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75 BT AL B 7K B — 5 Bt

[0001]  AHICHAIEIAE X 5| H
[0002]  AHIIEEIR 20124 5 A 31 HIRAZKIF5 0 61/653, 493 Il i HE KL HL B
A A LT DA N A I AR

AR
[0003] AUk B 00 B T 07 IR BEAL B D i 7K i ok R AL AN T 70 . S B A, Ak
) P 5 e s 2 T R I AR R B K A TR 57 I AL S K g — 57 Lk

BREAK

[0004]  —I7RmbR—SREL TNAEL. filln, kg (DPO) RATVF2 Hlig, i & 12
824 DPO FHIBZR IR AR AL R S ) B4 7y, B AR R S 7 SO R BHRE & i (CSP)
TP bRAERE PG R . Bl =T CSP BEZR I K, 4Bk DPO I Elgp I BB 9kIF H= A T
58 IR B ] R R I PR

[o005]  —J7LmEH HJEF?&L?%%%*E‘EE%@%H% T AL G 5 07 B SO 5 B
75 FERE IS K o 2 — Fio@ A%, B WE R -5 28 B AE T PR AR AL R A £ B SN 1
OUT, JH P A REER =) 0T B2 m Hs (5000psig) ) B 51 16 B S N A= 4K
FHER AL,

[ooo6] 5 A S EAR A U5 3, o5 BT AR I 7 R BE Y f KR, {HR L EAR RS
PERREFEME R EALETRL . Bl Q. DPO R R 22 S AL B AL TR A SAR B K T il (491
i, SEE LA 5,925, 798) o SR, S EE 1 T2 BBk R IR I IRATAS TR N AT
HATBE g5t o BUAh, R BREALEL I BE AT oK O AR KR RE_EANTTSRAT, ¥ H A A A I
A DPO i3 i BT B2 Ao T34k, FI TR R LK PR A AR 7R, 491 i A A A 571

AR AL RS AR AL RS, TE R AT I TR 2% 0 R S e AT A 7] 2R L ) sl
o

[0007]  FitiZE — 55 ZE WA 40 DPO {8 I IR KSR SR AT 38 D) 7 BN BE, I LLRSEAAT 2
Al RS0 A XM BB RO e BB R R E

[0008]  [AILH, A5 B it e F) 1 L S 11 1 M7 Sk A £ M T3 — 57 55 TR A F 1 A 571
MTTiE

XAAE

[0000]  FATHAE O 4B, A5 et L A AL AL TR D7 IR IBEAL S P il 4%
TR A R . AR, PTIRE AR I B bR R R . SRS, RO R
Bt oo s A R A ER AR W I AR BRAN 1 9T ELAR TSR PRI, DR AR A R 0 1 B X 42
BR 07 LRI, ] i PR R iR R T 5o

[o010]  fE—ANJ5 1T, PR AL T 4 — 07 SE WA U5 vk, BTk U5 A A AR i B KA TR A O
TR Frb BT I /KA A TR e s - o 22 i e
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o011 fES — ATy if, JEE T AR AL RGRUIR I 1, Brid 7 i g Sl 07 IRIEAL 54
55 B ACHEE A TR Ak o) 5 — 57 L 16, I mb B 3 B AP A TR e s e I SR s A P ik —
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R EY

BIRLHEA

[0012] [R5 AME M, ZUE S, B andE “ M 2 2 107 1, ALFERR 2 Brid i [ 5 E £ N
(gt 2 #110) .

[0013]  [RAEFSH ULHH, WL R H 5 D BEE AL E il

[0014] 4 b Bvik, 76— AN J7 1, A & BHAR A T I8 D5 IR EEAL S M A M o R AN
KR A= Z 5 BB T . T R I, XA RHE AR T H s =0 Bl S R I H =
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I F 50 % B =1 AT DPO [ IE BRI o 7E— 28505t 77 20, mT LA 31 80 %6 B 5 = R I Bk
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[0015] [ T ik Btz oh, AR B Ak 700 2 B AN i i SE R a R i L, Prid (b 74k
TSR T 1R, RV B T 22 A P R B3 1) O LA B 5 T8 St P A9 S I A B AR [ A A e A A7)
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A . BT RREENIE (La0,) EALES (#1140, Pro,, Pr,0,, Pr0,,, BURGY) ) HI4
Al (Nd,0,) o

[0017]  {E—4esiji 7y b, Brad (AL )2 B ) S8 ) o A8 — e St 7 2, BT Ak 5 2
BN . ARt Ty b, TR AR B A . A R BIE R FE E AL TR S
Y, W — Rl R 4 o0 R B R A SO R B £ FhAS [ 8 T R R
BED.

