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B R AR o EABAE B — AR S H R, R AF B E AR
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o K S Joy BN AN
5 S AL 6 2 A

AEA T RARLBEEBADBEEARSGELNHER., LEZ, A
N B RB R A A AR o R, PR R R T
MR A Fo AT R A (Bl & HR)TREW R it Bitth, 18 RS H e
FHL UV BAS A M 68 MARR], K shAR 4T a4 A A AR Ik 254 3, &
AP IK EH LAR 0 Fdl — AAUE A4, @ ARSI EME ST A
F B = A6 B

FLMRRESAGERDIEYMERY, L TPH il ARTER
W a A B R AR B AR A A T AT AR s fe e A AUR ] L 4
SRARTF L. B, EedidatE AN rRELN - ANEFFHIME
SR VA A R 6 AR Sh i

MAERK R ESP LA T A TikB L EFHTRESRTAR, FPEEAL
HF BT, R XA SR BB (AT LA AR R F )
BEEROGAEIRNTARAVAMETRESRTAAGTAES FAARS
(4o 0 H3 ) BT 2] 49 IR A B A/ R BHHOR UV )45, BTl %
R AR KB, AR T 4aA] &o B 2 ok Ao/ ROEAL S k5T LA (T ) R 82
AR RCER KEMFOKEREOMENERNRSER, LARL
H R BN 60 A s o RAAEAE A AR F 69 PR s K BB A T A 3k
AT, TULAA R RBEOEER L 2R HTOF )% HMBIIE S
BaF sy NAAELABRGE R,

B K 3T e F AR S - R R R AR R AE R AR T /R, 123
Bl 7 A Ak 23 Bk 49 2 AR AE B — BB 4o,

A A AR TR A — R R, KBRS RSN BEREMOHRE
A/ RAN T REH AN F ik, HAMRBAZE Y —NTRLSGOH - HE
WH/BE Y —MEARAEL FHRRSNEHNE, MAERKEEEHE S —A
AR, AR BRTHEET, YRS A EeTRAZ ) —F
2B B AL (LA IRAEJE B AL ) 1 K A AE A (R R — e R R A
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Fol BAAF R AHEACH),

PRk 7 ik T b F A0 e (B R R )R Aok B, B ESLTER
&, PridARE) soAfoir BALR A K B4 B 4,

AEPHRSLETRRNERGR SRR EHEAH, SR L ARKL
REM(Bl Bl se R E)T R EEABEN 5B FH i Bie KA RE AU E
SHEARNFREHET AR, AMRESEF ZFALANEHENZ UL
F) 7 &AM R P A

A2 T A2 om M BB 3K KR BR 69 5 ok

F A5 R R K BLE My T vA 9 AR T S 69 A Pty o B 09 AL - AL
.

AV B AT R A B R b, RiE A Tl £4E%
PR IME TAE R AH L AR, R Afm EEFA. £. B&Ffos)n
A&, NF—F @, RIS ORI FIRE G E S, RS
A AN AE, LEAAR TR, W BTSSR LMTE, dods, KFvs(E
IR A,

He A BRARE 6 RAL — AL (R AR) T K e AL S 4, XA A M
BRE— AR EANTRBERA B R EE) N, BEHE V- AEABE
A, ZAERAAE LA TR SMEK - R EE(RA )R ARE L TFHRE S
REA) 6988 6 (IR B3R ) VAR &) BT i s b AT 4 6 4% -9 (IR
I RS, RGBS HRERY, 5 THRARH—FR AR IR
W) B A TR A - A B AR T IR A T KR A A R
etz Sh, SEAR R — AP R, % AP AT K ARG AL CR 2 R 42 B) 0 2 ) ) o —
A¥ 2R S AT B BT 6 T K AR I 45 60 B Ab U A Bl dedl,  4KAr 489 TR AL
ST AT AR, R, e A TR S Ao s B R AUE T K AR AT A
9.

