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otteived 2rew o RelfyPa)0y ) (RallPfred) caselynt e Yoo tutalbiens. of 1073 X, OB Q=1 wnd
(BEVed0 D 1™ ', XETY aandy s trafiucieg dpn paytin] bee Caheaget W0akt Wbl dostng O gyt
prepostion, bxlag R ot pawmwe K Befly oot mder v lamilos of AW e
axyivackées, XED, X6 400 THR Midbubodimbie fevuiad A Yoe chintuowriint of s videon
hotd ditrth 0w wnd rchuciivin carppen Vpeoilet deteociond aller Addtng BePy o Yol s ditrih oexdden
Thin i Do fionmbin & daweming the duont of dow rckiciing of el refiesn od Cy
bydeorarhems 20d Sawreif¥ reic B ag JORME of ;) fegediary. Gince Tham 163 ouruit catvlnies
biomacs werure porumien a8 Cy afeativity 190 4k oXnbRo-liivnd OCH tawctite. sy
S0 BN Bew Da TOOOS to tXmales picoag =it o incevens of Cy setaediiy. Hoarrenr, wo
0toe Talatiooalin bhrwees fo onlen oMgisotry wd ondye sedvinietadviny we
otwerred ovey howe sahdywin.
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Tiw cxidetivs cviapling of mathene (OCM) 1 ciisax 3nd i 1s on akeactivg
raskd s 117 et TWstwnt] gve a0 vedouble cheoricwla Sioce e ploocering wodk
by Kellex and Bhain (1] OOM Tt baoooen 3 eubjert of istonae tysouich wonld-
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widhs bn racent yamre. Alonost all alermecly bs the padiodic mble kave basa codied s
QOM cotalyts [2]. Jo oo stk adde QOM ratblyaz, L0, N&Oy and S0
have e axtansd valy sadiod dw o Gl kigh catabpric ach vitae and adactivities
a2 sl v astisficiory themne] rtubiftiss [3-6). Howater pooe C; ashactivitias
wers otetained cver CalO, Prg0)), 20d ThyOy [2.4,7] tsw in thde kigh pxilarios
reactivities v vy tadicals [4). Lo condar 5 {inprove the cataiytic poformancs of
thaon sadthvaivg o serth moddel T OCM maviion. womee promeolers, emally
alkuH-pasnl [7-9) rr chierine [10), ko bowo seidod (o thes azises, Poirar & s,
(8] obemcvad . The ackticios 0f L) is PO, asalivd I an improwesent o £
mlectivity. With w devreass Lo mcdiwec ceartriios. Toey aatabed the changst of
catabyc poformascs 5 he fomastion Of ¥ el cwbonsie leyer, widcl
Sworowacd the comcoatration of Mbile axygsar an 4 prisecdynini 600 wfpad,
ity mding lithiven i prsseodywian otide, Ragiveme of Al repovied G over
La:1Qy, PrOy), mil Sttry, AERHCO of w ¢aall among) of tetrchiosonsathans o
the reecinnl st aupioved (e caeal yic activiry, The improvenast of the acrivicy
wia pamarily doa i Ge foriadon tf the cxythiogidns dering the maction [10].
Meie” fioorides Rava boen found m have rignificam promationsl rolae an aome
axxie tutalyniy Tor the OOM and axidptive delrpdacgeaation Of Nphd alhcast (CyHy
and C k) roncriops [1(~14] W repontnd peoriomly dws 2dding varinan cummeot
of BaFy tv CeO; Improved apmerently C; asleexivity s yixdd for QOM mactios
[13], [n opder io hevestigita e ranod 0 e promoting sz of BaRy, ac heve
further andiod e 2ntdyde porfonnancs e QGOM ower to sy Poo makivakond
o serth mides rvocas by BaFs, Tk pocwent woth o mstoly contovned Wik
the znilyus porfanmance eer the BaPe-prosotesd mottivalomt $o0y, Pre0y and
ThyO; catalyuty kod. Jo peirticaler, wich the ouodtioos dorenes e ratelyria
parfammmes of s maioriall abd thole bidk 20 rucfscs propestios, s dastolinad
by X-owy diffctira (XRD), X-cxy phomalecionh spacmoemnpy (XPS), taaqmaraoers

