1.0
3 BARERZERERT A HFBBER
G 0.35
= y = 0.0928Ln(x) - 0.3392
3 0.3 2 =
3 = R? = 0.9914 Ty
@ 0.25 m/s
E O 1 ms
0.0 0.05 = «— MTZ — - 02 $## (2 n/s)
! ) =@ (1 m/s)
t time — te Z 05 .--H
® 0 -
MTZ:LD(I—&J pit = 0.0001x + 0.0263
X, Cy w o 0.05 _ R? = 0. 9966
C: breakthrough capacity % 0 1 1 1
C: saturation capacity % 0 200 400 600 800 1000 1200
Xj: degree of saturation in the MTZ % (usually 50%) PGMEA > 7% ik & (ppmv)

A BRI TR REY
: ) o A R0 £ L IR S0 O B S 53 i
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50.0 - ¢ 5S0ppmv
//6 B 100ppmv
. I . _ 45.0
(= )E - 3 A(IPA)= ik im g P G|
E 400 ——— === ”,— X 400ppmv
gx K ’/’// X 1000ppmv
2 35.0 =
% T
T 300 T 4
b (’/
25.0 4
B RERZRERTERMY LR m%/>/'
15.0
60 1 1.5 2
S R (mfs)
50 (2. 0Nm/s) y = 7.1399Ln(x) - 5.9783 R? = 0.94
N
5 PRERS MR TR i 5
5 40 O 2.0 Nw's
O
= 0.9 1.5 tn/s v = 0.0003x + 0.1386 R = 0. 9664
. | A L0 Nws
30 o 08— e (2.0 Nass)
L A O 1.5 Na/s g 0T F|= = (15 N/s)
" =06 - s (1.0 No/s)
A ¥
w20 A 1 No/s - 05 v = 0,0002x + 0,1023 R = 0.9779
F‘_'L( | "%]'& (]. Nm/s) & 0.4 ——‘EI
10 (1.5Nm/s) y = 7.6704Ln{x) - 11.454 R? = 0.9748 ) 0 ' ——
; , — — %3 (1.5 Nm/s) w 0.3 L= =A
1.0; Nn/s) y = 7.3528Ln(x) - 13.515 R* = 0.9408 - . = 0ol ST T
0 L ‘ ‘ HiE @ NWn/s) SR TRt v = 0.0001x + 0.0637 R* = 0.9731
0 | | | |
0 500 1000 1500 2000 2500 0 - 1000 500 2000 2500
IPA » i3k & (ppmv) B o
ok & (ppmv
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100 — @—@W 100 —

90 — : 9 —
S i e 90 — :
E 80 — i E |
0 . il !
3 i : § 85— .
70 — —<—— Acetone(30%) l —— Ace;tone(SO%)
— 5 IPAB35%) 80 — — - IPA(35%)
- — O PGME(20%) —o—— PGME((20%)
—A—— PGMEA(15%) i —=a—— PGMEA(15%)
60 — ———— Overall efficiency —+—— Overall efficiency
E 75 — ;
50 | | R | 70 | | i | |
Rotation speed(h™") Rotation speed(l’fﬂ)
4.5 RPH 4.0 RPH
(a)250ppmv as solvent (b)100ppmv as solvent)
ORI AT z@*/ﬂ;fiib"ﬂ > Bz ARR]
(BEEixm =2 srgdic B REAXE =D 484 i)
T AF1I A IR REH
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T B 1

