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Volatile Organic Compounds (VOCs) are organic chemical compounds that

have high enough vapor pressure under normal conditions to significantly

vaporize and enter atmosphere.
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I1. SES-VRU 7|=9] 7H_9_

1. Vacuum Pressure Swing Adsorption

2. VRU System

(D SEST WWW.Sestco.com



c
[,
-
o
O
S
(2
T
<
o
=
S
7
@
S
>
v
v
@
S
o
£
>
>
@
>
v~

- VPSAH 0|

od
F1

-

70
A
o
%

ol
KIr

To!
m

10| 2t= 5| 27[9] 5

- S.EFX
=H = 1

ol

!

Kr
wfl
fojm
3T
o
gl
Gill
A
I}
%

-

pal
OH

— [Hjl%l-

WWW.Sestco.com

(D SEST



2. VRU System

® Simple Flow Diagram of Condensation System
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® 3D View of Condensation System
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® Simple Flow Diagram of Absorption System
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® 3D View of Absorption System
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1. =9 AH| ApYS

Type
Service(Fluid)
Cycle Time
Adsorber
Adsorbent Note 1)
Vacuum Pump Note 2)
Glycol Separator
Glycol Pump
Glycol Heat Exchanger
Absorber
Absorbent Supply Pump

Absorbent Return Pump

Note 1) Adsorbent(Z%tA|) EX Hlw &=

Note 2) XI5 HZ H|w X}&E &= (Page 25)

Pressure Swing Adsorption

Gasoline
10~15min
2 Vessel
Hydrophobic Silica Gel
Dry Type
N/A
N/A
N/A
1 Vessel
Centrifugal

Centrifugal

(Page 24)

Pressure Swing Adsorption
Gasoline
10~15min
2 Vessel
Activated Carbon
Liquid Ring Type
1 Vessel
Centrifugal
Shell & Tube
1 Vessel
Centrifugal

Centrifugal
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2. Adsorbent(S %ty EZ

Item

SES-VRU

Other VRUs

Type of Adsorbent

Hydrophobic Synthetic Silica-Gel

Activated Carbon

Desorption

Vacuum (Pressure Swing)

Vacuum (Pressure Swing)

Property
(1) Flammability

(2) Adsorption Heat

(3) Working Capacity of
Adsorbent
(HC mg/mg of Adsorbent)

(4) Tendency of Moisture
Adsorption

(1) Non-Flammable

(2) Less than Activated Carbon
» Initial start-up : 10~20°C
* Normal operation : 1~2°C

(3) Less than Activated Carbon
» Adsorption capacity of Silica-Gel : 2~4%
* Pre-coat work of new adsorbent is
unnecessary for Mezzo-pore type

(4) Less than Activated Carbon

» Hydrophobic Silica-Gel start to adsorb
moisture above 70% RH humidity

(1) Highly Flammable

(2) More than Hydrophobic Silica-Gel

(3) More than Hydrophobic Silica-Gel

* Pre-coat work of adsorbents is
necessary

(4) More than Hydrophobic Silica-Gel

= Activated Carbon start to adsorb
moisture above 40% RH humidity

Strength and Attrition of
Adsorbent

(1) Delta P thru Adsorber bed

(2) Channeling Tendency
(3) Hot Spot Generation

- Stronger than Activated carbon
- Less attrition than Activated Carbon

(1) Vary small and almost constant thru years

(2) Almost not thru years
(3) Almost not

- Weaker than Silica-Gel
- More attrition than Silica-Gel

Service Life of Adsorbent

- Minimum 5 year guaranteed
- Actual experience : 10 years or more

- 5 year guaranteed

X Silica Gel %K :

