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Introduction
  Adsorption of Volatile Organic Compounds (VOCs) from air has been studied for a long time since VOCs have been known as a major contributor to photochemical smog, which can cause haze, damage to plant and animal life, and eye irritation and respiratory problem for humans. VOCs are used as solvents in manufacturing conuntless products (ex, crystallized organic chemicals, printed materials, paints and coatings, and dry-cleaning fluids). One consequence of these manufacturing operations is that large amounts of organics are being emitted to the atmosphere each year. Therefore, VOCs are among the most common pollutants emitted by chemical process industries. Accordingly, VOC emission control is a major portion of environmental activities. Therefore the proper recovery of volatile solvent vapors from industries has multiple purposes such as reduction of production cost, energy saving, and environmental protection. 

  In Korea, about 1000 tons of various solvents in a year have been used in many industrial processes as polyethylene coating and cleaning agents. The emissions from some industries contain BTX, MEK, and other valuable solvents which should be recovered to reduce production cost and air contamination.

  The primary objectives of the present work are the recovery of a solvent vapor by a adsorption process and the theoretical analysis of adsorption bed dynamics based on a mathematical model. The purpose of the present work is to obtain the pertinent adsorption and desorption data and to develop a mathematical model for the calculation of a non-isothermal adsorption process. An activated carbon, MS-13X (sphere, pellet), a silica gel, MS-4A, a polymeric resin (SP850) were used as adsorbents and a volatile organic compound, MEK, was chosen as a solvent. 

Theoretical Model 

The mathematical model of a non-isothermal, dynamic-column adsorption process basically requires transient material and energy balances. In this regard, both the adsorption equilibrium and kinetic aspects of the process must be accounted for. The model adopted here utilizes the Langmuir isotherm equation and a linear driving force (LDF) rate model to simplify the diffusional mass transfer inside adsorbnet particles. The LDF model is a lumped-parameter model for particle adsorption.

A simple model for a non-isothermal adsorption in a fixed bed is as follows;

Mass balance:
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Heat balance, with axial thermal conduction: 
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The mass-transfer rate inside particles can be represented by

[image: image6.wmf]0

0.2

0.4

0.6

0.8

1

1.2

0

30

60

90

120

Time, min

C/Co

activated carbon

MS-13X (sphere)

MS-13X (pellet)

Silica gel

MS-4A

Polymer resin


[image: image7.wmf]0

0.2

0.4

0.6

0.8

1

1.2

0

20

40

60

80

100

120

140

Time, min

C/Co

activated carbon

MS-13X (sphere)

MS-13X (pellet)

Silica gel

MS-4A

Polymer resin

   

       
                                  

The Langmuir equation is used for adsorption equilibrium
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  The PDEs representing the packed bed dynamics were solved by a numerical method called “method of lines (MOL)”. Eqs. 1-4 were first reduced to a set of ordinary differential equations (ODEs) by the method of lines. The resulting set of ODEs were integrated in terms of time using the subroutine LSODE of the International Mathematical and Statistical Library (IMSL).
Experimental

  The system in the present study was used for various adsorbents (activated carbon, MS-13X (sphere, pellet), silica-gel, polymeric resin(SP850), MS-4A) and M.E.K. The apparatus was constructed with stainless steel tubes. The gas flow line of nitrogen was divided into three branches, one is for pure nitrogen gas and the others are connected to solvent saturators. A Hakke constant temperature circulator (F4391) was attached to the saturators in order to maintain their temperature. The concentrations of each solvent were evaluated from its saturated vapor pressure at a given temperature by assuming its vapor-liquid equilibrium state. All lines were sufficiently heated (more than water bath) to prevent the saturated solvent vapors from condensing in the steel tubes. The gas mixture of saturated solvent vapors and  pure nitrogen gas was delivered to the adsorption section. The gas flow through the column was controlled by mass flow controllers with a read-out power supply which was precalibrated against a soap bubble flow meter covering a wide range of flow rates under experimental pressures. The gas mixture was heated to the experimental temperature in the preheating section before being charged to the fixed-bed adsorber. Two K-type thermocouples were installed at inlet and outlet sections of the packed column, and the temperatures were monitored continuously on a display recorder. The composition of exit gas stream from the adsorption section was determined using a gas chromatography, GC-14B model (Shimadzu), equipped with a hydrogen flame ionization detector. Helium was used as a carrier gas. 

Results and Discussions
 Experimental adsorption and desorption runs were performed for various adsorbents. The operating conditions for all runs are as follows; T = 35oC, Co = 3.0mol/m3 and W (loading weight) = 3g.

 Fig. 1 shows the adsorption breakthrough curves for various adsorbents. Activated carbon is superior to other adsorbents in the adsorption capacity. Also, MS-13X (sphere) and silica-gel have nearly the same adsorption capacity less than that of activated carbon. Fig. 2 shows the desorption breakthrough curves for various adsorbents. The desorption was performed at the same flow rate used in the adsorption. The practical wash out of the column requires more than twice the time of adsorption. But, in the case of MS-13X (sphere), the wash-out time of the column is the same as that of adsorption. Fig. 3 shows the temperature curves for the various adsorbents. The range of temperature rise is about 1~6oC. The temperature rise on MS-13X (sphere) is about two times of that on activated carbon. Fig. 4 shows experimental and simulation breakthrough curves of MEK from the column charged with activated carbon. The non-isothermal model used here predicts experimental results reasonably as shown in Fig. 4. It is clearly shown from Fig. 4 that both thermal and concentration curves appear at the end of the column simultaneously.   
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FFigure 1. Adsorption breakthrough curves of M.E.K for various adsorbents. (Co= 3.0mol/m3


,      , Temp = 35oC )





Figure 2. Desorption curves of M.E.K for various adsorbents 
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Figure 4. Experimental and simulated breakthrough curves of M.E.K for activated carbon columns.





