WD 2008/ 017149 PCT/ CA2007/ 001375 APPARATUS FOR
WeERIFGT o ON OF ORGANI C POLLUTANTS FIELD OF T
I NVBE—NTI OJ% The present invention concerns appaFg?/l%é%mmm”S
for destructions of pollutants, nore particularly to
an apparatus for destructions of persistent organic
pol lutants (POPs) such as PCB contam nated oil and
the |ike. BACKGROUND OF THE | NVENTI ON Di sposal of
persi stent organic pollutants (POPs) such as
pol ychl ori nated bi phenyls (PCB) contam nated nmateri al

IS anAPPAOL I [
Lgenc, ST ARATOSOR BESTRUCTION CRTORGAREE R ITANTS
in landfill or destructed. Destructin POP materials

SUgtiER® BFBAHESN [fptic in that toxic side

products, nanely furan and dioxin are produced,
I ar_l%el y because of inconplete conbustion of the PCBs.
Bot hediresns aivepicooess@ss appaeiiess foRidestruglivnd bfolGhRsYmore

be I arnful . breakdgwn products jnto
naerRihf Y &8 BRI A Bl drniBES (ol baiapent bine. polutants
Cl ¢BRPapsush aREECE ooritaminagiiat «edithe lilend wat er suppl i es

is therefore of high inportance. One particularly

i nportant di sposal problemconcerns oil that is
coAGKGRQUNE OF HIBINVEBHIONNt ami nat ed oi | has

hi storically been incinerated, but oftentines the

I NGY; ti Qcess is.inc |l ete and results in only

pat TPt RerRRT e 216ABlin POBRAT He(HEEE)] A @Repolychiorinated

Sgbipéoswmf(ﬁﬂﬁakwmtédU?hﬁeriab}’sd%?ﬁtohwﬂgjpgrd%@gi’ for many
e_cont gni nant s ate no safe an

ot PIho @) BGREae i eRl, PR et was fiapeadsf In fedii

avai HedituetedUDRat el POP natcddl 4R% ad PEYRIS tpfb(?rén%tk%n that

on I 5, 1995 for, "Method and Apparat us
Reb"é‘ﬁe%‘% PW&“S&sI’%‘E%\*MM@”cﬁng&l'%&@eapmva%d,rIﬂjger because of

peintompletdcatnibustioh RAthe PUBRI NSotANiSHIRBNbrobssds. however. are
The drumrotates wth t%e '

co m.nat ed desi ccant.

coﬁ'ﬁsgaﬁ?gﬁ}gtf’@/d b88%‘IS€c§W tElfASe | MRy M We besiakdemal Areducts into the

sustirespleste] the coiTbristd 108 wakd . Bl ' -
t hus bLll.I‘ ni, n?’ﬁtf"ge gviral ,rgﬁét hé@ld]eil?%%% E%E%ﬂg{ed soil

ST PREL BT i retel e hidhunporpace e Srenmmicilasl tnportant

catispaznl foosbléhe coRttr@M diatat ANGoMRinhihtel Niin SEEBLE  pep

opgrati.on ﬁpp(?aLs to work well for this specific

apcﬁnl aggp?s ol %ypaatoyggaqyngﬁgp opiingratetior bujs eftevitintes  the

oi ihcie@ati@npraaéRds MdompRBsand results in only partial thermal breakdown
of the PCB into the aforesaid breakdown products, by destructing only 99.99%

of the contaminants. To date no safe and effective disposal method for PCB-
contaminated oil is available.

US Patent No. 5,435,258, issued to Piette on July 25, 1985 for “Method and
Apparatus for Regenerating Desiccants” discloses a rotating perforated drum
that contains an amount of a contaminated desiccant. The drum rotates with
the contaminated desiccant tumbling therein and is subjected to combustion
flames playing on its under side, thus burning the oil off the desiccant as the
drum rotates. In this instance, the desiccant is the carrier for the contaminant
and whilst this simple operation appears to work well for this specific

application, it would be inappropriate for use with oil contaminated with PCBs,
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advantageously provides a three-stage process in which the PCB contaminated
oil is first burnt within a burner to vaporize the PCB, which then passes through
a second stage wherein the PCB vapor is dried along a drying path defined
within a rotating perforate drying drum containing a desiccant. Advantageously,

25 the PCB vapor as it travels along an elongate path of travel is heated to cause
substantial thermal breakdown such that the PCB content of the exhaust gases
is substantially reduced or essentially eliminated. The third stage involves the
use of a conventional burner for generating heat to destroy toxic gases emitted
during the combustion and heating process steps.
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Conveniently the first burner is dual fired in the sense that initialty upon start-up
or at any appropriate time, the fuel feed is a start fuel such as propane the
combustion of which elevates the temperature of the first chamber to a
predetermined level at which the contaminated oil can be consumed. The
contaminated oil itself is fed to the burner once the predetermined temperature

level is attained.