seogam doswpiran (TPD) and canparancs peogeem radoctioa (TPH) chavace-

2 Faperitmntal
2 7. Praperasion aad crelmiiod of can

T cxiiljmi pooa preperad by D taedaw! OF priakug 2ad calciaing, w
reanrihad shewlese [14]. The solld widar was saiec] widh & oo, soantrat
o€ Jeboohwd wAM i fiam v peac. folicwed Rotctsvely by diylag & 3931 X fiw
4k and caleinmiy &5 1173 X fiy € b The ssputtbag salld w trachad aad 2kl to
060 waeh pardolag The pore OaDy (3U95%L Pr0,, &%) ThO;
(54.05%) and Bef; rand for the catsiytic porformancs cyshution wons slso kxauied
with procadures slndler (o thuo ax feanxihed abowe, The ot S ganes sabd 1D tha
propematioa wore all malydord grade
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The cstalviio remtion W canded me io A fxsd-bed gearty miororeactor
(5D vwn 14), ynder e conditions of CHYOz=3 (mols owlo, withowt dintiak
£2) and GHEV=20000 A~ Mathans (09 90%} and nxypwm {09 5%) were 1mad
withowt furibar porification. In wsch axperionemdsl wn, 020 ml of caabynt was
napst; e offincet gay #28 emidyred o room tereperstre by 23 oo-Hos Ssanp Fea
102GD gus-cloromxtograph oguipped wirh thernal condactivity dutortor. Water
and hydrogea were wWwo prseat 8 wore B ovasdred, Other deiails weve e

NS M repoited previosady (14].
2.2 Oharvrwrrization of catuliat

The spoaifin Wiiaet wre of tre catalyst wis mcwserod by BET wettad with Ny
adaorption & 77 K oo 4 Sovptomtic 1900 CARLOERBA. isstramer. A boge
aearat of catalvpt (5.0 4] wic weed 1 order 9 incrome ¢ procindon. of e
mesmremant. The wanples were outgased o 523 K ;o vecuom (5% 107 Tos,
| Ter=133.3 ") e 3 b befacs Ny adeotptios.

XAD oxperiowent wie caxiad Y a2 1o0m tamperatiae 00 A Ripubs Homiica
Orhay-C sy wirh Cu K, (1= 15406 nm) sediatoa. The Mgics were Toased
A1 n ¢apth of 1 w0 0o n sampls helder. XRD powder Datieros wese necordod Jo e
g O 26ea2D-NF,

The seirfice tomnpomition wie aaqiyyed by meass of XPS. $nottit were secondod
oo n WG BSCALAB 210 XPY/ARE instrurent o room ssmpacriory, with Mg K.,
tfor e mapley covtwduing Co o Pr) e Al K, (Tor e meapias coctsinity Th) as
e anclotion mditon. The mrapias weve nosand ivn walzrs (110 met)
wnaler the pracsus of (0 and were Toasad oo n sunples halder e XPY
naalyids, The bans pracsore of e XP4 moalyiis chamber wna whoes 7x 10~ Toss.
All mwssurod binding aaergias were ealihvdtced with nopect 0 (e C L snyy of
124.6 r Y, tee W adhvendioms oaben. Ecliprs 17T poftow Wi weod © reschve the
cxpanixicaisl SXTR The sofice conpurhiing of e el wixe ctanard
fire peak sctxa napeg wppoopmiedd baorowsm] ssseithvicy froom.

Tha seddlry 18 bnnily of teo camalybis were memnarod by TPOof pyridios (By)
and carboo dimxpde (astsrtord ad 300 K}, copactivaly, In 4 quacty yrnromesrme
foge 300 ha 175 K, & g Bserhemsiog tam of 20 Kiodde 13 4 Sow of helinm (30 tal
min), Badore the TPO axpocirot, tee catulyst (0.2 §) packed In & guerts cesctoe
wie tocixd La m fiow of hatlom &2 (175 K foc 30 oo, The destnbod pyriding and
curbos dioxide weve detactad by n 253 chroomtopreph cgaipped with n theroal
condnctvity dodci-tor,