Figure 3. Temperature curves. 
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&L&14Fig. 1. Adsorbent  :  A.C.
          Adsorbate : MEK 
          Initial Conc. : 3.04 mol/m3, Temp. : 35 &Xo&XC
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&L&14Fig. 1. Adsorbent  :  A.C.
          Adsorbate : MEK 
          Initial Conc. : 3.04 mol/m3, Temp. : 35 &Xo&XC
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des-13x

		

								Desorption Experimental System

								Date		1998. 1.10

								Adsorbent		Slg-2ps

								Adsorbate		MEK

								Ini Conc		?? mol/m3

								Temp		35 C

								Flow rate		Ch1=35 (111.649)

				TIME(min)		C		C/C0				TIME(min)		C		C/C0

				1		2702604		0.9947359239				0		0		0

				8		2667882		0.9819559455				10		0		0

				13		2472173		0.9099221688				20		0		0

				18		2181941		0.8030977148				30		0		0

				25		1724545		0.6347459205				40		0		0

				42		1206319		0.4440046877				50		0		0

				53		960112		0.3533843276				60		0		0

				63		813533		0.2994336204				63		26939		0.0099153228

				73		698530		0.2571049569				65		166277		0.061200866

				88		574126		0.2113161074				67		624341		0.2297985282

				103		484711		0.1784055098				70		1849491		0.6807342617

				128		382275		0.1407023283				75		2550593		0.9387858836

												80		2644744		0.9734396405

												85		2684638		0.9881232549

												90		2709559		0.9972958211

												95		2716906		1

												100		2712859		0.998510438

												105		2718367		1.000537744

												110		2731054		1.005207394

												115		2722969		1.0022315825

												120		2707395		0.9964993268

												130		2680213		0.986494564
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&L&14Fig 2. Adsorption and Desorption curves of MEK on Activated Carbon at 35&Xo&XC

Desorption
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ads-ms

		Adesorption (98. 1. 14)

		Adsorbent  : MS-13X

		Adsorbate  : MEK								Adsorption Experimental System

										Date		1998. 1.14

										Adsorbent		MS-13X

										Adsorbate		MEK

										Ini Conc		3.00 mol/m3

										Temp		35 C

										Flow rate		Ch1=30 (90.88)

												Ch2=91 (70.83)

		Time (min)		Area		C/C0		Temp

		0		0		0		35		33.8

		5		0		0		35.8		34.6

		10		0		0		36.5		35.3

		15		0		0		37.5		36.3

		20		7102		0.0024071753		38.7		37.5

		25		315497		0.1069355933		40.3		39.1

		28						40.8		39.6

		30		1422262		0.4820661712		40.6		39.4		28

		35		2407374		0.8159632802		39.4		38.2

		40		2854727		0.9675905809		38.1		36.9

		45		2950346		1		37.3		36.1

		50		2904051		0.9843086201		36.8		35.6

		55		2935987		0.9951331132		36.5		35.3

		60		2941576		0.9970274673		36.3		35.1

		65		2950706		1.0001220196		36.2		35

		70		2969684		1.0065544855		36.1		34.9
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&L&14Fig. 1. Adsorbent : MS-13X
          Adsorbate : MEK
          Initial Conc. : 3.00 mol/m&X3&X, Temp. : 35&X o&XC
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								Desorption Experimental System

								Date		1998. 1.14

								Adsorbent		MS-13X

								Adsorbate		MEK

								Ini Conc		?? mol/m3

								Temp		35 C

								Flow rate		Ch1=38 (112.93)

				TIME(min)		C		C/C0				Time (min)		Area		C/C0

				0		2716906		1				0		0		0

				4		2299455		0.8463505914				5		0		0

				8		493334		0.1815793406				10		0		0

				15		225741		0.0830875268				15		0		0

				20		116221		0.0427769676				20		7102		0.0024071753

				25		94163		0.0346581737				25		315497		0.1069355933

				30		79298		0.0291868765				28

												30		1422262		0.4820661712

												35		2407374		0.8159632802

												40		2854727		0.9675905809

												45		2950346		1

												50		2904051		0.9843086201

												55		2935987		0.9951331132

												60		2941576		0.9970274673

												65		2950706		1.0001220196

												70		2969684		1.0065544855
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&L&12Fig 2.Adsorption and Desorption curves on MS-13X
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ads-sp850

		

				Adsorption Experimental System														Desorption Experimental System

				Date		1998. 1.15												Date		1998. 1.15

				Adsorbent		MS-Pellet												Adsorbent		MS-Pellet

				Adsorbate		MEK												Adsorbate		MEK

				Ini Conc		3.00 mol/m3												Ini Conc		?? mol/m3

				Temp		35 C												Temp		35 C

				Flow rate		Ch1=30 (116.05)												Flow rate		Ch1=30 (116.05)

						Ch2=89 (90.66)

						Time		Area		C/Co						Time		Temp

						0		0		0						0		35

						5		2849906		0.8995534911						1		35.5

				3168134		8		3058725		0.9654657915						2		35.8

						12		3069252		0.9687885677						3		36

						15		3127647		0.9872205532						4		36.2

						20		3105137		0.9801154244						5		36.3

						25		3123871		0.9860286844						8		36.3

						30		3072065		0.969676472						12		36.3

						35		3114706		0.9831358143						15		36.3

						40		3149017		0.9939658487						20		36.3

						45		2902099		0.9160278574						25		36.3

						50		2843825		0.8976340647						30		36.3

						60		2723787		0.8597448845						35		36.3

						70		2634238		0.8314793503						40		36.3

						80		2585960		0.8162407272						45		36.3

																50		36.2

																60		36.2

																70		36.2

																80		36.2

						Desorption

						Time		Area		C/Co

						0				1

						1		1759608		0.5554083255

						3		774571		0.2444880804

						6		356985		0.112679893

						9		218587		0.0689955033

						12		159366		0.0503027965

						15		123193		0.0388850345

						18		100884		0.0318433501

						21		81973		0.0258742212

						24		72550		0.0228999152

						27		63609		0.0200777492

						30		46789		0.0147686304

						35		28202		0.0089017699

						40		22805		0.0071982435

						45		19086		0.0060243664

						50		16391		0.0051737079

						55		14261		0.0045013879

						60		12649		0.003992571

						70		10228		0.0032283988

						80		8624		0.0027221071

						90		7390		0.0023326034
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&L&14Fig 1. Adsorbent : Molecular Sieve
Adsorbate : MEK
C&Yo&Y : 3.0 mol/m&X3
&XTemp : 35&Xo&XC
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&L&14Fig 2. Adsorption and Desorption curves on MS
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						Adsorption Experimental System

						Date		1998. 1.15				Notice

						Adsorbent		MS-Pellet

						Adsorbate		MEK

						Ini Conc		3.00 mol/m3

						Temp		35 C

						Flow rate		Ch1=30 (116.05)

								Ch2=89 (90.66)

								Time		Area		C/Co				Time		Temp

								0		0		0				0		35

								0.5		22097		0.0069747681				0.5		35.15

								3.5		1652169		0.5214959342				1		35.3

								6		2203586		0.6955469687				2		35.5

								8.5		2297735		0.7252644617				3.5		35.7

								12		2348792		0.7413802573				4		35.8

								16		2376678		0.750182284				5		35.8

								22		2388894		0.7540381815				6		35.8

								30		2392751		0.7552556173				8.5		35.8

								40		2284131		0.7209704514				12		35.8

								50		2395451		0.756107854				16		35.9

																22		35.9

																30		35.8

																40		35.8

																50		35.8
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&L&14Fig 2. Adsorbent : MS
         After the first experiment -Test-Second
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						Adsorption Experimental System														Desorption Experimental System

