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ADSORPTI ON PROCESS The invention relates to a nethod and system for renote
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contam nated fluid stream The Cean Air Act Anendnent of 1990 (CAAA)
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carbon bed to approach saturation to obtain ful carbon use. Mny tines,
carlfon adsmpirptients in Fitknidl efithe Cépfehati on in an overal | treatnment schene
conprising several treatnment nodules. If the water being treated contains
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requi r edproess iBldstRDERBulas agRatddesarioni it usdebatva®nand wastewater treatment
applications. An adsorption isotherm evaluation can provide useful information for
designing a carbon bed unit. The evaluation can provide information on adsorpability
15 of specific VOCs, equilibrium capacity estimates and changes in adsorption capacity
relative to VOC concentration. Dynamic adsorption testing can provide other
necessary design data, including required contact times and breakthrough curve. A
breakthrough curve is the VOC concentration exiting the bed over time as the
carbon's capacity for the VOC is reduced. In industrial and groundwater treatment
20 applications, single-stage adsorption is commonly encountered, despite the fact that

| two-stage systems could permit a first carbon bed to approach saturation to obtain full

carbon use.

Many times, carbon adsorption is one unit operation in an overall treatment scheme
comprising several treatment modules. If the water being treated contains suspended
25 solid, or if upstream unit operations include precipitation or settling steps for removal
of metals, a separate filtration step is required. Air stripping is another unit operation

that can be applied as a pretreatment to carbon adsorption for removal of VOCs. The



that can be applied as a pretreatnent to carbon adsorption for renoval of
VOCs. The 1 WD 02/063287 PCT/ US01/48740 air stripping can renove the bul k
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applications, VOC content of feed to a bed changes significantly over a
short  paid @ppihP chRe&RoAPHe tRAE bR Vb@%ﬁﬂ%%ﬁﬁ{oﬁ%d‘s& on 13kl ! N9
woul d be val uableé for 5 providing a basis for redirecting a process feed
to a bed bgi life. a&Carbpn eddomp)iahessindrs usedatodessit e afbgas Ebmabe avetripperf fi ci ent for
treating the changed feed. Real-tine nonitoring can also provide a basis
for opti Ry zi | r ul es, o mni.m.ze VOC out puts and
reduce p rmtl)(gz(l’elgg a@@?ﬁ%g% I?% ﬁﬁ.b(%‘ﬁgrﬁéﬁ?@fggggg)egd&fdocrhagg%ﬁl%rgﬁC%ﬂ%’ %V)‘;E # éﬁ?lﬁ o]

provi de bedodient these amdicationyefroguent of feadtimkUnbmitork@t wo el WealafiaBle for
rqui rements.and to, afdj U%E, the process or assocjated treatnment nodules to
i prove EFPAling rebasission fefieschng e gnesessecdrioq, behmithcadiisring diesigpt on

process. dBRkiEmorUMIBRYe OF cfffer: MYFNELEDRhREGPREL. ROMERNE HonRbRYE 0CS 8

met hod to nbnitor a carbon orptron protess 1in rea Ime and to use
t he i nf ocaratlsonpravylaia basibyorsothminzony sssodiatgd ftoratroaiti modwts oo middniand
control . \) a fi Fst den$)odi mentd the invention is a nethod of treating a
cont ani nat ed “FIPYSFIEFUES A9 YAEUARt hod, a characteristic of a flow of a

contam nated fluid streamto a carbon adsorption zone is sensed. The

sensi ng Thereasatieky fofonnetodthndGystemelorirogida frefh @atoredl-tfirdé niodRRorin
contam nated fluid stream The contamnated fluid streamis then %0

trd&ted HABEHIeRPate: FUHERERtS ANAO adivshribe PEpcessrion dssasited traatmentent i on
i's a syshRML{eR" ol i q 1 f Ui t tem conpri ses
a sensor t ha{egstgnig@gs{é@gﬁg?tg%p %sr%?}'is@%ﬂ%féngyf&oﬁggl g%'ﬁ] %%ﬁ?%%ﬁiofﬂj{én%n fluid
stream pprogesst 0 treatnent, a nonitor to receive information concerning the

characteristic fromthe sensor and to consequently control the carbon 25

adsorpt i { jnated fluid stream The nonitor is
RRIERSBNRAR S Yr THE RRALGRIOR

si tuat ed

The present invention provides a method to monitor a carbon bed adsorption process
in real time and to use the information acquired by such monitoring for optimization

15 and control.

In a first embodiment, the invention is a method of treating a contaminated fluid
stream. In the method, a characteristic of a flow of a contaminated fluid stream to a
carbon adsorption zone is sensed. The sensing is remotely monitored to determine a
treatment for the contaminated fluid stream. The contaminated fluid stream is then

20 treated according to the monitoring.

In another embodiment, the invention is a system for treating a contaminated fluid
stream. The system comprises a sensor that senses a characteristic of a flow of a
contaminated fluid stream prior to treatment, a monitor to receive information
concerning the characteristic from the sensor and to consequently control the carbon
25 adsorption zone to treat the contaminated fluid stream. The monitor is situated at a

location remote from the carbon adsorption zone.

BRIEF DESCRIPTION OF THE DRAWINGS
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| ocation renote fromthe carbon adsorption zone. BRI EF DESCRI PTI ON OF THE
DRAW NGS 2 WD 02/063287 PCT/ US01/ 48740 FIG | is a schematic
representwoiaaneizB7 a renotely nonitored carbon adsorption pomasessyz4d-lG 2
is a schematic representation of a sensing and nonitoring system FIG 3 is
a schematic part-sectional illustration of an on-line sparging and sensing
5 syst emFI6l G. isdai ghemsitheemtseatatiopr &S ntmbiedy) nodnivned Retboh eBbkivn

noni tored carbon adsorption process; and FIG 5 is a graph of sensor

si gnal W% me. DETAI LED DESCRI PTI ON OF THE | NVENTI ON 10 According to
the invention, a nethod and systemare provided to nonitor and control the

oper at i OIFIGf 2 ¢4 LvBmRARE FepréscALEEK Qf@gexﬁ&?ta%mnﬁ@rﬁfoﬁn@‘é?ﬁeﬁ? ,VOCs from
contam nated fluid streans. Herein, the term"fluid streant includes water

environments _such as industrial processing waste streams. The term

parti culr%l y 3 1§ fethgmatiopetirsastianat diusantion @ﬁﬁérﬂnshm@mrasgmqlsfeemg

par tg cul apdiyymgroundwat er and 15 other subsurface aqueous environments. The
termi nclgées’such environnments in any of a gas, vapor or liquid state.
Specific el ements of the systeminclude a sensing nodule to detect

cont ani n&Ms4 isr schempte represegacon st statkanemnttly motRbrdicafiorsgiirptiolui | d- up
in a carbon bed. . The sensing nodule can be a flowthrough cell that holds a
sensor aRﬁOCF?‘FéPn%xposes the sensor to a contanminant in the fluid stream
The sensing 20 nodul e can include a transceiver or set of transceivers to

send a dalG. $isgnghpl o0EntdIBigmERRAKIniO @ data collector, a data
transm ssion system and a renote controller. The nonitoring and control