[0018]  FITaR Ak 57w AT 1k & SLAth s 7, 49 4 i 22, B0 4 Sl B 7o 76— 2851t 7 5
W T AR B AR S PO A R L B SR SR o AE 28ty b, BT AL IR T
Bk 2 A, B S &, HEB/N T 43. 4 HE % . 8% 30 EE % e #H /D 8 19 58 %
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e85zt 7 Aoh, BRI S 1R 19 EE % 2 MKR. iRERaE 1 D) fik
Ko AW RIE DR ERR ST S 70T LA R SR & &AL B (U sk 5 NH.CL .
HC1 %5, Bk A & A B ATk ) o AU B I A Ey” 208 8E - A e
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AL T8RS A1, EAE &, /N T 43.0 % 5 30 & % # /b 8l 19
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WHE AR IR 0.001 ERE%, E2D 0.1 ERE%, &2 D 1 E8%, E5LDb
2 HEi %, (E—2sl 7 U, Brid AL 1 26 EE %2 M. Irds s Es T
(C1) . A& AP RIAERR HI ] 7 nT DU FE SR A RS Bl 5 SO A RS (Sl
oK B NH,C1.HC1 %%, Bk B & &S AT ) o B 71848, FRRABR T, 26 T S5 B B 114
AR A AL, BT SR B T 4 o IRGEUR AR (C1LO0) s TESURRAR (C10,) sEURHR (C10,) 5 i
SR (C10,), Horp C1 B4k (12, +3, +4, +5) , DL B B4 .

[0020]  #E— szl 5 20, LR AL S B AN GUR 1o fE— 282y b, frid
HEALFIRR TR AR 2 Ak, I8 & &, BN T 42. 4 BB % B 30 B8 % e F /b m# 19
FEEYHF /D HE 10 EREE /D BT 2 EREwE D, ELsiy X, prid
WFE AR 0.001 ERE%, HEE2D 0.1 ERE%, &2 D 1 8%, H5EDb
2 HE %, (E—Lesifi 7 X, BT S 2 fil 26 EE Y% Z MR, a2 1
(C1) . AENAEYRIAERR I 70T DU FE S Al 5 S b i (s
K B NH,CLHCL, 80k B & & BRI ) o« B P a5s, FRAR T, & TREH & FIHEML
BEARAL T, TR SN B A R AR AR (C10) s TARIR (Cl0,) s&RHE (Cl0,) , msi
R (C10,), Hirdb C1 #5k (+2, +3, +4, +5) , UL T B TR

[0021]  3&EA FH T AR W B AT AT DL AU B AR N 52 2% 508 S AT AT LU RS sk 16
[0022]  FT i AL T AT DT &0 AN R T Bk 60 o0 22 (078 M AL KR &5 500 F0 /B
FETFOMRL o AT Bl 2 A P PR RS 25 5] 00 A FR A 18] 7 5 B 2R AR K A AR R AR
WRERT / S A TN LB AR IS HB . — 2, BT EHLEAE IR, ik B RS
AR TNV BAIRG G557 205

[0023]  FEFT IR AT A VAL & FE M BRI DL, BT 35 0 BMILIE A [R] - B ik v 1
AL TR TR E5500) 0 S5 R = B M9 B RS - sl 2R R0 54

[0024]  FITR AT, AT AT 2550 B TR k), W] DU AR S A (s s 8 1 o B0 1
AR KL AE R 1 G AL R B RS A AR AR IR A AR
REY . LEPTIR AT B Rk 45 5] 5 Pl (R A B B0 R, 25 T iR AL R 1 o
(B FTARSEAL ) DL AT TR AR R 45 M s A L) , BT et L on R 0Ly (Frid i
WHIRETEAL 2 ) FIETTLAAE 1199 i % 2 ),

[0025] BT il (AL TT CATE A & T4 4B (0 8 AR AR o i, Arid g4k sn) (O BAT:
TTRE &5 77 R e A ) AT DU Uk BR B T TR ATk ) HAB T AR

