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NV TEBELTHLNTVWDN, 26D bTEMRa T HHELT
X, TAI=U XUV ERBIEFEAMICHNONLTWND.

INLO&ERIT, BEMBIEER T O 0:X°H0 D 07 E)BdH 5 &, 4
BEHANBILSN TREICZDOERBOBILYOEEEEZ S 5. BLD I3
RRYERDOL DN LN, HERIETHA AU BEEEZR > TN DT, #
LR REPNICERL L B ARSI UTe A A VB EHRT N TEDL. 20
728, & OESK ARG Uz BRI IR O T2 DER E LT .
LU, B LIRS AT U, BILRIEDOE S REL 8> T DT, K
BN OBMABIT/ NS R0, A A VEBRITNEL 8D, ZOAF & &
FeEN O BAL A B O BIFR IR B O BIfRICH 0, RIEAKE i 1B D
fil AE O fa#(exp AENZ AT 25 O T, BRIOKEIZ LY AE /NS 725
R BABBNCERMEA /NS e, Foxr DEIEL TV ORHBEORE IO
A — 4 — CIIER TE D IZ ERIERRERP /NS RD. VT &R %
bOBREIZRBWEGE, 2O X BREBLEIENTE T, I EZEL
TWHIRREIZH D.

F X W) U LML, 1958 4E1Z Du Pont fhic K-> TR S iz, 2
D#E#EIZ, K20 + nTiO2 (n=1~8) O X T/rE D AN THWHMETH
5. ZORT, nH2~4 OMKEHEHMEO b DIFERMEZRL, TR Ih
FORELRDE PN RABEIIBITTS. 2O OBEOWEITVTNLY
AR CHR SN D DY, T OMEDHEIZ LV ALFH, MEAMEERKE L
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JEREE 2T LHLFF BV U LHBMETF B Y UL
(KoTi20s5) & WF & 1V v (KeTisOg) T D725, (LFRIIZTE M T
YT LATINA TR ER D, ZRE2FH L THix OFEKE
AT D ENTED. FricF ¥ =7 (TiOz » nH20) ik IL A A o W 25 Al
ELTHENTERMEL R L, TIGBERAERA, & L~V PR B LBt 4, fi
B LK, S o v —REIFHENS Z ERMfFI TS

Flo, hUORNEEE BT HFZ ) U ABMEIVAEMRE L TERT
HZENTELIN, JBREEZAT LT XU B ULABMETLH DT H
VIR ) T MBHEN D b FOFERO —FE L TAKRTHIENTES. 2
DN ANEELGT DT ZUWBH Y T NRMEITW 2, b E CE
I EARA, T ERRE, W AR R 2 13 U O BRI B RS R, 777 A T v 7 F Rk,
A ML 7 E ORI, & O ITITEEM SO B H A 72 SISV H &
BHIFRFENTVD

K20 » nTiO: RIbEMOH T, KR TITIINF Z 8 U U L2 v
o, FONFZ UV T ATIE, T80CTHERIELREH TH DL ANT X D
VOLET T HZ—BH BT ¥ NZHERET S RNFZ B v AR
NFEZ Y 7 LIRS P —RT b RAEIEEZA L TWD08, Wil
TiOs \NHAE 3 E 1% 210 LTEY —FO/NAIW. YEMEE %2R 2-1
(2R,

FHUMA YT LRHEOAKIEL LTIET 7 v Ak, KEE, KDC %,
ERERB L OBERIEN M OGN TWD . F X B Y U MO S RIZHB W T
HH)E T 2MEMZ G520 20%, HRBIFEOBRIT V71 Y iiisr & gk #
YOREN, KIGEREBLOKIERDOERENEETHD, n DIREI LI
TR 2 DIRET D EETH D, £2, NFZUBmA U 7 LAORERMEEZ
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Table 2-1 Physical properties of fibrous octa potassium titanate2

fibrous octa potassium titanate

a3 D
e, TEIR
B
IR %

B AR
pH Okth53i)
il #5/°C
5| 958 B /Pa
5l R =R /Gpa
B H/Qem

K20 - 8TiOq
ERENI RN o
3.3~3.4
0.7 LLF
4
8~9
1300~1350
7
2800

3.3x1015

O ‘Potassium ion

Fig.2-1 Crystal structure of octa potassium titanate22
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2:2-1 TN =0 LGRERLOREE

IEFROS F T TEXAEFE IS L > T @Rz Bk othoflba
WZELESE, HOVIERNEHEOISAERM ZTH ST, @BERmICIHERE
LB O RN A AE - THif, Mt BERE, @3 T HZ OISR 32 Fik % ik
WELE WS, L7eR-> TEBEYOBEAERIR, EEENICMEEIRG, &
DV E D RERED TE D FIRIT/R > TWD Z &I Z DLHIED R
WD, HECTRENRENE T, ZET, #E T, BEERN L, MMEREE
ThHIZEREBNRNPRE V. G E LT, Vi, 7 n
AR, a2 U R ERH Y, MEDOFEIC L > TWANADLBIERH
5. L TCEDOREMNRLDOELTT NV =T LADOBGBERILEHD. &BD
EFEUSERD - EOBMTIIA A E LTHET L2 EE2MAT 50, 0
DD 5 GBI DG E ZIEBBAIC AT 2B EEZFIHT 20 TH - T,
BRI, Mt E, BiREER LS L LTEMSND.

SEARER LI T VR =T LD, FH L, BB, BT AT IR ET )
— NEMIC L > TEREICHEE RRICZENRET 2VWb 5 7 &R
xt LTIt s, REIXEE CRIOBEEN & <, Bhomat: & 2L ak
RO, ZEHMITNZ TH v M2 EOLIEL LTRSS EL L
7o BREITIZE NS FUE B O M EE ALY Y — RN & % 53, RE1LE
DERAMIRIEC LV BT o EOFERE LTRHHS LS. 4
TNAI=T LOMIHEOR S LGB IEOBENZREPIER S, S &
SERSECHEBEMEREE LTS TWD.

2:9+9 TN = ABWRERLOEE
e e e i, KoEXDMERURELZFIALEZb DO THD. K



(H:0) & BR T 2 &, i) 2 & 13 £ (0), M) 5 I1EkFE (H) A%
YD ZOBE T VIMICER, BROMET D LR XD ICHmGE)
NHIEH#0), BGOSR EHEBEAET D, ZOBENLRAET HIBHE L
TN =T LB ZEZ LT, BET VI =D LDEEZD< 5. Th
MBI IR AL R AL D B T d 5 .

& B TS AR IR AL B S IR R T 2 1iE, RE P OB D %2 A 4
PNBE) L2 IER B0 D F D BALIEITA A HENETH L MLENH
5. BIEREOR CEFELIIA—ADBENT L L0 REENH D &, B
AU T b EAL R BII R R ST, REITHE AR S L Coii<. 22
T, ZREHICBILEENRET 270100, BErEEEIEe 223 E
AEBR T, A VEENMELENICEZ Z2LERH S.

Fio, BREFIZEBIEA A UANOT =4 R AT HE, 7T=4 1%
JER & UCREBER Z2UkEN L2V T, B TFF (A & T =4 2 (02) DB HE)
T 5EE, TROLEMRITH > THRTICT =4 B EEFITIRAT 58
&, FoTKBALRWE LD “HEL LD ENRREND.

szl © & 2 &R I%, b OIS BRI ITMREDO N Y ¥ — R E
T 255 Bt Thd. ThbbEBHOE FHHEEENIERFITKL,
MWESOL DO TOT N F EEEZ R T X0 bz B+ 55
FIZBRY, MALEBEIIRET 2. BRI, MEMICHTNRY Y —
BREE R —T AL W 5. /N Y — R & 1%, ER b4 B RS s C ALY
2, BMITEWELZO b & TERMEDOBIEMEEF Z RNV TREIKET 5.
EDLIRFMHTENY Y —HOREDRAERLT D20 E NS Z EIZDONTIE,
Kubashevsky DR DR EWIMENH 5. FHOLRESBILWIZZLT
DA, TIRbLAMSE <1 OBAEICE, JFREENICEE Ry B x5
ST, ZHERBILYEICR->TLES. —JF, BEIE>1 OHFAIC



%, R L7 b B IR e THISBZE 5 DT, N ¥ — R AERK
THEMENBALT S, F£ 2-2 12 Kubashevsky OB R ¢ DIEERLT-.
TNV R, TARY FEERIEIRNT VU LAERVTIIABESEN 1 X
DINSWVWEDNRLNDT, N T—REEZS 52 LT TERY. R—F X
B, BN T & 72N U v — B @ OB O @) X LB ARIR O WRAEER &
ST TR EZERL, Z2E 57D THD. LEENn->T, 2D
AT ORI Y =By R —F AMOE SO _HtEiEs & 50

T, HEMKELE LT TN S.

Table 2-2 Capacity fraction of Kubashevsky?23

WAL DTS | &8 DORNFE = RFES (o)

Na,O 0.55
MgO 0.81
BeO 1.68
Al,O4 1.49
TiO, 1.20
Zx0O, 1.56
Nb,O5 2.68
Ta,O4 2.50
Cr,04 2.07
Cu,O 1.64
CuO 1.72




223 TNI=U LGRERILO SR
25 C, 1~3 % = VE/KERT T Al Z BRI L C, B87EIE 80 V TEMF
T5&, WORISIZ L > TAlREIAEN, ZHLEOBRILKELZET L.
(1)AL DR = Al—>Al3+,
Al3++H;0—Al(OH)3—Al:03 + 3H:0) (2.1)
(= A MRIE THEfRMEIL 220
(DA A > DJikE & AleOs DAERL
20H —H20+0 (& £ # D g 3 JiL 1) (2.2)
Al+0—Al2O3 (o 11 Bz 159 (2.3)
(IDDIGIZ E > THA LTz AleOs (L) Dz m A NIRIEEY & &l L TR
ET D, ZOMGMEDOHEEIL @AY, REOLAE O AIEEIEE & =
DOF, Thbob AURRA LR EIZ, Ao ES BRI 5
LDEEZOND. ZOREEIEME (barrier layer) & V9 . 15 E O(FTET
5 Z LI DK O FIE RN IETINAFAET DML OKRE S, BEMND
BHLIEELIVIZANT/NS NI ENbHREIND. ET-GMEB(LOBRDE
JE, BEROZNPLbHEMIND. ThbbER-—ETCEMRT L L, BEIT
E U TRl U CHERRMETE MR O AR Z 7R 328, iV TR DRI 5 <
BERTHEZD. ZOBELRTES L, (IO OH-OBENREZ Y, ¥
EOMERFZ2ET 5. ZORFR AT EzE-> TAIKFE~BE LT
Al EREOMT Mgt AlLOsiEME A AT 5. ZOEHIZEEITLZWVIC
—EEICESL< . ZOXRDITTEERBIZy - ALOs 26D, ES1X0.1 o2
JEE O 2R MR MERE R T AL TIE AR W (EE R 107 Viem). L 72> L AlsOs £ D B
EREMBIEICL - T, KFRMaOAERELZET 5.
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2:2-4 TNI=U LBGEERLORE
TEVESE DAL EMR OEMRIEM 252 THRE L TR Z AT 5.