}Ic-;kg al %A‘II-I 7I-E 0*

(DSEST
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IV. =L Q] 2X| & X

2. ROAOIZE 6+S%
3. eiffj2¥¥3 =RUE

4. 21f-9] VRU M*| M=
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17| BTX 1.85 vol% 1,055 m3/hr < 100 ppm 98% O] At 20054
23 7| BTX 4.4 vol% 2,800 m3/hr < 100 ppm 98% O] At 20064
35 7| Naphtha 8 vol%

8,500 m3/hr < 5000 ppm 98% O] A} 200844

[ ———

1=7]]

[2=7]] Bz7(]
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FHsE TS HiEsE o|+E grde

Hexane 6 vol% 650 m3/hr < 100 ppm 98% O| At 20124
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Gasoline 35 vol% 180 m3/hr < 30 ppm 98% 0|4t 20144
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4. 74-2| VRU dX|d X

No. Year Client Location Throughput CoFr?segnﬁZtsion (-I:-(r)?]?:t:riritailsn Adsorbents” Feed Gas Name Note
1 1995 N Co. Japan 130m3/H 7~25VOL% =3000ppm A Gasoline Liquid Recovery
2 1997 | Co. Japan 700m3/H 7~35VOL% =3000ppm A Gasoline Liquid Recovery
& 1997 | Co. Japan 500m3/H 7~60VOL % =3000ppm A Gasoline Liquid Recovery
4 1997 M Co. Japan 500m3/H 7~25VOL% =3000ppm A Gasoline Liquid Recovery
5 1997 S Co. Japan 400m3/H 7~25VOL% =3000ppm A Gasoline Liquid Recovery
6 1998 S Co. Japan 500m3/H 7~25VOL% =3000ppm A Gasoline Liquid Recovery
7 1998 Y Co. Japan 500 m3/H 7~30VOL % =3000ppm A Gasoline Liquid Recovery
8 1999 S Co. Japan 270m3/H 16VOL% =70ppm A Benzene Liquid Recovery
9 1999 N Co. Japan 500m3/H 25VOL% =2000ppm A Gasoline Liquid Recovery
10 1999 J Co. Japan 300m3/H 25VOL% =2000ppm A Gasoline Liquid Recovery
11 2000 Z Co. Japan 300m3/H 20VOL% =1VOL% A Gasoline Liquid Recovery
12 2000 | Co. Japan 300m3/H 25VOL% =1VOL% A Gasoline Liquid Recovery
13 | 2000 | U co. Japan 2000 m3/H 2VOL% <100ppm A Benze’&?t'rsggdie“e' lbiit?g;desacgc"fgr;
14 | 2000 | T co Japan 210m3/H 6VOL% <100ppm A ?gﬁﬁ@;grjr Liquid Recovery
15 | 2000 | € co. Japan 200m3/H 6VOL% <100ppm A Etﬁﬁet?:étate Liquid Recovery
16 | 2001 | sco Japan 700 m3/H 6VOL% <100 ppm A Hexaﬂﬁ}ogéﬂpy'e”e’ \i trtig:;dgaescg‘;i%’\’/ ery
17 | 2001 | mco. Japan 670 m3/H 6VOL% <100 ppm C Pr';ﬁ;f‘ennz ',:‘\ltm’(')zgi Ni trfg;‘;%i?‘;ﬁ% ory
18 2001 M Co. Japan 200 m3/H 16 VOL% =100 ppm A Benzene Liquid Recovery
19 2001 M Co. Japan 30 m3/H 16 VOL% =100 ppm A Benzene Liquid Recovery
20 2002 | Co. Japan 300 m3/H 7~25VOL% =100 ppm A Methylene Chloride Liquid Recovery