Bach TPR oxperimoanst was canied ool 00 8 guerts slcroosattor, 1% HyfAr
M 2 fow 2% of 150 rein wae asod ae 2 redouing gee In wch of ihe sapnr-
mety, the sumpls (8- 100 cwth) woe wijocked b TPR froo 298 o 1223 K
o n howiog etz of 20 Efoin. A therme] coedped vy daiertor woe used for
is pupoes The cffrel gee woe puritad wih EOH and $A malsdaiec e
oohxnew 20 gey 134 of HP (R ey b preisond o, tee RaF-promoted moapis
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dacing the TPR axpertmact) nad HyO hefore k got ito the thermal oooductivity

3. Bttt ot lcoasien

3.1. Catalytic performance svaluation

The cptalytic porfomuasce cvalustions of the cpfalysts ar sumomrisd 30
Thbla 1. Undor the comdiinns of 1073 K, CHeOym3:] md GRSY=30000h~",
pr Colly, Prgyy mod ThyOy ahow refutively high attivitive to westmos, but the
C2 welextivites trtro Yoty 1oty the tjor producss weoo 00 ald CD,, This vk b
sindlm to the previons aodisa [3,4,7,05). Over fhe cudfiivalont e <l cacides,
the C, sclootivitied docressed wikh (e soqueace of TioPraCa, whith ores comske-
it with the fnononss of bake Lo (Lp=Ca, Pr, Th) coacantrations 19 the eatalyitte.
When BaFy, shich gy a poar aettyity toe OOM [12], was addied to Buioe caddes,
Cz wlnotivicay wers Trokd M binpoive markadly, 51 the s Gen, CHY coores-
shoes pod CH,/C.H, tat e wers nian toomased 101der idetical conditings, leading
tonn uppars incrasiee 10.C; Halds mnd, paticoledy, in CyH, yiridy, The C, ackect~
withea indl vinida wers £atmd 1o Incnetae sooonfing to the equnes of BalPy/Pey
(BaPe=TBaFy/Th,O; (BaThaZDHalF/CoOy (RafComd) wider the 3eme oo
didens. The madinbso Cp mchxuvity (57-5%) xtd yisld (12.3%) wixo obudaed
nvexr the BaFRyFrsy caalyat. Iy pddition, he ratiod oF COXCO; wes vy kover
(«fL.1) cn the HaFp-prosnoted catalysls, which dghv he noviherad to the o]
aarfsco rowtions 3 Wwhnody soadhyd celiciin sadiur OO wees dasply axidivial in CO,,

Bagandiess of afedac the caalyss wem pmeoyad by Ball or sl
catrintipss of oxygon wews mom cum 99%, which nuggosied i the OO
oaaetion was carrlad ool wider an oxyges-lintiecd cond b, This dake's it diffictdt
to oompars the e acdvider of Seor catalydte: the nowrem for the iscrowse is
noxtheerm cormvarion hacxrina comprive na o fosolt of sdding Bal to thés rind oiith
anbdes with vurlahbe valeoo It in elarcedng to 0 het, f0r sl OF the CAxI PR, the
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kighar he C; sfactivity, the ighcr he mottmne cowveriiot toder the same
coaditions (Table 1). Bo k is sggrsted the Cr seloctivity may kave senathing to
o with methmne cowvamion for s ckygeo-timbed OCH moctne. it 1n nosed W
the anmunt 5 oxypr constanitd i towrverting a definkte svionie of metane 0
cther and cthobez i0 soaliog GiAn A In cogvaning the eame amowil of metane in
CQ, (COH-CO4), Por m oay gon-timiied OO asoczion:, deern e/l b Yifis oxypex
1ot o e gad phase after Bowing over a dhon distanes of (he eaplys b, aod two
a ko asaomar of pethane oaniod e cootrted pry loagar. Dus 0 the Inchmae ia
Cs acicetiviry 3 2 ronkt of adding BaF; 10 the meltivalent rom aarh aabdes, 2
anallit anowod of oxypas would be naed ap in ewertiog the ame dalinic
SO of soethans (peialy to C; peoderte ) over (he BaF, -procamed cetuhyne thes
B aver pam oxidod (mainly to CL), Thix lad 40 the raniizs Wi Hhs OR300 rones
of the caply= bl (b the fonber calsly ¥ appearsd i bo longer, aod ecthane
ceevrarsions urre higher, Gian daere oe Yhe Indoer candpaia, Al the eame 0. with
the imctruac of the Toogdh of cxmlyst bexd bring cxpowxd to Rotoss PAYPCE the
Thahex tom o roacts with Rafser 50U e oxypon areics €0 proSocs el wrill
ocrane. readinng K Inpreveosot 1 ctieno-do-cthokt okt aver Bt Bak,-
Pomoied catalyats, m conpwned wWikh the comeapondang pam Oxkieg,