AATREGAR(ETIRE “TRGAR EROLARRATRSHH
- B EHD LR O~ ANEE T IFHRB S EHIN)AKER, kT LA
2HIA, B IATRMBERF LAR2 A, BIF 1A, BATRSAAVL
(P AR ) R ot BR K B SR RER )R AE K AR AR e LS. KRR 0 S R 1
FAEFE CLBrA1, 452 Cl4Br), RALHNZCLREL, wTEH
K, LAKE, E-R"EE F- REARTEL), FEEGFNZ Cop i
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B, e R A), BBEAMHNZ CLBtBl, WwlMAAFBBEL)Fobs
E(HlmTEed), HAMRRNTRELAAZREL LEZTEANCEA,

prid T RA B RE AR R-O-(CHy),-Si 9 X 5 2R -T4k4, A+ R
RESATREAORAKGER B ne9fEHh 1-10, Hhik{ih 2-6. R L5 Sijg
R DEC LS NP WP

AE A RAEG LA TRAEA G KBS TR

X3SiR'

Wisdh, AOPAE X, THREAFRRAZAME), REAKBLR(RKL
Cla B, #32TWE LA LEL)m R A% K H a8 4 (glycidyloxy)C e
EIRARFA AL C, ik,

AL@HEX P, —ARAALA X, is—AKA X, LTAEAR
EEAR TR TRAA, At AR TR, FldePRh TEARELRARE

AATREEAA KBRS H I EH R e R AR HY T
WA S A

A5 A ¥ K B RAG BRA 2 B ) R (AR 2 - BAD R B (i 43 v TR
W E- R R )M KRB LR ER R 3-HAREHALARLZTE
I, 3-HAKEHAARNAZCRLARE,. -HAREHALRLTEAF
SRR, 3-HAEhEARATEA - CRAML. - HARHBHELRHAT
FAR_FELMAE, -PRAAGRARL = PERASR. 3-FAAKELR
ER=Lf Ak 3-PAARSMARATEA QAR 3-PEAAGBRLAAHA
WEZ AR f - TAARRARAFTL —FRA#RK.

B R B R T R R AN SANS T, KAAFE Y AN TRLH -
B LEE S TH PO E Y — AR T ARFEFELG/RE S —A
THRELHARRENERFHAPALAE)—ARE O, SPNOLERT,
HEEA3HNAFIRAELZHRALK, -8 2 37 A5 3R A B (oxetane )4
RV AL . A8 AL G 6 BAK 4 AN T FlAL S AT £ e o, B A
B Ao P A AHSEA e LR R G, (FRABME, TR BAE(LL Culk
ABR)., BthABLET. DAR. DBRMH. FLE. CHEATKRE. KL,
B2 MR EATA (B S8 AoBbit), RIHRAAFAMEENZESTFH LR
HAEEFTEAGTA D EARETIHE). FE LK. HE &K (propylene
oxide). MA T, FRAKIE. RATIK. 1-8.2 38 A F 28 A7 B (oxetane)
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VAR AAAR BT B iR SR A 6 2 A AL &4

BAKIP L RAH THRA LIRS, Fldee - TR BLEY KR
B, AT RS XA T A

AL AT AR R 2B 8, Ktk A EAPAE%TaF]Va
B &b, IIb. IVb. Vb#o VIb 6925 (RA)EAD(0Is LKA
X).

HBAL MR R4S, B, . R B KB KRR & AR
%%éﬁi%%w%%ﬂ%%ﬁ%@%mm‘%‘ﬁﬁﬁﬁﬂm%mﬁwﬁ
g,

e b @ LIRE| G, AR AHBAER NAEBTE. AR SRR
MAFZRB T, RiE “BRAFE EHFHELRAT 2000m, #KikR
KT 100nm , ZF420E G 2-50nm e Fx. 5 KA Tlie B2 4
Inm A=A F &84, A2 gad T THRBAR X4,

1 ) 649 BT 32 4 R B BURL B T vA 30 iX AR08 ) (4] o K KL 7T A (43 A
KegFo/ REF)BIFRMHX, RAREHERIEA.

AR SR BT TUARLEH R hhey, RN THEABS S £
wEEA, Bl L i G EAEGNS OHAR L BT LA 485 Frid OH (4
JeRAR)VB B R A Sh, EAA SN EHFRERRBEAWIRNTRAR TR &
TRAR AR LA IS E R, MR AL F) Bk U P A A8
K LA P AR K L feid e B R A s AT R BB KL R B AL
B e T A FLHFE TRARR P st fo G B e & kit
7.