NEAETHD. Thbb, BLEBET Al FHANEIZW 2> TIEERE % £
LoD, ZOEEHEN/ NS 20T LOHT, —FTIEHELEB K ST
WL (B &5 10~% 100 ). 248 OFLRIXEMRIE OR AT 5 & Th
ST, BrLWEHBIZZOFAETER SN DD, FLOME IR ST LM
FRb I N AR T 5. 2 OF 2 BRAIZK 2-2 [2RT. ZOZHEO LI
BRTMIC—HLTEBY, Al REICEETHS. BRIV BT
WM ETIZT AR Y TRIRZEE AR 2L &, M 2-3 17T Lo7k
Keller £7/b& LTH OGN D P LICH ZFFOBAIN L 6 A= LG
DL EKEIERKRET 5.

Hoigh e 7L
fL ERIEIN
— S —————————
Al b oE ! %
M fL
)= JE

Fig.2-2 Typical cross-sectional illustrations of anodic oxide film24
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Fig.2-3 Typical cross-sectional illustrations of anodic oxide film

(Keller model)2-4

ZOWE, ETNY Y — RIEN RS S TRUNMLE B AR R AT
5. LUK TOEMESGIC XL > TR SN2\ NFICEIT T 2 itk -
TAV Y —EBEZAERICAL, EIESZEPIKRETES. 250
S AT DENIZ DX D IZEMRIRPEIREZ FFONG L > TRED . £
LB D N Y — @3 E H R B A e T 2 7Ol EMREICH Y,
JEEEK 1nm/V T, N Y= RBIZ X THEV. RS L EIE L
ZIEHBIBRICH D05, i nm 2258 EH nm OHPATHIE CX 5. ES X
PSR 2 T X S ) AL E TR T 5. ZALEREIEANY Y —E DRl
BONBHLETFoNTTERLLDOTHLIND, BEROMHEIZAR LAY ¥
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NDOFZ ) U LB I OFHEEOBHMIZRITEARRE TR LETH
L2 EMMBIRIER—TH Y, BKRNG < MBI ~DEEIT 2N E D &
HIWT U 7. b oh e 2 A 3 2 JEHE & U C o e AL RDOE AR 7 ) & —
B @b F & R ST01 CE¥RIAE 7 nm) ZHWe., AF L7 —
X ACROS ORGANICS ##TH v, T LS O IEITF v FL B o
a3 2 7.

322 OtflghrRe o FEA
HIZIRE DX AT v 7D ZRE L, I HIZIEE HDBICKHE L H 5
T CEICEDE Lz B O RKIFITIHENR T 7 (R 15 W, K 352

AV
i

28



nm) ZABFALS L 70 mm 225 XHORE L. REAERICRNIND
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N—REZEH L. &I, AFORENMEEEX DN ERTIE, K
fREPERE 2 STl 2 720 DA F L U T —1FR D 2 5O R E IS 95 0.2
mmol-dm3 D A F L U T —¥ERE AV, BEE T2 KFREDL BEIREE TR
EORBL, taoaFEieWE S EEFR< 0.1 mmol-dm3 DA F LT
VIR AN 2, SEAMRIBE A A B 2 72 o 72

323 BEE O

B AERE O EREIR X #RIErEE XRD ; B EtR, RINT-1500)
ZMAWT, HIESRM CuK o fft, EEINEEE 40 kV, it 200 mA TH Z
mote. iz, BRREORIRITEATE 7 BME (SEM ; A ARE 1R,
SEM-6300) % W THIEEE 5 kV TRmBILE L 7.

3.3 &BRBBBmAERINMAO EICRET 5 ERFIE
3:3-1 AlfB LORE
EHL7=4E Al BUTHE 99.58%, JE X 0.3 mm OHERDELR TH 5.
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ZNZE 20 mmX50 mm (ZWIY L, BAEb & L.

B O NaOH & NagSiOs 13 ¥ # b @k 8 o Kl sl 2 FH 7o Bk
W7 h~A XAl RITHE 99.7%, FHRiFE 255 um T, L =athfl
Db D xRNz ERLE v -AleOs By AR IT Y 1 RKLF£E 0.007 um DK
b T ¥4, %4713 TM-300 % 7=,

3+3-2 Altko MAO st

[t D ALBIZ LB E LTT & N BiAE 21T o 7. £ D%, A il % 20 mm
X20 mm OIEFFICEH D LAY 7 a v L o8k ¢ LA KoMk
I EER LT AF 7 L7 BEMIZIE 110 mm X 60 mm, JE & 15 mm
DEEED—R 20z, KIERHIZE 1 dm3 o —h—Z2 Wi, il
EAIMEE X L, EREEMEL 40 mm (2R, AF¥—F—ZH T —
T — B CEMIR Z < L7 5 MAO PR L 7=, FEBAFHKIE 0.025 mol-
dm™3 ® NaOH /KERICE /LD 101 12725 X 512 NasSiOs 2 nfii s+, £
® 0.5 dm3 & A 7. MAO ML i E B IEIE TIT o 7. ENANEDR 0.05,
0.075, 0.10 A (FEBHHEE 125, 187.5, 250 A-m2) —EDFKRM F T, M0
REFETIE 80 Z0fE & L7, AR ICIRINT 2 Al By Ko EIXHINER 0.05,
0.075 A #4130, 0.1, 0.3, 0.5, 0.6, 0.7 g & L, 0.10 ADHFAITO0,
0.1, 0.3, 0.5, 0.7, 0.9, 1.0 g & L7=. BMIETIZ ALOs K& IRMT 5
FERCIIHUNE MR IX 0.10 A —E L L, HMEDOEIIFO0, 0.1, 0.3, 0.5, 0.7,

0.9, 1.0g & L7,

333 MAbEZEDOFEMm
Bon-RE R OREBLE, ARMOHR, BREORHEIX3-1-1-3 ¢
FIAR DORERS, BIESRMTIT- 7=,
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4-1 5

SCAREE RS T AL B I LD RIETH Y, A% - BRIESHIC XY
TiO2 B & a2 M WTZ KD RFOSR R SN2 ENiER &R D 4D,
2001 4 Asahi 512 & % TiOz D AR ESIT B9 2 W DA, el T4
OB VYEEFER L CHRERRNT 2720 CARCE SIS WE
WA ENEME 2 EENT D2 LN TE DREREMEE LT 2RO
TN 5 42749,

ZOHT, FERAML TV D HMBITEENR CTER T 2K O TiO: TH
D, SO E LI RE A RSB 520, EMmICBA R EICLY, K
WRIELLTHAT 220820, 2ol M AL —52H0nd L, E
B O THABER AL V=55 RA LS ETLEIMERD L. £ 2T,
Ti M EiC TiO # EEMEE T 5~ A4 7 v 7 — 7 f 1t (micro-arc
oxidation, LA'F MAO &BEFLT D)L 49D 4DIZEH Lz, MAO 51X, &
DBRYEE T TNV T EBICEBLEZHML CRIEKEZBE IS D HIE
Tho. ZOHFEZ, RS> REG R G TEd 2N MEICL Y mTx
VX —IEE DT DD T8, BEREIR TITMA S0 T/ K kL o S o
VHE AR R TE S,

EHOITTTIC, Ti © MAO JEIC X 2 BB IZIE ) > R TR AR K A3 42
ELTELBRE CHDHZ 2RI L TWnD 48, 72, Tto 13 HaSO4, H202
KR CHERL L 72 Ti-MAO B Al B REREAL 2 5 L T 5 49,

Z 2T, RETIIAMEY VBE KK CMAO L L7 JERED 72 % TiOq
TE R A R e U CREB T A 2 2 E L. £, KIEORED =
BOREET~LD 2 LIk 0, Bl & MAO (2 X - THARL L 72 iRk iR
EOBRE R L.
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4+ 2 JUERYREFE & el sh B oo BAR

U BB OWA A B XY RO R % 5 O EMIK (NasPOy,
K3POs, (NH4)3PO4, NasHPO4, NaHoPOs) (25T MAO ALEEZ4T\,
Z O O RRE & AR EEEE O BIGR & FH T

BRI EEN2RC EH L. ZOMIBE RO Nl b
23 B A R A & LT MAO S & KR U7z, 2 O3 /B Rk oo FE %5

IO LTS LRICKT L, TO®RITHENBLE TE 5 MAO fEHIK L 72
D, BEITNELKRIBLOODBIZEF —EMEZ R L. WTHLOEMIKTH Z
D FEJTFAEIX 450~480 V TdH - 7=. MAO ALEL [ O B AF K O WIR 134 20°C T,
30 /7 ALER L 721 ORI 40CIZ ES L=, X 4-1 1 MAO LB ik
D+ 2T (2L, PO R OB NEITER 16 mm THD).
DX, MBI ER RS CRAEL, FAVWATH-7Z. 2D b,
MEDK Z > TWDJEDOREZBEHERET D 2 SIETE 200, BREIC
1000CLL EIZEL TV A EHEMTE 5.

SONTZLED XRD /"N — 2 TR, W OEMRK» &L
ERELETT 4 —ERTiO Tholz. Lo7T, BMROMA A4 v OFE
MU X D AR O ENIT 2R 0o T2 B 1 NagPOy4, KsPO4, (NH4)sPO4,
Na;HPO., NaH:PO4DJEICZ 4.5, 4.2, 1.8, 4.9, 2.1 um TH Y, WFh
DRESL 5 pm L FOEETH > 7.