(D SEST
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No. Year Client Location Throughput e Gag TS Ge}s Adsorbents” Feed Gas Name Note
Consentration Concentration
21 2002 | Co. Japan 200 m3/H 7~35VOL% =100 ppm A Methylene Chloride Liquid Recovery
22 2002 S Co. Japan A Chloroform Liquid Recovery
23 2002 S Co. Japan 210 m3/H 10VOL% =100 ppm A Ethyl Acetate, Nitrogen Liquid Recovery
24 2002 M Co. Japan 500 m3/H 7~25VOL% =3000 ppm A Gasoline Liquid Recovery
25 | 2002 | Fco. Japan 40m3/H 7~30VOL% <5ppm A IS et Liquid Recovery
Methanol
26 2002 | Co. Japan 1000 m3/H 7~25VOL% =3000 ppm A Gasoline Liquid Recovery
27 2002 K Co. Japan 100 m3/H 7~60VOL % =3000 ppm A Benzene Liquid Recovery
28 2002 O Co. Japan 40 m3/H 7~25VOL% =100 ppm A Benzene Liquid Recovery
29 2003 J Co. Japan 700 m3/H 25VOL% =1000 ppm A Gasoline Liquid Recovery
30 2003 M Co. Japan 600 m3/H 25VOL% =10000 ppm A Methanol Liquid Recovery
31 | 2003 | mco Japan 300 m3/H 25VOL% <100 ppm A e Liquid Recovery
) = Acrylic Nit rile
32 2003 J Co. Japan 300 m3/H 6 VOL% =600 ppm A Benzene Liquid Recovery
33 2003 O Co. Japan 12m3/H 5VOL% =50 ppm A Toluene Liquid Recovery
Methanol -
o, < ’
34 2003 M Co. Japan 500 m3/H 25VOL% =1000 ppm A Methyl Acetate Liquid Recovery
35! 2003 P Co. Japan 200 m3/H 15VOL% =1000 ppm A Gasoline Liquid Recovery
36 2003 F Co. Japan 50 m3/H 15VOL% =10 ppm A plelepegChionce Liquid Recovery
Methanol
37 2003 S Co. Japan 300 m3/H 15VOL% =1000 ppm A Gasoline Liquid Recovery
38 2004 S Co. Japan 150 m3/H 5VOL% =50 ppm A Carbﬁir:r?ésel:]mde’ Liquid Recovery
39 2004 T Co. Japan 700 m3/H 10VOL% =100 ppm A Benzene, Hexane, Liquid Recovery
Acetone
40 2004 IRAN 200 m3/H 25VOL% =1000 ppm A Gasoline Liquid Recovery

(D SEST
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No. Year Client Location Throughput e Gas_, VEElfED Ge_is Adsorbents” Feed Gas Name Note
Consentration Concentration
41 2004 | Co. Japan 5m3/H A Organic Solvent EsHiar AeETie
Performance
42 | 2004 | syco. Japan 125 m3/H 42VOL% <100 ppm A Benziﬁl’]sﬂixa”e' Liquid Recovery
43 2004 C Co. Japan 5m3/H A Organic Solvent TSIz ReSEie
Performance
44 2004 B Co. Japan 120 m3/H 10VOL% =1000 ppm A Gasoline Liquid Recovery
45 2004 B Co. Japan 210 m3/H 10VOL% =1000 ppm A Gasoline Liquid Recovery
46 2004 M Co. Japan 300m3/H 6 VOL% =100 ppm A Benzene Liquid Recovery
47 2004 S Co. Japan 300 m3/H 6 VOL% =100 ppm A Methylene Chloride Liquid Recovery
48 2004 F Co. Japan 15m3/H 30 VOL% =5ppm A e Clbn Liquid Recovery
Methanol
49 2004 SK Co. Japan 150 m3/H 60 VOL % =6000 ppm A Crude Oil. BTX Liquid Recovery
50 2004 N Co. Japan 150 m3/H 5VOL% =50 ppm A Methanol Liquid Recovery
51 2004 M Co. Japan 12m3/H 30 VOL% =100 ppm A Methylene Chloride Liquid Recovery
52 2004 | Co. Japan 5m3/H A Organic Solvent UESE (O TR
Performance
53 2005 T Co. Japan 700 m3/H 4.6 VOL% =100 ppm B Benzene, Hexane Liquid Recovery
54 2005 G Co. Korea 1100 m3/H 1.85VOL% =100 ppm A BTX Liquid Recovery
55 2005 N Co. Japan 95m3/H 13.5VOL% =100 ppm A Methanol, Pyridine Liquid Recovery
56 2005 D Co. Japan 280 m3/H 6 VOL% =900 ppm A Cyclohexane Liquid Recovery
57 2005 F Co. Japan 12.4m3/H 29.3VOL% =1ppm A Dichloromethane Liquid Recovery
<
58 | 2005 | s co. Japan 47 m3/H 3.27 g/Nm3 Tég :)“pgr; ';'m3 A Benzene Liquid Recovery
<
59 2005 S Co. Japan 78 m3/H 0.327 g/Nm3 Tslg g1pgr:1l31m3 A Benzene Liquid Recovery
60 2005 A Co. Japan 120 m3/H 5VOL% =100 ppm A Benzene Liquid Recovery