[0026] & T Ak 5 v P I D5 IREEAL S B S 50 20— AN RIERM— DN A =
AN FE LA T BB TS . ATERAL SRR o - F1 B - FRILEURHIHE
G R . BRI LSL, BT AW TT L& AR BRI, Wide 2K s ZE @y . SR,
Rk, BTkt S9E T LI &4 1 240 10 MRIE 7~ ik 1 £ 3 MR P& — M
SEEUAR, ST T o A A8 T s B M P 1 22 /b — AN SR USSR . A iE e PE RIS
FERIE I IR RIR (911 C,~Co—COOH) B Co=Cyp J5 585 Cy=Cy i d e A0 IE L 05 48585
FERFEH Y o PR 55 WREEAL & e BE UL AN — Fh TR 45 8 M6 B IR 1) — 3 BU L 2
ARG RN UTRTBTIA RS U AN / 58 20 T B AR IE LI S0 FAH X T BT i 2350
SR HIAR S TR) SO I 57 PR R AHE o T3k, Frid e RS BURIE T LS 3 £ 4 MR 1 IF
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H 5288y 8 & 07 SR RBCE W] LU S B 55 A8 G (R R o W] 52 gkl vl LA
TR R G, AR ATR PR G .

[0027] &3 )1y 28 1R =1 B ol PR 491 1 A A5 AR EBUA QR <y TR) T Y 6 PR < 3, 4— — FT 2K
3, 5= KMy A3, 4, 5- =FREY . HALGE M R s DL ESEBIR6]1 AH N 4 A
W, BT —ANEEAPTIR R O3 B T BRI AR LIS, o -1 B - 1R
AR A A 05 B AR R I AE PR ] PG o — A1 B - 28/ Al 5- DUEZEM) (tetralinol).
75 R ) FEAR AR PR P4 B R R W (LM, (R 28 M sl ) 20 M AR R IR K
[F) R Ty BN 2RI 2R My o AU AR N 2 AT DA B IE A T 4% & B H 11 I At iy 2 A
Jooa— B - FREE - BURIAG 5 R R . DRI, Frd 5 IR I 2 A B ) 2Ry B B
RIESE T QR BFR R RUACR Y . SEOCIEM, BT I O T e A2 AR AR P 2Ky R Bl —
Mo SecPidbHh, BT IR 75 IR e AR BRI KW o

[0028]  HRF il & — O SEME I A B 7 v, WA ST REIR I B 7K A AL ) 5 B o5 I AL 5
Vi, Pl AL S BT IR 5 IR AL 0 B AT 4T — 05 SEME T B IR) SO 45 AF T 13T
[0020]  FTiR AL 5 BT IR 05 R BEAL S ) A0 SAH BRAEEAH Th 8. 5o 4%, BT ik o5 e BE m] LA
MR R B E AT LA 2 1) o A 38 B R R ALRE (AN PR T 20 G K 287 K R EA
o A HMBERINS, P IR J7 EREAL AR FE W] LU, 49 4, 1 AR %6 B = 9 B/ T 100
HIR% o

[0030]  FEALLESEH 7 2, ik 05 R AE SO B 5 P e b e o T8, P O R I
FINAL B Bl AL TR AL T T B RS T R S 2 5 T Ik T va [ B 47 4n 200 11 800°C 2.
6], B # 300 F11 600°C 2 [A], 87 400 F1 600°C 2 [8], BL# 450 F1 550°CZ 8], ik s B A] LA
TERAE T AERRE T BT m 0 0 i E 42 5000psi FiffAT. fE—28s0jliy U, i
RSB R (B, B2 50psi) o 76250 7 X, BT ik 05 e i 0 io i i fE 4 57
FSARIE (I 2 E WHSV) 42 0. 01 &2 100 5 / /P / 30 (g/g * h) o AF 2852 77 24
i, WHSV 2 0. 1 & 20g/g » h, 8% 0.1 & 5g/g * h, 8 0.1 & 1g/g * h,

[0031]  7E—4850 e 7y A, LE T IR s B 2% 28 52 AT AP AR 58 ol 2 Adh 1) G Ja KA A5 2 i 1)
Jasha& A, TRERA N . A IERE B A B4, 0 W, 765 AR s hn b v 3 b St [ R
(1) 584 IBAT 25 A2 BT 4 B s Ak A TR PR B AIURLRE T 2 i T R 2 1 ok 7 e i

[0032]  JZ 2 )i » MBI AR TR R s — 05 Rk P ) F AT e idk— 2P alifb . R SO [P
FHHA s N I = m] DA A A AN R B . XA AR R AR T 2518
KGR SR AR B & .