J2 Ful phose compotinon ond Tenciane

The XRD caarlis (Tahle 2) apound s pom Coly, Pre0,; od ThO, cum
tabic. in the frah BaFACe0), (AaACe=4) catabyn. oerdy calc B sl (x=6. 172} und
N0, e foond; whdle, bo the fiesh BaRyTh,O; (Ba/The2) cialyw, heskhis
b Buk; (x=6.184) und Th, 0, & azw rhombahedrs] THOF plooe fortned. Crtin
Bab; (amf.134) ead rhombohedrn] I'YOF uorm dho dherotad m the fnnh Bulyf
P10 ¢ (Ba/Prel) cotulyal. bot zubsic P10, gy 368 mot foied by XRD. Treseranis
roreal Bz the coovarn of La*t Qa=Ce, Pr, Tb) ia dhox colulysty decrome
weodrding 10 Bi6 sequence of BAFYCEO> BAFY TOBAFAPYOy 1. As cawplred
with pues BaFy teaioe (w=¢.200), the BaF; batot 1n the sbove ottlymts
coreacd Thin gy roh other o pertial swbstimtion of the
=01V mes) 0 BaRy laglos by L™t (my=0L1003 i =009 r) o

elio 2
et I o aod fol Baad o L Grik Caloiv

Conpywr Croapiyian tofl emee®

Caly Qe Coy

BT, (A'Cymd) Cuigyr Cally (1), oudiyr QuF, (m, ety LT7)

Ry Calits MO\

TPy | Mallv=0 Calide 6y [w, =810 riweabohedd FeOF W)

oD Qe To L,

o) T/ O (B [l Qir To (wl cxbir Bl i, ot LD, sl oardd THEF {var)
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La** (roy=0.093 em, 7p,—0.000G £, 1y —0.0584 new), oF from partl rephsocamont
of tha F~ by 07, leading to the frmation of s solonk: waosncies kn e jatics,
Ttwes »acin angied thal The partial ina oy had heppenad in s process of
catubyst praparalion, 1eading to the cantraction of RaF; Littios sndfor the Exmetion
of cryfiuarides. Thicing into aceonam thal wo oxyfisordds phass forewd 1o The BaPy/
Caly catubyst tnd e cosuend of axyfinorids 1o e BaFy/Pr 0y, v ot thed
in e BaFyTh,O, (Thble 2}, owm cun Indir thel The sxchaogy axiane betwasn F~°
tmd O™ lors In the catulysts incmawd §o the oxder of Co<ThePr. Dua 3o the fart
that e comiwctivities of deoss rems sweds ovcdes with vecishie vebcacs ncmam wnth
the seguence of Co<Th<Pr at high kxpostoe [(6) The rokilibes of letics
sayyea muy Ao isoca n thisl oeder. For thoso pcikes with bigher nxaddlicy of
Imtice moypen. e sieaic sanhan g betwaon thadn md RaR, st bigh lcnpostoe
gt e ouxleoy,

Cabic Co0y & » oongovad wilh Suodie MTRNS. Cabio BrgOy (FrOyLes)
1mcderlo ey D2 fmght ed meade ap of foue ROy aad 00w a0y Simiingly, orhic
ToyOy tacdeclo ot AN peades 0p of twg THO; aad oow Th,0;. Tha gwblc LoD, ke n
foocis-type strociore aod The girmcinre of oobic 18,0, Lt clnanly stalle @ tha of
the Suodie e with 14 Intricic cxyyeo vacenziss [17] w0 k & masmabls
oadciode that w considerabls caraher of anlande vaopnajes edst Sa oobic Prg0; ad
ThOy hetiia. Tha semzoss of damnhohedicd LeoOR [LEL whoss chexslcs] onm-
position i rgeecouly defined, it 8 aliphtly dimesed Sooriic-type smcture,
Conyi darinyg thel mary commposmds wilh Sooriic-type soeciur, S allulies. civth
Porwhls, nos avion Framiost dafects tnd anieoit vacsozics [E91 ows oun ofied thet
the similer solork: varaocies muy Wso cxam in o dxyfoutide conpounds with
Fuarke-tie rracture, Gh xaothon band, B Jo6de sxobicis etwany Mo oagide tod
Inarido plaicd in the cAlyits Way dlso lead ¢0 (e formation of s aolonk:
vacarcics in Order fo aaietain clectronontralky. Tha pesssacs of aniosde vacenalse
in the adore oMyt wi] Db hagafindal to the adeption sad scrivation of O ierdar
the TalGan gooditiont.

