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A reaction using condensation between boric acid and 2,2-iminodiethanol (diethanolamine) has been applied
to cover the surface of CeO: particles. A mixture of cerium oxide particles and the condensed viscous polymer
was heated in an ammonia flow at 1073 K followed by calcination at 923 K in air. Formation of turbostratic boron
nitride (tBN) layer was identified with an electron microcopy, infrared spectra, and x-ray photoelectron spectra
measurements. The new coating process was more effective in reducing catalytic activities of cerium oxide than the
conventional one using urea instead of 2,2-iminodiethanol. The new tBN-coated CeO: particles showed good UV
blocking properties and more natural white color than those of the conventional tBN-CeO:. The feature of the new
material will be preferable for new UV blocking materials especially for cosmetics.

1 #&

VAR, SAMROER RIAL B E NS K128,
F T OEPEFENAZFLL 20 AMRORIEY 2T LI
EAKILZDBEEDOEANELEDTHE I nb ., Fit
B 6 BN % TS % 7230 O SEAMRBA AN N 4 % Eikae
{LOHELRIZMNEDE 55> TB Y, FRHIRE TR, FE%
EE (280 ~ 320nm) (SMA . HIRIBRES L, K
JEZ ) 23K & W RPREIME (320 ~ 400nm) (2D T
& RIS PA IR R & /R385 LWADR 2SR 5 T B 28,
BIFEEEAMEBA 7 & U TR 5 30T A 5 R 25 b
AlE. 2 ORAENED & EREOMHIZIZMERH D . — 5.
BbF 4 v RS & O MR SRS MO Al Tk, 45
SR OBE-E R LS & L To@EME It W T —RE—/ET
b O H L EERREE IR EAI ORI 2Rk 5T B,

LF TR F & v LB SON Y F X v v T L
F-lZZhZh3.0ev?y 3, 32eVY Th 3, 7 LMk
LDV ED>THBEILELY) T 41F, NV FFy v TT R
LF—=72331eVY Th D, BftF 2 v LB & ik
IZHEH R R (40010 (3E) 2 SN G E 5 2 & AR
ENTND, XHIZEITEN 21 TRES Th 5D TRILF
2V OITHE26 KD &/NXL D, F@RLEHD 20 &
FIEFCMES 2352 &6, (LAY EARE S
DEbZ LN TES, L2ALAENS, BLtY A
IR EGETH D, F@mOMEEHO 220 ICiA STy
DD &R LT L EV, 20 F £ TOIMIKIK#HE

il

Development of a New UV Filter Based on
Cerium Oxide.

 Toshiyuki Masui

i Department of Applied Chemistry, Faculty
of Engineering, Osaka University

Thotz. ZODIRILE ) @ L & EESERERTF & LTt
FERHZ IO U 72l Bed ) 190,

Z ZTCARIIE TR, Aok YT ) =T I VOHES
BB & D136 N B &5 TIROETEEA & R % ki &
D Al ) o A0 & AR (XD 12BN,
L LM RETH DL - YR (AG) THEL,
G 22 & CNTIR B AO G @A IR U, SN sh R
< BEM., BB SRR Al O AR & H
"\l

2 £ B
2.1 & B

0.1mol-dm™2 DIE Lt ) 7 2 KEHK % 3mol-dm3 D7
VEZTAKICIMA . 155 NI R U bk v FRICHiR
FLT50mol%iik b KHICEHHLAEZROY T4 ) — LT
IV, RTBBEMAZ, KWL TRAIER L 2%,
O—4 1) —T/VRL — 4 —&HOTHEEARE L, g
VIR E 172, ZO% AIRAE £ 7V E=ZTHRM T,
773K T 6 BERE], R TZE&H 923K T 6 BEfEl, ZhZEh
IMBVLEES 2 Z 2 IC KD ELAvRE R ESE, B6h
T2aBHE A A v AKIZ K > TSR L 7215, =&/ —
LTV, HZIRL 72,

2.2 FXv¥o27420E->3>

Bo N7z DWW T, FIMRIL A XS P OVHlE ., X
BT (XPS) M, &5 e A 1 BHM e
755 NSRS 2 X2 FLIIE 247 - 720 BHAD G
FEFEETEMNTL a*b ™ REEIZL D FHEL 72,
b D FFEAMIiZ CDM (Conductmetric Determination
Method) W Ik Dff-7z, BB, OF LlI5.0g i
B 0.3g A X+, 16dm?® - ht D25 M T 403K T
SHERINAL L 72, WO % 50cm® OFi 4 4 v K
ANEX R U 2RO S R NS & B KO A
ftzEL, ZOKE X EMBEEORZTLTEILT