(D SEST
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No. Year Client Location Throughput Cgrf:nﬁ:;on ggiifﬂgﬁ;n Adsorbents* Feed Gas Name Note

61 | 2005 | N co. Japan 280 m3/H 15VOL% <100 ppm A H C Vapor Tes;;‘;frofrﬁ%rgg"e
62 2005 K Co. Japan m3/H VOL% A Benzene Liquid Recovery
63 2006 B Co. Japan 410 m3/H 18 VOL% =1000 ppm A JP-4 Vapor Liquid Recovery
64 2006 G Co. Korea 2900 m3/H 4.4VOL% =880 ppm B BTX Liquid Recovery
65 2006 F Co. Japan 12.4m3/H 29.3VOL% =1ppm A Dichloromethane Liquid Recovery
66 2006 F Co. Japan 12.4 m3/H 29.3VOL% =1ppm A Dichloromethane Liquid Recovery
67 2006 K Co. Japan 1100 m3/H 16.1VOL% =600 ppm A Benzene Liquid Recovery
68 | 2007 | N co. Japan 120 m3/H 15VOL% <100 ppm A Et'\r’]';“/lig‘;’;te Liquid Recovery
69 2007 K Co. Japan 190 m3/H 5.3VOL% =30 ppm A Benzene Liquid Recovery
70 2007 T Co. Japan 48 m3/H 25VOL% =60000 ppm A Gasoline Liquid Recovery
71 2007 | Co. Japan 270m3/H 20VOL% =100 ppm A Dichloromethane Liquid Recovery
72 2007 F Co. Japan 12.4m3/H 36 VOL% =1ppm A Dichloromethane Liquid Recovery
73 2007 S Co. Japan 3000 m3/H 25VOL% =6000 ppm A Gasoline Liquid Recovery
74 2007 N Co. Japan 540 m3/H VOL% C Hexane, Nitrogen Liquid Recovery
75 2007 S Co. Japan 350 m3/H 3.22VOL% =100 ppm A Hexane Liquid Recovery
76 2007 S Co. Japan 350 m3/H 2.63VOL% =100 ppm A Hexane Liquid Recovery
77 2008 G Co. Korea 8500 m3/H 8VOL% =170 ppm B Naphtha Liquid Recovery
78 2008 T Co. Japan 700 m3/H 20VOL% =1ppm B Gasoline Liquid Recovery
79 2008 G Co. China 3000 m3/H 1.26 VOL % =60 ppm B H C Vapor Liquid Recovery
80 2008 N Co. China 300 m3/H 32VOL% =10 ppm B Gasoline Liquid Recovery