XRD TIEERNRBO SNARN-o724, SEMIC LD REBELETIE, hE
NERRST-RFEBHLEEEL R L. £, FLITITEWERENICET L 51T T
ETVD MR ERENGZRE L TTE TS MEHE) o 2 B3 fF
ET5Z Doz, SEM LV, fLOEFHICH > THAO I #E2
2005V, AAOHSIFIHAMIVENIEEZRLTWVDS
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Fig.4-1 Photograph image of appearance with electrical discharge

under electrolysis
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EoT, ZoX ol mA & UCladil & XA Lz, /ER L 72 b

FH O SEM B & [y, T o fLo AR m AR A X 4-2 1SR T
(NH4)3PO4 KIEH CTIER L 725 B8 OO L TH Y, £ O fih o & gk
T TEMoILTH- 7.
FEEOK 30X40 um =V 7 TOLOEE, OBEREIIHD LB LZ
DEREE G EFTARTAEREZ R 4-1IZRT. BOSHIIRERETH Y, KX
WHLE /NS WD 2 ODOFREICHEHTE D Ll L7z, Lo T, LN 0.8 1
m P& TRy &L, 2Rz /) EHoBLT. BG4
BUEMIK CER LD E T 5 L, KsPOs, NasPOs, (NH43PO4
DNIZEREIZ D DL DOEENE T L. Thbb, KA 4 TIEKRE
WHENEZWHOMENSEILGF L TS, Natf A TlE KA A Lk
NILOE B KA E BT, NH A A TREREWARD 2L, hEn
LARLWFEE & D,

NasPO4, Na:HPO4, NaH:POs DV VORI L 3FOY VBT K Y
U LRBIR DO AEREZ LT 5 &, NasPOs & NasHPO4 X K/NLO A
FIRREE TS o 7oy, BEIIFAER T pm 2 5 ERICKRERIDHFIEL
72.NaHoPO4 TR EWHIZA 2 EFITEZEHDO/N S WAL HER TE 2.
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¥ oot -h %
-~ (q“’

Gush type

Fig.4-2 SEM images of titanium surfaces after MAO and typical
cross-sectional illustrations of sink type hole and gush type hole.
Electrolysis solution. (a) : NasPOu, (b) : KsPOu,

(c) : (NH2)3PO4, (d) : NagHPO4, (e) : NaH2PO4
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Table 4-1 Number of pores and porosity of titanium surfaces after

MAO for 30 min in 0.025 mol * dm™3 each electrolyte

solutions.
Electrolyte solution = Number of pores Porosity / %
Na;PO, large : 26, small @ 73 4.2
K;PO, large : 39, small : 96 8.6

(NH,);PO, large : 16, small : 105 2.2
Na,HPO, large : 25, small @ 60 5.9
NaH,PO, large : 11, small : 192 1.8

X 4-3 |2 EARIERE & FR TR R A R T A RIIC 38 1 2 RS 5 R[] % o A
FLY TN —DFERBENRIDZ LD, BREOREFICL VAR LIZED
FfREIC RN H D Z R bhoTz. 72, (NHL)sPOs ERIELLIN Tl
AF LT N —REZRARE 1250 L, 2 BT L Tnd
Zembrol. Thbb, 1 BB ITRA 1 RH £ TTREREBERD N
RO HNDESY, 2 BEBIZENUBROELH RS TH L. i
RO BB ST AITIC 24 BRFRIRE SR CTH 0 A F L 70— KIEIRIC X 5 W 5 AL %
LTS ZL, EEABMBNBICREREATLI LMD, BETHRND
INFZ RV T LR TR RIS T2 2 & THETORAERELY
b IOICREESEMT D NAERENEZ > TnDHEEZXHND 410, L

L, (NH4):PO4 EFKE TIZZ OBILITRD b LRV, o BEMMK &
TAF LT N—ODRERD D/ E WOl S22 5 R W AR B
Zbhd., ZORREEM 420 SEM FETHI I 5 &, (NHy)sPOs D Al
MO THLZ D, BHUOILZAT HRBEITAT LT L—D KA
FWEDBIDIZSWEZZOLND. LT - T, L B2 [EER T H
DML TAF LT A—ICHT 2EARERLEEBEZX NS UL EDZ
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EG, ILOFEOEW; BRI ET L xR L.

4-3 DHEEBED A F Lo 70 —RERAD O & % 55 fREE (mmol-
dm3-h1) &L L THL42ICEK L. BE ORFRING 1 KM £ THMEE &,
125 5 Hf[A] £ TOEE O S MR DS IC/31 TR L7z, iiE % 1
B H, &2 2R LT 5L, 1 BREBIDLATREER L FEL
DELDIRTHY, 2BEMBRIICOHEDOHZRL TWNDLEEAOND. F
7o, TE(BE R & 2 RS A OEITHARBREREDOREI I EZXLTWVNDHEERD
ns.

1EPEE Ol & £ 4-1 OFRERZ T 2 & RE WAL OHMN L K
DIEEIFIE—E L. Ler o> T, ABERERZIIMET L ONE LT IC
AFULUTN—DPRYIAENDIBLTHDLEZER DI LENTE D, 2 B
DY) T 1 BEE R L X T—HERN NS ZDEB/NNS V. 20
ZEMD, ORI DOFERIZOE D ZEINLR NI ERbholo. L
L, TOFTHEDOKE o7 NagPOys & KsPOs DR K & Bl524 2 &
DO EREEmICIERFEETHD. Ko T, TIHEOZL WV EIEE CHhRAMENE
TR TnEBILRD.
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Fig.4-3 Time variation in concentration of methylene
blue solution, in which titanium surface was immersed
and UV light was exposed.
Electrolysis solution. A : NasPOs, B : K3POy,
O : (NHY)3PO4, A : NasHPO., @ : NaH;PO.

38



Table 4-2 Resolution rate of titanium surfaces after MAO for

30 min in 0.025 mol - dm3 each electrolyte solutions.

Electrolyte Resolution rate / X 10° mmol-dm °-h™*

solution First stage Second stage (Average)
NasPO, 3.64 0.35
KsPO, 4.25 0.25
(NH,;PO, 0.15 0.12
Na,HPO, 3.33 0.10
NaH,PO, 2.15 0.12

4+ 3 LB EE &b 2h oo BAR

MAO %17 5 BRI W 5 BARIE O\ L o TREO a1z 22 03 4
U7c. 220, EMIROBREICEHL, TOEWICLY ED XS REENDH
XN i Ry el

BRI 4+ 2 THROKE o7z KsPOu KIFH 27BN L7z, 1B
0.01, 0.025, 0.03 mol-dm™3® 3 FE¥H L L7=. FiEED KsPOy, TIER L 7=
FeibiE s im > SEM G H % [% 4-4 1Z779°.0.01, 0.025 mol-dm™3 T,
0.03 mol-dm™ TIIMHA O TH 7. Fiz, BEIEHVDHOIEE MAO
PRGN <, BB SRS - 7.

X 4-5 (CHAMBERE Z TR R AR T, 4 - 2 TORRE L FERICEHT O
L& HDRE 0.03 mol-dm3 MK DK TIILEFERERIT/ NIV &
MPHER T E 7=, SEM FIIC X 5 LA ORI CIE, ¥R 0.01 mol-dm3
& 0.025 mol-dm™3 EMEK O R BITZ N ENILD 5D 2 EE D 8.3% & 8.6%
TRBEECTH-7=. L, BE 0.01 mol-dm™3 O EMIE D KD J5 13
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FZWMERENEN -T2, Z L, 0.01 mol-dm™3 DO EMIKIEE T MAO #2179
Bh, LA ERE L CARKRL, ZOMEANTORTBMBENIND T DD EE X
s,

Fig.4-4 SEM images of titanium surfaces after MAO for

30 min. Concentration of KsPO4 solution.

(a) : 0.01, (b) : 0.025, (c): 0.03 mol-dm™3
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Concentration of methylene blue
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+
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g 0.004 |
g

0.002 -

0.000

0 1 9 3 4 5

Exposure time / h

Fig.4-5 Time variation in concentration of methylene
blue solution, in which titanium surface was immersed
and UV light was exposed.
Concentration of KsPOy4 solution. @ : 0.01, W : 0.025,

A : 0.03 mol-dm?3
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4+ 4 SUERRER & OGAREE o BIfR

JEARIERE (T MAO 21T BBICHWSEMIKOBEBE L BEICKEIND Z
ERHIB LT, 22T, RICMAO ALEFFREIICE R L, £EOEWITEY D
K OMEEN D D DNT T

AR IZ 1T NasPOy KIS & 3R L 7-. MAO AFREEfH X 1, 5, 10, 15,
30, 60 73 & L7z, BAHEFRHEIC X D8O SEM GH AKX 4-6 (2R .
MAO MEREF OB 10 43 TOFLIFEHE T, BZMNRH 0, K&k
fLiFBlg sy, Lavl, 16 DR EICR S EAIFMREA L 2D, RER
LOERBRBDLEND X IR D. S HICKBERm N FEIZR-T.
X 4-7 12206 OEDSEAMERE & 7~ . IR R O M A K E < ST T
3ODTN—TIZHT HbiLD. MAO QBRI 1 53 D 1 7L — 7 Cld i il
SR L NT, RARERERIT/NIWV., 202 L3 AAREHMcHD 2 &
EHL =TS, b~15 0% 2 VA —T I3 N BN D 2 BEERE T
o, VBB OSEHEITHE D KE RV THUTILO 72 )0 0 H Y
LEIETELZ &0, MEHMEMREENEELTNDEBEXOLND. £ L
T 30~60 D% 3 7/ )L—7 Tk 1 EME DIRERENRELS 20, etk
WERENRKEL o Z AR LTWS. 2T IED FLANE H s & i
RNCZEAL LT TH Y RESKRERITCORERAARERICHEEL 2N &R
Ezbnb. £, MAO LK 1~60 /3£ TOZTNENDEEED XRD
WNE—2 T, 1 TIET X —EBRTiIO DV — 7 TR TE o7z, 5
~60 72/ T T MAO LEEIEI N R < 22 513 87 F ¥ — BRI TiO, D ¥ — 7
W< igole, M 4-7T02BEROHE, FhbbtMtiED R & & & g
THEFERLTHDLZ NG, AR LET FZ—ER TiOs D & L OFE
fn PR OEA AR IS B L 2 E b o T,
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Fig.4-6 SEM images of titanium surfaces after MAO

1in 0.025 mol-dm™3 NasPO4 solution.

Treatment time : (a) ; 1, (b) ; 5, (¢); 10, (@ ; 15,
(e) ; 30, () ; 60 min
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Concentration of methylene blue
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Fig.4-7 Time variation in concentration of methylene
blue solution, in which titanium surface was
immersed and UV light was exposed.