The hollow perforate transition cylinder contains an absorbent and/or adsorbent
material for filtering out gaseous and particulate products, namely smoke,
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burner that may preferably be a gas burner, for example a propane gas burner,
25  Other types of fuel may be employed, e.g. natural gas burner or oil. The rate of

combustion is selected to ensure that the temperature leve! is sufficient to

achieve the destruction of toxic gases, for example furan and dioxins, arising

from the combustion of the PCB contaminated oil. Moreover, the size of the

second heating chamber is sufficient to secure that the residence time is also
30 long enough for the destruction of the toxic gases as aforesaid.

The arrangement of the first and second heating chambers and the hollow
perforate transition cylinder is such that the path of gases therethrough is
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destructing oil contammated wrth at least one organic pollutant, said method

comprising the steps of;

- maintaining a first heating chamber at a temperature level sufficient to
combust the oil, introducing the contaminated oil into said first heating
chamber to burn the oil and to vaporize the organic pollutant;

25 - passing the products of combustion and the vaporized organic pollutant
into and along a path defined within a rotating perforate hollow transition
cylinder containing an absorbent and/or adsorbent particulate material
whereby products of combustion are absorbed and the organic pollutant
is dried;



20 destructing oil contamnated with at | east one

w@rﬁéﬁdﬁu@o' lutant, said nethod conprising thg(:'lc‘}c%%’?07/{3{)1375

- maintaining a first heating chanber at
tenperature | evel sufficient to conbust the oil,
i ntroducing the contam nated oil into said first
heating chanber to burn the & | and to vaporize the
organic pollutant; 25 - passing the products of
conbustion and t he vapori zed organic pollutant into
and al orfyestingath raesliank aasastiniors seoobe Aedting genfher atantained
hol | ow tdtaé]ftérﬁb&ﬁturéyé\}en%ﬁss%ﬂtt @!tl‘i"tﬁ]@ t%m%P%PJaH&S\Ln of the

and/ or adsorbent particul ate nat

pr oduct sr@¥nie BT a6 the @esébgmﬂbﬁdomemhetwmegawntmn and
pol lutant is dried; WO 2008/ 017149 PCT/ CA2007/ 001375

6 - di rehrugingtiee vasyliant anart flyicsfeem ithet spcand beading chamber.

heati ng chanber maintained at a tenperature |evel

5COMNEbRFAN a\’\ﬁrtyhsérUSbérh%rG@Jne&%@m‘éﬂe% dfe &rcgﬁ@ih%ating

pol | utant’ and 't he destruction of toxic el enen

t héhafiPEhioncleaihthe resuliaat inertftyid fveherats upmare ahhamammg toxic

f I Widndritomat Ry SRe? theakibides Y, @

dry scrubber |g connect ed ’dom%s{g?‘ggﬁwé%'}té ﬁ{oqéglﬂm&é{
chanber to clean the resultant inert fluid

%Ithﬁe ChRPTRRFDVE ATt Rl Hishghaabing cchasmkarelt snaintained is

mi)éd%f\t ddusk df [
e O a1 Pva L Y REA abour

10ch&RBdr- ke H’éi"m‘ﬁﬁ‘ RaRRity fordae Hist Bigeeus Itypistly t2l’ﬁeMBiblé\'r for a

of r@@ﬁd&%ﬁ%n@@oﬁ%obﬂe %%tu@r]gsttttﬁh&aéﬂ E%Het tra%ltgr for easy

850C. The maxi mum capacity for

t yisekcpipent f@emfuﬂww&w @err@qtartedmr@erma¢ltyrﬂﬂmeh@s on the

aPRAIATUT chiBhiddidd b|F§nd3ﬁere§1rLﬁlﬂlloﬁr$t5a' ler for easy

dlsplacenent t hereof. Cbviously, the required burner
3%0It depends on the volunme of contam nated oi