[0033]  7E—2esjiti 7y b, 38 I AR S BH 1) 5 32 ) 6 1) — 0 ek 2 — Tk (DPO) .« ] LU ik
AR B T A i Al = 05 R S B RREAR T, B 5 20— A BEE R A ki
IR A R R TIEREMEY (Ar-0-Ar") , G452 5 AL S A0 AT b BTk i) 75 ik
B2 A . BARI B 548, (LR AR T, 2R P i ik, s 3- 2R R,
TR A R R KT (PPE) | IBCANBE 2R T IR e A A L 2R TR AR TR E , T R IR
[0034]  TE ik A B il 4 10 0% SR IE T T A N, RS AE A s ) AR A S BELA
TRV 2 18 PR 1 PP TR A R R AR AR R A 9 o 471, T8 I A A BH 1) 6 1) 2 2 — 0 JE Tk
A] FHAE 1t B v R E A il 25 FUA B e A4 IR A B ) i) T4

[0035] 7485t 7y A, Bk — 05 ZEME I D0 i R AR el A AR o mniRAE P
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PRR] DL e AR b Bl 1 7 3 3 B 0 SR A AR 5 R B O R S B IR A
il 4% o $ROLEE RV HT L 75 (1 21T LLZE Z) Hb B AU 0 R R A 2 o AT KRR
BCZR, DPO [ AT USR5 4, 25 FTid DPO FIEEZR K S FE B A 70 22 75 H i % . LIE ) DPO
SRS IR R AR RS W) s B, HEEE T i DPO AIBCAS I S B2 4 73. 5 &
%

[0036] Ak B (1) — s it 77 NI AE K AE R TH) 0 S e ) 1 40 A o

[0037] st

[0038]  sEjfsl 1

[0039]  SUAELAL 1) & Rl i #73 fi# LaCl, « THO HEAT. B AR ATA (K40 10g) HIHE:
M AE RS BB M AR P AE UL PR T R N ES AP AE 1.41°C /min FTHEZ 550°C,
7E 550 CIEH 3 /NET, AT R =i . T AR e A s i X- B 282 66 (XRF)
Ky A 17. 23wt % 0. 69. 63wt % BT 13. 1dwt %40, (&) B, Frad i oo &4
A La, 400, 6:Clg g70 BT AL T S B B R TR (BET) 454 6. 21112/8 FIE B FLAAFR A
0.013cm’/go FITIA XRD £ /s A7 76 S A AL AH o

[0040]  SJtEfH] 2

[0041]  Sjfsl] 1 U AL SR IEAL T T 2R By K o Hs il Bl ad ok R -1 43 LATS 2 B ARAE
0. 60mm F1 0. 85mm - [A] [P0k o AT IR0k 262 N L FAANER AN S DY 2 8 AR RV AT B 1
ZAF T IAAE PR S SR . I8 B R N 2 S, SRR @ o Bl e N #SE . TR R
RV EEACAE BN 253 1 (WHSV = 5a AWy / s AL T — /N ) R 500°C R AT o 15 45 1R FH &5
REIRIEL 1A,

[0042] % 1

[0043]

LR S R
KA (ol %] #AFN [mol %]

Ry oy 6. OPP DBF O-BIPPE | M-BIPPE | P-BIPPE

T =500 °C
4 PhOH
ToS=15hr
WHSV 1 hr!
T =500°C
4 PhOH
To6S =2.75 hr
WHSV 1 hr'!
T =500 °C
#H PhOH
ToS =3.75hr
WHSV 1 hr!
T =500°C
##: PhOH
ToS=75hr
WHSV 1 hr'!