						Date		1998. 1.17												Date		1998. 1.17

						Adsorbent		Silica Gel												Adsorbent		Silica Gel

						Adsorbate		MEK												Adsorbate		MEK

						Ini Conc		3.01 mol/m3												Ini Conc		?? mol/m3

						Temp		35 C												Temp		35 C

						Flow rate		Ch1=35 (105.82)												Flow rate		Ch1=50 (151.59)

								Ch2=93 (83.271)

								Time		Area		C/Co				Time		Temp				Time		Area		C/Co

								0		0		0				0		35				0				1

								5		0		0				1		35.3				0.5		2393441		0.933235465

								10		0		0				4		35.8				4		1755239		0.6843917541

								15		37763		0.0147243115				8		36.3				8		1267029		0.4940319807

								20		424119		0.1653698137				12		36.8				12		960284		0.3744278991

								25		1183012		0.4612726004				15		37.3				18		670724		0.2615244846

								29		1648710		0.6428546363				20		38.1				28		419928		0.1637356853

								34		2050103		0.7993632709				25		38.25				38		301306		0.1174833409

								39		2307492		0.8997227714				29		38				48		231507		0.0902677537

								45		2480457		0.9671641966				34		37.7				58		186550		0.072738403

								50		2555181		0.9963001088				39		37.3				70		155848		0.0607672722

								55		2600662		1.0140337743				45		36.9

								60		2606756		1.0164099085				50		36.7

								65		2602186		1.0146280028				55		36.5

								70		2605619		1.0159665766				60		36.4

								75		2584660		1.0077943751				65		36.3

								80		2571936		1.002833113				70		36.2

								85		2564670		1				75		36.1

								90		2533314		0.9877738656				80		36.1

								95		2532583		0.9874888387				85		36

								100		2538132		0.9896524699				90		35.9

																95		35.9

																100		35.9
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&L&14Fig 1. 
Adsorbent : Silica Gel
Adsorbate : MEK
Conc :3.01 mol/m&X3&X
Temp :35 &Xo&XC
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&L&14Fig 2.Adsorption and Desorption curves on Silica Gel
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				Adsorption Experimental System																Desorption Experimental System

				Date		1998. 1.22				Notice										Date		1998.1.22

				Adsorbent		SP850														Adsorbent		SP850

				Adsorbate		MEK														Adsorbate		MEK

				Ini Conc		3.00 mol/m3														Ini Conc		?? mol/m3

				Temp		35 C														Temp		35 C

				Flow rate		Ch1=30														Flow rate		Ch1=40

						Ch2=90

						Time		Area		C/Co				Time		Temp				TIME		AREA		C/C0

						0		0		0				0		35				0		1072408		1

						1		0		0				1		35.5				1		1000859		0.9332819226

						3		0		0				3		35.9				3		1094085		1.0202133889

						6		0		0				6		36				6		1107675		1.0328858047

						9		0		0				9		36.3				9		1075940		1.0032935226

						12		297054		0.2429847831				12		36.7				12		997285		0.9299492357

						15		915611		0.7489531877				15		37.2				15		891867		0.831648962

						18		1230743		1.0067254468				18		37.2				20		734126		0.6845584889

						23		1335281		1.0922356344				23		37				25		583128		0.5437557348

						28		1289027		1.0544007015				28		36.8				30		486193		0.4533656966

						33		1222521		1				33		36.8				35		398401		0.3715013316

						38		1178310		0.963836204				38		36.7				40		330477		0.3081634975

						43		1128897		0.9234172665				43		36.7				45		288019		0.2685722225

						50		1072408		0.8772102892				50		36.7				50		251299		0.2343315231

																				55		217355		0.2026793907

																				60		189994		0.1771657802

																				67		158812		0.1480891601

																				75		136564		0.1273433246

																				85		111902		0.1043464801

																				95		93908		0.0875674184

																				105		79613		0.0742376036
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&L&14Fig 1.
Adsorbent : SP850
Adsorbate : MEK
Flow rate
 : ch1:30, ch2: 90
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&L&14Fig. 2. Adsorption and Desorption Curves on SP850
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				Adsorption Experimental System																Desorption Experimental System

				Date		1998. 2.5														Date		1998.2.5

				Adsorbent		MS-4A														Adsorbent		MS-4A

				Adsorbate		MEK														Adsorbate		MEK

				Ini Conc		3.01 mol/m3														Ini Conc		?? mol/m3

				Temp		35 C														Temp		35 C

				Flow rate		Ch1=35 (102.2495)														Flow rate		Ch1=35

						Ch2=93(79.9287)

						Time		Area		C/Co				Time		Temp				TIME		AREA		C/C0

						0		0		0				0		35				0		2555594		1

						1		299102		0.1170381524				1		35.2				1		2291275		0.896572382

						4		2445608		0.9569626474				4		35.4				4		202054		0.0790634193

						7		2481845		0.9711421298				7		35.6				8		76299		0.0298556813

						10		2502207		0.979109749				10		35.7				12		47894		0.0187408485

						15		2512624		0.9831859051				15		35.9

						20		2529788		0.9899021519				20		36

						25		2549016		0.9974260387				25		36

						30		2555594		1				30		36.1

						35		2555594		1				35		36.1

						40		2555594		1				40		36.1
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&L&14Fig MS-4A Breakthrough curves

C/Co

Temp

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0

		0

		0

		0

		0



&L&14Fig. MS-4A Desorption curves
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				Adsorption Experimental System																Desorption Experimental System

				Date		1998. 2.11				Notice										Date		1998.1.22

				Adsorbent		SP850														Adsorbent		SP850

				Adsorbate		MEK														Adsorbate		MEK

				Ini Conc		3.00 mol/m3														Ini Conc		?? mol/m3

				Temp		35 C														Temp		35 C

				Flow rate		Ch1=33 (101.66)														Flow rate		Ch1=40

						Ch2=91(79.219)

						Time		Area		C/Co				Time		Temp				TIME		AREA		C/C0

						0		0		0				0		35				0		3231613		1

						2		0		0				2		35.6				0.5		3037858		1

						5		45782		0.0141121885				5		36.2				4		2841609		0.9353988896

						8		481490		0.1484181045				8		37.2				8		2064450		0.6795742263

						11		1703617		0.5251357368				11		37.9				12		1498573		0.493299226

						15		2740670		0.8448047653				15		37.5				16		1158297		0.3812874071

						20		3100392		0.9556881842				20		37				20		915570		0.3013867008

						25		3221997		0.9931726254				25		36.8				25		690297		0.2272314901

						30		3295841		1.0159348562				30		36.7				30		538575		0.1772877468

						35		3280194		1.0111117071				35		36.5				35		427734		0.1408011829

						40		3249425		1.0016272387				40		36.4				40		353984		0.1165242088

						48		3212591		0.9902732491				48		36.3				45		295262		0.0971941414

						57		3244146		1				57		36.3				50		251197		0.0826888551

						65		3231613		0.9961367337				65		36.2				55		218095		0.0717923616

																				60		190212		0.0626138549

																				65		168361		0.0554209578

																				70		151087		0.0497347144

																				80		124318		0.0409229134

																				90		104690		0.034461782
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&L&14Fig. 1. Adsorption breakthrough curves of MEK on SP850
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&L&16Fig 1. Adsorption and desorption curves of MEK on SP850
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ads-AC