§ ReMBERHINRAPREHY Pl oilFerd toolh gt ineatingaghesittey nasdy be of

15t heheOlotdeh egds Qg/hheaﬁdrbﬁﬁwaﬁ:%ﬁt‘l' ﬂﬂm@{’;?{%’ziy Ny abgm%l mobile

20

25

15 the order of kg/ hr, approxi ma tonne
da?pp?’frﬁwsa smal | m)bl | e appar at us. Convenl ently the
device is nountable upon a | owloader with a traction

un Cbnve?ﬁérﬂ? had| R vicBes 6hBunthhé 2pb 8 MHRKW-BIadNGideVvirS&ion unit

attac%able thereto, thus rendering the device mobile.

BRIEF DESCRIPTION OF THE DRAWINGS

Further aspects and advantages of the present invention will become better
understood with reference to the description in association with the following

figures, wherein;

Figure 1 is an external view of a destruction apparatus for contaminated oil in
accordance with an embodiment of the present invention shown mounted on a

transport unit;
Figure 2 is a longitudinal cross section view of the destruction apparatus; and

Figure 3 is a fragmentary end view of a detail of the destruction apparatus.
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A rotatable perforate transition cylinder 14 is suitably mounted on an axle 28 to
the sidewalls 24 and is rotatable by a motor (not shown). The cylinder 14 is
typically mounted at an upper part of the combustion chamber 18 towards its
end remote from the burner 26 and rotates in a sealing engagement with the
25  sidewalls 24, an end wall 21 and depending baffle wall 21'. The sealing
engagement forces the PCB vapor into a drying chamber 30 defined with the
cylinder 14 and into substantial contact with an amount of desiccating material
32 that is contained in the drying chamber 30. The cylinder 14 has a
longitudinal axis 34, which is generally paralle! to the ground and laterally of the
30 combustion chamber 18. The desiccating material 32 is preferably of an
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rotatable by a notor (not shown). The cylinder 14 is
typically nounted at an upper part of the conbustion
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20 CoRRisBl PSR adlrtoens i dP Motk ehessiey g combuston
chelraverer | 18 and e desttuctiat ichambdas®erthe apparatus 10 is typically
constructed from materials that are sufficiently lightweight to enable the

apparatus 10 to be portable.

A second burner 49 is provided in the end wall 41 of the destruction chamber 36

25  adjacent the hole 44 near the toxic fluid inlet 46 and directs heat into the
destruction chamber 36 to heat it to the second temperature. Preferabiy, the
second temperature is about 1200°C. The burner is preferably a gas burner for
burning for example propane supplied in pressurized cylinder or container 19
via feed lines 19a and 19b.

30  lLocated away from the toxic fluid inlet opening 46 is an inert fluid outlet opening
48, which is typically a duct 50’ that is connected through an end wail 41 to the



36. The walls of both the combustion chanber 18 and
wigmogestjoucti on chanber 36 are typically md%ﬁfﬁ%a&mems
heat resistant material, such as refractory. The

housing 12 typically includes a shell 47, which _
encases the conmbustion chanber 18 and the destruction
chanber 36. The apparatus 10 i% typi cally constructed
frommaterials that are sufficiently |ightweight to

enab he apparatus 10 to be portable. A second
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appafeadief prepanelis discontibeediescri bed. For start-up of
the apparatus, an operator ignites the burner 26

20 WK ntort (P\'ois s'hcmlr'{)i i@lac?ibgt% éostga?qhélm c?iﬂwder 14 rotates and the
second burner 49 is turned on with a temperature target in the region of 1200°C.
When the oil is destructed, the PCR vaporizes and travels upwards into the
rotating drum 14 through the perforations therein. The desiccant material 32
absorbs water vapor from the PCB vapor; the dried PCB vapor thereafter

25  moving further upwardly though the toxic fluid inlet opening 46 into the
destruction chamber 36. The desiccant material is in discrete particulate form
and during the rotary motion of the cylinder tumbles or cascades and thus
affords intimate contact with the smoke, i e. gases and particulates arising from
the combustion of the oil. The desiccant material also filters the smoke whilst

30  also drying the PCBs. The speed of rotation of the cylinder assists in the control
of smoke throughput and accordingly the faster the speed the greater the flow
rate of smoke. When the cyiinder ceases to rotate the desiccant particles serve
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f to the conbustion chanber 18. The burner
Wgo%pﬁﬁﬂ%@ to function on propane gas until th&CT/CA2007/001375
operating tenperature of the conbustion chanber is
reached, for exanple 850C, at which point the feed of
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feed of propane is discontinued. 20 The notor (not

shown) is activated so that the cylinder 14 rotates
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pr%( 1;%/ aggion In accordance with a preset protacol. In like manner, the start-
up procedure outlined supra also follows a protocol to ensure that appropriate

and predetermined parametric conditions are fulfilled.