i concaatation of La** ja e cetnlyes with C; aclacyivity Jor
OCM (Thbde 1), oem can find thatt s salactivity locnemes with i detnoce of ia
concanindion of Lo'** . Sines the amRivalont roe covth Dxkdes Buvo high rewotihviy
i raciry! nartiraty tham to the tagtid insocooversion of onidakon e (La* L)
s copid tiffoxion oF O kn B bWk [7], the nddition of BaF; to Prs0; , aad Ta,
Jwads to the Farmetion of axyfibarides. which cxhijtas e ceddarion seme and
soppnaa the La* lose thut gre scundwierd wilh e lahile mypens sporedble for
suafiace s cwddation of custhass ad C; kydrocorbosa. Thie will Da fxvumbio to

e Incrmesm of C; sclvctivity.
33, Surfeca crmupondiion

Tha sirceos Bitdivy noevyis (D) tnd am o condasiiof of (e olaxeen oa
i Gosh calyms s eapoed by K0S ace mmmarized th Thbias 7 and 4
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v, Whtleg Amvgies oF ihy tlunram o hy Bt Amvipan & wmaend by XPS
v Tllag meryy (¥

Enatrdhwwd BBy Fu Ok Ch
CeC, m3 —_ —_ D) WIS 220, Man
BBACHD; (BOrcnd) . TF ) 3 a2 NS twvaiw 28I mp
ROy 4.9 43 — — I, M™S 1% 2% THE
RPN, e, 208,843 ), -7 Ghes A SIS 34 DAS
Tayln @S a7 -— — DS AT INME 2L TS
RPYyTAGy BUTh?r (87, 140 - 7 s DITMATAS W) TS
g T e L ol I, 44 BE e TR
Tl 4
Burfve ascspasisrn oF variee cdamtg |0 he Bail vaivlps,
Chamdyet cxima coocmcien (" MY

LM ™ Wt R O Ot pherpe?® C7 &
Ty 4 oae  — — My W7 LX) pu
TN, RarOemity L3 s p-J: A2 L4 M3 14 el
. T 24 11 — — ny L. )3 r -
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respectively. In @t C 1o mpactes, hewides & 90w poak dec o advestitioos
cbow €. 284.6 oV, mosinr pedk ¥ chasved B higher cwtagy (284.2-785.0 cY) on
s complystn, winch ocerespruds typically m o oarbog 0w longing o s
virbosite grovg [28). All of & O 10 xpeciea In the ambyuy could 2 owohed
o thess paake Ioonod oo, §31.9, 530.3 and 223.7 oV, espectively (Tuble 3). To¢
poaka Koo $28.7 47 pea b oxribeted to botice oxyge (077 [21,22], sl &
cibwr paaka £y ca. 531.9 60 330.5 ¢V cutmmot b siciificd berwose s BIT valbvwac of
some oxypea epecies B8 n the range of 330-613 oV, fimee G rutitm of thees
XY sonic concastrations o ouhon MG Sowoetrikions with kigher C 1a
KE ware Sx aeorn thivn 3, b cas be Ynfeimed dec gthiy Dxygea specizs, o OH,
03, 0™ a0d 05, mwy sino cxin on thw mackics of the aaplyety besides
24]. The OF~ And 05 whrpocicn Forsicd om thw mackics of CeO; and Baf/Co0,
tarlydly VR fotw pfovid by i S0 micoprobe Bwmen spactroacopy i oue
pEoviom chudlea [25,.26].