Bt id MR R SRR B

. Acetone PGME /
. 290°C /R Nrnh
Testing .Stat}ls' ] . 100 - 200°C /4.7rph
Processing inlet air: 25 C/50%RH > 100 ¢ I = g D JRIY '
) - S g5 ;&%220@/5 Orph % 95 | 180°C /4.4rph
Superficial velocity: 1.5 Nm/s S g0 | NN | ° 90 |
. . . = () C
Concentration times: 8 times 585 N2 A0 C/4. 71’D|h g 80
. = - £ go
Process inlet VOCs compounds: S 3(5) \» 180°C /4.41ph 2|
Acetone: 15 % / IPA: 50% E» 70 & é 70 [
PGMEA: 15% / PGMEA: 20 % o 65 g 65 |
S 60 @ 60
ER S 55 |
50 0~50 B v b b 1
Total 0 250 500 750 1000 1250 0 250 500 750 1000 1250
Total VOC concentration[ppmv] Total VOC concentration[ppmv]
_ 100 F 5
2 s | 220C/5.0rph IPA PGMEA
= - . 220°C /5.0rph
% 90 g 200C/4.7rph 100 f - . = 100 wmo"cm.nph
= 85 g ) g 95 [ 220°C/5.0rph > 95 ; 180°C /4.4rph
£ 80 [ 180°C /4. 4rph = 00 | | 5 90 |
= 75 S oot | E o |
> 70 | E 180°C /4.4rph - g
g 65 I - 75 F s 75
g 70 0
3 00 5 65 f £ 65 |
S 55 S 60 f 5 60
F 50 E T T I A S A Y T I Y T M T AN N T B E 55 % (23 55
0 250 500 750 1000 1250 50 = o 50
Total VOC ncentrati n[ :| 0 250 500 750 1000 1250 0 250 500 750 1000 1250
fo) conce o ggmgﬁ “f‘f N ,ﬁi )i fi'\r—g thalﬁé—}%ggnqﬂp%@[pgv]& fi ﬁﬁ? 2r = :I’,% rsTptal VOC Concentration [ppmv]

(o r vIR AR D Wi U R AR D ARE )
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AT R

POMEA only Process inlet VOCs compounds:
Acetone: 15 % / IPA: 50%
100.0% MBS = - — _. PGMEA: 15% / PGMEA: 20 %
- 'ﬁ-\*-.: — - e
L LT ™ o~
95.0% | s == T~ 8 times
~ . i
i ~ Q\ S ~~ Total
90.0% r \‘f ~ ~ © ~10 times 4\~‘
i N . ~.
= i NN - w 190 ¢ &f5333:2m°44h
'—'3 85.0% | S < S ! |_>: 95 3 C/4. Ip
_; s N N 13 times 2 90 F ;
£ ; R 3 E \\%%%%ﬁ
£ 80.0% | ~ c 8% g :
3 i “15 times . E 80
> L r
N\ =
% 75.0% [ \ N = 15 F
: g \ : g 70 F
| | Rotor depth: 400mm \ \A g -
70.0% [|Processing inlet air: 25°C/50%RH N o 65 g
- | Superficial velocity: 2.0 Nm/s e 60 =
| [ Concentration times: 8~15 times AN Tg E
65.0% [{Regeneration temp.: 180°C AN o 55 Z
[ | Process inlet VOCs compounds: } &= 50 = : . . .
- PGMEA: 100 %
60.0x L FTOMEA 0 0 250 500 750 1000 1250
0 50 100 150 200 250 300 350 400 450 500 T 1 voC . [ ]
VOC concentration[ppmy] ota concentration|ppmv

LA R Ee e ERY
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30/ZiRME : 1.1m/s(STP)

[/N—2 GCREN A R]
-

200°C

3.3m/s(STP)

QU
-MLIY 20ppm
- IPA "
-MEK #

30°C ~50%RH

400mm

GIBE 3= (=5
301I:I /J%ﬁ?ﬁ : 90% D/LJ:

LA R Ee e ERY
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<Conditions>
Process: VOC 100ppm (Toluene 33, MEK 33, IPA 33)
Temp.30°C , Humidity 50%R.H.(13g/kg’)
Desorp: Temp.200°C

100

100

\O
(e}

Removal Efficiency [%]
Removal Efficiency [%]

& 5 Times
| | W10 Times

80 80 A 15 Times
® 20 Times
0 25 Times tttttttttttttttttttttttttttttttttttttttttttttt
< 30 Times

70 70

0 5 10 15 20 25 30 1.5 2.0 2.5 3.0 3.5 4.0
Concentration Rate [ - | Face Velocity [m/s]
LA FIFRAEHBRE EE
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A LEEE R SR 5 400-450mm?