Control panels 120, 122, and 124 for the process generally, and the burners are
shown diagrammatically in Figure 2.

25  Although the present invention has been described with a certain degree of
particularity, it is to be understood that the disclosure has been made by way of
example only and that the present invention is not limited to the features of the
embodiments described and illustrated herein, but includes all variations and

modifications within the scope and spirit of the invention as hereinafter claimed.



statutory regul ati ons concerning toxic em ssions and

“‘Hm%é)/ .,?gg to secure efficient operation. In
particu t enperature sensors and anal yti calf CHfGaY/001375

are strateglcally pl aced within the crucial operation
regions of the apparatus and nonitoring equipnent is
provided to display and record performnce val ues. 15
For exanple sensors for CO COR and OZ are sited as
required at various |ocations to record relevant
concentrations and val ues are displayed as aforesaid.
Control of the apparatus is effected by conputer
programm ng and naturally @saey ei nbefore indicated
safety criteria are in-built to secure that when any

potentlally dangerous circunstances arise the
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i nvention as hereinafter clalne
PORR2CORMOOLEB5 sald cylndenB4) ﬂaelng\lrdﬂiscﬁ corahivditation with said
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eati ng chanber top wall
(20), a first heating chanber bottomwall (22), and
two first heating chanber sidewalls (24) and two end
wal I's (21), said apparatus (10) further conprisi ng a

segond ﬂ%aﬁbﬁwatﬁgal%egc&%mg kit WAl LS heating

fluid to
20 chamber (36) has a toxic fluid inlet opening (46) and an inert fluid outlet opening

(48), said toxic fluid inlet opening (46) being in fluid communication with a first
drying chamber (30) to receive said toxic fluid therefrom, said inert fluid outlet
opening (48) being spaced apart from said inlet opening (46) to define a fluid
pathway, said fluid pathway being of sufficient length so that said second

25  heating chamber (36) heats said toxic fluid for sufficient time to substantially
convert it into the inert fluid, which inert fluid exiting through said inert fluid outlet
opening (48).



10 destroy toxic elenments therein, a hollow perforate

Wﬁ@*ﬁ]‘@n cylinder (14) nounted for rotation between

sal i'r'st heating chamber (18) and sai d secoRHT/CA2007/001375
heati ng chanber (36), said cylinder (14) being in

fluid communication with said first heating chanber

(18) to receive said toxic flted therefrom said

cylinder (14) containing an anount of a discrete
particul at e absorbent and/or adsorbent 15 materia

(3%, a Becapmirdius () acd@Yingno Uremsewpadirh@atirdiBurner (26) is
ChQﬂB?ﬁeg36) heating the toxic fluid to substantially
convert 1t into an inert fluid, which inert fluid
exiting fromthe second heating chanber (36). 2. The
apparatus (10) according to Claim1l1 wherein the second
heating 20 chanber (36) has a toxic fluid inlet
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Scordris editricstonaindierdalfi rst  dryi ng chanber (30) to

receive said toxic fluid therefrom said inert fluid

outl et opening (48) being spaced apart fromsaid

inlet opening (46) to define a fluid pathway, said
fluid pathway being of sufficient Iength so that said
sedond Jherarmarates ¢Hardveord(@6le Brahs whédint O maflisli @2) is
for.suificient time to substantially convert it into
the 1nert fluid, which inert fluid exiting through

said inert fluid outlet opening (48). WO 2008/017149
PCT/ CA2007/ 001375 12 3. The apparatus (10) accordi ng

to daim1l1l wherein the first burner (26) is dual

figed. ' 0. Cl ai
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15

20

mat & isah thesforming dispreter sheses( 10) according to Caim 3
wherein the material (32) is zeolite. 10 6. The
apparatus (10) according to Caim1l wherein the
absorbent material (32) is in the formof discrete
spheres. 7. The apparatus (10) according to Caiml

whér ei nThahappassios hedtacrerdingi talClait3Rvhbidirf thiidbksrbkfematerial
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8. The apparatus (10) according to Claim 1 wherein the speed of rotation of
the transition cylinder (14) is variable.