1 et un DI B BESCREHANE o B MVIBRICRD  provi de more- ef fi ci ent _use of
the beds and to optim ze upstream processes to nninze VOC outputs and
redgce  Aecaifpae She AveAidA method and system are provided to monitor and control
the operation of carbon beds in adsorbing contaminants such as VOCs from
contaminated fluid streams. Herein, the term "fluid stream" includes water
environments such as industrial processing waste streams. The term particularly
includes natural water environments such as aquifers, particularly groundwater and
15 other subsurface aqueoué environments. The term includes such environments in any
of a gas, vapor or liquid state. Specific elements of the system include a sensing
module to detect contaminants in a vapor or aqueous stream and to detect pressure
build-up in a carbon bed. The sensing module can be a flow-through cell that holds a
sensor and that exposes the sensor to a contaminant in the fluid stream. The sensing
20 module can include a transceiver or set of transceivers to send a data signal from the

sensor to a data collector, a data transmission system, and a remote controller.

The monitoring and control system can provide real-time monitoring to permit site
operators to fine-tune carbon bed treatment operations to provide more efficient use
of the beds and to optimize upstream processes to minimize VOC outputs and reduce

25 process variation.

Frequency and location of sensing modules depend upon the bed design and expected

carbon bed life. Sensing modules can be situated at both an influent and an effluent



Frequency and | ocation of sensing nodul es depend upon the bed design and
expected carbon bed life. Sensing nodules can be situated at both an

i nfl uent wod2ae2ef fl uent 3 WO 02/ 063287 PCT/ US01/ 48740 IpcmaISo7¥s340 5 shows
a graph of a carbon bed influent and effluent as nonitored by MOS over
time. Effluent nonitoring is represented by the horizontal |line at zero
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units. For exanple, unit 34 can be a ter "or precipitation uni

t ur bi di t ypeessi mgwhithtcleanwbter us edraducedithreugh an wderinais toGdfest ackad t o a
filter or )Prec.i itation treatment process in unit 34, prior to carbon bed
treat ment *HEREARP es of different treatnent processes or trains to 15 which
the VOC stream may be sent include ion exchange beds, air stripping
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hi ghl y adsor pabl e such as styren acrylonitri can
occasi onahhiy 34 mah bden flitdrf orcpretipbatieamdirene A tisbidipwensing FhiGeant be whahtoa
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site conditions. "Predictive nonitoring"” can provide information that 25
canlbe uswehichtthoVRX; stsdapemayibe sersiinglndg ioppachariga deds mi Liipning Felusast | v,
accel erat Fl)qers and precipitators. If VOC influent concentrations ate low and meet discharge

standards, treatment processing can be determined as unnecessary and the influent can

be directly discharged with treated effluent or otherwise disposed. Contaminated

fluid streams that contain highly adsorpable VOCs such as styrene and acrylonitrile

20 can occasionally include difficult butadiene. As shown in FIG. 4, when a butadiene
content is sensed, an influent can be directed to a second carbon bed designed

specifically to adsorb butadiene.

Real-time monitoring according to the invention enables prediction of carbon bed
lifetime under site conditions. "Predictive monitoring" can provide information that
25 can be used at other sites with similar operating conditions Presently, accelerated
column tests are used to predict column bed lifetime. However, specific testing is
still required to evaluate waters with background organic compounds or special

characteristics.



columm tests are used to predict colum bed lifetinme. However, specific
testing is still required to evaluate waters with background organic
conmpoundsworo2eexsi al characteristics. 4 WD 02/ 063287 PCTPOBAKOUET4® These
and other features of the invention will becone apparent fromthe draw ngs
and follow ng detail ed discussion, which by way of exanple w thout

limtation describe preferred,. enbodl FIG 1 shows, a araIIeI met hod
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cont am nate eous’ 1 nfluent’ sens dul e 18 connected to the feed side
of the bepisfetredenmbolitnand ef f| uent sensing nodul e 20 connected to the
di scharge side of beds 14 and 16. Wile the systemis shown with two beds

14 and 16 adsor pti ne, 12 I efof ecessar
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fluid streamis first conveyed 102 through influent_ sensi n%d égm e 18 and
A

a treat edinspardieh ¢®tajnl§é1¢dr9@éépuf0ﬂﬂfl¢rt§ feeandH BIedales b pernsate q feedny ough
ef f | uent sgnsg{il] ?Wi Gnd 96 ah:(é Gnug t' s%nan %}Slmaet 3§ cdrinktied %‘E}ﬁtdl%ag
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sensi ng al@® oring emth es a sensing nodul e
that can gee useeds M aﬁcbrlj6unwmnlenhe/vsydnera 1snsh¢md “aﬁdtv&ybemlh@nd)rlél g to the

i nvention incl udi th di t h FIG | d G
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correspon ing to one or nore of the influent or effluent stream
char act er siskiedsontfokder®ddul e 18 or 20 includes a transceiver unit 26 and an
el ectronically coupled sensing unit 28. Transceiver unit 26 includes a

col et or Agohtifukd BR Sy ol Fas) o SRAGH Bnluy LARE RGNS [28 1°
comuni cadgila Gd emednt a9 skeharged WKt frdfm yrbamydsdrptiom aodev 12ethrough
effluent sensing module 20. FIG. 2 is a schematic representation of a sensing and
15 monitoring system that includes a sensing module 18 or 20 that can be used in
conjunction with a method and system according to the invention including the
embodiments shown in FIG. 1 and FIG. 4. In FIG. 2., like reference numbers identify

the same elements as in FIG. 1 and FIG. 4.

Referring to FIG. 2, module 18 (or 20) can generate signals (data) corresponding to
20 one or more of the influent or effluent stream characteristics. The module 18 or 20
includes a transceiver unit 26 and an electronically coupled sensing unit 28.
Transceiver unit 26 includes a receiver 30 and a transmitter 32, which is capable of
transmitting data to collector 22, which can be a data collection center. The signals
can be communicated 106 from transceiver unit 26 by any of a hardwired
25 communication connection such as an electrical conductor; by a wireless
communication connection such as by radio signals, by satellite communications or

by combinations of wireless and hardwired connections.

Sensing unit 28 can detect a contaminant of interest or a contaminant level of interest
in influent stream 102. The sensing unit 28 can include sensors 34 as shown in FIG.

