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Abstract — The catalytic combustion of particulate matter (PM) is one of the key technologies to meet emission stan-
dards of diesel engine system. Therefore, we herein suggest Ag loaded La, Sr,,Co, ,Fe, sO; perovskite web catalyst.
They were produced by the electrospinning method. FE-SEM, EDS mapping, XRD, XPS were studied to investigate the
crystal and morphological structures of loaded Ag particles and La, (St 4Co, ,Fe, sO; perovskite web catalyst. Following
the catalytic soot oxidation, we found that the Ag loaded La,, ;Sr, ,Co, ,Fe, sO; perovskite web catalyst showed the higher cat-
alytic activities (e.g., T5, =490 °C) than the only La, ;Sr, ,Co,,Fe, sO; perovskite web catalyst (e.g., T5, = 586 °C). Thus, this
finding suggests that Ag loaded La, ;Sr, ,Co,,Fe, sO; perovskite web catalyst can be a promising candidate for enhancing
the soot oxidation.
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TETH2]. WA nitrogen dioxides 0183 AR 5 TRkt
T I QARE AWEARI A4 ol A FH-shA] 23 NO, 33
ol®] SA A& 7HA 3 QATH3]. FEgF, 500 °C o) L&A <] A
A1 sootihsk= DPFA|AE O] P4t gijle] 4], o] st
T 8] soothh FHiZE SI8l W 197 %18 FolTt.
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E[8,9] & thket ERES ARt Qitt. 53] o]Fe ABO, T35
7FAl= perovskite AFSFE-S Holdk B4 P T 2 SRR
Q1510 sootitslel] € o]8-+ 1 QITH10].

AtA © 2 pMAES] WES-of| 41 9] heterogeneous 7| B T &
3837} PMYRK(solid reactant)*}°]2] contact pointel] ZA
e 0k A4 Q1 perovskite 2] pore 71 10 nm ©] 52
AAF] A7) w} 27 wjioll 9] inner poreZ7HA] E3H-3] 355t
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2-1. 0 M=

& Aol A7PEARE ©o]8-81e] Lay ¢Sry 4CopoFe gO5 A1
A Fu)E A Ze T WA, Lanthanum nitrate hexahydrate
(La(NO;);-6H,0, Sigma Aldrich), Strontium nitrate (Sr(NO;),,
Sigma Aldrich), Cobalt nitrate hexahydrate (Co(NO;),"6H,0, Sigma
Aldrich), Iron nitrate nonahydrate (Fe(NO5);-9H,0, Sigma Aldrich)2]
=4 2slE A7) nitrateE: stoichiometric ratio (Lag ¢St 4Cop.Feg )01l
e} Alslo] €11 N)N-dimethylform-amide (DMF, 99.9%)°] 231 =]
o] 31 12 wt% Polyvinylpyrrolidone (PVP, MW = 1,300,000) &<}
of ApA 07 F7tste] AdZollA 10A1FERt wrkekit). FHl €
A T2 18 kV, 1.2 mL h'! feed flow Z710lA #7"A} 5F
St oju ARE-H tip=17]% 30G (0.15 mm, inner diameter)$1 1L tip
I} drum collector AF0]2] Ao)= 15 em= AT B3t A7
AF Z1BA] 30% RHSE 35 °C2] 91715 Al akdch A7 gAkd
LaSrCoFe/PVP 4117 web:> -0l A 3A17F 1 23819151 PVPe}
nitrate A|713}31 perovskite T2 3/-S ¢13l 800 °CollA] 6A17HEt
2248 Z1WBFA AL Lay Sty 4Coy,Fen 505 73 web S8 HS 5

QAT Ph 023 Lag St 4CopoFeg g03 A7 web =] 3739}
4.5 wt% Ag W31 AF] loadinge- 915101 T3} -2 impregnation
processE 33 ATE A Ag 4.5 wi% HIE&Z AAHE AgNO, 9}
Lay ¢Sr,4C0) 2Fe 405 A1 webZ & S5 100 mlol| H7}ato]
250 °ColA} TRFBIGITE 1S F 500 °CollA 5A17F 243 sed H 54
O 4.5 wt% Ag7} loading®! Lay ¢St 4Cog Fe) g05 - web =
nE Azl

2-2. &0 &9 =24

Azg S A diametere} FEN2] 241E Aste] AALEY
FAPAAFA M) 7 (Field Emission Scanning Electron Microscope, FE-
SEM)& ARg-ato] Sulf 3t Af=715 dHEkepoich. w5t 39
Sl loading® Agd#e] e 2 ¥ AJE1F A% FE-SEM
(JSM-6701F, JEOL)¥} energy dispersive spectroscopy (EDS) mapping
E AREsle] g1t Full 9] Xeray diffraction (XRD) pattern-
30mA, 30 kV 72| CuKa source (A= 1.54A)Z A-8-3= Miniflex
ADI11605 (Rigakuy3H| = S350t o] S42312 scan 5+
2° min™', scan 'HYE 20~80° o]t}