120

100

o
(e

(@p)
(e

Desorp Outlet Temp. [T]

2.0 2.5 3.0 3.5 4.0 4.5 5.0
Rotor Speed [rph]

The deeper rotor is not effective when the process inlet concentration is higher. For the
desorption, the rotor element is necessary for a sufficient energy.

LA IR E R B

. ~ A E 2T P A, IS 2 B S S
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B D T R RAR R £ T SR AR Y
AR ERRT N T R RARE & oo Pl g Ak & e ?
(AP R'Gh £ TF > FR'GHNCERLIISCHRAITS
C >3+t % - TRTOWRA_ZE & 4 w42 ?)
7 %%ﬂi’n‘a tr(purge) d! v R R AXE £ oon VRl Ug A% & e ?
AR S R ?ﬁf;\‘—f%ﬁ%]]afﬂﬂm@%’ﬂ;_j?k
BRK‘IHL ﬂ“f A T R R~ 4 fr(purge) v R R AT
7R AR?
® ,f;“‘»fﬁnw‘_,ér\rg(gfwls B 220 ~308) 4 A
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The factors affected to concentrator performance
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Items Factors Improvement
Adsorption a) Contact Efficiency to VOC laden Air — Review of
Performance ( Larger geometric surface Area ) Honeycomb cell

b) Adsorption Capacity structure
¢) Rotation Speed
( Shorten the adsorption time = faster rotation )
Desorption d) Heat Capacity of rotor adsorbent — Become light weight.
Performance (The fewer heat capacity is, the less heat transfer rate (Lighter Density)
is. = Faster desorption)
e) Desorption Airflow Volume
(The more airflow volume is, the easier desorption is.)
f) Rotation Speed
(Keep longer desorption time.=Slow Rotation)
Pressure Drop | g) Airflow Resistance — Review of
(The larger the open frontal area is the lower Honeycomb cell
the pressure drop is.) structure
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@ VOC Destruction Mechanism

VOCs + CO, + H,0 + + + N,

More precisely: (where X is any one of halogen atoms (chlorine, flurine, bromine, iodine)

@ Operating parameters for 99% Destruction

~ Temperature : 700 ~ 850 C

( 300 ~ 350 C. With Catalyst)

» Residence time : 0.5~ 1 sec Turn down ratio HZEF| T IE?
e Turbulence : Re > 10,000 :
» 0, Concentration : Over 12% at 800°C
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DRE (%) Residence Time (s)
'F C

95% 300 149 0.5

8% 400 204 0.5

9% 475 246 0.75

550 288 1.0
650 343 2.0

Autoignition (AlT) Temperatures of Common Organic Compounds
Compound AIT (°F) AlT (*C) Chemical formual
Methane 999 537 CH4
Propane 874 468 C3Ha8
Acetone 869 465 CH3COCH3
P& 750 399 (CH3)2CHOH
MEK 960 5186 C2H5COCH3
FGME 455 235 C4H1002
FPGMEA 715 379 CEH1203
MEA 723 384 C2ZHTON
DMSO 403 206 CZHBOS
Toluene a7 536 CBH5-CH3
Methylene Chloride 1224 662 CH2CI2
Dimethyl Sulfide 430 221 C2HEBS
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BECSWRBEARARGRAE 2 EX