		

								Adsorption Experimental System

								Date		1998. 1.10

								Adsorbent		Slg-2ps

								Adsorbate		MEK

								Ini Conc		3.04 mol/m3

								Temp		35 C

								Flow rate		Ch1=28 (89.955)

										Ch2=90 (71.839)

				TIME(min)		C		C/C0		OUT						TIME(min)		IN		OUT

				0		0		0		35						0		35		35		34.4

				10		0		0		35.3						10		35		35.3		34.7

				20		0		0		35.7						20		35		35.7		35.1

				30		0		0		35.9						30		35		35.9		35.3

				40		0		0		36.2						40		35		36.2		35.6

				50		0		0		36.6						50		35		36.6		36

				60		0		0		37.4						60		35		37.4		36.8

				63		26939		0.0099153228		37.75						63		35		37.75		37.15

				65		166277		0.061200866		38.05						65		35		38.05		37.45

				67		624341		0.2297985282		38.3						67		35		38.3		37.7

				70		1849491		0.6807342617		38						70		35		38		37.4

				75		2550593		0.9387858836		37.05						75		35		37.05		36.45

				80		2644744		0.9734396405		36.5						80		35		36.5		35.9

				85		2684638		0.9881232549		36.2						85		35		36.2		35.6

				90		2709559		0.9972958211		36.1						90		35		36.1		35.5

				95		2716906		1		35.9						95		35		35.9		35.3

				100		2712859		0.998510438		35.8						100		35		35.8		35.2

				105		2718367		1.000537744		35.8						105		35		35.8		35.2

				110		2731054		1.005207394		35.7						110		35		35.7		35.1

				115		2722969		1.0022315825		35.7						115		35		35.7		35.1

				120		2707395		0.9964993268		35.7						120		35		35.7		35.1

				130		2680213		0.986494564		35.6						130		35		35.6		35
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&L&14Fig. 1. Adsorbent  :  A.C.
          Adsorbate : MEK 
          Initial Conc. : 3.04 mol/m3, Temp. : 35 &Xo&XC
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des-13x

		

								Desorption Experimental System

								Date		1998. 1.10

								Adsorbent		Slg-2ps

								Adsorbate		MEK

								Ini Conc		?? mol/m3

								Temp		35 C

								Flow rate		Ch1=35 (111.649)

				TIME(min)		C		C/C0				TIME(min)		C		C/C0

				1		2702604		0.9947359239				0		0		0

				8		2667882		0.9819559455				10		0		0

				13		2472173		0.9099221688				20		0		0

				18		2181941		0.8030977148				30		0		0

				25		1724545		0.6347459205				40		0		0

				42		1206319		0.4440046877				50		0		0

				53		960112		0.3533843276				60		0		0

				63		813533		0.2994336204				63		26939		0.0099153228

				73		698530		0.2571049569				65		166277		0.061200866

				88		574126		0.2113161074				67		624341		0.2297985282

				103		484711		0.1784055098				70		1849491		0.6807342617

				128		382275		0.1407023283				75		2550593		0.9387858836

												80		2644744		0.9734396405

												85		2684638		0.9881232549

												90		2709559		0.9972958211

												95		2716906		1

												100		2712859		0.998510438

												105		2718367		1.000537744

												110		2731054		1.005207394

												115		2722969		1.0022315825

												120		2707395		0.9964993268

												130		2680213		0.986494564
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&L&14Fig 2. Adsorption and Desorption curves of MEK on Activated Carbon at 35&Xo&XC

Desorption
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ads-ms

		Adesorption (98. 1. 14)

		Adsorbent  : MS-13X

		Adsorbate  : MEK								Adsorption Experimental System

										Date		1998. 1.14

										Adsorbent		MS-13X

										Adsorbate		MEK

										Ini Conc		3.00 mol/m3

										Temp		35 C

										Flow rate		Ch1=30 (90.88)

												Ch2=91 (70.83)

		Time (min)		Area		C/C0		Temp

		0		0		0		35		33.8

		5		0		0		35.8		34.6

		10		0		0		36.5		35.3

		15		0		0		37.5		36.3

		20		7102		0.0024071753		38.7		37.5

		25		315497		0.1069355933		40.3		39.1

		28						40.8		39.6

		30		1422262		0.4820661712		40.6		39.4		28

		35		2407374		0.8159632802		39.4		38.2

		40		2854727		0.9675905809		38.1		36.9

		45		2950346		1		37.3		36.1

		50		2904051		0.9843086201		36.8		35.6

		55		2935987		0.9951331132		36.5		35.3

		60		2941576		0.9970274673		36.3		35.1

		65		2950706		1.0001220196		36.2		35

		70		2969684		1.0065544855		36.1		34.9
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&L&14Fig. 1. Adsorbent : MS-13X
          Adsorbate : MEK
          Initial Conc. : 3.00 mol/m&X3&X, Temp. : 35&X o&XC
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								Desorption Experimental System

								Date		1998. 1.14

								Adsorbent		MS-13X

								Adsorbate		MEK

								Ini Conc		?? mol/m3

								Temp		35 C

								Flow rate		Ch1=38 (112.93)

				TIME(min)		C		C/C0				Time (min)		Area		C/C0

				0		2716906		1				0		0		0

				4		2299455		0.8463505914				5		0		0

				8		493334		0.1815793406				10		0		0

				15		225741		0.0830875268				15		0		0

				20		116221		0.0427769676				20		7102		0.0024071753

				25		94163		0.0346581737				25		315497		0.1069355933

				30		79298		0.0291868765				28

												30		1422262		0.4820661712

												35		2407374		0.8159632802

												40		2854727		0.9675905809

												45		2950346		1

												50		2904051		0.9843086201

												55		2935987		0.9951331132

												60		2941576		0.9970274673

												65		2950706		1.0001220196

												70		2969684		1.0065544855
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&L&12Fig 2.Adsorption and Desorption curves on MS-13X
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ads-sp850

		