Treatment time : O ; 1, @ ;5, A ; 10, A ; 15,

[1;30, M ; 60 min
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4+ 5 BRALIESRE OFLIIR DEWIT X 5 el e B oo b
MAO ALBRRFEIZ K D AL RE DIEWE TS 72912, XPS 2 H W TR
RHOMBEONBEF AT bV T ATy F o L0 ES HEICH
ELle., 22T, BEONKE AT M T 1s OB FICHIGT D6 =
X —532eVHIEOE—VIZHEH L. AT /V¥—525eV b 545
eV OF TR O LEEBFEDT VY FBEWIGEFTI S X Bk LSEATHRZ 5] X,
Ny 2 TIT00 ReELI. N7 7T b 01sDE—7 ETOEI %
Wy, zoErEI Y ME)OEKE TI REOBFEEO H % & LT
L7z. MAO EME#HIZ 1% NasPOy /KIAHE 238N L, B[] 5, 15, 30 43 C
MAO %17V, RERBIZER L. ThZnoEEEIZ 0, 1, 5, 15, 30
TN A Ty F T LT XPS AT MLOFER AN 4-8 13T, 7,
JVERBER] 15 i oW\ ik v F U ZBH o Ev 1, 3 BFfij o XPS 27 h
LERLTWD., =y F U 7R 3 B TIXTF % v BRI W LE TH 5
= NAMITELS o TWELZ bbb . KDL ¥ I x—
YERVBEWET VT F UKL 0B 30 0 E CONREBEBFEA Y
v N ONBEE R LRSS, MAO QLEREER] 5 43 Tl 7547 E, ALERIFRH]
4y TIiX 7336 E, ALFRIFRE] 30 0 TiL 6695 E TH Y, MEKFHENE L 72
HIFERMOMBENHD L TWD I ERNbhoTz. WERFHE 5 45 TIEE
MO EZFTLH2RETH Y, LR 30 43 TIXMEEOILE2 H T 5 KK
ThdZens, MEMOILZ b ORBEIIBEREN L, BEMOLE SO
BRI EBEEN DR NEEZLEND. MAO WHEMEZEL +5 &, KD
RERENZMT 2720 TER <, BEENED T 2R EO6ND. L
7o T, HIERmOMBZRE L ICMBRICEELERXDDEEZOND.
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Fig.4-8 XPS spectra of titanium surfaces after MAO in
0.025 mol-dm™3 NasPOy4 solution.
Treatment time : (a) ; 5, (b) ; 15, (¢) ; 30 min
Etching time : @ ; 0, @ ;1, ®;5, @ ;15 ® ; 30,

® ; 60, @ ; 180 min
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46 PfmEg s & MAO ¥ TARK LB L F & > o el sh 5 oo i
REBEEZ LS ED Z LRV, DI R A & MAO fH ik T A Rk
U7 bR IC 2 5 BRBERI 72 B 2 /R L, el RB I E D K 5 g B A B &
ET 0 E AT EMREIT NasPOy KK 2 7o, 3EBE £ 100, 150,
250, 300, 350, 400, 650V & L7=. Z 2 C, XE®E/L 650V TIIRESE
JEMEIC BT 2 AT 450 V TLE 2 MAO fEIR & 72 5 72,
FNENOWLEEZ BRCBIZET 2 L, REBE 300 V E TITRBKFIZ K
fCHENBETE T, KO TFWEaNHER T &b, FIHIE K E R
ILGREEALIE Tdh 5 &l L7z, 350 V LL oD Bz B I3 AL BRIKE 17 K AE FEE 23 8
BTE, KBEOAIIIKATHT2Z & XD, MAOREEL T o R &k L7,
IO DOREBEO AL A N L7, 96 RSB ZO AT L T L
— IR DOEACAE R E X 4-9128F. 250 V E TIEEMEAED 123 0 i KAE (£
FLU T N—RETB/NMEZRT) Lotk 8350 VI TIRT (X F
L7 —IREIIHER) L, 350V T &AM REIZIKS 2o 7. Z L TH
OJEAIERE S B3> TS WS HiIfRIZ R o 72, Z oL 3 S OfEIKkIC
SFBNDEE X 100V 5 250V F TIEBBEELEE, 350V /» 5 450
V £ TiT MAO I CAR L72ERBIE, £ 1L T250 Vb 350 V E T
FNRIET HEBFHITOETH D LW L. I, KR EBEIZEBIT S
ABtOEXEBFEEL XPSEHWTHIE L. S 5ITK 4-9 & MB 2RI
HMEL, MR LA EZX 4-10 12773, 27200, REEE 350 VIZHONT
TSR EFICALETHYVBEEL LOMBOMEOEFEEMENRS D H O
CHIBTL, ey FbEA L. K410 kY, REBEBEEZELIED Z
& T, RBtoRmMEFEE S MB ofRITIFEC X5 2Z@#x & o7, ZThid,
i b s, EBREEE, MAO Mk s 2L T HIT, MEENKNES
BT DI ENLERMPRENPHALNITESTWVDEEEZLND. Lo T, k8
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BRBAEDENEIT HHEO—2L LT, ZOREIREDE N OEENE
ZHN5. KB ENE W, TRbBATEREENE VR TIXKO X
INCKHEMRA RS R-oTEBY, BHELY BT ARRENTIRIEIC -
TWo. £oT, MAEREITIZOBENT VAPRRNIZHy TREILEE
ZOND. PP INDZETZOEHSNT 77 40— F I, IHHEAN
BT D E TRABREN ENDEBEXLND. 22T, FRCEEFENT VAR
AL T D BT LUV KB LB X > T MAO UGS A HEST L7235 77, 72
bHELL (BEM) Tho e TPHRINDZ b, KEaFEREILMHER AL
ONBETEZ2EEx b5, £z, FLOEHSIT RN TREM
MRENZE, FLEVWITBRNORENRF LT NI &b, HEBREN
B DEMNEIZIONETHLZ LDBRERDEEZOND.
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Fig.4-9 Relation between formation voltage and concentration
of methylene blue solution, in which titanium surface
was immersed and UV light was exposed for 96 h.
The titanium surface was prepared by MAO at the voltage

for 30 min in 0.025 mol-dm™3 NasPO4 solution.
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Relation between formation voltage, resolution rate

of methylene blue solution and photoelectric amount
count of oxygen, in which titanium surface was immersed
and UV light was exposed for 96 h. The titanium surface
was prepared by MAO at the voltage for 30 min in

0.025 mol-dm=3 NasPO4 solution.
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4-11 |2 MAO T/E® L 7= TiO: F2 i FE-SEM 5 H % /3. MAO fH 1Kk
THARK LB L CTITXERN 40 nm OB 2R LEICEA L, EEMN1 um
DZWRLF LR TNDHZ ERLND. —J, BB TES, FigTh
L. ZOREIIHIAEREEK TORE R —EE X L, 0% KIEKEIZ
FOVBEINTHET, REANS tm OMMOREWRICRD EEZEZ DB
5. IHICMAO RKIENREIETHHZ LB bbY 5 &, G
ISAFAET D MKHE T MAO UG BHMET 2 2 & L0, it & MAO #E ik
THR LTCBLIEDNEBIE L T O EBBEBNFET 2 LN TE 5. 2
S OREI A LA BRI 3 5 &, FERE B T H D BB iR & b M
NEy MAO fEIRCARL L 7o B bIE & CIER ST 7 E oot 3 2 EE N
R D70, =BT TE vy, BiniR(biE & MAO #lE TARL L 72 i
LI S 52 E DR WIE, T b baiE TIETE 212 EL B — 21, %E T
AL (B ™) DR E S EFRBREN R BICMERERAEVWEEZE X NS, &6
2, AR L72 K 9 IZENEN DD IR T 2 HEE A FE Ly & 00X, Jefil
BERE LGB DIE 5 DEATNDE EEZZLND.
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1 pm

Fig.4-11 FE-SEM image of titanium surfaces after MAO for

30 min in 0.025 mol:dm™3 NasPO4 solution.

47 F&

FM & 70 D TIICHESE TiO2 AR S 2 MAO IEIZ K W IR DM A &
—efIE A ER L, £ ONAERE A T2, £72, JeAREERE A v TR R
b L MAO B CTAERMR L2 LI DE W 2 N2 RU T O Z &AL
M7 o7,

1) MAOEIZ XY &8 Ti Rl Z/ER L7z TiO2 R EIXEASK 40 nm O
R OB R EAMRE T, T2 —BR TIO, DHE - TH 7=, B
ROFER, WHRREE 72 EORMFIC LV RIEOREN R 572, Wb
JEARELRE A FR O BT,

2) MAO {ETER L7z TiOg BB IXER R L0, E A & Rl o
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B AERR LT, MR O FLICITCAaFRRAERP RO b, EHARTZ
DHFIT/NS N ERRH ST,

3) MEHT, AR oE VR X OLERIC LD MAO O fLIERE 23 e fE 1o
BT DLV HBRMANGE L.

4) ML A2 AT D TiOg B TIREANFRIZ L D A F L v T — D43 iR
2 BPESOS &2 0, IR O 1 B B TITOE o MR BOG & 638 s BOG
MRIRFIZEE Z 0, FHILIE TR ME DA Th - 7.
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— 10 m — 10 m

(e)

Fig. 5-1 SEM images of aluminum surfaces after MAO for 30 min
in NaOH+Na;Si03 (molar ratio 1:1) solutions.

Impressed current. (a):0.15, (b):0.20, (¢):0.25, (d):0.30, (e):0.35 A
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Fig.5-2 FE-SEM image of aluminum surfaces after MAO

for 30 min in NaOH+Na,Si0O; (molar ratio 1:1) solutions.
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Fig. 5-3 Time variation in resolution rate of methylene blue solution,
in which the aluminum surface was immersed and a green
LED light was exposed.

Impressed current. @:0.15, O:0.20, A:0.25, A:0.30, HW:0.35A
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Fig.5-4 Photograph images of aluminum surfaces after MAO.
The aluminum surface was modified by MAO for 30 min
in Na,COs solution (0.5 dm?). Impressed current:0.35 A

Energizing time, (a):5, (b):15, (¢):30, (d):60 min
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Fig.5-5 Relation between energizing time and film thickness. The aluminum
surface was modified by MAO for 30 min in Na,COj; solution
(0.5 dm?).