30 2. Suitable types of sensors 34 include a chemical sensor, acoustic wave sensor, fiber

5



25 conmuni cati on connection such as an el ectrical conductor; by a wireless
comuni cation connection such as by radio signals, by satellite

Sensing unit 28 can detect a contam nant of interest or a contaninant |evel
of interest in influent stream 102. The sensing unit 28 can include
sensors 34 as shown in FIG 30 2. Suitable_ types of sensorsl\ggﬁl ncl ude a
cheni cal gptrr@o$en8@recsgb@18t?tq/va%0§éﬁ@b@s af PG OxEloygSTRiO SRS ANIOS ) 8801/ 48740

OPLI CS SeqatoaRlidakal SPERThaREhr aRpaciRkal oxi de seni conduct or

(M3S), an roch&m cal sensor an i nations of such sensors. A
preferred sensing unit is shown in FIG 3. FIG 3 is an illustration of a
spar ger &ep&irdrg:dwmmng&nitdiisfshewarin HlGomh tHE. dnistar2Blustiatiom pha Bp&@ge2. The

unit 38 serves as i ne, sa and Sys that _is inposed
into eit hé?nsi‘}gf‘f%%?g] dé{?‘?r %rﬁéh%\m % F@% ?ﬁgzn Xmifﬁgs?{ﬁ SNE unit 38
CONpI5i Ses o3, lﬁ@%ﬁrﬂﬁfmé M&Elng‘iyﬁ@rﬁ tHf is ﬁﬂpd@@&l 1RO ERIRR RETEdn Strdand UOD6r Menber

42, a side tubul ar nenber 44, a -tr%{) t ubul ar menber, 46 and_a venting and

di schar geefflisnt streamei®br The onTling unibds apmpusHser sparges dubibaneembendl,it t he

on-line sensing unit. 38 n be caonfig i on
suffici engorﬁ cgaﬂ%cémgrtu@?lﬁwgfb : g ?lsﬁ% @Rhﬁﬁl ocC age&b% }Hﬁgpment S or
parti cul ahRgbePRara@ra vetipadndn@sdiargedlbelamplentes 4. cm tﬁBulat n@nebeesd

opposi te connecting _tubular nenber 42. The cap g es a g é@allty of
ports for agdagsetians, in thgon- ER?\MW%@?@&S’ZW&POB gy t"‘@ Eﬁﬂﬁ@ $¥8'to an

exhgyst tgﬁeats{lﬁf&en%y&t GRARE Lp anmnget sshif % %n&%ea&sgeng sy&hi@eats! r FI G 3,

the cap 5 rrses a cap exhaust port for venting pressure in the
spar ger tpbmmahuﬁenber 40 to the atnosphere. The cap 50 also conprises a
gas chronatography port 54 that permits gas chromat ography of a headspace.
For exanp

menber 40 .ca c 1 CLQ-
chr omat og%ﬁ?ﬂg %(br‘r\ﬁ) eﬁ‘@fr géu‘?%f‘ses tahgapcgg %Oérgeon%??o %mae é(ge{wggt?n%)ort 56
that 20 i ﬂﬂiul&ilefﬁerﬁbe?reﬂsor hd eal5®Bompadesaxplandisy bf porta f@eoaponbils. Cach as a
nmet al - oxi de sem conductor (MOS) sensor and that can be connected with an
anal yti c dehduste pert. 52 may be vented, connected to an exhaust treatment system or
15 connected to a condensing system. In FIG. 3, the cap 50 comprises a cap exhaust port
52 for venting pressure in the sparger tubular member 40 to the atmosphere. The cap
50 also comprises a gas chromatography port 54 that permits gas chromatography of a
headspace. For example, the sparger tubular member 40 can include a micro-gas
chromatographer (micro-gc). Further, the cap 50 comprises a sensor port 56 that
20 includes a sensor lead 58 that extends from a sensor 60, such as a metal-oxide

semiconductor (MOS) sensor and that can be connected with an analytic device 62.

Sparger tubular member 40 also includes an inlet 64 for feeding influent. The inlet 64
is disposed in the tubular members, positioned in between the cap 50 and a
connection between sparger tubular member 40 and bottom connector tubular
25 member 42. The inlet 64 can provide a waste and by-product passage for a process
being monitored or inlet 64 can be connected to a waste and by-product passage by a
fluid connection for withdrawing a representative sample of waste or by-product.
Influent to the sensing unit 38 establishes an aqueous level 66. A headspace 68 is
defined above the aqueous level 66. Sparged materials, such as VOCs, can be

30 monitored in the headspace 66.



Sparger tubul ar nenber 40 al so includes an inlet 64 for feeding influent.
The inlet 64 is disposed in the tubular nenbers, positioned in between the
cap 50 amaOaz/0e8necti on between sparger tubul ar menber 4@cCanbobet7som
connector tubular 25 menber 42. The inlet 64 can provide a waste and

by- product passage for a process being nonitored or inlet 64 can be

connect edrifhed, NaShRgaN@blMr RlcBbeE 40 RBHPAGE DYastinlel 70 WhicAnpp6diliOneds or
wi thdrawi ng a representative sanple of waste or by-product. " Influent to
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above the 1 nlet 64 disposed between inlet 64 and cap 50, Gas inlet 72
pernPts i fAdbe dignesed sheye He aguenusIevdiod.  thigReenoning faghiagesremenah o nenber
40. This guelcTato] | i j j pressure
or vacuum@q(%ert ggidspﬁcﬁéht% ' 7%E§p§r§§§@§ﬁ%?g%(%ﬂggg%%ig\el\gh%ae&%%g%gg}ﬁl"evel 66.
Thi s posi whizhi ngdifpased i detee® campviadn of spy@es thhwan headspade tddottdine

sparger tubul ar er 40.al sq includes a sparger 74, whi.ch is_disposed
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t ubul ar nesHRRLodkdy NSRAERIgh AueRisiidriond NEr fl"h@%_?s hiRstuc¥E vidsparddr1Pis
continuously flow through aqueous portion 70. The gas introduced via
spaid@er 74ineg teoavoidreaction avith o Pea i Wherwingteriotoas Bie equgeps pattemi 20.s in t he
agqueous p | 7 enplar | 0 i a sparger 74
i ncl ude alg%érhaéligwré% ¢ ?Sotgétn%'Pgé%{(ﬁﬁggiyﬁgg%gf? %‘?h{sd gtﬁgri a%g%gﬁ?gen% can

conprise any appropriate material for fluid flowin which the materials
wi || not TPee dbgtaadecmbaenf celesihg omit 38 henwioserisadwgrapptopriatd mateeid] yr

i nfluent, jeffluent or.sparged contannant. FEor ex | e,, the 15 tubul ar
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visual inspection. The aqueous |evel 66 in the sensi n% unit can be
t

coni$ ol | elgbwlpr trhemipers rragy tcomprisg polyvinyl chloride (PVC) or

polyacrylate, polycarbonate or another clear polymer resin that allows visual

ick-walled glass,

inspection.