9. The apparatus (10) according to Claim 8 wherein the speed of rotation of
the transition cylinder (14) is approximately between 1 and 30 rpm.

10. The apparatus (10) according to Claim 9 wherein the speed of rotation of
the transition cylinder (14) is approximately 15 rpm.



8. The apparatus (10) according to Claim1l wherein the

wePRss @i otation of the transition cylinder (14) is )
vari a%llqeﬁt.9 9. The apparatus (10) according to 5(:55 71001375

wherein the speed of rotation of 20 the transition
cylinder (14) is approximately between 1 and 30 rpm

10. The apparatus (10) accordiig to Caim9 wherein

the speed of rotation of the transition cylinder (14)

is approximately 15 rpm WO 2008/ 017149 PCT/ CA200 7/0
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th ];Fnrbg} 1% ating chanber (18). 5 12. The apparatus
(13)h o{' i'ng to Cdaim1l1 wherein the second burner

(49) is a gas burner. 13. The apparatus (10)

Saccording to Caim21 wherein the second heating 10
chanber (36) supernmounts the first heating chanber

(18),. 14. T tus 0 cording to Claim?2

an?ei nﬁhﬁeﬁﬁa%ﬁ%ﬁﬂﬁm éd'l?%) lainy &’&F%?&“e"r‘?? SERC bydemer (49)
f| i @gambeneopeni ng (46) thereto. 15 15, The apparatus
(10) according to Cdaim1l wherein the first heating
chanber (18), the transition cylinder (14) and the
second heating chanber (36) provide a serpentine path
in use for gases to follow 16. The apparatus (10)

acddr di e tapp@ratism D) woesreiing toh€laim anBhdrbianhe WekHiSte heating

20 i Sl d. with i i 4) of tati
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17. A method of destructing oil contam nated with at

| east one organic pollutant, said nethod conprising
the steps of : WD 2008/ 017149 PCT/ CA2007/ 001375 14

mai it ai %@gp rgfuﬁi%gg?%r:d@ﬁttg habey wﬂelrg?n Bt s&ond burner (49)

tenperature’l eve
is adjacent the toxic fluid inlet opening (46) thereto.

1% 15 The apparatus (10} according to Claim 1 wherein the first heating
chamber (18), the transition cylinder (14) and the second heating chamber (36)
provide a serpentine path in use for gases to follow.

18. The apparatus (10) according to Claim 1 wherein the transition cylinder
20 (14) is disposed with its axis (34) of rotation transverse to the first and second
chambers (18,36).

17. A method of destructing oil contaminated with at least one organic
pollutant, said method comprising the steps of:
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products of conbustion and the vaporized organic
pollutant 5 into and along a path defined within a
rotating perforate hollow trangition cylinder (14)
contai ning an absorbent and/or adsorbent particulate
material (32) whereby products of conmbustion are

absor bedmamtkiting a fostgratity SRirhttrand) dt & 1E8hb&Rtura level sufficient

di cting th ul tant gases into a_second heating
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19. A rré%‘ éaia@@mwyt Broeves rmf cpmivetion are hbsorbed and the
t enper atdigani@podrg s 4. first heating chamber (18)
|snprra| nt a?neldb%lurl ng use is of the order of 850C 20.

A net hodiimetsy dhdGedhall @aﬁbé—ﬁnt‘&hﬁr%égnﬁ hﬁeathﬁgpa{a?ﬁﬁérr (36)
at which the second heatl ng chanb
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of the organic pollutant and the destruction of toxic elements therewithin;
and

- exhausting the resultant inert fluid from the second heating
chamber (36).

15

18, A method according to Ciaim 17 wherein a dry scrubber (102) is
connected downstream of the second heating chamber (36) to clean the
resultant inert fluid.

20 19, A method according to Claim 17 wherein the temperature at which the
first heating chamber (18) is maintained during use is of the order of 850°C.

20. A method according to Claim 17 wherein the temperature at which the
second heating chamber (36) is maintained is of the order of 1200°C.