[0044]  OPP :AF KAy
[0045]  DBF : — 2K Ff Mg
[0046]  O-BIPPE : 4Bk 25 3k 2K SE ok
[0047]  M-BIPPE : i) B 45 5 2 25 fgk

0.70% 95.86% 0.02% | 4.12% 0.00% 0.00% 0.00%

0.82% 95.83% 0.07% | 4.09% 0.00% 0.00% 0.00%

0.82% 95.90% 0.18% | 3.93% 0.00% 0.00% 0.00%

0.74% 95.70% 0.13% | 4.17% 0:00% 0.00% 0.00%
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[0048]  P-BIPPE : X I 25 3L 2K BL 1ok

[0049]  PhOH :Z5M%y

[0050] N2 %S

[0051]  ToS &84T [A] (ToS =1EAREy L UG I FLE A4 0 /N )

[0052] st 3

[0053] i id#f 50. 00g LaCl, ¥MEAE 135mL DI ZK R HI45 Y IM LaCl, ¥, 44 15min
RN 0 B A T A2 AW 4G 500mL DI /K 2L B o k%S 6mm PTFE B2
FER LA 400rpm HifE o AEDTIE IS IR Ly 182mL PU TN 35 S A AL 87 DLR FRIE B (Eo 9 11
pHo kT A ) B B UTTE R P AE ARG 00 T 2240 1h, iZ I B2 f5 L 7000rpm B0
smin. AT H ITTTE A BEFE Y, 78 120 °C T4 4h FILE 500°CHURE 4h, FHEIE A 5°C /min,
A 23g PR IR T (NAA) FR7R S EUIKE R 5. 8wt % .

[0054]  SLjfs] 4

[0055] 5L 2 FSANRIRE b AT SEtA] 3 AL AL PR -

[o056]  IRIGAMALE R ERTER 2 s

[0057] %2

[0058]

2R
KA éj ffj ] A [mol %)

e ZREE OPP DBF O-BIPPE | M-BIPPE | P-BIPPE

T =500°C
#H: PhOH
ToS =1hr
WHSV 1 hr”
T =500 °C
#t#t: PhOH
ToS =2 hr
WHSV 1 hr'
T =500 °C
4+ PhOH
ToS =3.5hr
WHSV 1 hr!
T=500°C
#H: PhOH
ToS =5.75 hr
WHSV 1 hr!

[0059]  Sjifs] 5

[0060]  J# TN 55. 70g LaCl, ¥AATE 150mL DI /Kyl £ ) IM LaCl, ¥, 58 AL
(52.78g) —#E& It 15min BN MBI W4, 100mLDT K 1L Febhdr o BTk s Ae v
BEHEAR b 6 DE~F Bk UL 500rpm Hii 4o L AT A2 i (A BT iE EEVE TR P AE B #2224 1he
ZHE A IR Ay, — 304y LA 5000rpm BS0 10mine HIHT H BIUTEE BN LS 1, 76 120°C T4
4h FILE 500°CHE%E 4h, FHEIEZ K 5°C /min. W FIEAL TR R M EIRE H 16. 3wt % .
[o061]  SEifs) 6

[0062] A 5 sty 2 FANRIFRFIEAT LR 5 BT I EAL VER o

[0063] RIS R BoRER 3 s

1.46% 82.41% 0:35% 16.74% 0.00% 0.22% 0:28%

1.42% 84.03% 0.29% 15.69% 0.00% 0.00% 0.00%

1.39% 84.69% 0.22% 14.93% 0.00% 0.00% 0.16%

1.19% 86.49% 0.19% 13.32% 0.00% 0.00% 0.00%
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[0064] 3£ 3
[0065]

IR s wARHE |mol Y|
[mol %]

N B .5 OPP DBF O-BIPPE | M-BIPPE | P-BIPPE

T =500 °C
#4+: PhOH
ToS =2 hr
WHSV 1 hr!
T =500°C
#t#: PhOH
ToS =3.5hr
WHSV 1 hr'
T =500°C
4 PhOH
ToS =5 hr
WHSV 1 hr'!
T =500 °C
##F: PhOH
ToS =6.25hr
WHSV 1 hr'

[ooe6]  SEjfsl 7

[0067] @b 10g PrCl, ¥ fAAE 50mL DI ZKH &A1 IM PrCl, 3, 5N EA SN
B (76. 36g) —HZ&d 15min B NENE F 445 100mL DI 7K 1K) 600mL Gefhrh o Prid sl
FEREVEDIREAR B 4.5 Se~F Hidb 4 DL 500rpm Pt ik P A2 B ar (DT vE 76 % i -h AE i b
24k 1h, Z 58 L 5000rpm B50 10mine {HHTH BIUTIE A MEFE T, 78 120°C T4 4h 1
7E 500°C Bk 4h, FHEIEAEN 5°C /min, £33 KL 8g 7). T/ T HE 7 8 SRS N
1. 17wt %

[oo68]  SLjiifs] 8

[0069] 55 2 FSANRIRE b AT SE A 7 A AL PR

[0070] RIS AMFEE R ERTER 4 .