R B AL H) &) e T B AK B E TR T)—F (R SR TARE
HERBAEY, Hlinlh, BEMIBEEENZ CLBE, Al PERL T
A& E-RAEA F-REE L-TEARTARZAAMEAKARL)
BRI R P AT, PR B/ AR R ER SH CLe BE(Hl o FE, B, IE
—ﬁ%\%—ﬁ%\ﬁ—T%WﬂT%%L%Wﬁ%ﬂM@@HQ@&)
RGBS NE BT T LN 01 ~ 025, RARSH P KL
Bog Ta&Bited b TKBEARGKA BT %& T*%ﬁ@%*ﬁ
05-5, REZI1-3ER,

MAE RS R R G R A BB BN FEZEGEN T, L TFohin
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BEF RS RREWRNEE, H0550FF%, hik 1-40EF%, Mk
AAFH R 235 FF .

WAL B F R ERE, Pl TRTEZRGRNFEGWR T NS R
WA, E T A de R A AR S A e LR ) &0 IR R
K. HATRAPAEMRE TERERGASHFTRNENRFCLEELEL P
BRI &, A LR - AW A SR G R ZXBR IR G L
T, THEZRTEARGKATASARAA OB (Fl e TEE, LB, A TH
Fo T R A LB AR NG A.

RIG RAFM R B 7 ik, Wldeidik, Fig(bar coating), R4, #ik. 8
. R AR AR IR B EAE S EARE, MEARA T &t
WEA, CEZELAFHRLE, KAHERLTERGER, kB EN
8 B AH (P e B P A AR M B ER).

AR TFTAEFEROGM BRI BECH T 45 EREMN), #ATEET 4
A FotE 5 e A HURE G 3 AR BB S PE T K R AR BR AL &40 & A e TR &b it
T4 5).

BH AR Ll HE AT, BAMRGF ohKE> L o988, AT
AR AR E VR MRASW PSS £ b, Btk &%
A 49 R Hh T e BN B ENET P

o A F ()4 F 2 o 5 BR AR ) SR A A A LR S S R A,
TARERIERGRARBEEENDREALT, ALz E 70-200 C
SR EEE A, H5EM 90-130 T)fe/& dig (k@i UV £)3) & mit
7. BACEREGOEALT, LEARRALN - ANBHEARSIIBEAY AR,
BIFERAT R E)E, Ldlde 90-130 CTF, #ATHG LR, AFTRAM
~ A B P U5 A T 4 A A A e 8 G B ).

do b @ FOIG e, AKBRF EERER THERS R GE RN S
Ao, AATRFRTATEAE, shoh, AR EAE, KAV RLH S K4k
AP L EER(LLZR TAARA o8 F0 B 69 LIRE), Bp, Prid M4 R
ILREALEVBACH WG VE A, T AR AR ) A T A MB A - AHLh RESE R
(FE L3 72 )34,

AL BTAE R 6 4l KRB B AL 2 SnOy. ErQ,. TiO; A=
ALONALE Bl T3 69 F RER L oh b3, ERARXAFE, Flde, THT
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HHANRARBRETRESRERVNEREE L THRLUBPEMRE.

T LA R ki — LA R R R,

LA 1
A REM TIO, 854 &

4276018 2- 85, 4.965g £ I8 HCI & (37 % )= 1.038g A M A 4578
S P %1% e 10,525 vo 7 R BE4K(0.037 B R), AR EMEERSWME
ERT A 24 D, Z B ABOREEE: 40°C, &4 150-50mbar)
¥RbM ks £ LR —F,

B. LZH TiO, /£ GPTS %4 & P A&,

4 23.63g 9K HHEA AL = PRAAIE(GPTS, 01 BR)P A
2.70g 0.IN HCl St £ R T4 2 1 8F, BE, Jed LAk A P44
TiO, & & B mB| TR B R RSP, FiiFeakin, MECHREBROME
FIRT FHHH 2 DA

MR AR L AMAREBBBERIBE A/ LA 90-130 CT#HE
, RTAREVHRE.

A TR R A B, R E A AR EEATER - PC-NMR #87
%, AFTEM LA P L 44.5 Fo 51.6ppm TR R E SR i A GREIR) &
BagiE 5.