				Adsorption Experimental System														Desorption Experimental System

				Date		1998. 1.15												Date		1998. 1.15

				Adsorbent		MS-Pellet												Adsorbent		MS-Pellet

				Adsorbate		MEK												Adsorbate		MEK

				Ini Conc		3.00 mol/m3												Ini Conc		?? mol/m3

				Temp		35 C												Temp		35 C

				Flow rate		Ch1=30 (116.05)												Flow rate		Ch1=30 (116.05)

						Ch2=89 (90.66)

						Time		Area		C/Co						Time		Temp

						0		0		0						0		35

						5		2849906		0.8995534911						1		35.5

				3168134		8		3058725		0.9654657915						2		35.8

						12		3069252		0.9687885677						3		36

						15		3127647		0.9872205532						4		36.2

						20		3105137		0.9801154244						5		36.3

						25		3123871		0.9860286844						8		36.3

						30		3072065		0.969676472						12		36.3

						35		3114706		0.9831358143						15		36.3

						40		3149017		0.9939658487						20		36.3

						45		2902099		0.9160278574						25		36.3

						50		2843825		0.8976340647						30		36.3

						60		2723787		0.8597448845						35		36.3

						70		2634238		0.8314793503						40		36.3

						80		2585960		0.8162407272						45		36.3

																50		36.2

																60		36.2

																70		36.2

																80		36.2

						Desorption

						Time		Area		C/Co

						0				1

						1		1759608		0.5554083255

						3		774571		0.2444880804

						6		356985		0.112679893

						9		218587		0.0689955033

						12		159366		0.0503027965

						15		123193		0.0388850345

						18		100884		0.0318433501

						21		81973		0.0258742212

						24		72550		0.0228999152

						27		63609		0.0200777492

						30		46789		0.0147686304

						35		28202		0.0089017699

						40		22805		0.0071982435

						45		19086		0.0060243664

						50		16391		0.0051737079

						55		14261		0.0045013879

						60		12649		0.003992571

						70		10228		0.0032283988

						80		8624		0.0027221071

						90		7390		0.0023326034
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&L&14Fig 1. Adsorbent : Molecular Sieve
Adsorbate : MEK
C&Yo&Y : 3.0 mol/m&X3
&XTemp : 35&Xo&XC

C/Co

Exit Temp

Time[min]

C/Co

Temp[oC]

0

35

0.8995534911

35.5

0.9654657915

35.8

0.9687885677

36

0.9872205532

36.2

0.9801154244

36.3

0.9860286844

36.3

0.969676472

36.3

0.9831358143

36.3

0.9939658487

36.3

0.9160278574

36.3

0.8976340647

36.3

0.8597448845

36.3

0.8314793503

36.3

0.8162407272

36.3



ads-ms4a

		0		1

		5		3

		8		6

		12		9

		15		12

		20		15

		25		18

		30		21

		35		24

		40		27

		45		30

		50		35

		60		40

		70		45

		80		50

				55

				60

				70

				80

				90



&L&14Fig 2. Adsorption and Desorption curves on MS

Adsorption

Desorption

Time[min]

C/Co

0

0.5554083255

0.8995534911

0.2444880804

0.9654657915

0.112679893

0.9687885677

0.0689955033

0.9872205532

0.0503027965

0.9801154244

0.0388850345

0.9860286844

0.0318433501

0.969676472

0.0258742212

0.9831358143

0.0228999152

0.9939658487

0.0200777492

0.9160278574

0.0147686304

0.8976340647

0.0089017699

0.8597448845

0.0071982435

0.8314793503

0.0060243664

0.8162407272

0.0051737079

0.0045013879

0.003992571

0.0032283988

0.0027221071

0.0023326034



sp850-2

		

						Adsorption Experimental System

						Date		1998. 1.15				Notice

						Adsorbent		MS-Pellet

						Adsorbate		MEK

						Ini Conc		3.00 mol/m3

						Temp		35 C

						Flow rate		Ch1=30 (116.05)

								Ch2=89 (90.66)

								Time		Area		C/Co				Time		Temp

								0		0		0				0		35

								0.5		22097		0.0069747681				0.5		35.15

								3.5		1652169		0.5214959342				1		35.3

								6		2203586		0.6955469687				2		35.5

								8.5		2297735		0.7252644617				3.5		35.7

								12		2348792		0.7413802573				4		35.8

								16		2376678		0.750182284				5		35.8

								22		2388894		0.7540381815				6		35.8

								30		2392751		0.7552556173				8.5		35.8

								40		2284131		0.7209704514				12		35.8

								50		2395451		0.756107854				16		35.9

																22		35.9

																30		35.8

																40		35.8

																50		35.8
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&L&14Fig 2. Adsorbent : MS
         After the first experiment -Test-Second
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						Adsorption Experimental System														Desorption Experimental System

						Date		1998. 1.17												Date		1998. 1.17

						Adsorbent		Silica Gel												Adsorbent		Silica Gel

						Adsorbate		MEK												Adsorbate		MEK

						Ini Conc		3.01 mol/m3												Ini Conc		?? mol/m3

						Temp		35 C												Temp		35 C

						Flow rate		Ch1=35 (105.82)												Flow rate		Ch1=50 (151.59)

								Ch2=93 (83.271)

								Time		Area		C/Co				Time		Temp				Time		Area		C/Co

								0		0		0				0		35				0				1

								5		0		0				1		35.3				0.5		2393441		0.933235465

								10		0		0				4		35.8				4		1755239		0.6843917541

								15		37763		0.0147243115				8		36.3				8		1267029		0.4940319807

								20		424119		0.1653698137				12		36.8				12		960284		0.3744278991

								25		1183012		0.4612726004				15		37.3				18		670724		0.2615244846

								29		1648710		0.6428546363				20		38.1				28		419928		0.1637356853

								34		2050103		0.7993632709				25		38.25				38		301306		0.1174833409

								39		2307492		0.8997227714				29		38				48		231507		0.0902677537

								45		2480457		0.9671641966				34		37.7				58		186550		0.072738403

								50		2555181		0.9963001088				39		37.3				70		155848		0.0607672722

								55		2600662		1.0140337743				45		36.9

								60		2606756		1.0164099085				50		36.7

								65		2602186		1.0146280028				55		36.5

								70		2605619		1.0159665766				60		36.4

								75		2584660		1.0077943751				65		36.3

								80		2571936		1.002833113				70		36.2

								85		2564670		1				75		36.1

								90		2533314		0.9877738656				80		36.1

								95		2532583		0.9874888387				85		36

								100		2538132		0.9896524699				90		35.9

																95		35.9

																100		35.9
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&L&14Fig 1. 
Adsorbent : Silica Gel
Adsorbate : MEK
Conc :3.01 mol/m&X3&X
Temp :35 &Xo&XC
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&L&14Fig 2.Adsorption and Desorption curves on Silica Gel
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				Adsorption Experimental System																Desorption Experimental System