[0071] % 4.

[0072]

0.74% 84.35% 0.04% 9.42% 0.00% 5.73% 0.47%

0.71% 88.99% 0.46% 10.55% 0.00% 0.00% 0:00%

0.67% 88.91% 0.94% 10.15% 0.00% 0.00% 0.00%

0.64% 88.51% 0.22% 11.27% 0.00% 0.00% 0.00%
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I A Gl AR [mol %]

[mol %]
Ky sl . OPP DBF O-BIPPE M-BIPPE | P-BIPPE

T =500 °C
#t#: PhOH
ToS =1hr
WHSV 1 hr'
T =500°C
#H: PhOH
ToS =2 hr
WHSV 1 hr
T =500 °C
#4h PhOH
ToS =3.5 hr
WHSV 1 hr'!
T =500 °C
##: PhOH
ToS=15.75 hr
WHSV 1 hr'

[0073]  SEJEf) 9

[0074]  BILH 17. 94g NACL, HEARAE 50mL DI 7K A Ml 4 ¥ 1M NdCL, %09, 5 DU A EEA4R
WHE (76. 26g, 5k [ 40wt % TPAOH ¥ ) — 455 15min B b F 6 S 474 100mL DI 7K
(K] 600mL bt b o Pk VAR RETE B B 3 DT Hedt R LL 500rpm Bk . LEBT A K
VOIEAEV I P AEREHFE 24k 1h, 2 J5"E BL 5000rpm B0 10min. BT H VT N EAE
1E 120°C T4 4h FILE 500°CHUGE 4h, THIRIEAE KR 5°C /min, 733K 8g 7M. i
Prims SRR 5. 8wt % .

[0075]  SEiifs 10

[0076]  FIAI St 2 SRAKIRE AT ST 9 BRI HEAL PRI o 1R AR A AN 4 2R
BIRIER 5 .

[0077] % 5.

[0078]

2.63% 73.15% 1.94% 24.91% 0.00% 0.00% 0.00%

2.75% 78.64% 2:16% 19.20% 0.00% 0:00% 0.00%

3.70% 76.14% 1.92% 21.94% 0.00% 0.00% 0.00%

2.28% 73.28% 3.538% 23.14% 0.00% 0.00% 0.00%

i if% 4&’:l{ o
7}: AR ¥ 0,

Ry ke 4 4 OPP DBF O-BIPPE | M-BIPPE | P-BIPPE

T =500 °C
#4F: PhOH
ToS =1.75hr
WHSV 1 hr
T=500°C
##: PhOH
ToS=2.75hr
WHSV 1 hr!
T=500°C
i#t#t: PhOH
ToS =4 hr
WHSV 1 hr'

[0079]  SEjiEfs] 11
[0080]  f#EAYAEALI A A il ot TG 2 T A AR VR BT .
[0081] 1A :

1.32% 37.89% 3.84% | 56.56% 0.00% 0.21% 1.50%

0.71% 37.84% 5.95% | 51.32% 0.00% 0.38% 4.51%

0.71% 52.64% 6:67% | 40.37% 0.00% 0.00% 0.32%
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[0082]  #Hifk : LEH 4 AEE (WR Grace-Davison 57,30 - 60 H¥ifE, BET = 275. 3m*/
g) , HRILH KZY 0. 90mL/ 1g AR E

[0083] R S ALE (I11) LK &4 (LaCl, « TH,0) A2 B 77Kk O K), Hl#& K c =
1. 25mol/L,

[0084] & :

[0085] 4. 5mL FTIRE AL B S5 A4 T ER IR G R R ZAR % T, B 2 5g 24
Bt A EHR G TE 160°CT 8 1h, B 7S 2 B peHEAR R LR 7 B e T ik
MR s 4% THEE RN 1°C /min ;76 T = 550°CEH Shr, A1 F =R . FTiREALFIK
BB L XRF I A 3. 43wt % &

[o086]  SEjfsl] 12

[0087]  FIH] 5 5Liti ] 2 FRANRIFE P EAT SEIf) 11 AR AL PR o RIS 451N 45
REIRIERE 6 H16

[0o088] % 6.