rEFEEE- 0 BEEL: C
Formula Name Vi | v2 ] vi| v4 V5 Ve | V7| VR | VO | V10| V11 | Tessopssy| Taesso] Teass
Methane CH, Methane 1 0 0 1] 9490 ] 0 400 | O 0 |-069 B2809 | 84533 | 85879
Toluene Ce¢H=-CH; |[Toluene T 1 1 0 1026 0 0 |LL14| O 0 |00 TI981 | 79129 | B00.53
BiES 7B (FAC)|  C.Hg0.  |Ethyl Acetats 4 0 0 0 200 2 0 J200]| O 0 |-0.69 63897 | 65155 | 660.96
IPA CaHzD Isopropyancl 3 () 4] 0 730 1 0 1267 0 { .60 67280 | 68537 | 69495
Acetone CHaCOCH: |Acetone 3 0 ( 0 1000 1 2001 0 0 {60 72264 | 73533 | T44.90
PGMEA CgHeO3  |2-Ethoxyethyl Acetate f 0 1] 0 715 3 0 |2z00] 0 0 |-069 587.19 | 59882 | 607.49
[ EE . CalyQ: |1 I0emchocyethane .1 s L9 | 0 1. 0 | 45 |2 | 0 12010 1 0 J-060) 55032 | 56228 | 57126
EL MEA C.H-ON |Monosthanolamine 2 { 0 1 723 1 0 |350] O . 74935 | 76814 | 78242
' __DMSo._ -} - C.H.0S _|Dimethyl Sulfoxide 2 0 0 0 403 1 1 |30 ]| 0 0 (0t 34178 | 36065 | 37512
;S _ NMP C:HNO  [N:-Methyl-2-Pyrrolidone 5 0 0 1 635 1 0 |1s0]| 0 0 )6 63008 | 643.19 | 65281
! "HMDS -~ " CH[HSI, |Hexamethyidisilazane t 0 1] 1 646 0 0 |317] © 0 |08 699.28 | 71080 | 719.68
| BRERRAXEMANP AR Nov S EREBEMEER BADNVPONIOY | gaamm ) p mERL: C
Fornmla Name V1| V2] Vi|vd V3 Ve | V7] v | Vo | V10| V11 | Taesoomos Tas.00 Toase
Methane CH, Msthane 1 0 0 0 99 0 J400] 0 0 | 000 T98.79 | 81634 | 829.84
Toluene CeH:-CH;  |Toluene 7 1 1 0 1026 0 0 JLI4]| O 0 | 0.00 75050 | 76230 T71.58
BEER 2B (EAC)| CHO, [Ethyl Acetate 4 0 0 0 200 2 0 J200] 0 0 | 0.00 60967 | 6256 63200
IPA CaHzO Isopropyanol 3 0 0 0 50 1 a0 |267] 0 { 0.00 Gi13.50 | 65637 | 665.99
Acetone CH,COCH, |Acetone 3 0 0 0 1000 l 0 |200] O 0 | 0.00 693.33 | 70633 71594
PGMEA CsHyzO;  |2-Ethoxyethyl Acetate 6 0 0 0 15 3 0 |200] 0 0 | 0.00 557.88 | S569.82| S578.53
[ PGME | CeHigQ,  [1.2-Dimethoxyethane = | - ¢ ¢ 10 10 | 45 12 10 125010 |0 |000} 321,02 | 53328 | 542301
L MEA C;H:ON |Monoethanolamine 2 0 0 ; yL ' 0 |350] 0 0 | 0.00 72004 | 739.15] 75346 ¢
' DMSO C.H.0S |Dimethyl Sulfoxide 2 0 0 0 403 1 1 |300] O 0 | 0.00 31248 | 33165]| 616
NMP C:H:NO  |N-Methyl-2-Pyrrolidone 5 0 0 | 655 1 0 J180] 0 0 | 0.00 600.77 | 614.19] 623.85
HMDS CeHqeNHSi; |Hexamethyidisilazane f [} 0 1 &b 0 { 3.17 0 () (.00 66598 | 681.80 | 69072
A B I ERAE ki REY
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VOCs oxidation heat release: (example 1 for printing case)