B Co 3dasy speutnas. of Oell;, ooty » petk wikh KT 8523 oV dac 1o o™
[21] Dee dewcred, The widitzos of B aly o estmn ol led o the fearity thes the
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concautration of Ce“* deconasad awl the T 3dy; AR vaine sbified 10 koway sweyy.
Zhon Y8 5l sacribed the dacmacs of the BE o the finacrion of olacTres
aronnd O™ o the pacencs of 4 powrielly mdpced 10w of iom (131, The Py
My, HECITAN for Pr0y, diapbarad a broad signal. {1 conkd be resalvad (o rwo
pewks with BE of ca. 934.9 s0d 933.1 eV, which coald be sadgeed to guadiivaba
s0d nirsierd prasodymiom lovis. mepectivaly (20]. A wmall amoowt of Pr* amd
Pr™* loas e sho obmsrved m e BaRFr0,, calys arface (Thhls 3,
Tabla 4), aitboogh rm Prg0y, phee o fuad 1n the cetalyst budk acconding %o
tha above RO k. In tha cam of ThlyOy a0d BaFyThy Oy, To &d KR wers naad
& distinguish bermocs TH sl TH* o bocms T amd T v looe a
chows ez BE [20). Two pesks 0 1494 amd 146.7 ¢V due © T0* and T,
mmmmmmammmWwW*
i wezo alsan chamrvad oo e BaF/TtyOy mafacs, B Hoir coootdtretions weve
Rty e thoe of tha TSWOr suinpio. O oll the BuFy-prooessd canstyws, Ba®*
ol F~ 0w W deipcied. 30d the BuLa (La=Cs, My, Tb) muos oq the mrfies
wore qapuddnly Agher rbia thoes [ the buik Thds kudiceins 7m anrickmant of he
emcace i buan

The sbove XPS sanilis indicamd thal the sdditket of BalR; to the ram pacth octiss
with sarishls valnos dacrecasd tha concwitretions of the awthce guadiivalest e
parth iovie, hes thi phenomanon v fses mgpoossl Han the? (s the bk (XRD
ramlin), Thia roay be acriboad ko the far Hol the calyal sufece in 0o coeplex
Hhan the buth, wher pastial ram nerth fows with lower valonee may slsa be changed
0 Yighar valesex lons du 2 the adeorptios i sctival on of Fhivots axfgca. A
denceibed %0 the BT (wuit, tha Jocrese g the CORSSTMCE of ayfaca cawd-
tivalerd bona will be berefcal to (he miprovensoot of Cy wxcthvity tor DOM. Os
tha other band, the dispecsion of Fon the sohes of aacalyeit will 2lsa be helpfid
for (he inaiatiom ©f the eurfaca sctivy canspre 20d fhes will dacraos the chascs of
dovp v dation of soathyl eadicals s0d C; Ipdracarbose.

Ad Scrferex covx ol surface auwldics eoud ketslolsy

From Tabla ], =m0 caat e HoM ol of e specifle sorfhes areee of the Tlaf.
penexxei] cxSvaiens rarc pafth frodet weve saualler thay thows of the carmeapond.
ing focdes, Bines a neechyl redion) will soltide with a cutabyst cwthece abour 10°
cixocs drtfors it a0 & ciatly coupla with ancorbet mefed zadical to totm m e
adistody In the gea pheas (27], the dccrowsa of spacific aufece xrve m ¢ raall of
aduing BaR; (o thoss axites roay alsa fomd ik ¢ docroese = partwily of (e aapdys
and thae & doctowony moeet of didesion otatrol for such a Sl vadox necdhn,
roniing In eo baarssmd siscriviey of C; Iipdrocarboss.

The Py~-TPD 2pnara fotn the catalyex sarface e dimen 10 Fig. 1 Theo Py
dcatrptios puaks Ocarring o 353, 501 and 1088 X ovey the ToOy oazalyel. whlch
xa aadgeed 1 the wouk, latonmedise and strong sabild disc. serpecthaly. The
TFD ot of Py-aderrtut Pryf), | ehowsT the sudawss of four paks a1 583, 383,
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300 1173
Temperwinre (K)

Mg I. Tim T e, & Fy-adaacing g) Caly, (8] Teg0,,, (00 TiOy sl @) BaiFyOr0), (a4}, IeF/
POy D), Ny T, (afThmd) ciilipes.

