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(57) Abstract: Described herein are processes and materials for dechlorination of liquid and gas streams. In at least one embodiment,
a process comprises a contacting a plastics pyrolysis stream with an alumina adsorbent, the alumina adsorbent comprising precipitated

et 100 < & G
— A
— o0 T “'=~ Ll
— T P
= P ,n,%...........f*.e‘ﬁw-,,“w»ww.ww**’*“”"*-w
— :ﬁ "}'B f‘ »»»»»»» XA iy, 5 b.“"
— I E ,
— o e vea
= S o
= ©
& 50 3 ».,* e
I 3
— = 40
— I
— e v
= = 10 e Sample
e 20 ~ & = Guard A {AlOx)
op]
< 10 odeee Guard B {(MBMO}
o
e o
@ 200 228 240 260 picit] a0 326 344
]
Q Temperature, °C FIGURE 1
-+
o
(]
(o\|

[Continued on next page]



WO 2024/206832 A3 | [0} 0000000 000 0 0

DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT,
LU, LV, MC, ME, MK, MT, NL, NO, PL, PT, RO, RS, SE,
SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ, GW, KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))

(88) Date of publication of the international search report:
02 January 2025 (02.01.2025)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/US 24/22245

AL

IPC

CLASSIFICATION OF sSUBJECT MATTER
- INV. B01J 20/08, BO1J 20/02, BO1J 23/755 (2024.01)
ADD. B29B 17/04 (2024.01)

CPC - iz, B01J20/08, BO1J 20/02, BO1J 23/755

ADD.B29B 17/04

Accerding o lnterpaticnal Patent Classification (L erdo both pational dlassilicationand 182¢

B FIELDS SEARCHED

Migimum documentation searched {classification system followed by classification symbols)

See Search History document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

See Search History document

Flectronic data base consulied during the international search {(name of data base and, where practicable, search terms used)
See Search History document

€. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indicahon, where appropriate, of the relevant passages Relevant to claim No.
X US 2019/0062646 A1 (SABIC GLOBAL TECHNOLOGIES B.V..) 28 February 2019 1-13
(28.02.2019) - entire document especially para [0016], [0068], [0044], [0011], [0056] and
abstract
X 1,1417

US 2020/0362248 A1 (ANELLOTECH, INC.) 19 November 2020 (19.11.2020) - entire document
especially para [0120], [0110], [0019], [0020], [0083], [0095], [0096], and abstract

EP 0,835,687 A2 (AIR PRODUCTS AND CHEMICALS, INC.) 15 April 1998 (15.04.1998) -
entire document especially page 2

A 1-17
US 2019/0161683 A1 (SABIC GLOBAL TECHOLOGIES B.V.) 30 May 2019 (30.05.2019) -
entire document

A 1-17
US 2013/0012605 A1 (KAIGEN ZHOU) 10 January 2013 (10.01.2013) - entire document

A 1-17
US 2014/0330057 A1 (SHELL OIL COMPANY) 6 November 2014 (06.11.2014) - entire
document

A 1-17

US 2020/0017773 A1 (SABIC GLOBAL TECHNOLOGIES B.V.) 16 January 2020 (16.01.2020) -
entire document

{:} See patent tanily anunex.

E:‘:E Turther documents are listed in the continuation of Box C.

* fater document published afier the international filing date or priority

Special categories of cited documents: “1r
date and not in conthict with the

e g 9
A

document defining the general state of the art which is not considered
to be of particular relevance

the priority date claimed

pplication but cited o understand
the principle or theory undertying the wvention

“B7 document cited by the applicant in the international apphication “X7 document of particular relevance; the claimed invention cammot be
“E7 earlier applization or patent but published on or after the international considered novel or cannot be considared to involve an mventive step
filing date when the document is taken alone
4
“L” ment which may throw doubis on priority © {s} or which “Y" docu of particular relevance; the claimed inveniion cannot
1o sstablish the publication date of another citation or other ¢ X ed to involve an mventive siep when the document i
al reason (as speeified) combined with one or more other such documents, such combimation
o . o e ) ine obvicus to a nerson skilled in the ar
“(y*  documentrafertingto anoral disclosurs, use, exhibition or other means being obvisus t a person skilled in the art
P document published prior fo the international filing date but later than  “&”  document merber of the same patent family