				Date		1998. 1.22				Notice										Date		1998.1.22

				Adsorbent		SP850														Adsorbent		SP850

				Adsorbate		MEK														Adsorbate		MEK

				Ini Conc		3.00 mol/m3														Ini Conc		?? mol/m3

				Temp		35 C														Temp		35 C

				Flow rate		Ch1=30														Flow rate		Ch1=40

						Ch2=90

						Time		Area		C/Co				Time		Temp				TIME		AREA		C/C0

						0		0		0				0		35				0		1072408		1

						1		0		0				1		35.5				1		1000859		0.9332819226

						3		0		0				3		35.9				3		1094085		1.0202133889

						6		0		0				6		36				6		1107675		1.0328858047

						9		0		0				9		36.3				9		1075940		1.0032935226

						12		297054		0.2429847831				12		36.7				12		997285		0.9299492357

						15		915611		0.7489531877				15		37.2				15		891867		0.831648962

						18		1230743		1.0067254468				18		37.2				20		734126		0.6845584889

						23		1335281		1.0922356344				23		37				25		583128		0.5437557348

						28		1289027		1.0544007015				28		36.8				30		486193		0.4533656966

						33		1222521		1				33		36.8				35		398401		0.3715013316

						38		1178310		0.963836204				38		36.7				40		330477		0.3081634975

						43		1128897		0.9234172665				43		36.7				45		288019		0.2685722225

						50		1072408		0.8772102892				50		36.7				50		251299		0.2343315231

																				55		217355		0.2026793907

																				60		189994		0.1771657802

																				67		158812		0.1480891601

																				75		136564		0.1273433246

																				85		111902		0.1043464801

																				95		93908		0.0875674184

																				105		79613		0.0742376036
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&L&14Fig 1.
Adsorbent : SP850
Adsorbate : MEK
Flow rate
 : ch1:30, ch2: 90
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&L&14Fig. 2. Adsorption and Desorption Curves on SP850
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				Adsorption Experimental System																Desorption Experimental System

				Date		1998. 2.5														Date		1998.2.5

				Adsorbent		MS-4A														Adsorbent		MS-4A

				Adsorbate		MEK														Adsorbate		MEK

				Ini Conc		3.01 mol/m3														Ini Conc		?? mol/m3

				Temp		35 C														Temp		35 C

				Flow rate		Ch1=35 (102.2495)														Flow rate		Ch1=35

						Ch2=93(79.9287)

						Time		Area		C/Co				Time		Temp				TIME		AREA		C/C0

						0		0		0				0		35				0		2555594		1

						1		299102		0.1170381524				1		35.2				1		2291275		0.896572382

						4		2445608		0.9569626474				4		35.4				4		202054		0.0790634193

						7		2481845		0.9711421298				7		35.6				8		76299		0.0298556813

						10		2502207		0.979109749				10		35.7				12		47894		0.0187408485

						15		2512624		0.9831859051				15		35.9

						20		2529788		0.9899021519				20		36

						25		2549016		0.9974260387				25		36

						30		2555594		1				30		36.1

						35		2555594		1				35		36.1

						40		2555594		1				40		36.1
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&L&14Fig MS-4A Breakthrough curves
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&L&14Fig. MS-4A Desorption curves
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				Adsorption Experimental System																Desorption Experimental System

				Date		1998. 2.11				Notice										Date		1998.1.22

				Adsorbent		SP850														Adsorbent		SP850

				Adsorbate		MEK														Adsorbate		MEK

				Ini Conc		3.00 mol/m3														Ini Conc		?? mol/m3

				Temp		35 C														Temp		35 C

				Flow rate		Ch1=33 (101.66)														Flow rate		Ch1=40

						Ch2=91(79.219)

						Time		Area		C/Co				Time		Temp				TIME		AREA		C/C0

						0		0		0				0		35				0		3231613		1

						2		0		0				2		35.6				0.5		3037858		1

						5		45782		0.0141121885				5		36.2				4		2841609		0.9353988896

						8		481490		0.1484181045				8		37.2				8		2064450		0.6795742263

						11		1703617		0.5251357368				11		37.9				12		1498573		0.493299226

						15		2740670		0.8448047653				15		37.5				16		1158297		0.3812874071

						20		3100392		0.9556881842				20		37				20		915570		0.3013867008

						25		3221997		0.9931726254				25		36.8				25		690297		0.2272314901
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&L&14Fig. 1. Adsorption breakthrough curves of MEK on SP850
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&L&16Fig 1. Adsorption and desorption curves of MEK on SP850
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								Adsorption Experimental System

								Date		1998. 1.10

								Adsorbent		Slg-2ps

								Adsorbate		MEK

								Ini Conc		3.04 mol/m3

								Temp		35 C

								Flow rate		Ch1=28 (89.955)

										Ch2=90 (71.839)

				TIME(min)		C		C/C0		OUT						TIME(min)		IN		OUT

				0		0		0		35						0		35		35		34.4

				10		0		0		35.3						10		35		35.3		34.7

				20		0		0		35.7						20		35		35.7		35.1

				30		0		0		35.9						30		35		35.9		35.3

				40		0		0		36.2						40		35		36.2		35.6

				50		0		0		36.6						50		35		36.6		36

				60		0		0		37.4						60		35		37.4		36.8

				63		26939		0.0099153228		37.75						63		35		37.75		37.15
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				110		2731054		1.005207394		35.7						110		35		35.7		35.1
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				120		2707395		0.9964993268		35.7						120		35		35.7		35.1
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&A

&P 쪽



ads-AC

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



&A

&P 쪽

C/C0

TIME(min)

C/C0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



desorption

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



&A

&P 쪽

IN

OUT

TIME(min)

Temp.