(D SEST

WWW.Sestco.com




No. Year Client Location Throughput e Ga§ UG G"?‘S Adsorbents* Feed Gas Name Note
Consentration Concentration
81 2008 T Co. Japan 160 m3/H 53VOL% =50 Ppm A Benzene Liquid Recovery
82 2008 T Co. Japan 160 m3/H 53VOL% =50 Ppm A Benzene Liquid Recovery
83 2008 P Co. Japan 320 m3/H 4.26 VOL% =50 Ppm @ H C Vapor Liquid Recovery
84 2008 H Co. Japan 19 m3/H 20.4VOL% =19000 Ppm A THF Liquid Recovery
85 | 2008 | sco. Japan 5L/min 0.1VOL% <50 Ppm Toluene. Ethyl Acetate Sl ATETTE
Performance
86 2008 T Co. Japan 442 m3/H 44.8VOL% =100 Ppm C Plare Vapor Liquid Recovery
87 2009 E Co. CHINA 30m3/H 20VOL% =25g/m3 B Gasoline Liquid Recovery
88 2010 I Co. CHINA 1440m3/H 25VOL % 40000PpmO| 3} B Gasoline Liquid Recovery
89 2010 K Co. CHINA 1840m3/H 16.6VOL % 8300PpmO| &} B Gasoline Liquid Recovery
90 2010 S Co. Japan 40m3/H 30VOL% =100Ppm B Vinyl Chrolide monomer | Concentration Vapor Recovery
91 | 2010 | Aco UAE 11m3/H 30VOL% =25¢/m3 B Gasoline Liquid Recovery
) (=12000Ppm)
92 2011 S Co. Japan 150m3/H 10VOL% =500Ppm A Carbon Disulfide Liquid Recovery
93 2011 T Co. Japan 250m3/H 500Ppm =10Ppm E Organic Acid Liquid Recovery
94 2012 L Co. Korea 600 m3/H 6 VOL% =100 Ppm A Hexane Liquid Recovery
95 2012 C Co. Japan 20 m3/H 1VOL% =5Ppm F Butyl Acrylate Absorption Unit
96 2012 N Co. Japan 150 m3/H 10 Volppm =5Ppb F TDI Adosorption Filter
97 2012 N Co. Japan 30 m3/H 5VOL% =20 ppm F Phenol Absorption Unit
98 2012 Y Co. China 756 m3/H 30 VOL% =209g/m3 B Gasoline Liquid Recovery
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No. Year Client Location Throughput CoFr?segnﬁgtsion (-:r(r)?\?:t:r?trgssn Adsorbents* Feed Gas Name Note

99 | 2013 | Jco. Japan 670 m3/H 25VOL% é?gggg ggm;’ B Gasoline Liquid Recovery
100 2013 H Co. Japan 150 m3/H 20VOL% =20000 ppm B Gasoline Liquid Recovery
101 2013 C Co. Japan 20m3/H 1VOL% <5ppm F Butyl Acrylate Absorption Unit
102 2014 H Co. Korea 180 m3/H 35VOL% =30 ppm A Gasoline Liquid Recovery
103 2014 M Co. China 270m3/H 31.4VOL% =4013 ppm F Acetone t-butyl alcohol Absorption Unit
104 2014 M Co. China 49 m3/H 568 mg/m3 40.3mg/m3 F Acetone t-butyl alcohol Liquid Recovery
106 2015 T Co. China 600m3/H 11VOL% =28ppm A Gasoline Liquid Recovery
107 2015 F Co. Japan 400m3/H 10VOL% =100ppm A Benzene Absorption Unit
108 2015 T Co. Japan 1000m3/H 42VOL% =15000ppm B Gasoline Liquid Recovery

* Adsorbents Loaded

A : Hydrophobic Silica Gel(S-6, S-3)

B:

C : Hydrophobic Silica Gel(S-6, S-3) + F-9

Hydrophobic Silica Gel(S-6) + Activated Carbon(MPC)

(DSEST

WWW.Sestco.com




36/40

V. 2| At

(D SEST WWW.Sestco.com



3| A+ Of| 20O AE| FA|Z| AL
C N

CHEO| A} 43
C y

Mal 1995. 4.17
C )

F 4 BAA| ZMT 0| MTHREHZ 37

| y

A A 2% 9,000m?, 4= 7,800m?
| & y

CIESEES 44% (MR E 339, MAFE] 119)
C .

i3 149]
& y_

0 = N 1209 (2014A % 7|F)
C y_

= 0| X| www.sestco.com
| y

(DSEST

WWWw.sestco.com



1995.