The aqueous level 66 in the sensing unit 38 can be controlled by the P-trap tubular
member 46 and venting and discharge tubular member 48. The venting and discharge
20 tubular member 48 comprises a vent to the atmosphere, which is generally illustrated
as 76, located at some point along the sensing unit 38 above aqueous flow path. Vent

76 provides atmospheric pressure and relief to the sensing unit 38.

Analytic devices, 62 and 64 that are connected to the sensing unit 38 can be selected
from a variety of available process analyzers. For example, sensor 60 can be a MOS
25 sensor and micro-gas chromatography sampler that is coupled between headspace 68
and analytic devices 62 and 64. The arrangement can provide near real-time
monitoring and analyses. The term ‘“real-time” means a processing system that
controls an ongoing process and delivers its outputs or controls its inputs substantially
immediately upon sensing. For example, a MOS sensor designated at 60 can deliver

30 total hydrocarbon concentration data at response times of about 1 second. Further, a



menber 46 and venting and di scharge tubul ar nenber 48. The venting and

di scharge 20 tubul ar nenber 48 conprises a vent to the atnosphere, which

i s gener aWbyziobderstrated as 76, | ocated at sonme_point al omgTiusel/ssswsi ng
unit 38 above aqueous flow path. Vent 76 provides atnospheric pressure and
relief to the sensing unit 38. Analytic devices, 62 and 64 that are

connected to the sensing unit 38 can. be selected from iety_of
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3 an 8

and anal yti'c devi ces 4. The arrangenent can provide near real-tine
moni toring and analyses. The term"real -tine" nmeans a processing system
that conTheobeisoug wrigds nap furtceswecludede demmpaicstipn dink supty 8% adFANEERAYol s it s

i nput bstantial Ly, i di at el i ng. L Far I
desi gnat aiiaf® ¢0 RaNBaMTyEr! 98 {881 Hyar Goar SO EONSRnt FakTan “data at

response fetd®s doh fRlQUhy bf s@6PRAnitF38tonedrom &8 aid WDad 2h@GB ABFIGCT/40801/ 48740
m cro-gas chromat ography system designated af 64 can provi g?ﬁ%%}data at a
response 2. faollgetonBRuecesvesicentaginant rlogaalioHFomntensag Yty 1 V¥ncl ude a

communi Cal%'i nlz(g, %;ﬁe@ﬁp 25 chh Tb% aanagtgic\é?l'éctidfg%éntgﬁtﬂaf’ e A@nadiymed data

to col | ect’t can 1 nclude antenna to 5 receive data from any
of sensi ngfatiatisn FBnosentingmnits 18add 20 cagoshather sensifg Gaits (noaslepven) ! | ect or
22 receives contam nant information fro ensin nits .1 n i.a |ines
106. Col |'88Y §¢ B9 rf“lf@“lé‘“ﬁ'é?’hwgglcﬁ@é’f’ir%as &%ﬁf’gggt%éﬁatrcgggﬁesg‘gaq%&cl)é\tt am nant
i nf gpmat i ofef L oMkGEEMSIkddg units 18 and 20 or from other sensing units (not
shown) that rmay be included in conjunction with carbon beds 14 and 16 or
that can be |ocated at 10 other nonitored sites. | I ector 22 %an conpri se
an ant ennGolBter@2r@osoreridatmantewin e reesis drja fram e pensipgunitsol 8 apde

coll ect or %‘%ﬁ?ﬁ%??l %citn%i e \RilfakRe ﬂﬁ? %gﬁgfcjﬁ%@ﬁl fggt-uftﬁ_ltﬁittﬁ%mftrtﬁi@scmat tot i s

data to via comruni cation [1 ne e collector 22 and
control | egonddllenn4 vidopmirsmication dins 108nf Ty calldcomms22 hmd oomtradleb@di eannt |

OO i SR LAy By ¢ ORI 2 Shb Az 5111

15 are contiguous units situated at a single location either in the vicinity of or remote
from the monitored carbon beds 14 and 16. In another embodiment, collector 22 and
controller 24 are removed from one another. In this embodiment, the collector 22 can

be situated in the vicinity of the monitored beds 14 and 16 and the controller 24 can

be remotely located.

20 The collector 22 can include a processor 80 that can analyze signals delivered via
link 108 and that can generate information concerning influent or effluent
characteristics. The data collection center processor 80 can include a “user friendly”
data acquisition software package. The software package can transform information
into easy to read real or virtual formats or into commands to directly control the

25 operation of carbon beds 14 and 16. In one embodiment, the information can be
collected and stored at the data collection center 22 to be accessed by a user or the
information can be transmitted to controller 24 to be accessed by a user or to be
processed to provide automatic control of influent line 102 via transmission line 110
connected to valve 82 or to provide automatic control of effluent line 104 via

30 transmission line 112 connected to valve 84.



fromthe nonitored carbon beds 14 and 16. |In another enbodi nent, collector
22 and controller 24 are renoved fromone another. In this enbodi nent, the
col | ect orwd22m63287 be situated in the vicinity of_ the nonieratobesiso 14 and
16 and the controller 24 can be renotely |ocated. 20 The collector 22 can
i nclude a processor 80 that can anal yze signals delivered via |ink 108 and
that can generate information concerning influent or effluent )

char act er Ts¢ casrollEn@4 dahihcah be etdophokentesy caprooousise enBepeRariptashlide a

" friendly" . d i siti f k h k
can tr anstBETRPHORRGERTIE e hed D) CTsd3Pcarhe sSffol Buheas iR P
i nto commppgietRaidg@ition &abilig), shéttarBa@pequadiiion seftwaer untdédentdd and

16. In one enbodi ment, the information can be collected and stored at the
dat a col | d¢cepronwriser Eptrabpigsesser &ysewrall, systeadevedrcantiel, ands sPARHS on can

be transmtt.ed t ol . e q QA URLL b
pr océssedS CE)]%%Sr otgi Igegpogtn[ gﬁg{)ﬁl%%é%%? ?‘oﬁg‘%?ﬁ (is %? ﬁ]l?éhyn%tﬁpi ﬁg’wt{g@s %Iﬂg. Sther
transm sspedsenendet Qontedruifelat @ttrabproatsser S2tiar. The ponral denta2 oot hec

control of effluent line 104 vi 30 transm ssion line. 112 connected to
val ve 84. mplgpepisd gstigge variety Pg'FFPﬁétf/ ‘i’ég‘;@fﬁf PTG 5P %I”thgra%g, a'ng ch can

be a cont p@lr SEAtGic cF@NsR MBS e APREQAREIAEE haralikd etdcbRicdRgice, for
exanpl e a conputer designated 86. The control center 24 nmay _include data

acqui si t i cincui@piabluldingydiseatehelamentaciscuds qandsprogmmmsdile lagie. daingsr olhecent er