N )
A. RE Zr0, 49 4| &

je.wq - iE - R ER45(14.35g; 0.037 BR)EZE B 76.022g 2-5 BF,
4.965g & JA HCI(37 % )F0 1.038g s AAB KA P, F4e R RS MWK
FE, RALRBTHHS 545, ERAXAT EREpRA,

B. L& Zr0O, £ B 4 GPTS it &dh ¥ 64 5 7

32, 0.IN HCI ;53 (2.70g)hm £) 23.63g 45 GPTS(0.1 B R) P H £ 52 T4k
2BF. MERAE AT PR SN 210, B RA B LR B RSN P,
FEERTHAERNEHF RN, EFER L RAMENRIE2 DT,

UG A R R 0 A S MR B BB R R A LA 90-130 T T # B
1, VAR BRIEBR 694 A,

e K AP 1 L —4, @il A EAHH L B4 - PC-NMR @]z
A FEHm 8 445 Fo 51.6ppm 4k #9455,
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53645 3
A. ik TiO, 4 44k
fefh pLes (4g, 0.05 BR)E R mE) 40g 49 0.IN HCl & F, €3 T
WHRAML 10 547, DL A FEY, XX EHETR,
B. f44k TiO, £ B4 GPTS Mg 4 o4 2 A
de 0.1IN HCI 3% (2.70g) /%) 23.63g &9 GPTS(0.1 B R) P £ 78 F 4
2 e, REdAE A B PR AT B RA B TR RS RA Y
qa aHz- B BA R L RA M 10 9406 TR RE. @il Fiie 1.5g 4 48
, ARATERHEFEAT R LRSI F

;E\t)é‘#aiﬁx% 1%‘%%7?&&14&%}&%?&% L+t 90-130 CTF#E
fo, HHFREPERE, LPARK-CC-NMR @&k R Faan ik 445
Fo 51.6ppm 4t #94% %

345 4
A. REH TIO, 644 %

MR T AR ARG RSN, AR ES 1, A YRR
7.

B. L& TiO, £ &4 MPTS % & P &5 & A

je, 0.IN HCl #3%&(2.70g)m%| 24.83g BAAHBL B A = PR LS5
(MPTS, 0.1 f%ﬁ)‘l’ﬁ'&i‘iﬁ‘F?‘#FZ DB, ZBERERH AT TIOEiFR
BB TR R RS T, RN EM EEEHANRESMATSTH
WA 2 DA,

AR EAFRE BB LA Bk, SARYUFRE
2m/min A= 50 % by 2h H 49 54k T, @it &y Beltron 23] 4k ey 3 X B AR B
BB AT, ERTIE KRR AR P R B B AL ARGE R A0

A TR FEREREAR LOAMNRS, £ g BEER
& oya: R BT IR 0.

Bt C=C i1z 5 mA(E A C=042 8918 £ A2 5 @A o)A B 5T
B %) ER) 45 11.66 B £ 7 F R4 42,

e S

FH G 4 A, T /100 CF #0582 /B SAR AL B H

B Eek BEA#e kb B, AR amegidiad, dmihE oA RLE
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AR B A

M %84 4 frided IR 2 b, C=C @e{Z5 BmRMMA BT 11.66
ZER 5% ZHEILEN 7.9 2 ER 45
5 3645) 6
A REF ZrO; 844 %

4e. v 5t # B544(20.0g, 0.026 FE /R )% 1% % Am %) 150.0g 2- 5 B2 #» 4.965¢ % 18
HCI(37 % )8 REMF. ERAFHMRARRSHAETRTHRIELRY 1520 4
4,

B. &M Zr0, £ 54 MPTS % 4% + 49 5 /3

Fe. MPTS(11.03g, 0.022 B R)m3| A F kR4, 2 Ghe8 T
HEELRAY 10 405F, FieK/F A BREeW(2.25g M A KA 20g 575 8)
MEREH T, £100 CHIBHF T A ROF WL REW 1 P, 25
B M RE R LRSS E LA 16 £, EEMHE SR, S84
-8

MR B AR SRR AR A LB R, BoRHE 2 RIS
IR Fe 50 % ATHEEMT, 2t BHE E(H Beltron 23] #)3%), Ak
AP, REELHRIERRE.

A TR AMEAER, & X L4 4 #4778 65 IR 2. A3 C=C
BOAE 5 BN BE AT 15.67 2 BRI 5 HERAE 6.5 2 ER]) 5
3R] 7

EH 50 6 69425, {200 100 CTFHEAQ IR BRLERL
FPTR I GEAR P, BARL SR RER 9L, £ IR n P, C=C
BOMETHARERLLEEI 1567 %) EX 5% E 12.5 2 ER 4.