BeAbt 1) 7 LRESHRERTEI DR

S L 7=, & 7S O e 1T 403K THIELS B b
DICKBEY 3 21— & — T 9 BEIBS L. FkkIC kD
B & HlE U CEHE L 7=,

3 KR EEE

3.1 BERNFOXvyS742UE—-3>

SEbd o BWESR SN T B0 E I A RIHIRILZ
X7 PVHIEIZEDBRE L2 25, Fig. 1IZnRd &1
bt ) o A28V TR S M WIRIN Y — 27 238 7212
BL7, ZThsoY— 23RO mMEb Ay RICE
WIS N AN E ZOMES R LT e b, Ak
L7ziBHC B A R—EREAVFHET 22 ek
Kotz

KITAF S M- BB O &R &2 XPSIC X DRET L7z &
Z A, Fig. 2129 & 512, F R, EROMNTOHHEIKIC
B CHBERABIRNCAAAE L WY — 2 s i =i
BULEZERDE ST, 72, FTEDOE —213190.6 eV
., BEOE—=2133976 eVHIEIZH D, Thbidss
fEAx T ROFTERE -2 1903 eV, XKL —2 3979 eV I
fied THEL 9, GORHZ W T X 7= ¥ — 2 13 F RO &
TR AR TR ALEMATRIHKTEEDTH
5&EL26N5,

Fig. 312153 5 N 723k R O & 77 i BE3E 8 38 1 WM B i 48
BA2RT, Bt ) v 2 RO 1 XN FRIZE L2
50nm T& 0, 0.3nm RO HIIE Uy ilE 2 78 3k
HEBE . Z ORI FHEEHE2IZa Y b7 X FOR
BBREBHEREIN TS ZEnbh -7, ZOMHOKSM
LRIV Z <X 7 FOLlE, XPS HIEDORREAD
VTERTLE, WHEER L T2 WEIZIEEOGLRE
Wtz bk v £ (turbostratic boron nitride; tBN) &% %
HENB 610 Fm PREALEIC X D R S s 1 ~
2nm FEDIEARTE —IZHLELTWB Z Ebhr -7z,

3.2 EFFHFHERUEFROFE
KIZEFEEGIE > THE LB O @R % Table 1
IZL*a* b " REETRT, $RTOEIZID =DDfEIC
Ko TEHIN S ZRTTHEIZ X > CRBARET (LY a”*
,b*) = (100,0,0) PEIAEMZEHEA/RL, L*a*b™ X@&
RICBWTHE S =@ % @RS UTERD L 72RO HERE
CREM s A A RD TIREE & ORI 5 5 EhEED
LD, LzA->TAHBEDEEN NI WEEAEGL
ENTWBEF R D& LITARIRICK > TR S I 7zalk,
KON DWW TEEEZER THIE L 7288R, KT
Hta» 6 D6 A E2/RT, @23 o @RIz R
MAL*a*b*RKERIZHBWT LT a*)b") = xyz) &0
IEMETEDbEINhE L&, RATHEAOhSHTH 5,
AE=((100—x) 2+ (0—y) 24+ (0—2) 2 2 (1)

Intensity / arbit. unit

3600 2800 2000 1200 400

Wavenumber / cm—1

Fig.1 FTIR spectra of the samples: (a) boron nitride, (b) tBN-
coated CeOz, and (c) CeOz2.
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Fig.2 XPS spectra of the tBN-coated CeOz particles: (a) Bis
and (b) N1s.

Fig.3 High-resolution electron micrograph of the tBN-coated
CeO2 particles.



Table 1 Actual color of the samples measured in the L a'p”
system

Sample (L, a*, b%) /E
tBN-CeO, (97.4,-1.24,4.62) 5.44
CeO, (96.4,-4.42,13.3) 19.2
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Fig.4 Reflectance spectra of the UV blocking powders: (@) tBN-
coated CeQz, (O) CeOs, (---+++) ZnO, and (——) TiO= (rutile)

Table 2 Comparison of thermal and photocataly-
ses of the samples

Sample I, (thermal) | 1., (photo)
tBN-CeO, 0.42 0.10
TiO, 422 1.66
ZnO 114 0.27
CeO, 19.9 0.21
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