1Y 5187 FAS A Al Xray (K-alpha)E ARE3h= X-ray
photoelectron spectroscopy (XPS, Thermo UK)Z &S 7315
o} 718 © 2 binding energy:= C 1s (284.8 eV)ZE calibration3} T}

2-4. SootA3l M5 =3

Z1] €] soot AFS}t &3 55 H7FsH7] 218k soot AE
Sigma-Aldrich®] carbon black (CB)E ARE-8FATE WA, 95 wi% =
vl 2} 5 wt%2] carbon black (CB, Sigma-Aldrich)Z spatulaZ ©] -8
3} loose contact mode= 10 min &+ E&3FATH17]. #|Z2E Fll/
carbon black < $HE-2 thermogravimetric analysis (TGA, SDT Q600TA,
Instruments)E §31] soot A8} A& H7IFiTt vhe-9] 2712
air flow (21% O,, 79% N,) 2917161141 0~800 °C 7}4] 10 °C min™' =
Sooto] SABISIAL, b Alaehs BEhI(T,), 50% AF3h-
S(Tsy), $R15] AFhR 25(T)o) 3714 S5 v walirh.
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3-1. Ff SYEM

A7TEARE A1 Z¥ LaSrCoFe/PVP A1 web 800 °Coll4] 641
7HEok 24 /5.9 S FE-SEMO & #4138k A 3= Fig. 10
ERAL Fig. 1(a)-(e)2] SEM o]n] x| g} o] st A-7-3-<] Pl
£ Blvk B3, 150709] fiber MEE5 Y= A A9E viE
© 2 fiber diameter distribution=- Fig. 1(c),(H)oll YFERATE 44 )/
ol Hf fiber diameteri= 401 nmolA] 136 nmZ ©F 33.9% 743}
At o= A7PEAE F ol AR PVP7E AIAE S T Q1
o] fibert?] inter particulater}o]7} A% ¢l 02 o),

Fig. 2= AZ=%¥ Lay(Sr, 4Co,,Fe 505 73 webIErHoll 4.5 wt%
Ag7} loading®! FENE #H2}7] $18l4] ¥-41¥ FE-SEM/DES mapping
oJx|o]tt. Fig 2(a)b) Aot} o] Ag L= IAR F Lay Sty CopoFeys0;
A4 webEof] BA1E M Joading® HEIE 2 A o7 waly]
AJt. F7H 2. F La, Sr, Co, Fe atom= fiberelholl F U s}A] 415
o] & BHFEE Fig. 2¢,d,e,f 0|7 A9} o] 28 5= SISt

Fig. 32] XRD & el A & 5 Q15%0] (110), (111), (200), (210),
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Fig. 1. SEM images of electro-spun nanofibers and fiber diameter distribution: (a-c) LaSrCoFe/PVP nanofibers web and (d-f) La, (Sr, ,Co,,Fe, 305

perovskite nanofibrous web calcined at 800 °C.

Fig. 2. SEM and EDS mapping images of 4.5 wt% Ag loaded La, (Sr, ;Co,,Fe, 303 perovskite nanofibrous web.
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Fig. 3. XRD patterns of 4.5 wt% Ag loaded La,Sr,,Co,,Fe,30;
and only La, (Sr, ,Co, ,Fe, 3O perovskite nanofibrous webs.

Korean Chem. Eng. Res., Vol. 57, No. 4, August, 2019

(211). (220), 310)2] FETIO|E ALslE 28] =2 9|35 2RI 4
AL cubic HFATIOE AFE ERATE oA 72 Lay Sty 4CoyFe 505
673 web Frij 2] do] A2 FE 2 1 & 5 otk =
3 AHEA © 2 600~800 °C Alo] o4 thombohedral HF 710 E
A7 727 FERIAIRE Lay ¢Sty 4Cop2Feg 5053 1000 °C 017301 A]
2213 739-0ll= cubicoll A thombohedral T-%F 2 W 3HCF1L Bl
3 QIEH19]. =3 Ag7} loading® AZ2] -9 Ag (111) AA 9]
Q=) o] A& 47]¢] SEM/DES mapping®] 239} 7to]
Ag Y =A7F Lag ¢Sty 4Cop oFe, s05 A1 webitdol] 54 o2
Hel 218 Bl & 4= Q)i
F7HE 072 Ag =AY loading /-] A% Wt &
Q1= F18lA XPS 4= ARt Fig. 4= Ag Whe A} 327
loading¥! Lay ¢Sty 4Coy,Fe, 505 A1 73 webZ 1] €] Ag 3d 3] =.9]
binding *l1%] 2] deconvolution 35 HoI=t}, A AgZ} loading
=) A] ok 9ol o 9 37) R A] ekgke wbd ] AgZh
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Fig. 4. XPS spectra of 4.5 wt% Ag loaded La, (Sr, 4Co,,Fe, 305 and
only Lay ¢(Sr, ,Co,,Fe, 305 perovskite nanofibrous webs.