#4564 1

BERRNFP 53 R B2 R B AL £

()2 — A HFBeh, P Amn 20.473g LB mA R B4 8 BRI 1E pH (A= 28,

AR B AR TRIE A 05192 v -AIO(OH) (Disperal® Spezial,
Condea T.)7 4 %), feifcimty Kot, A IEAE A A& pH & A8 R ik ) pH {4
St 1 B B Ae R B B LR pH £ 2.8 . REETRTHABE i mLzn
#5 20 4,

(b)1% 6.95¢ s A& A4BAK H,O . 20.15g 0.IN HCl K iE % #o 1.18¢ T AL 2B
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RE. BERASHY, ERAHKHFETREEMA 0721g v -AlO(OH)awn
(Dlsperal Sol P3. Condea /" &£ /%), REAZTRTA B KLRIZE TR 20
il

() 16.01g 0.IN HCl Rigwk, ARABHETAELFTER A 159 v-
AlO(OH)acon (Disperal® Sol P3, Condea J™ % /%), B&E, AXBTHERLT
24 20 4-4F.

(d)B4.77g 0.IN HCl Kz fe 1.05¢ RER, ARAMRET, AL b oA
0.63g v -AlO(OH)acon (Disperal® Sol P3 Condea L) 4 &), %G, AE2
A8 ok A IR R 2 20 4.

(e)3L 19.98g WA A H,O, @it g BAY K4npHEE 35, &
RIAEEH T &R e 2.15g v -ALO; (Degussa L) £ )., LA i K &,
A pH A2 Rl d| & pH - (& R ot mp pfdsiE pH /AR 2] 35, RE
BAERTAE BT HL 20 54,

(DEBABIET, £ 11.82g 45 GPTS P, vl 345Hm 021g v -ALO;
(Aluminium oxid C, Degussa L )~ 4 )2, v -AlO(OH) (Disperal® Spezial Condea
L) A 2K v -AIO(OH)pc0n (Disperal® Sol P3, Condea .7 4 ). &), i
FRTARE RGBSR 20 54,

(QAERABHT, £ 1042g w LELBIZ(TEOS) P vl 3k 4 AmA 0.19g
vy -AlL O3 (Aluminiumoxid C, Degussa T.J~ 4 /=), 0.18g v -AIO(OH) (Disperal®
Spezial, Condea L)~ A )& 0.24g v -AlO(OH)acon (Disperal® Sol P3, Condea
IIA®). BRE, AR TRFREAEE TR 20 545,

MARALHT, £1123g y - AL = LAAK(AMEO) P A H 4
He N 0.19g v -Al,O3 (Aluminiumoxid C, Degussa L)~ 4 /%)= 0.22g vy -AlO(OH)
(Disperal® Spezial, Condea =] # )&, v -AlO(OH)acon (Disperal® Sol P3,
Condea TJ & /), ®/E, ATRTAS KA EFERLY 20 54).

D)EFRABIET, £ 10.05g N-2-£25K)-3-8 AL = ¥ & A L(DIAMO)
$7, A3 4 0.17g v -AlL O3 (Aluminiumoxid C, Degussa T.J~ 4 #)#,0.18¢
v -AlIO(OH) (Disperal® Spezial, Condea L) 4 /)& 0.24g vy -AlO(OH)acon
(Disperal® Sol P3, Condea T/ 4 ). ZELETR TR A RARE SRS 20
4.

(NAEZABIET, A 1743gGPTS &, w34 mma 039 y-ALO;

9



10

15

20

(Aluminiumoxid C, Degussa L)~ & )3, v -AIO(OH) (Disperal® Spezial, Condea
T &) v -AIO(OH)aconr (Disperal® Sol P3, Condea Z7 4 ). &5, A
TRTRP R E TR 20 4.