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



des-AC

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



&L&14Fig. 1. Adsorbent  :  A.C.
          Adsorbate : MEK 
          Initial Conc. : 3.04 mol/m3, Temp. : 35 &Xo&XC
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								Desorption Experimental System

								Date		1998. 1.10

								Adsorbent		Slg-2ps

								Adsorbate		MEK

								Ini Conc		?? mol/m3

								Temp		35 C

								Flow rate		Ch1=35 (111.649)

				TIME(min)		C		C/C0				TIME(min)		C		C/C0

				1		2702604		0.9947359239				0		0		0

				8		2667882		0.9819559455				10		0		0

				13		2472173		0.9099221688				20		0		0

				18		2181941		0.8030977148				30		0		0

				25		1724545		0.6347459205				40		0		0

				42		1206319		0.4440046877				50		0		0

				53		960112		0.3533843276				60		0		0

				63		813533		0.2994336204				63		26939		0.0099153228

				73		698530		0.2571049569				65		166277		0.061200866

				88		574126		0.2113161074				67		624341		0.2297985282

				103		484711		0.1784055098				70		1849491		0.6807342617

				128		382275		0.1407023283				75		2550593		0.9387858836
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&L&14Fig 2. Adsorption and Desorption curves of MEK on Activated Carbon at 35&Xo&XC
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		Adesorption (98. 1. 14)

		Adsorbent  : MS-13X

		Adsorbate  : MEK								Adsorption Experimental System

										Date		1998. 1.14

										Adsorbent		MS-13X

										Adsorbate		MEK

										Ini Conc		3.00 mol/m3

										Temp		35 C

										Flow rate		Ch1=30 (90.88)

												Ch2=91 (70.83)

		Time (min)		Area		C/C0		Temp

		0		0		0		35		33.8

		5		0		0		35.8		34.6

		10		0		0		36.5		35.3

		15		0		0		37.5		36.3

		20		7102		0.0024071753		38.7		37.5

		25		315497		0.1069355933		40.3		39.1

		28						40.8		39.6

		30		1422262		0.4820661712		40.6		39.4		28

		35		2407374		0.8159632802		39.4		38.2

		40		2854727		0.9675905809		38.1		36.9

		45		2950346		1		37.3		36.1

		50		2904051		0.9843086201		36.8		35.6

		55		2935987		0.9951331132		36.5		35.3

		60		2941576		0.9970274673		36.3		35.1

		65		2950706		1.0001220196		36.2		35

		70		2969684		1.0065544855		36.1		34.9
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&L&14Fig. 1. Adsorbent : MS-13X
          Adsorbate : MEK
          Initial Conc. : 3.00 mol/m&X3&X, Temp. : 35&X o&XC
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								Desorption Experimental System

								Date		1998. 1.14

								Adsorbent		MS-13X

								Adsorbate		MEK

								Ini Conc		?? mol/m3

								Temp		35 C

								Flow rate		Ch1=38 (112.93)

				TIME(min)		C		C/C0				Time (min)		Area		C/C0

				0		2716906		1				0		0		0

				4		2299455		0.8463505914				5		0		0

				8		493334		0.1815793406				10		0		0

				15		225741		0.0830875268				15		0		0

				20		116221		0.0427769676				20		7102		0.0024071753

				25		94163		0.0346581737				25		315497		0.1069355933

				30		79298		0.0291868765				28

												30		1422262		0.4820661712

												35		2407374		0.8159632802

												40		2854727		0.9675905809

												45		2950346		1

												50		2904051		0.9843086201

												55		2935987		0.9951331132
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&L&12Fig 2.Adsorption and Desorption curves on MS-13X
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				Adsorption Experimental System														Desorption Experimental System

				Date		1998. 1.15												Date		1998. 1.15

				Adsorbent		MS-Pellet												Adsorbent		MS-Pellet

				Adsorbate		MEK												Adsorbate		MEK

				Ini Conc		3.00 mol/m3												Ini Conc		?? mol/m3

				Temp		35 C												Temp		35 C

				Flow rate		Ch1=30 (116.05)												Flow rate		Ch1=30 (116.05)

						Ch2=89 (90.66)

						Time		Area		C/Co						Time		Temp

						0		0		0						0		35

						5		2849906		0.8995534911						1		35.5

				3168134		8		3058725		0.9654657915						2		35.8

						12		3069252		0.9687885677						3		36

						15		3127647		0.9872205532						4		36.2

						20		3105137		0.9801154244						5		36.3

						25		3123871		0.9860286844						8		36.3

						30		3072065		0.969676472						12		36.3

						35		3114706		0.9831358143						15		36.3

						40		3149017		0.9939658487						20		36.3

						45		2902099		0.9160278574						25		36.3

						50		2843825		0.8976340647						30		36.3

						60		2723787		0.8597448845						35		36.3

						70		2634238		0.8314793503						40		36.3

						80		2585960		0.8162407272						45		36.3

																50		36.2

																60		36.2

																70		36.2

																80		36.2

						Desorption

						Time		Area		C/Co

						0				1

						1		1759608		0.5554083255

						3		774571		0.2444880804

						6		356985		0.112679893

						9		218587		0.0689955033

						12		159366		0.0503027965

						15		123193		0.0388850345

						18		100884		0.0318433501

						21		81973		0.0258742212

						24		72550		0.0228999152

						27		63609		0.0200777492

						30		46789		0.0147686304

						35		28202		0.0089017699

						40		22805		0.0071982435

						45		19086		0.0060243664

						50		16391		0.0051737079

						55		14261		0.0045013879

						60		12649		0.003992571

						70		10228		0.0032283988

						80		8624		0.0027221071

						90		7390		0.0023326034
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&L&14Fig 1. Adsorbent : Molecular Sieve
Adsorbate : MEK
C&Yo&Y : 3.0 mol/m&X3
&XTemp : 35&Xo&XC
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&L&14Fig 2. Adsorption and Desorption curves on MS
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						Adsorption Experimental System

						Date		1998. 1.15				Notice

						Adsorbent		MS-Pellet

						Adsorbate		MEK

						Ini Conc		3.00 mol/m3

						Temp		35 C

						Flow rate		Ch1=30 (116.05)

								Ch2=89 (90.66)

								Time		Area		C/Co				Time		Temp

								0		0		0				0		35

								0.5		22097		0.0069747681				0.5		35.15

								3.5		1652169		0.5214959342				1		35.3

								6		2203586		0.6955469687				2		35.5

								8.5		2297735		0.7252644617				3.5		35.7

								12		2348792		0.7413802573				4		35.8

								16		2376678		0.750182284				5		35.8

								22		2388894		0.7540381815				6		35.8

								30		2392751		0.7552556173				8.5		35.8

								40		2284131		0.7209704514				12		35.8

								50		2395451		0.756107854				16		35.9

																22		35.9

																30		35.8

																40		35.8

																50		35.8
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&L&14Fig 2. Adsorbent : MS
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						Adsorption Experimental System														Desorption Experimental System

						Date		1998. 1.17												Date		1998. 1.17

						Adsorbent		Silica Gel												Adsorbent		Silica Gel

						Adsorbate		MEK												Adsorbate		MEK

						Ini Conc		3.01 mol/m3												Ini Conc		?? mol/m3

						Temp		35 C												Temp		35 C

						Flow rate		Ch1=35 (105.82)												Flow rate		Ch1=50 (151.59)

								Ch2=93 (83.271)