[0089]

KA fjji] #AEM [mol %]

E SR OPP DBF O-BIPPE. | M-BIPPE P-BIPPE

T=500°C
#H#: PhOH
ToS =1 hr
WHSV 1 hr'!
T =500 °C
4 PhOH
ToS =3 hr
WHSV 1 hr’
T =500 °C
#H: PhOH
TeS =5hr
WHSV 1 hir!
T=500°C
#H4: PhOH
ToS=T7hr
WHSV 1 hr

[0090] St 13

[0091] 471 22U S AR A 00 1) Pl i v AT A 28 B R 08 T — S8 A A I W IR 10t i3 T

[0092]  HifA :

[0093]  #& f&: & B B K 24 0.90mL/1g ¥ ¥ R & W BF 4k JE 2 B = & b iE (BR

Grace—Davison 57,30 - 60 FRifE,BET = 275. 3m*/g) HANEREEW (¢ = lmol/L) AbFH3F

TEFR AT B TP AE R IR 4 (HEIE SR 5°C /min, 600°CAF B 3hr, /2 41) &

58, P AR SR AL BRI A (1 TG 8 T AL RE, JURRTEAE T BET = 212m°/g Al Mg 23 4 6. 41wt %

[0094]  ¥SVR - EALWE (I11) LKA (LaCl, « TH0) FZE 77K DI 7K ), #il#  ¢c =

1. 25mol/L,

[0095] &K :

[0096] 4. 5mL BTIRE AL L 44T T AER IR AR KR Z4R % &, B N2 5 #8044

it I RLR JE AE 150°CT 1h, AR 58 77 UBope AR T A H BLR 77 R Bpe T id &
11

0.55% 84.35% | 0.04% | 1513% 0.00% 0.00% 0:47%

0.46% 85.72% | 0.94% | 13.34% 0.00% 0.00% 0.00%

0.44% 86.58% | 1.04% | 12.38% 0.00% 0.00% 0.00%

0.:46% 86.11% | 0.28% | 13.61% 0.00% 0.00% 0.00%




CON 104271544 A OB B 10/13 B

MR e R4S TR 1°C /min 578 T = 550°CA5 B 3hr, A E1 32505 . FTiR AL &
SR IE L XRE ALY 6. 47wt %6 5o

[0097]  SKjitifh) 14

[0098] I 55t 2 RANMIFRE P IEAT St 13 HIHEATFI ALV o IRER 451 FN 25
RERIER T H,

[0099] £ 7.

[0100]

[ffifls«/’%—] AR [mol %]

Ny ZRBE OPP DBF O-BIPPE | M-BIPPE P-BIPPE

RISt

T =500°C
#A PhOH
ToS =1 hr
WHSV 1 hr
T = 500 °C
#tH: PhOH
ToS =3 hr
WHSV 1 hr!
T =500°C
#4 PhOH
ToS =5 hr
WHSV 1 hr!
T =500°C
A PhOH
ToS =7 br
WHSV 1 hr
[o101]  SEZJEf) 15

[0102] A AEAB G IET v FAB VTR R BT .

[0103]  RjfA -

[0104]  #4Kk : v 4L (Saint-Gobain NorPro,30 - 60 HRiJE, BET = 178.9m’/g) , Hi%
L K20 0. 75mL/ 1g FIWITRAR S o

[0105] ¥ S ALB (I11) LK & (LaCl, « TH0) F12: & 17K (DT 7K ), il & B ¢ =
0. 75mo1/L,

[0106] &k :

[0107] 3. 75mL BT iR ¥V AE IR B2 4 A T AE R IR AR W B 244K, B i ds 0 21 bg ¢
Ko REUEHIMEMA JGE 150°CT 48 1h, FFHERE ZRITdEREFT (Gg RS THER 4x
3. 75mL) DL B HHAE b AR FLBR N S mrdiE . Wi EFR AT RBBESE A H LR 77
RIBRE TR R B B e IS THEIRZE 1°C /min ;fF T = 550°C NEH 3hr, BRI =E .
TR A5 )& S il ok XRE A4 5. 85wt % &o

[0108]  SLjiffsl] 16

[0109]  AIF] E5Lif] 2 FANPIFE FEdEAT SEREH] 16 RIMEALTFIEAL VR o R0 45 1A 25

1.25% 77.40% 247% | 19.87% 0.00% 0.00% 0:26%

1.43% 76.56% 0.99% | 22.15% 0.00% 0.00% 0.31%

0.90% 78.01% 241% | 19.01% 0.00% 0.00% 0.58%

1.03% 78.24% 2.23% 19.19% 0.00% 0.00% 0.34%

RERER S H,
[0110] % 8

[0111]

12
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[0112]
[0113]

e S S

Eiate s
[mol %]

AR [mol %)

Ky

OPP

DBF

O-BIPPE

M-BIPPE

P-BIPPE

T=500°C
#tA: PhOH
ToS=1hr

WHSV 1 hr!