(k) ARABHET, £ 1267g TEOS F il HH4mA 030g v -ALO;
(Aluminium oxid C, Degussa L) 4 )& v -AlO(OH) (Disperal® Spezial,
Condea 1)~ 4 =), v -AlO(OH)acon (Disperal® Sol P3, Condea L) 4% &) &
B, RGREWT, AHHT A 2192 0.IN HCl %4,

MAERASHT, £ 1923g AMEO ¥, w34mA 044g v -ALO;
(Aluminiumoxid C, Degussa I.J” & )&, v -AlIO(OH) (Disperal® Spezial, Condea
LI & )3 v -AIO(OH)acon (Disperal® Sol P3, Condea L/ 4 ). %E, A

EREW Y, EHFT mA 2.85g0.1N HCl 5%

H & EHA 2 ~ 15
BB R

42 500ml [ & B8 7 %4~ GPTS #= TEOS &3 & = WA 4 2 55(PTMS),

F G e AIO(OH) - &R F(L41 & F464] 1(c), X 2K HRE
AR FAF T FOKRBL LB, RAOMAETEE2 I, KEMARL
¥ 69393 5 & ¥ A (Bohmit-Suspension) 3 /£ £ B 44 2 B, REARASH P
A NG F Ao A o F) (Fliessadditiv), /2 8 T2 R0 R4 %; B3
. PERe At T~ TR L,
Ao R B SR
w&4E 2 3 4 5 6
GPTS |118.17g |[118.17¢ 118.17g |118.17¢ 118.17¢
(0.5Mol) |(0.5Mol) (0.5Mol) |(0.5Mol) (0.5Mol)
TEOS |104.15g [83.33¢g 62.50g  [41.67¢g 20.83¢g
(0.5Mol) |(0.4Mol) (0.3Mol)  [(0.2Mol) (0.1Mol)
Dip gz (70.51g 7051 70.51g  |70.51g 70.51g
g4 |(=0.1Mol |(=0.1Mol (=0.1Mol |(=0.1Mol (=0.1Mol
(%) |AIO(OH))|AIO(OH)) AIO(OH)) |AIO(OH)) AIO(OH))
D445 [31.50g [27.90g 2430g  |20.70g 17.10g
Al |58.57g  [54.40g 5023g  |46.07g 41.90g
1-BuOH |1-BuOH 1-BuOH  |1-BuOH 1-BuOH
EY
BuOEtOH

10




A OE H0.702g  [0.653g 0.603g  |0.553g 0.503g

A [BYK301 [BYK301 BYK301 [BYK301 BYK301

) & 7 8 9 10 11

GPTS 118.17g [141.8g 118.17g  [118.17g 118.17g
(0.5Mol) |(0.6Mol) (0.5Mol) |(0.5Mol)  |(0.5Mol)

TEOS - - 104.15g (8333 ¢ 62.50g

(0.5Mol) |(0.4Mol)  |(0.3Mol)
PTMS - 32.85g - - -
(0.2Mol)

Dy & &(70.51g  [70.51g 141.02g |141.02g 141.02g

HFAR(EE) [(=0.1Mol  |(=0.1Mol (=0.2Mol |(=0.2Mol  |(=0.2Mol
AIO(OH)) |AIO(OH)) AIO(OH)) |AIO(OH))  |AIO(OHY)

D4 5 £|13.50g  [21.60g 31.50g  [27.90g 24 30g

P

% 37.74g  |49.03g 72.67g  |68.50g 64.34g
1-BuOH  |1-BuOH #|1-BuOH %,[1-BuOH  [1-BuOH

BuOEtOH BuOEtOH

AT HRAA0453¢g  |0.588¢ 0.872g  [0.822¢g 0.772¢g
BYK301 [BYK301 & 306 |BYK301 [BYK301 [BYK301l

%) 847 12 13 14 15

GPTS 118.17g 118.17g 94.53g 94.53g
(0.5Mol) (0.5Mol) (0.4Mol) (0.4Mol)

TEOS 41.67¢g 20.83g 62.50g 41.67g
(0.2Mol) (0.1Mol) (0.3Mol) (0.2Mol)

Dy 48 5 141.02¢g 141.02¢g 141.02g 141.02¢g

& F K (%|(=0.2Mol (=0.2Mol (=0.2Mol (=0.2Mol

%) AlO(OH)) AIO(OH)) AIO(OH))  |AIO(OH))

Dy s 20.70g 17.10g 21.60g 18.00g

AR

5 60.17¢ 56.00g 59.61g 55.44¢g
1-BuOH 1-BuOH 1-BuOH  #,|1-BuOH

BuOEtOH

A RmA) 0.722g 0.672¢ 0.715g 0.665¢

BYK301 &, 306 |[BYK301 BYK301 BYK301

V85 F% % a5 .6 - AR BT (L EH 1(c)

DR T AR FLS SR 85 % ML - BFRE

1]