Measured part, [I:white color film, B :black color film
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(a) (b)

— 10 pm — 10 pm

() (d

— 10 pm — 10 pm

Fig.5-6 SEM images of aluminum surfaces (part of white color film)
after MAO. The aluminum surface was modified by MAO for 30 min
in Na,COs solution (0.5 dm?). Impressed current:0.35 A

Energizing time, (a):5, (b):15, (¢):30, (d):60 min
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(a) (b)

— 10 pm

— 10 pm

(c)

— 10 pm

Fig.5-7 SEM images of aluminum surfaces (part of black color film)

after MAO. The aluminum surface was modified by MAO for 30 min

in Na,COjs solution (0.5 dm’). Impressed current:0.35 A

Energizing time, (a):15, (b):30, (c¢):60 min
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Fig.5-8 TG-DTA graph of aluminum oxide powder (part of black color film).
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Fig.5-9 X-Ray diffraction patterns of aluminum surfaces (part of black
color film) after MAO. The aluminum surface was modified by
MAO for 30 min in Na,COj solution (0.5 dm3).
Impressed current:0.35 A
Energizing time, (a):15, (b):30, (c):60 min

o:Al, 0:A10(OH)
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(b)
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Fig.5-10 SEM images of substrate-oxide film cross section
(part of white color film) after MAO. The aluminum

surface was modified by MAO for 30 min in Na,COj; solution (0.5 dm3).

Impressed current:0.35 A

Energizing time, (a):5, (b):15, (¢):30, (d):60 min
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(c)
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Fig.5-11 SEM images of substrate-oxide film cross section
(part of black color film) after MAO. The aluminum surface was
modified by MAO for 30 min in Na,COj solution (0.5 dm3).
Impressed current:0.35 A

Energizing time, (a):15, (b):30, (c):60 min
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— 10um — 10um

Fig. 5-12 SEM images of aluminum surfaces after MAO.
Molar ratio of NaOH+Na,Si05 solutions.

(a):1:0.125, (b):1:0.25, (¢):1:0.5, (d):1:1, (e):1:2, (f):1:3

74



Resolution rate / %

0 24 48 72

Exposure time / h

Fig. 5-13 Time variation in resolution rate of methylene blue solution.
Molar ratio of NaOH+Na,SiO5 solutions.

@:1:0.125, O:1:0.25, A:1:0.5, A:1:1, W:1:2, [1:1.3
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ZEeWNbhots. TR VA TIIMAKLEE LD b Na iy 3 sim L, i
HTIX Na JROITHER TE R otz —FF SiRIET A0 VAET 5 LK
WA T D EnNbroTz. £, TS VAED L X2 AlEY L L
o TWHZ ENDbhoTlz. ZhiE XRD /R4 —2nb Al RO E— 27 73
Bl o TWieZ EMbLH Nz 5.

5-15 I[CKMHIC L ABILIED A F L TV — 3R 2w, 5-15
L0, WAL, BRALER - 7L UL T Y il B IE R & < i
THENbMholz. £72, X516\ EPMAIC LD E o 7 —~ v
Bt TOVH UMERCIE Na BOIEEINT 228, Sio ko idsd Lz, m
WUER-CUE SiA sy 13K AL BR & R AR JE 7228 Na B 13 L7z,
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(c)

— 10 m

— 10 m

Fig. 5-14 SEM images of aluminum surfaces after MAO.
Post-treatment. (a):purified water treatment,

(b):acid treatment, (c):alkali treatment
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0 24 48 72
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Fig. 5-15 Time variation in resolution rate of methylene blue solution.
Post-treatment. @ :purified water treatment, A :acid treatment,

[ ]:alkali treatment.
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Fig. 5-16 EPMA color-mapping images of aluminum surfaces after post-treatment.
Alkali treatment. (a):Al, (b):Si, (¢):Na constituent
Purified water treatment. (d):Al, (e):Si, (f):Na constituent

Acid treatment. (g):Al, (h):Si, (i):Na constituent
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Sipksr, Napiisy EH6 6 2 REL TOHRMBARITETLEZZ LD, M
SRS R A PR DIZIEFEME Na:0—SiO b5 & L THET 5 2 L3
HTHHZILEWEBEZOLND.

56 MLl R mEEE R & & ORI O BR

5+5 &V, FHE NaO—SiO: RIbLEHEREL THAF LU T L—D
SRR O BN D Z 06 MAO TIER L 72 ALOs IR B RIZEMBEREDN & v,
FEdLE NaO—SiO2 RILEM MBS L TIER L, 5425 Z & TR kfil
MREAZ BT HEEZOND. 2T, TONMPBEERKIEA B = X LITHONT
Z L. XPS ICIIMBEREO LR ERHET LI LN TE, S HITHRIZ
LHLIBEDEEBMEN DL Z L0 b, KRRmMOBEELT VA F T
WCEVIRES TR Lic. BBEONEF A7 PV T 1s OEF TG
THMAETRLFX—532 eV (SO —ZICEHR L. AT xL¥—525
eV /1D 545 eV OH TR ALE &L UV MR WGEFT 2 6 X ikt L
1THEsI&, N"v 7 7T ReLle. "ol 7700 Kt 01D —7
FToORmSEWY, zoREBETEAIYV L NE)EBEFERELE Lz, 517125
EERTHDHRERD o =T VI FTE2EHELE 2, MAO I K-> TIER L
ALOs DEREMFERZ LB L. Z0a—T AT 7L — MNORKABERES
BT NVI=U L OREHBRFEROLMEL L. EnEFN 1, 5, 15min 7 /b
Ty F U LI OREREFEEO LY EFHE LR, TR O 7 L
I 7L — FTIE 11762 E, MAO- AlsO3 TiX 11479 E &7, MAO KT
X 24 %DBFEEN/NISNZ ERBDOONT. THITBERZNBZ 72
DEEZDBND. a =TI F 7 L— MIAHEE RS L CH AR 1E
WOV, MAOZEB 709 2L TRAMBENLEELRD o — TV
RFT U= EY B RZTDH. ZORE DR RZ AT T ARERE 2 7
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BNDRRTZEEBEZBND. LIz -> T, BLT VI =0 ARG E T
D AR BEREIZ D W T BB P TITHE S TRy Py v 7B Tld—
BECIEEAT 2 2 EIXTERW. L L, ZOBEBEXMABREINTZZ Eh
5, MAO TIERL L7 b7 L2 =0 AECIIRMBEEEDO T » AR
TIRRBIC 2> TRBY, ZORETERANDEEALINTH NI TIED 5038
ItHhaeboTWnbsEEBEZLND. ZOBIEHICE ST, AF LT L—HF0D
CH#MEDBEBTZEWSMHTLEEZLND.
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Fig. 5-17 XPS spectra of aluminum surfaces after MAO.
(a): commercially available ALO; Plate, (b): MAO-A1,03
Etching time. (1:0, 2X0.5, 31, @:5, &x15, ©:30, (7:60, 8390, ©):120, 10:180 min

83



57T F£&®
BAE—BICHAW STV D ELT & B I3 5K D 12 L Dk

9, N TOMAIIRETH LS. = 2T, WISHEOILK O -0 A

BT RIE OB R 2 RF L2 R & e 2 7V = U ACEBERLT L

=L EAERESHE D MAO E%2 VTR O el it 2 /F R U, TR0 2 RS

L T R 2 fi TR, LT O Z EBH BT T,

1) MAOEIZ L » THER L 72@E T LV =7 LRIy —ALOsH—F TdHh
Stz 272U, MBEEEIRIZ NasCOs % AV 5 & Boehmite 2344 5.
MAO LB D BFRMEZ m < 5 2 & T, fERmENE BV~ L fE L
7=. MAO VETHERE L7 @b 7 v X = o A Y sh R 3 s T %, &
T 0.35 A The b m VW OBAEE AN R A /) L7, FEEE NaO—Si0:2 Rk &
M7 v =0 AL dEE LT il & L OOl RR I
ZENRbrol.

M
&

HLTND

2) MAO WLERRRIZ V5 NaOH — NagSiOs IR SR DIR Gt 2 B S8 C
SRR R~ DR A TSI RE R, EARLE 2 E K 101 705 NagSiOs
BEHEPC LG THRO LSS THMBIRITIE TS5 2 & 03b
o T SRR TR RN IR & RN 9 5 B B 1T ML AN FAE L, DR &
DEWE VI 101 28, R CTRHE9 2 %5 & 13060 iRRE A s &V EE 1:0.5
DT D

3) MAO VETIERL-@bT VI =0 ARBEICHRAEE & U CHIKAEE, FRiL
B, 7T VAL Z 36 T 7R, G B~ D 5O 2 i T R, PR LB,
T VA VALER & ISR ALER & H O AR RSN R 28 R iE 2 A L 72 EPMA
C XD IHESIIC L VL Z 2729 & Na o nEid L, 70 UL
HERBI/RHE Si moaNEAD Lz, @ eAsh R 2o i3 EmE
NasO—SiO b & & LTHAFT L ENRMETH DL Z LN T,
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4) XPSIcLAmTBmEENTEICLY, MAOEICE > TER L7287 LI =
U AROXEEZEITTHIRESERO T LI F LR 24%DFEFERZ N
A LT,
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61 fs

B4 mB IO 5 B CIEHBIK (oY) s STk 7223,
WMER (—Wothy) Aefill & LT, REMFEL CE kT & @Y
U LB X REDOFH LR VTCODMMZIRICER LT, izl 2o/,
b LARAE TR O b i 28 5281 C & UL, O R CTRIE & 72 2 B ~ D IR FF %
BHIZL, DORFEFIEEZIERT D ZENAREEE . &6, [HH,
B RO BERES L0, hEm LR TELEBR . —F, T U
AV LedieF 2 o7 VA Ol U TORMMIZWELERET S
TR,

ARETITHIRTF & BT A ) Oofnb TEMICAEESI N TWT, AF
LT WVRHEIRTF Z e ) U LB X ONZEOFEREZ ROV L L To
AR Z o7

62 KM@ TZ B X NZEDOFHEIRD N il 150 F

MRMERTF 2 W1 U U KN OFFBRT & D MR KT gk F 2 o~ (T2H)
MBS 2 Z LI XV Bk L, METRR 2 MERF L7 & & b % &k
THZENMBNTWD 69, Z Z THHMEIR b 2 2GR L, Jofil
FLTORMizR I o/, ZoL &, oL U Clilos o
STO1 Z HW7o. & 61T, FFERTH DMK @ % > OFHil b [F
ok Z o7z,

WA KR @b # v 2 ERN T T, 400, 600, 700, 800, 1000, 1150°C
DAREE T 1 RFENELEE L7z, %53 B0 XRD IC X 2WEHOFREZ B Z
ol iR, 400~800CTix 7 4 —BHM "k F ¥ MR I N,
S800CHH/NVTFNVH T TF X O — 7 NI, T2 b, 400~
700°C T T 7 # —BARHMER b~ >0 800CTIXT 72 —ER & v
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FNAR LT Z o OHFRETCH -T2, 51T, 1000°CUL E Tl F v
UMK — b F % o Th o 7.