24 n conprise centr.al ,pr.ocessor .for qverall I ol, and
sepjﬁate g%%aé?ff‘g?}% tl%glf)ef]?‘éff?ﬁ VARt adi"f?%?%’ﬁ%”ﬁ%?@?ﬁ c&\é'gér?bic(%g‘ Don
functi onsprpthrRhligE arRy 0686 SRSL)) pieiramaabledbglariayd PLAN aha ltheplilas eBlsor
section. I'I)'he control center 24 can be |inplenmented using a vari et}/ of
separ at e 6ol £ealr 24r e AlRds| @R EHPEYFALERE h duitahin SFOEPREISIoRAETA 1 cui t s

or devi Ceﬁwl&eécﬁneﬁggxi GRY Asmc}n%?m&@ég, rn%@ro%ﬁt%]r?}r@tﬁ%r 1RBkSor GLvic! tS

i ncl udi ng scre enent circults and progranmbl e | c devices. The 10
progr anmabich hegi ccomewl gescdspiog udait a(Gd)goanmadyberobesging deui MPUPLD) |,

programmabl e array .l ogic (PAL), .programmabl e |logic array (PLA) and the
| i kg.S TheCOIEW?ftthleH“e‘%lee‘F e@aﬂt?}aqr%ﬁbaeandrmr@ﬂﬁmcsw&%f% ‘%% suitably
programed general -

The controller 24 can produce hard copies of reports and provide computer readable

electronic output, which can be accessed by a user or control device remote from the
carbon adsorption zone 12 or even remote from control center 24. Control center 24
can be capable of processing information from a variety of adsorption sites or other
20 treatment sites throughout the world. The control center 24 can be located with the
data collection center 22 or can be located a remote long distance removed from the
center 22 depending on the range of a communication link 108. The communication
link 108 can be a phone modem, network connection, radio communication, cellular
communication, satellite communication, web access communication or Internet
25 access communication or combinations thereof. The particular construction of the
communication link 108 depends on communication link types accessible at the data

collection center 22, to the adsorption zone 12 or to the control center 24.

FIGs. 1 and 4 represent embodiments of the method and system of the invention. In
FIG. 1, influent can be directed into either adsorption bed 14 or bed 16 depending on
30 the activation of valve 82 by control center 24. Additionally, the method can be

controlled so that influent is treated only in bed 14 or is treated in both beds 14 and 16
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pur pose conputer such as a m croprocessor, mcrocontrol or other processor
device such as a control processing unit (CPU or m croprocessing unit
(MPU) i n wh2o0enBunction with one or nore peripheral dataramasei/gutad
processi ng devices. The controller 24 can produce hard copies of reports
and provide conputer readable electronic output, which can be accessed by

a user or control device re e fr t he ar bon adsQr pit O . or even
renote f SR H‘rgtttoo‘gfe @EhYaiion .Va&fpg%y C(Q,gtﬁgle?en%ﬂ 2q‘(‘:aﬁl Efed'cgp\g}gﬁqg h(i)t%

processi NGer O kBl AT lNthe siAE heh¥ra®f asad FAGP | eurb&i dddsrmiondicden 4 20
treatnment sites throughout the world. The control center 24 can be | ocated

Wi th t he anddtbere sbinsstedan peehekyith 2ahen @gdrerpion bedid®d I this fPRAIMSAY
di stance .rgnmo fromt : er. i i :

comran cAb Tt Fow At AEmA Ry it RAIRGTIE| PO hrodeds 3R Reption
net vor kK GRRBQQtdcesrdingadi the aotivation adtthen, wayevdlud 80. I timmnenibodimen, theat el 1 i t e
conmmuni cati on, web access comruni cati on .or |nfernet %&Sﬁtgg%z?s connmuni cati on

or conbi rheds iy hWéﬁé@?r?“ﬂ*ffEOﬁ’_é}Pf’ic BagierIgiis t llfc‘l‘l?pé?lp OrLEGANIRI cat i on
link 108 de @gﬂ%ﬁ; gglcéﬁg’étﬂgﬁl?ﬁlc&ttd 2 uldukted ¥P&RsACALESbPbEthAdentdis 18@ha

col | ection e adsorption zone 12 or to the control center
24. FI Gs.201 and 4 represent enbodi nents of the nethod and system of the
invention. In FIG 1, influent can be directed into either adsorption bed

14 or be depgndi. ng ;on,. 30t cii i 0 f 2 Ry 10 center
24. Addit éﬁ%lﬂrggnfﬂegﬂ@dﬁlgﬁgéaonqe%]e %3%@?0& ae\% ls% \rqg%cgll%ﬁ?’l b}%np Ite|Eés}ltt reated
onl yp i N hegenlbnQs cdpabler ratagidtibmaibibdifedtorl dndathereére sBoM® 2O ERABT

PCT/ US01/ 48740 according to the activation of val ug 8‘3?&2?/ con ral center
24. In Fitgthepregise detaily picthe sxamplfs-sFerreample themegod gnd system smbrgisdr al s as
in FIG 1, garhon aqger ptd in GonjAndiohSivill § \GeRIRGkEHchdh Hafed | el with
car bon adggﬁgt il?ocgr%l 1@233%88.63?%65%?2 1%%13%0#[, i nfluent fl%w ng,ﬁ be

al t er nat i valymdiexeadtied inndblyen pessidg tdrge thlwreshelisinthrongh asdesst foa 5 zone

12 according to the activation.of three val ve 9 In this enhodi nent,
t he beds‘;oﬁ%’”ﬂa&% Seft f‘i’r@rq&f‘fr WP ET SH C@fﬁﬁ?‘m%‘?‘l’sﬁr@%‘?‘c fﬂ@f’%ﬁégoogri ate
bed;§or tLabhOGF mbtEreb beﬂgggﬁc cofpehasan{iiRaodalaporas irwhied silawd arsensor 18

or by both sensors 18 and
transported to the surface.

In the vacuum extraction method, extraction wells and injection wells usually
consisting of slotted, plastic pipes are placed in a contaminated soil. The injection
wells force air into the ground to promote horizontal airflow in the direction of the
20 extraction wells. Pumps or blowers reduce gas pressure in the extraction wells to
further induce airflow between injection wells and extraction wells. The airflow
passes through the contaminant source and scavenges contaminants in the form of

VOCs for delivery to the extraction wells. The extraction wells then deliver a vapor

phase contaminant to a treatment facility, such as a carbon bed treatment system.