Mol. Wt. HHEZ | HisEsSE | &9 A Aoz LEL
vOC Formular
(kg/kg_mol) (kg/hr) (ppmv) (kcal/kg) (kcal/hr) (%)
Toluene C-Hsg 92 51.5 329 9,823 505,873 1.1
Xylene CsHio 106 10.3 57 9,867 101.627 1.1
MEK C4HsO 72 20.6 168 7.501 154,521 1.8
IPA CsHgO 60 5.2 50 7.548 38,872 2.0
Ethyl Acetate C.HszO, 88 15.5 103 5,772 89.177 2.2
Total 103.0 708 890,070
VOCs oxidation heat release: (example 1 for TFT-LCD case)
Main Chemical Compounds = MW, EL (C) e (Keallkg[ 1=/E (ppmv) ERRE)) TITHE C 81
Solvents IPA (C3Hg0) 60.00 82 7517 61.24 53.52% 3
Acetone (C;He0) 58.08 57 6965 165 T44% 3
POMEA  (CeH1205) 131.00 146 5931 12.81 11.20% 6
PGIE (C1002) 90.00 120 6611 27.07 23.66% 4
Thinners Toluene (Cls) 92.14 111 9681 052 0.45% 7
Acetic acid (C,H,0,) 60.05 118 3136 2.18 1.91% 2
CycTohexanone (Cgli0) 98.00 155 8020 3.67 327% 6
i -~ WEA (GHNO) 61.00 171 4821 0.00 0.00% 2
STTippers < (5] .- 73.09 189 6823 0.00 0.00% 2
Others Benzene, methoxy- (C70) 108.14 154 9681 527 4.61% 7
Silicides | =FEREL(CH,081)-IDSEAYI R Ef 90.00 ~30 8857 0.01 0.01% 3
J T (Average) 771.46 6798 11443 T00.00% 359
Total Vocs Emit Rate (kgs/hr): 32.70 Total VOC heat: 222299

- RRBMEA)BEFEEY (DMSO;DMS) > @& 3LHE? NOx ? SOx? |

RHAFI R Er R REE
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VOCs Treatment Technology
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Si0, fouling thickness effect:
tsio,=0.1mm =» U value 95% (5% )
tsio,=0.5mm =» U value 77% (23%)])
tsio,=1.0mm =» U Value 63% (37%l)
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VOCs Treatment Technology
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* Silica powder — the form similar to fluff & silk Before cleaning
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Media Depth Required to Achieve
95% RTO Heat Recovery at 200 fpm

US Patent #6,071,593
Woridwide Patents Pending
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Introducing Lantec Segmented
Media!

‘Multi-Segmented Media’

‘L /ﬁ /% ;le % ;,]{ "iﬂb ;}% BN . scgmented HoneyComb™

» Segmented LCH™

Isolated or Interconnected

THEH (# D FTE MR -3 2 EEF N

The
RTO Revolution Achieving your heat recovery target:

has begun

LanteComb

New Heat Recovery Media

Worldwide Patents Pending

_HEAT RECOVERY ﬂ
improvement bl b

when using LanteComb Superficial Veloctty | 150 sci/ft’ | 200 scim’ | 300 sdm/M’ | 350 scimit
in RTO Retrofits 40 Cel
hedia Depth a8 g Ak 4T &
Pressure Drop A8 nwc 5 Finwc #iLd inwc L2 Finwc
Replacing media with LanteComb
will produce up to 3-8% rise in TER, leading to hﬂ:ﬁg; 21ft 221t 241 25ft
significant annual and user fuel cost savings™: Pressure Drop | 2.3 inwc 3.5 inwc 6.2 in-wc 7.8 in-wc

RHABELIERA T E Kk KLY
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VOCs Treatment Technology