I OREIONMEE L L TOFMMiz s 2R oo RER 6-1 ITELD
7=, SRAVERIR SRR 6 FFR OFE R TH V., RN EReWIIFTIK A T L T
L—EE % Co, EAMMBHBZDOAF LT —EELZ Cv L LTTFRAND

HH L.
Re%=(Co— Cv)/Co X 100 (6.1)

Lo T, ZOBMEPREWVIZENMEL L TOMENRENI LIZRD.
£ 6-1 XV FEIRTH DMK AT ZEL T & o (T2HIC 13 fid 2544 B
Mt AuEnwz ERnbrs., THE—EBR BT THD 400~

800°CMEM A 50%LL LD RN F AR L, HAMBEREN DD Z L 2R L

7. FFiZ, 600°CMEW(T2H-A & £T)E 62.6% TR bIERENEN-T2. 2

DOMERRITEAEL 725 STO1 OB XL ZE 90%IZHE T LHETH -T2, £,

800 CLL ETAFARINHER T, 1000CLL ETATFABMOIR LD Z LI

oY THMRNENMETT 2L, VT AR D & BERERE KT

ToHEEZOND. 1I50CTMALLEMEENELRVWALTFARO L O %

NFVEGEMEDOMRE & L TIROERICH W (T2HR & F£oR).

Table 6-1 Resolution efficiency in each baking temperature of

T2H(Irradiation time : 6 h).

Sample T2H STO01
Baking temp / C — 400 600 700 800 1000 1150 —
(Sample name) (T2H) (T2H-A) (T2H-R) (STO1)

Resolution efficiency / % 10.2 59.3 62.6 55.6  50.9 13.7 8.0 71.9
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6-1 |2 k52 T2H, T2H-A, T2H-R, STO01 @ 4 kD a5 5y @i %
F LWl Zd bERHEIRAKR B kT ¥ L (T2H) & ek L 7 L (T2H-R)
CITAERSRE I LA E R W E N HHR TE . R 2 —F
(T2H-A) 1% STO1 & Rk D oy fEdh# 2 7= L7223, Wi # 121347 0.01 mmol - dm3
DREZENHVIZIEFITTH D, LN o T, MR T & —BI2i3ot il
MR D8, KL 725 STO1 LV Z DMK 9%E D5 Z LB bhroT.
T2H % 600 CTHERLT 5 Z & IZ KV MBS R A mnweE s 7 & —F
BN T 52 8, F70, BERIZ X D Wik THRHETZ IR 2k o 7o £ R mEAED
ENDEEZ DI, MR 22 23 6 TR OB ARG AR BT VR RE AN S B 1
7=

0.10
o 0.08
T
=
£ 0.06
&
>
O
S 0.04
3
[6)]
o 0.02
&)

0.00

0 2 4 6 8 10 12

Irradiation time / h

Fig.6-1 Resolution process of methylene blue solution.

O:T2H-R, E:T2H, A:T2H-A, @:STO01

88



63 FHUEEHDULDNAESE

IR S NEAEMEH e SICFI A SN CEAENE OMKEIRT 2 Vb Y v
LAONfRBEE L TCOF NIz Z 2ol AW NI T X Ui ) v A DR
KTHo ELRETHEAMBHAE L TEIZHAWLR TS RT X BT
7 A(K20 + 6Ti02 : K6T LKL EXRT X U EH Y U ALY G BRI
2, FIEFRBRZEHTHERASL T NT X @B U 7 A(K0 - 8TiO: :
K8T L i) THDH. WMiH & LMLT ¥ v D b v 3% iR 7 mIcH
TON, BEO L AXNVDIE D BEITFHE LY KREW. X6-212 0.2 mmol-dm3
DAF V> T I—¥RE & A, B2 T 2 BRI DL BRI TR & S et L,
+otEEWRE S HT%, 0.l mmol-dm3 DA F L U 7L —IRIERICFRE A
NEZ, SRV A A S Z o IR 2R3 ST XA U AITIF
EAERMBINRDBBO NN, NTFHXU@BAY) U LNTEETHD
STO1 Z#8 % 2 AN RPRBO DL, NF XAV U AOFRRIT 4 K
[ E COMBBEREORERD N RE L, ZRUEZBEDO ZEBKIETHD Z &
MWohotle. £z, KH¥ETH D STO1 IFKR & & B ITIRENBA T 5 — B
Kt TohoTe. 22T, L 0 BRI &S 720 ORERD ZRD, vk

SR AR B (mmol - dm™3 - h') & L, bl L7-.

FHED STO1 TIiX 4.4X103 mmol-dm3 - h1 THV, NFXUEHIY ¥
LTIE—EEMEH 2% 2.3X102 mmol-dm3 - h'1 Th Y, “EfEHN 3.1X103
mmol-dm™3 - h'l ThH-o7z. STO1l ONfEEERBENT X B 7LD
TEB B O MREERBITIZIE T S, BB 5 LU ERE~HL
RN E NPT, BT, NFE IV T LO—BH TIES R ES
USNDIENRRFICE Z o TnWH EFEXT. T LT, NFZ BT T LD
N R VAEENBERT D LB X, BAEKIS TR EHE L.
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Fig.6-2 Resolution process of methylene blue in hexa potassium

titanate and octa potassium titanate.

H:K6T, @:ST01, A:KS8T
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2T, KH¥ETHD STOl, NFX IV U AKET), \FXUHEHY
v L(K8T), MAEMKHENT ¥ il U v A(KS8T-s), RAENTF X B YT
L (K8T & K8T-s @ 7xt 3 EHEERAY : 7/3-K8T & #5, SEM B EI[X 6-3)
DEFEDRE DO ETOBREREEL TN R EZK6-4IZFE LD T,
FD L EDFAMWAEFEF 6-210 Lo, X 6-3 1% K8T ki 0 % i 12 K8T-s

FIFH AL, 2R E L TKST LR UMHEE TCEoREREN KL
o TWVWHRREZ R L TWD. F72, K8T-s (X% DR D TR EkHEE 2 & [
SO AP NETH D0 6-3 DX ICEMMEEIRATHZ & TAHER
B DR END S .

Fig.6-3 SEM photograph of mixed fibrous octa potassium titanate.
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Fig.6-4 Adsorption process of methylene blue in darkroom.

H:K6T, @:ST01, A:K8T, [1:7/3-K8T, O:K8T-s

Table 6-2 Equilibrium adsorption rate of each fibrous potassium

titanate.

Sample ST01 Ke6T K8T K8T-s 7/3-K8T
Equilibrium adsorption rate/ % 21.0 87 33.0 68.8 43.5
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W ORED 2 REHUNICRERKE T T2 LN bhroiz. 2REME T
OO E LV, BRI &7 0 ORERD 2R, Tha RN EERE
%% (mmol-dm3 -+ h'l) b L, L. NFXUBHI T LIOERE
AR E 9.8 X103 mmol-dm3-h1, PR ESR 8.7% & /& <, FEHED STO1
b B HERH 2.2X102 mmol-dm3 « h'l, EHEEER 21.0% & /h &S
W2 EMBIFEAEOEWERERIZIZNVZ ENDhoT2. L, NF X R
T U7 A, T EELR SR 3.6 X102 mmol-dm3-h'1, T 5 =R 33.0%
EMIRY DWERDPBO LN, 72, ICNFZ 8BV U LTH B
HME D W 5 RE 1T (0 WK 5 AR 2K 6.8 X102 mmol-dm™ « h'l, iy a5 =
68.8% LIFIRDEFED 2BREELBRAE L TLEI LR hroTe. ZHHD
LR, MHEORMIIZE & B L, W = IS I N T
WHEHEETE D, 20z &ix, BEFR (7/3-K8T) O VMWK & =N Wi#H O
HEMAGMICEDFEMEE —BTr2 bR YEeELOLND. DI
ZH ORBHIESMRRH AT+ aFEZ RS LT, WA EHEIZZEL TWD
REHZ B2 D BT, RO FEBRTRT L ITEARBIICEY, stk
MRETHZERbrole. Thbb, NFEZUBAYUAIITICEDE
HEWETIMENGET HZ LD ZoBHGIIVWEETHRES AT
2 NI AZ IR VT L WIERRE T H 5 .

6.4 NFHUEBHY T ATBTDREHN AR ED R

INTF & g7 ) 7 2T, SRR RRE W3 € 38 D 4y gt & W A8 O i B 73
FIRFIZEE Z > TWD E DOFBREELHER L. 2 OWERIGE AR E
[ (photo dye adsorption : PDA) & FESZ SIZ L7-.

NFZ AV T LDNERRAEZMDTDIC, U TOEREI o7,

EEENT 2, 3, 4 REENZENIRE 5 LR L8R A B Lok, %4
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MR 20 TRAMEBIEL L FERE ) ORE KT T EBAERO A
FREEZRE LR ER 651 LT. T72bh, WELZARORE %
PRI, KDDL HIC 2 KL 3 R RH TIXBH 200 5 LBk
DFRAENBZ D DD MERNR EGDOE D EAFERE LT AT
Vo= IME Lo L, WA LI HOOLaBRENEZ D
EWOPAINTHDHEEZOND. ZHIZ & » TEAMLBFE MW T
KIBREERDNHREND. Ll 4 BEBE TIIFE A CBENRD S
N7 7% . Z ORIMNRIBE OMEWHZ X 2 GEOBFITARRE LNITIE
FERICAFETHELELEML, B L THMENREZ VISR L
EZoND. ARHBHAEOEREORAZ LTI EEZLND. T
BROULNFZBAY T LONERRAETA®IL 0.6 mmol-dm3 -« g1 &3
26, H6-4IZRLIEHDRVIRIETORESRE 0.7 mmol-dm3 -+ g1 b
FERICAENERETHD. ZOZ b, \NF XTI U T LTSI
FBAHC LD, 250N EREEZFEVHE DL Z L2, et LTo Ao
JOMERENEEHED STOL 2 LIS EExbND. £, M52 DNF X g
AV T LD ZBEAORIGS 4 RFRUELE BRI ZE LRV —EE R
5.