25 In this embodiment, the method and system exemplified in FIG. 1 or FIG. 2, is a
vapor-phase carbon adsorption method and system. Vapor-phase carbon adsorption is
a remediation technology in which pollutants are removed from air by physical
adsorption onto activated carbon grains. Carbon is "activated" for this purpose by

processing the carbon to create porous particles with a large internal surface area (300

10



Whi |l e preferred enbodi nents of the invention have been described, the
present 10 invention is capable of variation and nodification and

t her ef or ewelonbxtsnot be limted to the precise details ofcrhsoexsampl es.
For exanple, the nmethod and systemenbodied in FIG | or in FIG 4 can be
used in conjunction with a vacuum extracti on system Vacuum extraction

i nvol ves passing |arge volunes of _air throygh or clo cont am nat ed

spill or ‘Q&bﬁqoesﬂ‘l%@lm@eréﬁ)rénzpoé‘i) PEUPY eqEe EP%rrﬁra &ﬁ‘i 8%8%%}&6%% or 15
fractions,qf, @KL Y ﬁlcqaolg&ﬂé’sndscwé} {E%Hgﬁilsn’lé{tgi &id hbBanRmé¥aney ate into the
air and are ransporte he surtace. In the vacuum extraction nethod,
extraction wells and injection wells usually consisting of slotted,

pl astic Cpemermia gmideased alcnwaed:ombamamﬁ\@dalsl@lfbr spRigH1q \dﬁeelct\iapﬂr-pmé?l s force

air intoth rou te rlzotal airflow i h ir of the
20 extr acatppgﬁaq © gf&ﬁ’blgng %’rvg el &athoR 134w ]f)arlps&ssue ﬁ’ afeﬁl beg>s<t raction
vel I's to thfddeh hﬁﬁch ﬂﬁmta@mh&tb@\aﬁrmwammm eciideatatia bSaanslnmamrsaﬁt i on
well's. The alrflow passes through the contam nant source and scavenges

cont ani ndhe ¢fflyent feom dhencarbon \redsexcegds i peapipbleplevple SrpPHETACHNAGRI |s. The
extracti on I t ment

Fac 1ty Sl (GABLSOERL DiftalB, VAR o RRERE AR GRETICh o LEBSATTT e
met hod an@nfesédein exiesrphd/oi @a]ﬂeﬂ opkf@ting uoderlfdtﬁos;ﬂxermsn@atlvapmrpoplltuase car bon
adsor ption met hod and s sten¢1 hase, car bon adsorgtl on is 2

remedi at iR#SHEe hhBF GEPOPrCaRN E’Fl%ﬁcﬂeg crieds 1y PLACE e FRETRUARAGth & PITBe physi cal
adspy pti QRodNatRioRTheINGL Sxddl(s\}%sg@ﬁf Qepéutng pnRRBndrdic Rdatidvatiess. for this

pur pose by~ processing the carbon to create porous particles with a | arge
internal surface area (300 10 WO 02/063287 PCT/ US01/ 48740 to 2,500 square
net ers orCab@ooan be2ped00 agimacton ath plepmgicierung. c&tm)refmn&ﬂ& ?act s

d ad b I d
ﬁgl egulsg; %68[9%? es%%“egﬁégi eg?%?ﬁamgéd\%et%zs car%k)sﬂlcg%éaég\r/@lﬁl tg%?&ﬂ or speC| fic

use in vapol, -gdaskloréprh] GHCRNadsotbel gmandlivted ararbonf byctreacddrdwithr bon i's
typically used in packed beds 5 through which the contami nated air flows
unti| t hSUpEheasd FISHN §HeHn relgrping | H‘a%?%minﬁrci &89 uent from the carbon bed

exceeds an acceptable level. G anul ar-activated
15 The invention includes changes and alterations that fall within the purview of the

following claims.
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carbon (GAG systens typically consist of one or nore vessels filled with
carbon connected in series and/or parallel operating under atnospheric,
negati ve,wor2pexBti ve pressure. The carbon can then be r @GESOEISTW i n

pl ace, regenerated at an off-site 10 regeneration facility, or disposed
of , dependi ng upon econom ¢ consi derations. Carbon can be used in

conj unct i gyt (atasmmemeg.orm ng. Steamreformng is a technol ogy desi gned
to destroy hal ogenated solvents (such as carbon tetrachloride, CC4 and
chl oroform CHCl 3, adsorbed on activated carbon by reaction with

super heat éd st 8anethed ehof BeBsmgidgntaningied JHdeCRB) CHRRISINE . 15 The

i nvention includes changes and alterations that fall within the purview of
the  fol | owi NOsGLALTPchatlciOHOZAORAE brRCENAIIAAE AR JHHATId Sclib@) VED | S
Il . A nethod (10 f treating a contamnated fluid stream conprising:
sensi ng aadsogrtmatzene §liZ)c of a flow of a contam nated fluid streamto a
carbon adsorption zone (12); renotely nonitoring said sensing to determ ne
a treatment for sgi]d 5 contam nated fl uid attrea.rqa tr?atti ng stai d_.

cont ani nat ed f [HACIEt PELHPLRE ob g P 8Es AP ISR POr f ng S BMrHE nétfod ( 10)
of chkai m denteamatedSiuidstidagat i Nng said contamnated fluid streamin said
carbon adsorption zone (12) according to said nonitoring. 3. The nethod
(10) of claiml, additionally conprising nonitoring a treated 10 aqueous
ef fl uent from ¥sattrgspidontgingted i strspRGACqdmg tofaid MANHPANE-addi ti onal | y
conprising adjusting the treating of said contamnated fluid stream
accordi ngst o0 sehd fAmRLd @TdNgr @fairhrE%&Hpﬁs%’ge%&in§fs5ihu@dﬂiami§atga_ hyg,;get hod
(10) of claiml1l, wherein said treating conprises filtering said 15

cont am nastednf insad erbaadsomtian tone @2) wnuiizgie sadlsvetatiggcont ani nants in
said carbon adsorption zone (12).

3. The method (10) of claim 1, additionally comprising monitoring a treated
10 aqueous effluent from said treating.
4. The method (10) of claim 3, additionally comprising adjusting the treating of

said contaminated fluid stream according to said monitoring of treated aqueous

effluent.

5. The method (10) of claim 1, wherein said treating comprises filtering said
15 contaminated fluid stream in a filter zone and adsorbing contaminants in said carbon

adsorption zone (12).

6. The method (10) of claim 1, wherein said treating comprises stripping volatile
contaminants from said contaminated fluid stream in a stripping zone and adsorbing

contaminants in said carbon adsorption zone (12).

20 7. The method (10) of claim 6, wherein said treating comprises filtering said
contaminated fluid stream in a filter zone and adsorbing contaminants from filtered

volatile contaminants in said carbon adsorption zone (12).