(Kt E)
# &4 16 ~ 35
e R IR R ) &

FE—A 500ml [ & pe# 7 %4 GPTS # TEOS(H PTMS). % E mA
AIO(OH) - & F R (4 &H) 1(c)), A (AR H)IIR AL F A F 7t
FH KM LR, REWMAETRIIHY 2N, FEKREPSHRL40C,
AW TRMAZTRALES, REATETHAEL2 M, AxbHTAE

10

B RAH TR M ELe B TR H£Fy. EEITHHE2 INEERS
My 5 Fro N VR K i T Am R ﬁﬁ)ﬂﬁu)x%%g%%il
A2 RBIE AR,
) & #] 16 17 18 19 20
GPTS 118.17¢g [118.17g [118.17g 118.17g  |94.53g
(0.5Mol) {(0.5Mol) |(0.5Mol)  [(0.5Mol)  |(0.4Mol)
TEOS - 62.50g  |41.67g 20.83g 83.33¢g
(0.3Mol) [(0.2Mol)g  |(0.1Mol)  |(0.4Mol)
Va8 6 &% &|(141.02g  [70.51g  [141.02¢ 141.02¢g  [70.51g
(%%) (=0.2Mol [(=0.1Mol |{(=0.2Mol [(=0.2Mol  |(=0.1Mol
AIO(OH)) |AIO(OH)) [AIO(OH))  |AIO(OH))  |AIO(OH))
Dan kg 5 AR [13.50g  [24.30g  [20.70¢ 17.10g 25.20g
Al(OEtOBu)s - 3785z  137.85g 37.85g 37.85¢
(0.IMol) (0.1Mol)  [(0.1Mol)  |(0.1Mol)
b-AoF L 3 66g - - - -
Lk
i) 54.53g |57.81g |67.85g 63.57g 57.24g
BtOH 1-BuOH |1-BuOH  [1-BuOH #,|1-BuOH
They | BuOEtOH
BuOEtOH
R A Am A 0.654g  [0.694g  |0.814g 0.763g 0.687g
BYK301 [BYK301 [BYK301 |BYK301 #|BYK301l
306




%) &4 21 22 23 24 25
GPTS 141.80g |189.06g {118.17g 118.17g 118.17g
(0.6Mol) [(0.8Mol) |(0.5Mol)  |(0.5Mol)  {(0.5Mol)
TEOS 41.67g |- 104.16g  [62.50 41.67¢
(0.2Mol) (0.5Mol)  [(0.3Mol)g  |(0.2Mol)
D4 6 & 5487051 (7051g  [141.02g  (141.02g  |141.02g
(% (=0.1Mol |[(=0.1Mol |(=0.2Mol  [(=0.2Mol  |(=0.2Mol
AIQO(OH)) |AIO(OH)) |AIO(OH))  |AIO(OH))  |AIO(OH))
Vi n Bk [33.40g 21.60g  [31.50g 24.30g 25.20g
AI(OEtOBu);  |37.85g [37.85g [37.85g 37.85g 75.71g
(0.1Mol) |(0.1Mol) [(0.1Mol)  |(0.1Mol)  [(0.2Mol)
ReHmH |- - - - -
i F] 5837g  |59.48g  [80.24¢g 7191g 75.31g
1-BuOH |[1-BuOH |[I-BuOH  |1-BuOH &,|1-BuOH
BuOEtOH
AR e Am A 0.700g  |0.714g  |0.963g 0.863g 0.904¢
BYK306 [BYK306 [BYK301 |BYK30l #|BYK301
306
) &) 26 27 28 29 30
GPTS 118.17¢g 118.17g |118.17g 165.43g 141.80g
(0.5Mol)  |(0.5Mol) |(0.5Mol)  [(0.7Mol)  |(0.6Mol)
TEOS 20.83¢g - 60.50g 20.83g 41.67¢
(0.1Mol) (0.3Mol) (0.1Mol)g  |(0.2Mol)
Dy 48 5 & %(141.02g  |141.02g [141.02g  |70.51g 70.51¢
H(EE) (=0.2Mol  {(=0.2Mol |(=0.2Mol  [(=0.1Mol  |(=0.1Mol
AIO(OH)) |AIO(OH)) |AIO(OH)) |AIO(OH)) |AIO(OH))
Ve (17.10g 13.50g  |24.30g 22.50g 23.40g
Fik
AI(OEtOBu); |75.71g 75.71g  |75.71g 37.85g 37.85g
(0.2Mol)  |(0.2Mol) [(0.2Mol)  {(0.1Mol)  |(0.1Mol)
EeRmil |- - - - -
AT - - 79.48g 58.92¢ 58.37g
1-BuOH 1-BuOH #,(1-BuOH &,
BuOEtOH |BuOQEtOH
RERMA |- - 0.954g 0.707gBYK3(0.700g