Fio, EHED STO1 CRERRERZIB IR, NFEZUBH Y 7LD
£ 9 RBEBRIIRD bhieinoiz.
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Fig.6-5 Methylene blue consistency when shading after ultraviolet
light was irradiated.

@:Irradiation for 2h, M:3h, A4 h
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65 NTFHUmRAY T LD X DM E O g

INFZ s ) v bz DT 2 a5 28, NFZ2 i) v
LADERIBRETMBABRIEZ B 25 2 L2 X DB U 7 Loy OkMESR m A~
DRI DR TREINDZENORFEA I U LAZRET DA LB Z 709 2
ECHAEMEREIC E D X O REEL B LT T AR Al L LT,
LB 2B L7, EHTHDNTF X U@a ) vsziiks X0 0.01, 0.1,
1.0 mol-dm™3 & W\ FFRIATR TR Liz. \F X AU 7 A 10 g % 1000
ml B — 7 —IZ AN, EIZE 1000 ml OfiKE X OFEERT CA X —F
—THI LR D 20 UEFLEE L% AR L, #iK T84 80°C Tz
e UAE L7z,

WO B TICE=E T 2 KR E 5 LT, 0.2 mmol-dm3 X F L
TN —EOIREZE LR EZR 63T, bbb, AFROWERE
NHEFHRT=. F 63 10, MKE D bEREREIK CHIEFT 2 & AR E O %
R TH AT L TN —REEDERT D2 &N boole. THIETHHMER
INF BT ) T ADIEICATF L TN —RNRET D EEZD &, MO
FNORNWIEEFTOR Y T A F D —HEH L, KFEALT L ERHWTH &
WZED, FURADBAEINLTLDERPATE .

—J7, WETHENREL 12 MBS -8 & 5 L T0.1 mmol-dm3 D A F L
VTN WRIRE 2 E LR R A RERIZE 6-3 12”7, T7hbb, AFD
Oy FRHE & SR BB IR CUER 95 L IRIBE OIS CHL AT L v 7L
— R RN T L2 DI 20%BEHEML, L oBEn%y
ETDHIENbhole. 2O &1X, GRFFICAE LTBHEIR N TF 2 e h
U T AOHGERE ORFION Y 7 hA A2 7e ENVRERE SN2 DTG
fbL7céEZEZ b5,

LEDZ ENG,\NTFH Y T L% CHREFRTLE T 5 &K T
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BLZbO XY WAERITIKT I 225, BRI L 2 0 MENERT 5 Z
ERDMoT LI o T, e LTNFZ AV U L%/ HEI
IAERBRARETFERIZLE WS ZENnbho .

Table 6-3 Effect on amount of adsorption and amount of resolution

by washing preprocessing.

Sulfuric acid / mol-dm ™

Washing solution Purified water 5010010 0
Amount of adsorption / mmol-dm™ 0.110 0.059 0.055 0.063
Amount of resolution / mmol-dm” 0.049 0.063 0.062 0.061
6-6 F&0

SR ORI FIEEE 2 5 & &, e ROG & BLE U Ze W CE il 2 (R Fr
HETHZEIFEELRMEE LD, 220, REBENHBEOLDO LV ES
T, & HICPRFFE T BT S AR T & D MEIR LAl DB 58 & iR & A7
ZOREFR, TOXIBMAEZ 252 LN TE .

1) BHERT 2 B h ) U AOFHERDO — DT H DMK AR kT ¥
Y EBER LT DN DR T 2 — B TR e T Z SO fid A B
WD ENbholo. BERIREITK 600°CH i Th - 7=, £ Ol it
REJNTIEHE L 22 D BT % > ST01 OB L% 90%ITHH Y3 5 1fE
Thoile.

2) HWEHERTFZ BV D LAOFRTNFH AV T NITHIR BT ¥
> STO1 % 8 %8 A 2 MBSV RN H 5 Z LR bioTe.

3) MRHMEIRNTF & e Y U AT AR SRR LSIM AR WA RN b
HEDHBMAEBEELHRB L. ZONGERERNTR BT &~
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STO1 % # % 2 N AN A RE 2 R TR T D Z &b oz,
4) WMERNT & B U U LD ARG R TR T, LR e
IZ R RVEEICERT S Z Enbhro T,

5) WRAMENINTF & B H U T b A OB TR 5 Ll o @ W
BEREZEDICHHEI L CLE DD, HEFNfEZm ESH, &f&L LTk
il RE 2 20%M L2 Z LN TE 5.

51 STk
6-1) WE/KACTS, HIHTEH, WARURS, 22%W55E, 86, 339-344 (1978).
6-2) MEABEH, RE LR, ZEWSEE 85, 155-162 (1977).

6-3) HEARRH, KHEF, 2ZEWHSEE, 111-116 (1980).
6-4) HEEHEEZ, 3 U, 7, 65-66(2004).
6-5) JH/AKALT, WIHTER, SEIE, BARFUES, WIRE, 2¥Ha

m%
<

87, 565-571 (1979).
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7-1 HE

Al I Z T U0 LT DMOEMBBIZHA~TES, EH5E, RHICE
NIEEABRSRBO —STHD. £, NV Y —BLIFETNLME OEWERL
BRATERT 22 LiIck Y, Rzl T 52 & THEMELZREHL TS, £
DIz, WEALPEBE LR OMIE RIS K PER MBI LTREL, H
By, gREBE, M, RATHEE, o2y bR L oiER, HLZETE 05O EIR
FIRTEEE LTHWHRTWD. &5, B, BAME, 2l —ke)E
MEHE UCBRICRIIE CE DM 2B TV 5. L L, RU T —BICL Y £l
P38 TR RIS ANTE MRS T & 2 O, AE R 7268 S SOM EERENE 70 & Bk AY
FPEICZ LOWMER RS . 22T, Al REICHESMEO WL Z AT
HIERTENL, AlOFFOMBHRREZRETELLEZLND.

%4 FEIZBWT MAO 1T X% TiO2 I & i L7/l 2%, ¥ — R Gimiel X
Jis & AR — 72 MAO UG O RRNCIZIE PR RS, S F 0 Gt b2 g S T
MAO JENER LiReD 5 £ TOBEBHEBNFAET 2 2 L2k ~7z. S51Z
%6 FTIEIMAO T & 2 ALOsIEIC A HGIC I T 2 M R 5 = & %
RN U 72, B RRER AL BOG T, BREIE O sl R IC D T < o s 70773
B2, MAO BUSIZOWTITIEE A L7 <, BBREE{LO RGN TH 2
MR E ORI T 2ME TN EE o TS, £ T, AETITEM
WIZEFERTH D Al Rz 0 # S E 72 R8T MAO K& %179 Powder
dispersed-MAO(LA  PD-MAO & 9) &A% L, M bE~D AT,
MAO D A AR ~D TR0 0 &35 X RFHL 72,

E
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7+2 MAO & Al BB RIS MAO 512 X » TIESRL L 7= B b o kil

MAO 12 iV 2 B ICIX, L& L7 MAO BN TR D Z &b o> T
W5 T"9NaOH+NazSiOs D E /LI 111 RAGVEKRZ &I L 7. Z OEMIK I
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Energizing time / min

Relation between energizing time and voltage value. The aluminum
surface was modified by MAO for 30 min in NaOH+Na,Si03 (molar
ratio;1:1) solution (0.5 dm?). Impressed current:0.1 A

Amount of Al powder, (a):0 g, (b):1.0g
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(a) )

— 10 um — 10 um

Fig.7-2 SEM images of aluminum surfaces after MAO. The aluminum
surface was modified by MAO for 30 min in NaOH+Na;Si0;
(molar ratio;1:1) solution (0.5 dm?). Impressed current:0.1 A

Amount of Al powder, (a):0 g, (b):1.0g
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Fig.7-3 X-Ray diffraction patterns of aluminum surfaces after MAO.
The aluminum surface was modified by MAO for 30 min in
NaOH+Na,SiO5 (molar ratio;1:1) solution (0.5 dm?).
Impressed current:0.1 A
Amount of Al powder, (a):0 g, (b):1.0g

L ZAl, OZY-A1203
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Fig.7-4 Relation between impressed current and voltage value.
The aluminum surface was modified by MAO for 30 min in
NaOH+Na,SiOs (molar ratio;1:1) solution (0.5 dm?).

Amount of Al powder, [1:0 g, H:0.50 g
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Fig.7-5 Relation between impressed current and film thickness.
The aluminum surface was modified by MAO for 30 min in
NaOH+Na,SiOs (molar ratio;1:1) solution (0.5 dm?).

Amount of Al powder, [1:0 g, H:0.50 g
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(a)

— 10 um

(c)

— 10 um

(b)

— 10 um

Fig.7-6 SEM images of aluminum surfaces after MAO that

0.50 g of Al powder added to electrolysis solution.

The aluminum surface was modified by MAO for 30 min

in NaOH+Na,Si05 (molar ratio;1:1) solution (0.5 dm”).

Impressed current, (a):0.05 A, (b):0.075 A, (¢):0.10 A
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Fig.7-7 Relation between amount of Al powder added to
electrolysis solution and film thickness. The aluminum surface
was modified by MAO for 30 min in NaOH+Na,SiO3 (molar ratio;1:1)

solution (0.5 dm”).

Impressed current, @:0.05A, A:0.075A, H:0.10 A
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Fig.7-8 Relation between amount of Al powder added to electrolysis
solution and change in thermal energy before and after MAO

treatment.
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Fig.7-9 Relation between amount of Al powder added to electrolysis

solution and added electrical energy.
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Fig.7-10 Relation between amount of Al powder added to electrolysis

solution and energy used to generate oxide film.
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Energizing time / min

Relation between energizing time and voltage value.

The aluminum surface was modified by MAO for 30 min in
NaOH+Na,SiO; (molar ratio;1:1) solution (0.5 dm?).
Impressed current:0.1 A

Amount of Al,O3 powder, (a):0 g, (b):0.1g, (¢):1.0g
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Fig.7-12 Relation between amount of AlsO3 powder

added to electrolysis solution and film thickness.
The aluminum surface was modified by MAO for 30 min
in NaOH+Na,SiO; (molar ratio;1:1) solution (0.5 dm?).

Impressed current:0.1 A
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Fig.7-13 X-Ray diffraction patterns of aluminum surfaces after MAO.

20/° (CuKa)

The aluminum surface was modified by MAO for 30 min in

NaOH+Na,SiO; (molar ratio;1:1) solution (0.5 dm?).