8. The method (10) of claim 1, further comprising:

12



6. The nmethod (10) of claim1l, wherein said treating conprises stripping
volatile contamnants fromsaid contam nated fluid streamin a stripping
zone and woOlemki2ey contam nants in said carbon adsorpti omczarsel/fsr2) . 20 7.
The nethod (10) of claim®6, wherein said treating conprises filtering said
contamnated fluid streamin a filter zone and adsorbing contam nants from

filtered vol a‘éﬂ)z{rgi_n%%nﬁ(ﬂm&&mesgais Mndda EHDRMaRESRIEP S M %@E@afa’&@)ﬂ- 8. The
met hod (10) of claim1, further conprising: 12 WO 02/063287 PCT/ US01/ 48740

spar gi ng aokol-qostatinag; agas i nto said contaminated fluid streamto separate
a volatile contam nant; and nonitoring said volatile contam nant from said

fluid stream 9. .The nethod..(10). of claiml. It conprising: 5

di ffusi ng sai d SHPLRS K %ég’laﬁ‘l(ﬁuﬁoétas ”r]aenéﬁﬁo%sra?)dugﬁ]dasnrgrge%r ane to separate
said contam nant from said conposition; and nonitoring said separated

cont am nant . 1@he hivehouat bpel | difh) 1, dhrtledrabmpdisingherein said fluid stream
conpri ses groundwater and said nethod (10) further conprises; 10

intercepting said groundwater. at .under ground capture zone unpi.ng the
gr oundwat er,frglf?"(sﬁgﬁ? fwaén‘i‘ﬁﬁgqﬂ]béj @V‘%’Uﬂﬁ"‘% %@S@Fﬁi‘ett?é%qairﬁ&gg id
groundvat bnth¥inahEfFEN A0 GRIPoRitbRadHgS I n said carbon adsorption zone (12).
11. The nmethod (10) of claim 10, further conprising recharging said treated

groundwat er back into the underground, discharging said treated groundwater
to a 15 surfaceonjiariag shésgpamtedisontaningitng sai d treated groundwater to a
muni ci pal sewage plant collector. 12. The nmethod (10) of claim11, wherein

said moni tgri n@rhg%mﬂ&é@g) &aém{,ﬁ DOy RALA safd #iid sHELRRBMpliske mﬁ]d%&{?od (10)
of claim 12, wherein sald sanpling conprises sparging R50 Vol ati 1 e
or gani ¢ cangeaid thethoainl 8 pfuckhér aajnq)r_’fsw,eam and sensing said volatile organic

10 intercepting said groundwater at an underground capture zone, pumping the
groundwater from the capture zone to ground surface and treating said groundwater by

removing contaminants in said carbon adsorption zone (12).

11. The method (10) of claim 10, further comprising recharging said treated
groundwater back into the underground, discharging said treated groundwater to a
15 surface water body or discharging said treated groundwater to a municipal séwage

plant collector.

12. The method (10) of claim 1, wherein said monitoring comprises sampling said

fluid stream.

13. The method (10) of claim 12, wherein said sampling comprises sparging a
20 volatile organic compound from said fluid stream and sensing said volatile organic

compound.
14. The method (10) of claim 12, wherein said sampling comprises

providing a network of tubular members that are interconnected to each other

to define a fluid passage and a sparger (74) disposed within said passage;

25 flowing fluid stream within the vicinity of said sparger (74);

13



conpound. 14. The nmethod (10) of claim 12, wherein said sanpling conprises
provi ding a network of tubular nenbers that are interconnected to each

ot her towoebioee28n flui d passage and a sparger (74) dispo®ed/usnt/m7m sai d
passage; 25 flowing fluid streamw thin the vicinity of said sparger (74);
13 WD 02/ 063287 PCT/ US01/ 48740 causing a gas fromsaid sparger (74) to
flow through sghdidg &igds Stdneamdt §asRaAr@e) & VehathrbhoshdFived ¢eeReusd and to
convey said volatile organic conpound to a formi nlg headspace; sensing said
vol ati | e epajgnt eolebleoganic simpriund2ad & erey frad solabledugaiqeqrepaundso gol at il e
organic c Q tent of said contam nated fluid stream 15. The net hod
(10) of c?%%gﬁeamrcgi n said nonitoring conprises nonitoring wth a probe
and a sensor (36). 16. The nethod (10) of claim 1, wherein said nonitoring
conpri ses senskéging sagbwndlatifie ragini@oem poadswitliihisaig leadipgoato doaeencniang sai d
contam nant to a data col |l ector 0 (22). l?.BérHe. met hod (10) of claim 16,
wher @i n s 3PAUEAGANGFIRRAUA cppisH! Fspideopaningted dGHE Mand transmits

i nformation concerning said contam nant derived fromsaid signal. 18. The
met hod (1Q¥, of Tat &hdthdd’ (10METRIiM BaNEer6ial JaRE hRhitdrde) cdhpieditidhi®ang 15
information to a renote nonitor. 19. The nethod (10) of claim 18, wherein
sai d i nf omnthta mabg and g seneeti(B6ed over a web connection, phone nodem
connection, radi o connection, network connection, wreless connection,

cel lul ar nneet | ] n i ron . c AN

combi nat i ods ¢ ALk anyh OBl A GaP ISR rl ek CORFRE Rl o

conpri Si ngomtaihiaht ambtransaitihg @i siyatat corfeeming safid omtsaindnt teradata oalivctoor . 21.

The 1raet h0((122()10) of claim1, conprising formng said contam nated fluid
17. The method (10) of claim 16, wherein said data collector (22) collects said

signal and transmits information concerning said contaminant derived from said

signal.

18. The method (10) of claim 17, wherein said collector (22) transmits said
15 information to a remote monitor.

19. The method (10) of claim 18, wherein said information is transmitted over a

web connection, phone modem connection, radio connection, network connection,
wireless connection, cellular connection, satellite connection, Internet connection or

combinations thereof.

20 20. The method (10) of claim 18, further comprising outputting a contaminant

report from said remote monitor.

21. The method (10) of claim 1, comprising forming said contaminated fluid

stream by vacuum extraction from a contaminated ground source.

22. The method (10) of claim 1, comprising treating said contaminated fluid

25 stream by a vapor-phase carbon adsorption method.

14



stream by vacuum extraction froma contam nated ground source. 22. The

met hod (10) of claiml, conprising treating said contamnated fluid 25

st r eam bywa ovagmsr phase carbon adsorption nmet hod. 14 WO 0BPCOASAB#A740

PCT/ USO01/ 48740 23. The nmethod (10) of claim 1, conprising treating said
contam nated fluid stream by a vapor-phase carbon adsorption nmethod in
conbi nati 68 W . Sh&AG @f 8f maﬁﬂ 1 28omptistyS tRMikel Qid CHBhingleBYIuia 2
carbon adsorption zone treat a contam nated fluid stream a sensor
(18) that ssemsdy a vz’rp@r-abaser ca;bcprc adforptiént onetbdd dmi ebndomatomi wathestedrhui d
stream priéj.r to treatnent; a nonitor to receive information concerning said
char act er fSP"¥"rom said sensor (36) and to consequently control said
carbon adsorption zone (12) to treat said 10 contam nated fluid stream
wherei n sagd nmng @fnq'm),s;bmﬁagieg; at a location renpote from said carbon
adsorption zone (12). 25. T e system (10) of claim 24, additionally