Date of the actual completion of the interational search

31 May 2024 (31.05.2024)

Date of maibing of the miernational search report

AUG 28 2024

Name and mailing address of the [SA/US
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer

Kari Rodriquez

Telephone No. PCT Helpdesk: 571-272-4300

Torm PCT/ISA/210 {(second sheet) (July 2022)




INTERNATIONAL SEARCH REPORY interpational application No.

PCT/US 24/22245

Box No. [ Observations where certain claims were found nusearchable {Continnation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)a) for the following reasons

1 E Claims Nos.:

> they relate to subject matter not required to be searched by this Authonty, namely:

£

iarms

use thu, relate to parts of the international application that do not ¢ Oil"p y with the preseribed requirements o such an
that no meaningful international search can be carried out, specific

(-t

3 s:} Claims Nos.:

because they

are dependenti claims and are not dratied in accordance with the second and thivd sentences of Rule 6.4(a).

Box No. I} Observations where ity of iavention is facking (Continnation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
***see extra sheet™*

I. {j As all required additional search fees were timely patd by the applicant, this international search report covers all searchable
claims,
2. gﬁ As all searchable claims could be searched without effort justifying additional fees, this Authority did notinvite payment of

additional fees.

[

As ondy some of the required additional search fees were el
only those claims for which fees were paid, specifically claims Nos -

1d by the applicant, this internabional search report covers

No required additi
o the inventio:
117

onal search fees were tmely paid by the applicant. Consequently, this international search reportis restricted
t mentioned i the claims; i is covered by claims Nos.:

Remark on Protest The additional search fees were accompamed by the applivant’s protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid withia the bme Himid specified 1 the invitation.

ﬂ[ﬁ[ﬁ'}

No protest aceompanied the payment of additional search fees.




INTERNATIONAL SEARCH REPORT T e T,

PCT/US 24/22245

Continuation of Box Il (Observations where unity of invention is lacking)

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be searched, the appropriate additional search fees must be paid.

Group I: Claims 1-17 are directed towards a method of removing chlorides from a plastics pyrolysis stream comprising an initial chloride
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adsorbent comprising precipitated nickel, wherein a final chloride concentration of the treated stream is less than about 10 ppmw.

Group II: Claims 18-20 are directed towards an adsorbent comprising: an alumina adsorbent; and precipitated nickel supported on the
alumina adsorbent, wherein the nickel is present from 50-70 wt% based on the total weight of the adsorbent.
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as described in Table 1; Table 1, Ni/Al203 catalyst; Abstract, A process for reducing a chloride content of a hydrocarbon feed stream
involving contacting a hydrocarbon fed stream comprising a chloride containing pyrolysis oil obtained by cracking a chloride containing
thermoplastic material comprising at least one of...Ni...on a catalyst support; see instant specification para [0026], The adsorbents
described may utilize a porous support and one or more active metal components supported thereon. Exemplary supports include metal
oxides...the support may include...alumina. Hence, the alumina catalyst composition is an applicable adsorbent.) comprising: an alumina
adsorbent; and precipitated nickel supported on the alumina adsorbent (para [0068], As examples of this application,
hydrodechlorination experiments were carried out using hydrogenation catalysts as described in Table 1; Table 1, Ni/AI203 catalyst;
Abstract, A process for reducing a chloride content of a hydrocarbon feed stream involving contacting a hydrocarbon fed stream
comprising a chloride containing pyrolysis oil obtained by cracking a chloride containing thermoplastic material comprising at least one
of...Ni...on a catalyst support; para [0044], the catalyst used to dechlorinate the hydrocarbon stream may be made by co-precipitating
the catalytic metal with the catalyst support; see instant specification para [0026], The adsorbents described may utilize a porous
support and one or more active metal components supported thereon. Exemplary supports include metal oxides...the support may
include...alumina).
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