9}, o] AFH= metallic Ag®] Ag 3ds, (368.6 eV), Ag 3dy, (374.6
eV) 335 212 Yehdich20]. =3 27]2) 93 Ato] 9] gap 6.0
eVE S H =t o] AHE Ag? metallic FEIS H.oj=r}H21].
o]#13t Ag® metalic FE= soot ABRES-AA] 710 AMALE &
7372 specie® W73 A1 = Q7] diEell vbe= 753} & 5 3l

= 203 ko] Pty B uE T QJrh22,23].

3-2. Soot ABIHIS

Soot A3} Ad 52 =l &} carbon black®] & 3HE(95:5 wt%)<]
TGA &4 2.2 S 33Irt. YREA O & soot] Full Absl 42
TC (Tight Contact)2} LC (Loose Contact) .=l 4] X 35127t &
Aol LC BEolARE 21388k3i T 16,17]. ivFshd DPF Al
e} -2 AAA Q1 FAoll M= FHull 9} sootd AF7T Tight contact™]
7] o] ¥ 7] witoll Rt 254 soot AFSFHESE 23 A] loose
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Fig. 5. Thermo-gravimetric analysis (TGA) results for soot oxidation
of mixture (catalyst and soot): 4.5 wt% Ag loaded La,¢Sr ,
Co,,Fe, 305 nanofibrous web, La, (Sr, 4Co,,Fe, 303 nanofi-
brous web and only carbon black.

contact FLE= A F7HE| Qlek. 71 O & AR Q1 Z-9-of TC BL=
oA LC EERT) AR b whE A ERdT) o] TC FEollA
9} sootI A} Alolell HEE = MAo] Frtste] /34 olF
o] &84 07 Frls] witolgkal ¥ s 1 qluk{16,17].

Fig. 5% carbon black, Lag ¢Sr, ,C0,,Fey 505 3774 web=vll, Ag
7} loading¥! Lay ¢St 4Co ,Fe 505 78 webZ 2] soot AH3} /3
= A7 BojFrh WA Zul7t 285 A] %2 carbon black®] A}
A= Al SR I(T,) 419 °C, 50% AR (Ty,) 641 °C, <
3] AkshE 25Ty 689 °CE ZH7) Kol ThFig. 5b). Wh ol
Lay St 4C0y2Fe) 05 A8 webZ = T, = 397 °C, Ty 586 °C,
T 649 °CollA] 247} 2= 31Tk Carbon black®] A1 4ks}el] H] sl
50% Absh-2 =7} o2k 55°C7} 7145 = Atk B3 Ag7t loading®l
Lay ¢Sr,4C0g ,Fe) 05 78 webF 2] Z-¢-12 T 1= 365 °C, Tsoi=
490 °C, T, 585 °Coll A 242t 57 = 3l th. ©] 7= carbon black At
AL}, Lag Srg4CopFegs05 A7 webmll o] Ty, A stk
151 °C, 96 °C 742} 74453} W Qlek. A 942 © 7 soot 2Fs}7t 7153}
 JEFo 7z Agl] ol SullEA 7 33 A1 AR web (tree-
dimensional web, 3DW)T-2=%. Q138 sootIAIE 2|4 07 ¥ 2511
O] & QI3 soot YAk} FHufsEH el HEHA 9] TP o|HA
7] wizoletal & = lot. o] gk - soot okl B e
webM 7d2] Fufjol] 5 7|E2] A9} XA EFS ERATE
[16,17].

4.4d B

B AN A Lay (St 4C0y,Feg 505 3 webZ 1S 7 1HA| 1
& ARE31o] A28 0L 0] 4.5 wiYs AgE: loading}o] soot 413}
Zul’d 5 H7FetAth H A 8kl Lag ¢Sry 4Coq,Fe sO; perovskite
A webZ 1= soothts) HES-oll A 528k 2421 sootd A} 3
W] AFHAE B84 0% A F s TR AAE A
3 Mok G840 2 soot AFHES-S 714531817] Y8 Ag Ui
AAFE Lay ¢Sty 4Cop ,Fe, 4O, perovskite A3 7 webZmll 37 $] o]
loading &+$3 11 ©]+= SEM/EDS, XRD, XPS 4] © & 213} t},
olg7) 32441 A4 web (tree dimensional web, 3DW)T-=%
QI5te] F7He HF5HA T metallic Ag specie®] L E-&4Q1 FullE
J o2 AgZ} loading®! Lay ¢Sty 4Cop ,Fe, O, perovskite A1-7-3 web
Zull3= carbon black AF%141Q1 50% AFs} A ¥}9} wlwate] 151 °C
7153} H At wEbA AgZt loading®! Fvl9} 33H1A Q] web T
soot AF5ke] G829 W o % gRIsIgiTt.
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