corrprl si ng anot her sensor nonitor a trea (i d. aqueous effluent from
sai d Scar bon adéé?@f’l‘éﬁsoiﬁﬁel M?flz)igtrg?ita"?ﬁéa“s‘%t? ﬁ]" [G1Fa® cl ai m 25,
wherein said nonitor receives information from said another sensor (20) to
consequently cQntiQk (58 HaCRAARN ARABRIR:HOBT Zqy bl did k@ntamle@éd Hatd

cont am nat ed aqueous corrp05|t| on. 27. The system (10) of claim 24, wherein
sai d car betcamipoengpiteatmentie (12) further conprises a filter zone to filter
said contam nated fluid stream 20 28. The system (10) of claim 24, wherei n
sai d carbon adso n, z 1. -1.Opi e

strip volatil e%con]%“tor i Pﬁ%glf\/%oﬁ}os{a’ﬁ% E”lgon Cé}mqg c?f?? P%iagt%éstgf E‘gﬁ% %%8 The
syst em ( 169nsef (36) ahdnéonséqiehitg cormanpaidsiartgnads@atige rofe/dR) tootrajpasige a non-
reacltol ve gas into said contam nated fluid stream

contaminated fluid stream;
wherein said monitor is situated at a location remote from said carbon

adsorption zone (12).

25. The system (10) of claim 24, additionally comprising another sensor (20) to

monitor a treated aqueous effluent from said carbon adsorption zone (12).

15 26. The system (10) of claim 25, wherein said monitor receives information from
said another sensor (20) to consequently control said carbon adsorption zone (12) to

treat said contaminated aqueous composition.

27. The system (10) of claim 24, wherein said carbon adsorption zone (12) further

comprises a filter zone to filter said contaminated fluid stream.

20 28. The system (10) of claim 24, wherein said carbon adsorption zone (12) further
comprises a stripping zone to strip volatile contaminant from said contaminated fluid

stream.

29. The system (10) of claim 24, further comprising a sparger (74) to sparge a non-

reactive gas into said contaminated fluid stream.

15



15 WO 02/ 063287 PCT/ US01/ 48740 30. The system (10) of claim 29, further
conprising diffuser to diffuse said contam nated fluid streamthrough a
menbr ane wo eep@Bate a vol atil e contam nant wherei n sai dPcalabi/ksg40
contam nant is sensed by said sensor (60). 31. The system (10) of claim 24,
further conprising a transmtter associated with 5 said sensor (36) to

transmit 3osi gma¢ GABGE(ID) NG Sidingl BONARMSShpriside diffigep XS tdMudel Qidof claim
31, further conprisSing a collector (22) to receive said signal fromsaid
transmi t t epntargPatefhBuigysiream hi@ighot manlirane3to sepaeatejanvalatilg costangeandr (22)

moni tor. T00sip SRR b Rt Aoy ARIRa YRR PR O Rg a0 5

comuni cation link (108) that interconnects the data collector (22) and
t he nonitat., t fee ewstamiil @adficbaiml 24)Kurtlfet @8npeiaipglal teansmittar answidtdd wghsai d
signal to enable ééuser at .the nitor to obtain .information concerning

the cont af'f&FISOr @8) tornsaita eyl senceptingsad REMAMINGRler ei n t he conmuni cati on
link (108) conprises 15 a web connection. 36. The system (10) of claim 34,

wherein the CONRMBsER (W) of tRkm G1OBHhEHRPrEaR a @IREHLVWEN 1o Réeivd BAdSYSt em

(10) of claim 34, wherein the communication |link (108) conprises a phone
modem conpigaalifenm saidéraasneigeiruni cat i on connection, network 20 conmuni cation
connection, wreless conmunication system connection, cellular

conmuni cakk on I 0 S L j.te)C i i I:

connect i 0?1?' I nﬁgﬁggt%}ncg}nor%e@% ?ioalhlho?’cgﬁ%ﬁagﬁgn@%‘eg@?g?}. lgg?p%‘g Osfyst em
(10) of clransmiBhg o wgriahesnceorifg sasd oghtaninant-taayidooeniwni cati on bet ween sai d
collector (22) and said sensor (36) to permt selection, activation, de- 25

act YRt 00 o L Cot L Oy 41 A8 40! e TN UL Q0SSR R R ST
that interconnects the data collector (22) and the monitor, the communication link
(108) capable of transmitting said signal to enable a user at the monitor to obtain

information concerning the contaminant.

35. The system (10) of claim 34, wherein the communication link (108) comprises

15 a web connection.

36. The system (10) of claim 34, wherein the communication link (108) comprises

a network.

37. The system (10) of claim 34, wherein the communication link (108) comprises
a phone modem connection, radio communication connection, network
20 communication connection, wireless communication system connection, cellular
communication connection, satellite communication connection, web connection,

Internet connection or combinations thereof.

38. The system (10) of claim 34, further comprising a two-way communication
between said collector (22) and said sensor (36) to permit selection, activation, de-

25 activation, modification, fine-tuning, manipulation or resetting of said probe.
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39. The system (10) of claim 34, further conprising a comunicator between
said nonitor and said carbon adsorption zone (12) to control said zone
accor di ngwoa2ae32signal fromsaid nonitor. 40. The system @PL@jusoi/4szh@i m 32,
wherein the collector (22) conprises a controller 5 (24). 41. The system
(10) of claim40, wherein the controller (24) conprises a conputer. 42.
The syst e ( 10%@&&3&9@5 37 clahl @aefu&h&h&nml slnf'ngI BmibdRikaoP BRIESE Said
transceiver (26). 10 43. The system (10) of claim42, wherein the
transcei vellon(t%andcmwiaé@s adsorptint egnat(éd) wntenig se@zaormracaordematoaa e

ant enna (32%161 f44 TE stem (10) of claim?24, wherein the sensor (36)
conpri ses N mog 'sor, vapor sensor, chemical sensor, fiber optics
sensor, acoustic wave sensor solid- state sensor, netal oxi de sensor, an
el ect r ochgi calhé &R&H (10 of onith 3af waasirt the celdctork 22 pémmpktres sysitedie 10) of
cl ai r5n 24,(2%)rrpri sing a plurality of sensors (36) to sense a contam nant.
17 -

41. The system (10) of claim 40, wherein the controller (24) comprises a
computer.
42. The system (10) of claim 32, wherein the collector (22) comprises a

transceiver (26).

10 43. The system (10) of claim 42, wherein the transceiver (26) comprises an

integrated antenna (32) or a separate antenna (32).

44. The system (10) of claim 24, wherein the sensor (36) comprises an in-situ
sensor, vapor sensor, chemical sensor, fiber optics sensor, acoustic wave sensor solid-

state sensor, metal oxide sensor, an electrochemical sensor or combinations thereof.

15 45. The system (10) of claim 24, comprising a plurality of sensors (36) to sense a

contaminant.
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