								Time		Area		C/Co				Time		Temp				Time		Area		C/Co

								0		0		0				0		35				0				1

								5		0		0				1		35.3				0.5		2393441		0.933235465

								10		0		0				4		35.8				4		1755239		0.6843917541

								15		37763		0.0147243115				8		36.3				8		1267029		0.4940319807

								20		424119		0.1653698137				12		36.8				12		960284		0.3744278991

								25		1183012		0.4612726004				15		37.3				18		670724		0.2615244846

								29		1648710		0.6428546363				20		38.1				28		419928		0.1637356853

								34		2050103		0.7993632709				25		38.25				38		301306		0.1174833409

								39		2307492		0.8997227714				29		38				48		231507		0.0902677537

								45		2480457		0.9671641966				34		37.7				58		186550		0.072738403

								50		2555181		0.9963001088				39		37.3				70		155848		0.0607672722

								55		2600662		1.0140337743				45		36.9

								60		2606756		1.0164099085				50		36.7

								65		2602186		1.0146280028				55		36.5

								70		2605619		1.0159665766				60		36.4

								75		2584660		1.0077943751				65		36.3

								80		2571936		1.002833113				70		36.2

								85		2564670		1				75		36.1

								90		2533314		0.9877738656				80		36.1

								95		2532583		0.9874888387				85		36

								100		2538132		0.9896524699				90		35.9

																95		35.9

																100		35.9
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&L&14Fig 1. 
Adsorbent : Silica Gel
Adsorbate : MEK
Conc :3.01 mol/m&X3&X
Temp :35 &Xo&XC
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&L&14Fig 2.Adsorption and Desorption curves on Silica Gel
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				Adsorption Experimental System																Desorption Experimental System

				Date		1998. 1.22				Notice										Date		1998.1.22

				Adsorbent		SP850														Adsorbent		SP850

				Adsorbate		MEK														Adsorbate		MEK

				Ini Conc		3.00 mol/m3														Ini Conc		?? mol/m3

				Temp		35 C														Temp		35 C

				Flow rate		Ch1=30														Flow rate		Ch1=40

						Ch2=90

						Time		Area		C/Co				Time		Temp				TIME		AREA		C/C0

						0		0		0				0		35				0		1072408		1

						1		0		0				1		35.5				1		1000859		0.9332819226

						3		0		0				3		35.9				3		1094085		1.0202133889

						6		0		0				6		36				6		1107675		1.0328858047

						9		0		0				9		36.3				9		1075940		1.0032935226

						12		297054		0.2429847831				12		36.7				12		997285		0.9299492357

						15		915611		0.7489531877				15		37.2				15		891867		0.831648962

						18		1230743		1.0067254468				18		37.2				20		734126		0.6845584889

						23		1335281		1.0922356344				23		37				25		583128		0.5437557348

						28		1289027		1.0544007015				28		36.8				30		486193		0.4533656966

						33		1222521		1				33		36.8				35		398401		0.3715013316

						38		1178310		0.963836204				38		36.7				40		330477		0.3081634975

						43		1128897		0.9234172665				43		36.7				45		288019		0.2685722225

						50		1072408		0.8772102892				50		36.7				50		251299		0.2343315231

																				55		217355		0.2026793907

																				60		189994		0.1771657802

																				67		158812		0.1480891601

																				75		136564		0.1273433246

																				85		111902		0.1043464801

																				95		93908		0.0875674184

																				105		79613		0.0742376036
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&L&14Fig 1.
Adsorbent : SP850
Adsorbate : MEK
Flow rate
 : ch1:30, ch2: 90
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&L&14Fig. 2. Adsorption and Desorption Curves on SP850
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				Adsorption Experimental System																Desorption Experimental System

				Date		1998. 2.5														Date		1998.2.5

				Adsorbent		MS-4A														Adsorbent		MS-4A

				Adsorbate		MEK														Adsorbate		MEK

				Ini Conc		3.01 mol/m3														Ini Conc		?? mol/m3

				Temp		35 C														Temp		35 C

				Flow rate		Ch1=35 (102.2495)														Flow rate		Ch1=35

						Ch2=93(79.9287)

						Time		Area		C/Co				Time		Temp				TIME		AREA		C/C0

						0		0		0				0		35				0		2555594		1

						1		299102		0.1170381524				1		35.2				1		2291275		0.896572382

						4		2445608		0.9569626474				4		35.4				4		202054		0.0790634193

						7		2481845		0.9711421298				7		35.6				8		76299		0.0298556813

						10		2502207		0.979109749				10		35.7				12		47894		0.0187408485

						15		2512624		0.9831859051				15		35.9

						20		2529788		0.9899021519				20		36

						25		2549016		0.9974260387				25		36

						30		2555594		1				30		36.1

						35		2555594		1				35		36.1

						40		2555594		1				40		36.1
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&L&14Fig MS-4A Breakthrough curves
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&L&14Fig. MS-4A Desorption curves
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				Adsorption Experimental System																Desorption Experimental System

				Date		1998. 2.11				Notice										Date		1998.1.22

				Adsorbent		SP850														Adsorbent		SP850

				Adsorbate		MEK														Adsorbate		MEK

				Ini Conc		3.00 mol/m3														Ini Conc		?? mol/m3

				Temp		35 C														Temp		35 C

				Flow rate		Ch1=33 (101.66)														Flow rate		Ch1=40

						Ch2=91(79.219)

						Time		Area		C/Co				Time		Temp				TIME		AREA		C/C0

						0		0		0				0		35				0		3231613		1

						2		0		0				2		35.6				0.5		3037858		1

						5		45782		0.0141121885				5		36.2				4		2841609		0.9353988896

						8		481490		0.1484181045				8		37.2				8		2064450		0.6795742263

						11		1703617		0.5251357368				11		37.9				12		1498573		0.493299226

						15		2740670		0.8448047653				15		37.5				16		1158297		0.3812874071

						20		3100392		0.9556881842				20		37				20		915570		0.3013867008

						25		3221997		0.9931726254				25		36.8				25		690297		0.2272314901

						30		3295841		1.0159348562				30		36.7				30		538575		0.1772877468

						35		3280194		1.0111117071				35		36.5				35		427734		0.1408011829

						40		3249425		1.0016272387				40		36.4				40		353984		0.1165242088

						48		3212591		0.9902732491				48		36.3				45		295262		0.0971941414

						57		3244146		1				57		36.3				50		251197		0.0826888551

						65		3231613		0.9961367337				65		36.2				55		218095		0.0717923616

																				60		190212		0.0626138549

																				65		168361		0.0554209578

																				70		151087		0.0497347144

																				80		124318		0.0409229134

																				90		104690		0.034461782



&A

&P 쪽



		0		0

		2		2

		5		5

		8		8

		11		11

		15		15

		20		20

		25		25

		30		30

		35		35

		40		40

		48		48

		57		57

		65		65



&L&14Fig. 1. Adsorption breakthrough curves of MEK on SP850
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&L&16Fig 1. Adsorption and desorption curves of MEK on SP850
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