647, 725 830 902 X, whivh could ulso bo wttcibteed 30 B difftvodt acidic conkes,
mepectivaly. On the wripca of pore TheOy, & weak a3 2 sirong sicho sive could
mls0 be detecied. By cotemagt, chvacek s Py dunaption peslr e deteced on De
BaFy-promoind cxtulysts, indicating dar delr acldicion ma vory stk

As dicam 18 Fig. 2, aoly n sioomg OO0y dagnepiion pagk M 307 K wras dedecaed o
G wiinc of CoOy, indicating tiver Lo buwic ehiengih by a4k, Ten OOy dunaption
poeka ot 39C end 345 K w woll wa dhanice & 395 K v bovove, oliesrwd o
Pry, smnple. Tt egpiets that Prlh; U0 0 amlines siomg e with e
diffacmat bagic peierg, On B Ty smnple. 8 weak OO, deaniptioaposit at 459 K
comatponding ™ g weak basic tlae s dammad. » compearian, D¢ basioitiod of
e BaFy-promoied catalyts me wls0 vary weak. w mpponind by ihe TPD ndacks
MM.:CQ,WMWMQNM

B by woll bneraen thal copst OCM catalysts mro besic coatien. B sppown ©
bmd&mMdemmMle G
salacdvity (2] Mowerss hee me w0 scow afacive OCM canl s, mvh =
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300 1173
Tampexatxn: (K)

P 2 The TID mpaam. of ODy-adacthedd: {10 Ty, (5) Py . ligf Ty mnd i Balfpn0, (RarCemd)
R (), DePAThlD; (Tom?) dninbyaas

Li/Mg/iCl [281 MaNa; WO/SI0: (2], ate., whops Dasicitos woro Foced ko e
very weak. Tho whiition of BaF (0 s it rsleat rans earth ntidws cwesed s shap
deconase 0 bots ecidity sad basicity, which wight he relared 10 (08 fict dab the
merface xme coversd with 4 hryr mwosnt of Bail, Gut dvows seither aoidity oo
buzicity. Fom = conpardison of atface acidityrbasicity with camiyrie packao-
Tmnce of fom catalygis, k coad ba voncioded sl there wae no divect ealotionghin
Dettrown e,

25 Reducidiity

TER spacia for S CeO2 hal Baly/Onl); mxmliy 10 dows Iy Fig. 3, Far pare
CeO; ™0 paaln wivs obsvtved M spproxiostaly 712 sad 1117 K. Tha m
wpeztreo can be imerprated g 1 cpwine xadoction of CoOz. Tha ek 1 718 K
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Ra

298 1223
Temperature (K)

P 1 The TVR apachcn 3 (a) CaD; i 1) BaSy/Cal), { e icabymt.

Emoumts ip & onall pacestage of Ghe il mea, and k u reexcnabic 0 asdge s
peak b u sarfacy reduction of CoOy el I & small NET wewa [30]. The second
peak ol 1117 X in axtribwted 1o e il reduciion of ooda 16 TéxOy (301, TRe TPR
spoctiony of BAFYCo0; towed only & broad peak & (011 KK whuch wary ha
aatigined 0 o ol redecion of CeOy 20 CayOy, Sinca the Sxalyw satface nay
covencd by ¢ ke amoul of BaF; (XPS resnk), B3¢ rechaptizn of 4 sugface oxypcy
nould D0 ha obierved by TPR- The rodeotiog tensperatwes of the bull oxygoew 1a e
EAF#Cv0; exmply say downd 8 gl 1a compermnd with pore Ca(,

The TPR moare of he Prg0,; md BaPy,Pr0,; me chown {h g, 4 Ta pasks
I 766 amd €97 K were chesrywd oo PryO,, ssmple. shich could protethly
mmocisied wich o rodwotion of Bke sunface and bulh cygen oF PesOy ), cospec-
ively. The rolor of prascodymmxon cwide nodocod wed chaagad 10 gt yellow-
frean G hisnck invtionring Dyt prwsedlynrine cxids kad tean chfsctd s P (),
[31). For e BAR/Pr 0 | sumnypls, oly 8 very weak peak 1 429 K w2 oloorwd.
which nrgist neach Trare Bie reduction of sorfisce peygen sdapecica. No phwoom-
roxm of e reducon of B stofide oud bulh Latioo Oxygen ey deeoed. This &
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298 1223
Tenpomtae (K)

Ty 4. T TR qpam 2 G4 Py 8) Bary gy, (BalFoact) anambsnct

comsisout with the sbowes XRD nwdt thal woet Pl wal comratod 3w
decible PrOF v the poowsy of Ox Poopanetion.