AR g BT

Bfa=M

PR EEER IS EL2T-RTO R BE BV A SR NE
B £:3000 NCMM )

o

VOCs: 100-250 kgs/hr
IRHEMEEE: 202518
VOCsEEEEREE: > 90%

EEENGR S [E U 500 — 1000 kgs/hr @

RAAFIF B Eo R REY
0933147075 http://www. jgok. net

ARNAE AR U RS T E D SAR B UE, R R A RO L (LB R s Rl i i
HE B BRI B T o, A A, BN 2 by LAt s U



TR E Tz

R

SR BT O RD 2 S Z A RSN B L REHER

T0 Bk f #wijcd #k

{{lean Exhaust fir

—i
Purified Air
(utlet

o R e gL

RHAFI R Er g REE

0933147075 http://www. jgok. net AR T ST PR AR S AR B A ey B

{ooling fir Inlet

Y5 Laden Air Inlet

R b EEE A ISR JEE - 6923 ACMH (6343NCMH)
WA H 1/ ME R BE SRRV - 248 C
TN © 60°CHEAH FE65C

2. 5TREGR
H AR Al st 7K 2 A-5°C
PhIsETR R BVR B BAe:
6343 m3/hr * (248 - 150) * 0.25 kcal/kgC * 1.293 kg/m3
=200,937 kcal/hr (234 kw)
DAL Z8RE AR sl 2K IR A5 C
X * (65 - 60) * 1 kcal/kg'C * 1000 kg/m3= 200,937 kcal/hr
X =40.18 m3/hr

= 40,187 Liters/hr

RS AR B R\ EEL S %Y 2.6 hp for 2.5WG1
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Air Flow
Schematic
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AR sy £ F Ar e R R (BB FT4%)

A4 % # £=1.293kg/NM**0.25kcal/kg'C *3848NCMH* (280°C - 3 3

1 54 C ) /570kcal/kg=156727kcal/hr/570kcal/kg=275kgs/hr
Chamber

2nd H/E 1st H/E

154°C 280°C
i | 4
Stack Steam boiler
## B4 2kg/em?
EF R R:134T
## £ :275kgs/hr 0=10%
Desorb Fan 1 st H/E eff =65% — 58.5%

Process
Inlet
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A

Pa i dp £ F Bov @i R (BREETHR)

Table } Thermodynamic Properties of Water at Saturation ( Continged)

R specific Volume, specific Enthal py, specific Entropy,
Temp.,  Pressure, m kg i waler) KFkg iwater) K kg~ K iwaler) Temp.
o EPa Sat. Liguid Evap. Salk Vapor Sat. Liquid  Evap. Sat. Vapor  Sab Liguid  Evap.  Sat Vapar A
I P I-"r "‘m I-"! .ﬂ‘r ﬂ& ﬂg. Er Eﬂ E.E‘
100 101419 0000 044 LATOE LAT1E 419.16 256,28 2ETS.44 13072 60464 T35 100
101 L0502 0000 044 1AIAL 1LA1T1 42338 225364 26TT.02 L2185 0232 73414 1101
102 10E.ET5 0,001 045 15635 1.5645 477 A0 225099 ZATE.SE 1.3297 0000 T3258 102
103 112370 Q.00 Gd6 15129 1.513% 43152 II4E.33 26E0LLS 13410 59770 73180 103
104 116779 0000047 14642 14652 43504 4566 2EELTI 1.3522 59541 TA06Z 104
105 120,540 0000047 14174 1.4184 44027 I242.509 ZEEI A 13534 59313 72546 105
104 125152 QO0104E 13723 1.3734 444 45 224031 268480 13745 5.506S TARA 10
107 129,520 0,000 049 13230 1.3300 448.72 ZIITA ZABO.3S 1.3856 5.ERED 72716 107
108 1340012 0001050 1.2=72 1.2ER3 45295 2FI4.93  2AET.ES 13947 5.BA3S T260] 10E
1049 138,633 0.00105] 12470 1.2481 45718 IIITIF OZ2EES.4] 14078 SE4ID T24ER 104
110 143,384 QL000s2 12083 12093 461.41 2XIGRD 260093 14188 5.EI&T T.2375 110
111 148267 0001052 L1710 1.1720 AR5 A4 ZII6EL ZAOZ.AS 14298 57965 el 5 111
112 153287 0,001 053 L1350 1.135] A0 BE TII40D 269304 14408 57744 72152 112
113 158,445 0001054 1100y L1GLE 474.11 ZI21LA5 ZAOS54T 14518 57524 T.2402 113
114 153,745 0001055 LT 1.O6E] 47RAESE ZZIRAT ZAO6.97 14527 57304 T.1931 114
115 165,190 0.001 056 10348 1.0359 482 59 221587 20046 14757 57085 T.AE2Z 115
116 174. 782 0001057 LKEE 1.OG4E AR5 53 221312 2A99.95 14846 5.6BAE 70714 116
117 1BO.525 Q001058 05739 DaT49 49107 221035 70143 1.4954 56452 71604 117
118 186.420 0.00105% 05450 L9460 45537 20758 IT0290 1.5063 56436 7.4 118
119 192,473 0001 05% 02171 DalR2 4549 56 2304 80 70437 L5171 56221 T.1352 1149
120 198,685 QL0061 GE0 O DES13 50381 2HOZ02 ZTOSES 1.527% 50007 T.128A 120
122 211601 0001062 nE3] DB4O2 51231 219642 ZT0ATE 1.5494 5.RSE2 T7.1076 122
124 225194 0,00 D 07916 07927 SH0E2 219078 271160 15709 551680 TR 124
126 239,490 Q.00 58 07472 07483 5233 ZI185.11 Z714.44 15922 54742 TiE6d 124
128 254 515 0.00] 068 03057 0L TR 537 86 217940 ZTIT.2A 1LAL35 54326 TR 128
130 270298 Q001070 OEATO O6GE] Adh A9 217365 ITIOUOS LE347 5314 TR 130
32 2RA.ESA 0.001072 A6 0A31E 55493 2167.87  ITIAED B557 53505 70063 32
[ 154 a4 Q001074 05565 DA5T5 SE3 .45 216205  ITI5.53 ATET 530540 AAERT 34 |
36 322470 0001076 0.565] 05057 57204 156,18 272822 BT 52657 SOAT3 34
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. ~ A RS S TS [T T 2 S s G i S
0933147075 http://www. jgok. net A P M R 2 T, O, SR B EL s S