Impressed current:0.1 A
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Amount of Al,O3 powder, (a):0.1 g, (b):0.3 g, (¢):0.5 g, (d):0.7 g,
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(a) (b)

— 10 pm — 10 pm
(c) (d)

— 10 um — 10 pm

Fig.7-14 SEM images of aluminum surfaces after MAO.
The aluminum surface was modified by MAO for 30 min in
NaOH+Na,SiO5 (molar ratio;1:1) solution (0.5 dm?).
Impressed current:0.1 A

Amount of AlsO3 powder. (a):0 g, (b):0.1g, (¢):0.5g, (d):1.0g
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Fig.8-1 Relation between amount of Al powder added to electrolysis

solution and change in weight before and after MAO treatment.
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Table 8-1 Weight per one of Al powders

Average particle size /pm  25.5

Density / g-crn_3 2.71
Average volume / pm3 8681.99
Weight / g 2.35x10°

Table 8-2 Number of Al powders contained in 0.025 mol:-dm™3

NaOH+Na2SiOs (molar ratio 1:1) solution.

Number of Al powders Number of Al powders

Amount of contained in electrolysis contained in electrolysis
Al powder /g . 3 : 3
solution 0.5 dm solution 0.001 dm
0.1 4249894 8499
0.3 12749682 25497
0.5 21249470 42495
0.7 29749258 59493
0.9 38249046 76491
1.0 42498938 84998

Table 8-3 Weight and number of Al powders taken into

substrate after MAO treatment.

Amount of Al Weight of Al powder | Number of Al powders
powder /g | taken into substrate/g  taken into substrate

0.1 0.0007 15730
0.3 0.0012 26966
0.5 0.0016 35955
0.7 0.0026 58427
0.9 0.0018 40449

1.0 0.0025 56180
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1.85 ¢cm3 / 400 mm2 = 4.63 mm (8.2)
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Fig.8-2 Relation between amount of Al powder added to

electrolysis solution and average reaction distance.
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T
U2 mm

v
Al substrate

(b) Electrolysis reaction field

/
High voltage anodic
4 / oxidation reaction field

P Spark discharge reaction field

IR NI

Al substrate

6.0 mm

Fig.8-3 Cross-sectional model illustrations of MAO reaction field.
(a): PD-MAO model
(b): MAO reaction field model
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8+ 3 MAO kDA B O iR B

iz {bds L O MAO 24T 5 ICBR L, @UREMIRE NN BEND D,
BIRRIC L > TIREOHLE, BILIEOREDOFERREY, TILI =T L0
MAO % $ilZ 28 F Ui as da kO 2 biE Tl 72 < Boehmite 28435 & 9 72
BERFR (NaeCO3) bdDH. ZOEMKN L XIFTTHMIT 8- 2 TR~ X
T NI =T LDOGEERNS 6 mm BEOHTHL EEZALND.
L, VRIS O AT IEZZER T2 L HLOBETHDH. EMEIT
I BROBHAL - BILMEI, BBEERLOEHAIL 100 V BRE O EEE TR
HZEBZW. —J, MAO XXV EWEEZHMT 20BN HH720,
BHEROKE SI2H L5728 0.1~0.3 AREOEBGR CUIT 5. BRI
2B W TEEIIFREFNIC S L T EN > T < Z O RMIIX G b B0 A= gk 3
L. SOICEMERT D E, MEEICH R bIVR < 72 o T2 Rl B LA
BAEEZT. 20 LEDEBEOEITMNA LT LD LR > T
<. BEFIFHGEIC X 2O REImE, TRIZZOMETH Y, Hik L Bk
FREE ORBCTHRBEOKRENLZ 5. Z OMIE L HEOMY K LICL > Tl
EIIZE HIZET 5. MAO IZB T D MEOET L& M 8-4 IR,
BB AR 2 B W IEAE O SRR IR T S v Tn <. 20 & &, i
PR DR EE D> & 15 daPE O BB L BN AT % £ TO R RIS ERB IR S 7
9 5. ZOBBIREILMAO 217 9 I R EEM TR WS, £72 MAO
BRRFEI A E W ES (10 2L TF) IBlE s, BRRETIIMYDH 5
RETHY, MEHMOILTH L. ZHITERNO T A (FEFE) BSEV R
EIEZ M > CTIRE b O EHERI SN D . HREELER L O MAO R Tl
JENRRE T DI >N TR HE EITHE 2 T <.
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MAOIZE T BIED & it

B g5
wm;lemm LN TROME

FRETHRE
AR (HEN — é — —
RN S~

GRWEENET LEWRE  BLEOBE
IS LR BURRREaZETE Ten TOhIBmE
AT

Fig.8-4 Cross-sectional model illustrations of dielectric

breakdown in MAO

UL, BBRECIITRERRBIISBICEAT 5. ZiudEtiio a4t
T D ENOMBATANREEL, Kb ZENRREZEZLND.
F T e R B ITOEARBEMERE I & R&E BT 5. MAO USH T & BB
s (BREAEYIZ 1000°CEL E) 12 & » TIERETE - o fefb BRI 3RE M o &
WIRALIRIZ B 5. £ ORMEIIBER I XL > THERELm E 0D, LT
BOMEBEINBEIND LSS, 72720, EMIKIZEL > TMAO Kk H
EATHLEBHOLDEETHLZI L HHDT, BHIOKRE RIS X
) IRBEMRREBIRT DLEND D .
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84 Fr¥

1) MAO L3 # OB BEAL & [ U B R SOS 35 0 B G 57 (2 B\ N DH o &
JEBG R L SO &, & HIZEN LY bRV KIEE SIS N E 7L > TV
DREA R ZEME OIS AT L T D.

2) EEEGBEACSSE TR L Y 6 mm 2 O T, B AR & B
KAV AL Z DO TEHRICHTH S.

3) KAEMCESISH L, KIAEKREIZ L 2 Ak T, @ik, 25 OKIEHE TH
0, = B G ER AL RS O B ARANS 2 mm F2E OO KLY & L TF
ET 5.

4) AlByRBIA (¢ 25.56 pm)ZrBIRED 1.0 g-dm3 L B2 5 &, Al KR
BLF DBBA~DIY AL XX —ITRWITE T L, —EkT 5.
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AL TIE— MR S LTV D ARIR (FRocH)) Stz £ b %
LB E LT MAO Z Wtk (Zkochy), #HERF 2 el U o
b DT (—kothy) otttz Z R L, & OJuhtMgE 2 MEt L
oo £, TNETHBMEBILOXRMKISE LTSN T~y A 71T —
JIZOWNWT T EAEHFREEIS N TR WE ORI OV TEREIT - 72
R, LToZ ERHLMNIRoT-.

NasPOu4, KsPO4, (NH4)sPO4, NasHPO4, NaHsPO, D L 95 72 U U RIE %2 &
T BT MAO EE L CERL L 7@ T % VR 7 4 — BRI Th -
7o fFRLTEBIERIEZ A TF L 7 — IR L #i s, UV 7 072 R
T5 &, A MMPTT TR, WENRSREIZHEAE L. £ LT, MAO
BEOLIERE N AR BT 52 & bhr o7, 0.025 mol-dm3 O
NasPO4 B IZFB VT 30 3 LL B MAO WLEE T 5 & e & dnid M 72 e il pe 23
(EXSY Wi

MAO VEIZ Ko TER L 7e b 7 v 2 = 7 AR AT L (B K 525 nm)
CISET D EN S D b2 R L. BRME2S 035 A,
NaOH-NasSiOs B AR ORALNS 1B LU 1:0.5 D & &b @&l
PEREZ R L7z, FE0E Na0O — SiO2 b & B b IO K I AF L T 5
Tl BROBLE R I OBEE KA MAO TIER L 2@{E T v =7 A
BRI AN RN BR SN DR TH L Z L2 W 6T LT,

RHER T2 B H ) 7 AOFERO—2Th D MR KT b T & v
ZRERL LT DAL D HEMEIR 7 2 — BRI TERM b T X I E i sh RN ER
DOV, BERGREIL 600°C1 il Th o 7=, Z ONAMBERRIT AL 72 5T
B Ok R b F % > ST01 OB L% 60%ICHY T L MHETH - 7.
MR TF 2 VB ) U LADOP THAFERRERERONT X ) U LI
M (b T % > STO1 % 8% 8 X 5 YN A A BTz iR\ 7 ¥
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VBRI U A DN R I MAE R I T, LA RIEREIT b R LGS
ERTHZ WM LI BMERNTZ @Bl U U L% EOGEREK T
Va3 2 L lHE OOFERAERZ FSITIHI L TLE DN, AR SMEL W
E&H, & L TOMEREIE 20%m £ L.

PD-MAO ¥ T, Al By K& EMIE TINS5 2 & TRl 13K 30%
mEL7z. WML ALHROAN, EA 10 p miE E DR 723 FEARIZER Y A
EFNTHILELZIELS T2 Enbhrrolz. ZDOEE, Al BRI E
L7z. ¥72, Al ® MAO 2\ CTEMMKIZ NazCOs &z W28 6, FIHIIK
ELTIHREED AIIOH)s AR Liz. ZOWMBED FIZERIC L - T
Boehmite 3£k L, S Hhil@Bavn A FOREBETRALZET D5 Z & AV
L7z, 2O X5 2KIEE NagCOs R DL D TH Y, BIRIRIZ L - THRKT
HMENEI D DT, MAO IZEWTEMKOBRITEFICEETH D LIk
mIne.

MAO =D Btk 1%, MFEIZ X 2O /ERMEE & M2 X v Kk & B2
LR E DR E CTHREORENEZ 5. Z OE LMEOKREVIELIZE 5T
FALIR S R 3 % . BB AR O IE B O MR LI X S, o
D & x, RER AL OB D 5 K O R L IE(MAO B A ERKT 5 £ T
OHFRNCEBIRENSFAET D 2 & 2R Lo, ik, EBIRE, MAO
FRALIRIZ 31T D R OMEFE EITRE < R0, RENREZ T Tldzz < e
PREICH BT 2 L2 L I LT,

MAO (23 2 BUOSHIIEIC & 5 ORY, & EERmEE GRS Yy, iR
BRSO ZEORKIGH TREBREN TS Z ENHHLE. 2oL &, MAO
FHAOEmEBEEZR> TWDRISHITERI? D 6 mm O, MEICKL DX
JEEHEER D 2.1 mm OFEECTH -7, T2, AL ROBMEZ LT
EREAERICHWON DRV X —2 /NS THIENTE .
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