As thown to Fig, $, twa peaks &2 768 oad §72 K 0 1o the sadiction of mxfisca
and bk oxygen, cespectively, weoe decected on the ThOy catophs. Fo cownparison,
U coukd sheo be found Gt tha pedoction peaky ®CTG1 and 915 K appeacad on the
BaFoTheOy ctatyet, mickeh conid he serciinindd o the rednation of wopfacs and bolk
acyges, rexpactively, Gm the redpciion tvoperyios of the o cleerly Seaasend

In the procea of TER of oxkkw, cxypm ioon ey ' removed by fomsnd
diffoxion of bedmpen o7 rotwend diffmsion of cxypan ioes from caidks © e
edicn hetorfors, o the Wobikty of Wty cxypon Aad O concewtstion Of
CXyYP vaokkood 10 oxbies will play eo iOpacoet o Foomn e sbowe TIR
ooy, e oue Gad ot O e Ca0;, ThyOy amd Py, O differwsnces of
raduction tepertar: hetioos mwfac: oxypan and balk cxypan wo 399, 1\ and
66 K, rewptxtivety. Thic mas bo ol intvpreted Dy O idot that, wilir the mrotasd
of the cooductiviey 600 Cx and T w0 Pr In chepy oriden [14], the mobilitiet of
Tnthics coxypan oy mian frcrms, dsentting In o loowr sadictios svoperyioo.of bollc
hitcx axygon. Whex Baly wau adden 0 T, pyoat solaxie ywosocics might o
feodobal 00 1 G itbeonotion batwease thasy (XKD romd), loadlag 10 oo kndtones
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298 1223
Tempetatire (K)

P L Tou TFR uctn M {x) TyOr 2ad () Rall/TD, (BufTom) camiiRe.

ot the mohliity af Jetticd oxygen 1) e ™ tha decromie af e pedodrion
tampantirs af helk Intticd oxygan, Howower, since & Igge pmount o axypes
vacancies azlet In tha cridz Th,O; Inttioe, the porits] tubskation at O~ by F* In
BaF; (XAD rexult) wpy s 1n A decressa of oy pep vacanciag, This 24D lexd o
0 becruass of s cadociion tamperstirs of hulk (athos rmygen.

Sincy the neheci bl oy gen spticies o Bmes fumltinaies Tt e aench oxides texy i
reaponsible for i, wathoans sctivating, Jeadivg ko sty madioals, sod ol for the
fovGrer st oxtidadion of teie 10641 padicols ©0 CO, [V], te Gototwsd af thedr
comcentrations Wl decconns e cRias o daep oxidation of wietyy] nadionis tid
Cz Iydoearhiie 6 OCM remcilon sud shes lexd o m iocessss of T; sslacivlty.

& Copthnstens

& s cvident Tnars this sbedy thes wathans converions awd C; edevtivithes over
BaFyrprotaoted CoOs, Prgly; md ThdDy oxalysts seze siguifioantly hiphet than
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thoss over commsponding muides under the came coaditione of 107K,
CH02=3:1 am] GHSY=200004"", [n the procam of camlysl propsestion
the partinl fos exchenge ook plots, leading 0 the contraction of BaF; Imticy
mndlor the: formation of rom exrth egyfuarides. Aftee adding BaF; 0 the o earth
dxices, the concectrations of guadriveiset mm carth foms and wdncibls axy o
spacies pe well e apicific varfiws s of the catabynts wene Doad & docreass, In
wikiiview, the disperulon of F~ on the carfens of catalysts will slso b talpnil forthe
inolttionn of the varfwo orthe coriers, Al of thees will be Brmvabls th decreaxing
the dorwen of deep aoddalinie of katind odicals amd C; hydmocoboss and thes
remiivg 1 o isccas of C; wdartivity, Becr there iv 4 Contein coartiakion
imtwmmo rcbwe conversion and Cp wdectivily for s axygen-ticited OCM
Fasctiin, oot convertion will fuenus soog Wil the idrowse of C, sejootiv-
ity. Howover, oo G3wot sefstionahip tetwesn the vurfecs acidity/bagiclty and
ratabytio activity/mlootivity wat shasrved over the camlygie.
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