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Synthetic Study and Structural analysis of La-doped Microporous Silica composites
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Summary

Silica containing Lanthanum (La) for the CO, adsorption has been synthesized by a precursor solution

method, involving heat treatment and reduction stages, and the dependence on La dose in the transformation of

the crystal structure has been investigated systematically by X-ray diffraction (XRD).

As a result, XRD pattern of many kinds of Silica specimens showed the broad pattern, which means

amorphous structure, while only the high La contain silica specimen ( Si: La =2 : | ) demonstrated many peaks
of La,0;. This finding suggested that little La atoms might replace into the site of Si with the Si—O network as a

mechanism of the transformation of the crystallization during heat treatment, have little effect to determine the

crystallization of silica. To make a characteristic micro-porous structure for the CO, adsorption, the consisting

of highly dispersed metallic La within a Si—O matrix should be necessary.
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Fig.3-1  XRD pattern for the La-dope Silica specimen
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Fig.3-2 XRD pattern for the La-dope Silica specimen
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Fig.3-3  XRD pattern for the La-dope Silica specimen
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Fig.3-4  XRD pattern for the La-dope Silica specimen SU8000 3.0kV 8.3mm x30.0k SE(UL) 1.00um
(Si:La=4:1)

Fig.2-1 SEM image of La-dope Silica specimen
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Fig.3-5  XRD pattern for the La-dope Silica specimen
(Si:La=8:1)
Fig.2-2 TEM image and the electron diffraction pattern
of La-dope Silica specimen ( Si: La=2:1)
3.2 THHMEEDEE
YRR L7250k SEM & TEMIZ K 28188 % X 2 12R 4. BE

7.
[ 2-1 (2 R4y b SicLa=4:1 OB SEM Eifg A /<. Y HETENT 7 AEEE S OREM MBI CH
RETIRDDIL, EHEETHLRICT Y I OLILERH 4. AEOFERTY, Si:La=2:1LSD% L 0iRlkE

EIIER TE o Te. T, EITE—27 B30 7e— KT, TEALT 7 A
—HICR BN HAWa Y N T A NGB AR MiEZELTWD T BRI .

WA L2t T o #Z v La,0, L HEEL S T, K3ZT v HrD R—78EVY a U MECRES
ZOREEEL, TEM ([C T8I A2 To72L 25, NIBE (LT B v LayOs OfE T D% & OBIR 2~

B AMER T, FRFICHT L TR DL R T DOFRMEZRES LTHKIZSNT, &%



 OF i ZFFO T BB S LT

8t X (100)
7L (002)
(011)

6 (012)
§5_ (110)
nZ 4L (103)
® (002) (112)

3t (011) (201)

2 r X (011) (011)

1 r X X

0

0.1 0.15 0.2 0.25 0.3 0.35 0.4

La/(Si+La)

Fig.3  The correlation of the number of crystal faces and

the amount of La in La-dope Silica specimen

B2, A RIS TIE, La/ La+Si = 33% (547 Lt SiLa
= 2D)ET, ZETENLT 7 ZAREDHERF S, 33%
La CAMZRAES T ORI WS-, JokIEs gt
THHVI BN LaDFIMEERKELL LT &, B
H—EEN LA RERIENAE T HBIRX, Wi T
OY— AR EEB ST L0, SROREO AT,
SN IMAED LD RERE N ST OBUGBEREIZ L D b
DOTHY, —WOEEFGRN E ORI TE 50T
ENTIER. 72728i & La DHHT RLF—DEFEN
RIS 2 Z B3R SN D. H7eAiZ, Si:La=1:1
TIIREER T > & v ORI AR © & TRk
ZFOHLOERTE o7,

HDEDT B NG EDHR T, TEALT 7
AREIED Si Bl O —IC La 23 A 5D O CTIESL B
DHEFFCE2H00, LaDIRMEZRKE LT &,
—HIC T T AE—F TR EIT LT U DT
ENT 7 AMEEDHEFFCE L D Z LR I D
2, ZOENZOWTIE, bEHEDSI DR E
La BEIOEATA F T Si DB ICETHD Al
72 EMO ISR OJF 1R E TGS - EE S 52X
RT v VERAF IR SFERTR, BT
RTINS BB LR LB 2 BD.

7277, =7 akflETOTENT 7 AR ANT
DT UE AL DFERBICE LTI, YEDOT L H
TIEHFEVHEBLRIES RN E, £, 2OV U S
WCIRIIT&E BT % O K&l La/ LatSi (2L T
33~50%DFEIPH TdH H Z & 23 L7=.

ZLTC, ZOFERERNS, BFEEITHO CO, D%
EH La R—7 2 U WBREOAS%ICEAL T FOF
MEBLEIND.

FEPTEANIS, La F—=7 U BB CO, DA TE
N ESE L7202, FERWE @RI 2 5
T2 DTG T OA A FEOREE TR RE 25 D) SR A
(Al < FES IS L WE OFEIEE AT DR O A
A (R OB REE L. £z, WE%
WA DI OIITIRWREREE A 22 LEHIE D H
REhb.

H,

a{ifhd/" o
N /O/ \OH i O\S/ A
§k a5k .ROH

OH  HJG /L [
~0 P COZ ::: P OH
~Si 0N g-sGu s L
o OH “ho ¥ ud O N
HE o L o
FO—
}“fﬁr N

Fig4 The schema of Silica crystal structure for CO,

absorption
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