~
~

E=Ea#EE . -
1. HEEAZHER e VOCs BRI > 95%
2. EREETEMHR RABEER FrEERAEE: 150 g/hr
3 L%E,ﬁ&*%’-‘ SEERES 0~2.25kw

(REELEEMFESE: 15w/g0y)

4
e A BEFIEUR | S00ONCMH ;
VOCs i=E: 0 ~ 30 ppmv as CH, ﬂ%"é‘ 69

F 9

W LRIt W
2.3 AW 20N oUHZ J2.4 NETET i
size - 1" BETT C 2-3ksfom?2

. size = 3" ffh31F ﬁf?ﬁﬁf v

EHAAToR lsize ¢ 304" BEFY ¢ Tkeloma - :ll:\")zﬁ RTO /ﬂ:

/iﬁﬁgﬁrﬁﬁﬁ*%ﬁb ny .
13.6 Nm3/hr

1600

2600

1800
—
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AEE: —EIERIBET0), EREFRLIARBAEGORF LR TML
B(50); AR —AAIRILE TT(10), REM AP R REA E@0)TEIHR %
SLBIRE T (20)2 L Fkt, SR ARAAMRKET10)EFRILRTS
KBMEBREERY T LURK, THERKSE. RERMKBEERY —

AH#Y(INDMF ., MEA, DMAC, DMSO) , BH&E L IZE T(20)E TR IE
ZFRLRE #RESE SRR Z R 5EMNO, SOx...); Hih, %54l
R Uk BE JT(10) & BB IEIRES . AR BUN B R RIAES, TEXD EE5E 4
BRI E G FRIE R P 2 KRR ANEL 5 & RIMK S MEE, hE—
TEHAZRMAMEEITREZERERBUKAHIEREEEY,

/‘“ ’ 5
(IR 1 > o e Wl

B SRR 1423842 BRI E/KIETEESMAY) 2 LR Tk
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