13




10

BYK301 01 2 306 |BYK301

41 &1 31 32 33 34 35

GPTS 94.53g 70.90g  [118.17g 118.17¢g 141.80g
(0.4Mol)  [(0.3Mol) [(0.5Mol)  |(0.5Mol)  |(0.6Mol)

TEOS 104.16g 104.16g  |62.50 - -
(0.5Mol)  |(0.5Mol) [(0.3Mol)g

Dy 4 5 &70.51g 70.51g  |70.51g 141.02¢ 70.51g

FAR(E )(=0.1M01 (=0.1Mol |(=0.1Mol  [(=0.2Mol  |(=0.1Mol
AIO(OH)) |AIO(OH)) |[AIO(OH)) |AIO(OH)) |AIO(OH))

Dy 48 5 E[28.80g 26.10g  [24.30g 22.50g 16.20g
iR
Al(OEtOBu);[37.85¢ 3785¢  |37.85¢ 37.85g 37.85¢
(0.IMol)  |(0.1Mol) {(0.1IMol)  |(0.1Mol)  |(0.1Mol)
EEeRmH |- - - - -
7 A 61.41g 56.682  |57.81g 59.41g 50.03g
1-BuOH  |1-BuOH |[1-BuOH #%|1-BuOH  |I-BuOH &
BuOEtOH BuOEtOH
HA R 0737 0.680g  |0.694g 0.713g 0.600g
BYK30l  [BYK301 [BYK30l #/BYK301 |[BYK30l
306

E UBS EE % MST AiEied B3 (LAE A 1(0))

D TR E I B R 8.5 £F % PG Kk
)
)& LA 36

Ao — B R P R4S 118.17g GPTS #0 62.50g TEOS . /844 P fw A
24.30g AIO(OH) & i & (JL# &#] 1(c)), HA&TH, AR FEITE
KR, EERTHARERSMEA 2 IR, i 4566g B A, A5
’Fa‘m#& M AE| B A XA ERE JLRS P A2 T R A 37.85g -Tsu—%

. AERTHERSMBIY 2 0, kAT, Ha621g B 6E

BRI MNRSMH T, EEIRT A2 S ERASS T AR f"muxﬁﬁjﬁ’
M.
%) & 5 Ah) 37

f£— 500ml &) & BeHE T i84 118.17g GPTS #= 62.50g TEOS . 2244+

14
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15

AmA 24.30g AIO(OH)E %% (M4 &4 1(c), HATE, MERARALE I
Fir KR, ETETHRHERLRESME 2 at, Hima 410g 1-9 ek
W, BEERTHRHER L RASY 2 P et 11672 B 6 &5k, AF
T A 2 B RSP AR AT FmA,
) & %364 38

A& — 500ml [ &K H0F R4 165.43g GPTS #= 20.83g TEOS . R4
¥ A 17.10g AIO(OH) & & (L4 &4 1(c)), 3Kt E, VA&%;L.&X"%—
it Eey R, EERTHREREZESMEY 2 MmN 63.92g 2E A
EERTRERSLRSMAINNE A ZLEM. REERFLSASH P RN
2.87g - kuknd FIR THIRESME 2 D arH N 53.41g 186 ik,
FEE R T B 2 S A RS b A A B Fo R R,
#) & FkAp) 39

A& — 500m] [ &M F R4 118.17g GPTS #= 62.50g TEOS , f£:2-4-% %
e 24.30g AIO(OH) & i (L&) &4 1(c), #HAKiHE, wMERma stk ¥4
FHFTHKMB. ELRTHRERLRSHY 2 D6 HeA 50.56g 14-T 8
K H AR, KIS PATEIRAIISSE ETEALELE, AER
BEAER AWML 2 e kAR T B A 4621g P48 6 Bifk, AR TH
F 2 BB LR P A NE F Fo R T R A,
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