1998.

2000.

2002.

2003.

2003.

2004.

2006.

2007.

2008.

2011

2012.

2013.

2014.

2014.

04

02

12

11

04

07

03

12

03

12

12

07

08

03

03

0x
A
oK

O'I(?C) M 2l
H\T/) 2+

o JENGER2| HH A &olz|l "dx2|" 2| @A M
ISO9001 Z!=(American Bureau of Shipping)
ST 7R EX 2 2|AF O S HEIEST(F) = AtE HE

J|eRHeTA ASIFAYI|STISHS

~—

GS Caltex({+=3)0 §57|=

T8X 1, 227] HFH, EX|
Y= System ENG ServiceAlet R57|2|+%[0f Cfst 7|=xs Yt HZE

GS Caltex(0{=3 )0l f37(2+HX| 357| M=, X

XHAOZ (=SB *3712+=F X (VRU) H =/ H

=g
| SLEEXZ 2[AF O] A O 200 2E[(F)2 AHE HE

|

g Y3 AL EN 720 F5712+ZA] HE, X

ISO14001, ISO18001%| =(American Bureau of Shipping)

(D SEST

WWW.Sestco.com



ABS Quality Evaluations

Certificate Of Conformance

T 4 1o conty Pt e Guanty Managoment Sraem
SUMJIN EST Co., Ltd.
#1473.8 Songieong-dong. Gangseogu
Busan

Koron

s e assessac by ABS Guaty Evatuations. Inc and found 10 be i confommance meh e requeamants set 10 by
1SO 9001:2008
The Guaity Mariagement Syster » accicatie &

PressuRs vEssE.

Coricate o .
ective Dote 11 Septomber 2012
Expeation Date 10 Septembr 2015
ssae dste 25 September 2012

ﬂ_:‘" Poncthem,

Alex Wetmelbery, Pressdes

e
&

[1ISO9001 : S & BFAIAH]

ABS Quality Evaluations

Certificate Of Conformance
T s 10 cotly hat e Envircnmant Management Sysem ot
SEST Co., Ltd.

37, Mieumsandan-ro 8beon-gil, Gangseogu
Busan
Korea

has been assessed by ABS Quaity Evalustions, Inc. and found to be in canformance with the requrements set forth by:
1SO 14001:2004

The Envirarment Mansgement

s copicadis to.

MANUFACTURING AND SERVICING OF FILTER PRESS PACKAGES, PRESSURE VESSEL AND HEAT
EXCHANG

Cartfcate No —

Effective Date % Y W!/‘Lq&
Expraton Date =

Revison Date. Alex Weisselberg, President

Valtdinyof his

‘Copyright 2011 ABS Quality Evaluatioas, &

ABS Quality Evaluations

Certificate Of Conformance

This i to cartéy that the Heaith ang Satety Mansgement System of

SEST Co,, Ltd.
37, Mieumsandan-ro 8beon-gil, Gangseo-gu
Busan
Korea

has been assessed by ABS Quality Evaluations, Inc. and found to be in conformance with the requirements set forth by:
OHSAS 18001:2007

The Health and Safaty Management System is soplicab o

MANUFACTURING AND SERVICING OF FILTER PRESS PACKAGES, PRESSURE VESSEL AND HEAT
EXCHANGER

Certificate No ﬂ"‘_ PR

L (A
Efectne Dste gdiea
Expiration Date: >

C i Y

Vil of

Copyright 2011 ABS Quliry Evabaations,Inc. All ight
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[OHSAS 18001 : QtM- 224 FHAIAE
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