5.28%

88.71%

0.06%

11.23%

0.00%

0.00%

0.00%

T =500 °C
#4+: PhOH
ToS =2 hr
WHSV 1 b

4.94%

88.01%

1.41%

10:57%

0.00%

0.00%

0.00%

T =500 °C
¥4 PhOH
ToS=3.25hr
WHSV 1 hr!

4.54%

91.87%

0.58%

7.55%

0.00%

0.00%

0.00%

T=1500°C
#4t: PhOH
ToS =4.5hr
WHSV 1 hr!

4.53%

92.76%

1.16%

6.09%

0.00%

0.00%

0.00%

S 17
A1 58 B SE AL B i TR 2% 2L 3— SRS 22 ke Y AU MRS I 2L pH

,  HE AL 300scem (7 ENEEEA 750m] (9 DT K. FIEAWRIEZ G, Bk 61. 3¢
LaCl, ¥ AE 165mL DI K iy il % 1) LaCl, K 5 2 s M 2K -— i 2eid 0. 5 /it
BERGIIMELAORES pH Ay 9 AAZ o B A A s A N B 20 1 B D 244 TN, IF HL L
LK A ELTIE SO B o (RIS B IR IR BT A8 UAE 80°'C A IEAT 16 /Mo T
PR HAS BIEHE (078 S A BA S 8 , FE B EAE S 1% AN RGPS
T NALEE 5 7380, £ 500 CHRALTE 3h, SR G EFR BN 2/ v 21 2 =3k .

[0114]  SEjEfs) 18

[o115] R S5t 2 FANMFR P EAT St 17 BIHEAF AP o IR0 451 25
RERIER 9

[o116] %9

[0117]

13
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R
KA Ao AR [mol %]
[mol %]

Kby By . OPP DBF O-BIPPE | M-BIPPE | P-BIPPE

T=3500°C
#At: PhOH
ToS =1.75hr
WHSV 1 hr'!
T =500 °C
#4F: PhOH
ToS =3 hr
WHSV 1 hr!
T =500 °C
##: PhOH
ToS =4 hr
WHSYV 1 hr'!
T=3500°C
##t: PhOH
ToS=3hr
WHSV 1 hr'

[0118] St 19

[o119] AW R % 12wt % Y La 5135 Zr0,.

[0120]  7EfTIR B HLFE 2 AT, BET K AR K 323m°/g KA Zr0, BAREF AT LE
120°C R PT84 /Do 12wt % [ La A8 7r0, RS A 1 Zro, fEIRBEIRE T
(RIS R 4 o BEIABEMREN Bg TR Zr0,. 10-ml ZIfE & AN 0. 8049g 1)
LaCly » TH0, A 1. 2ml 7K/ 46 6wt % (1) Lao B @ik FH 20 M is g Zr0, 7K 3 1R 35
TRRISINZ S5  BFE PR 8 DLFT 8 A BRI 3 250 50 43 BAE PR BEAN 3R AR o AR5 —
R G, FURFEAE 110°CTF 4 4 /Mo 7EF—25, FIH 0. 7994g [#) LaCl, «7TH,0 &
PR B AR, B 1. 2ml K433 6wt % I Lao TR ITRE AR G RS 2 < h 4E 110°C
TNARTE 4 /N, SRIEAE 600 CHHALEE 4 /NN, FREE Y 5°C /mins

[0121]  SEjifs) 20

[0122]  FIF S5 52ifs) 2 FRNNRR BT SERE B 19 AT AL Y . BI040 1F R &

4.27% 94.18% L12% | 4.70% 0.00% 0.00% 0.00%

4.02% 93.96% 0.44% | 551% 0.00% 0.00% 0.08%

3.67% 94.21% 0.85% | 4.94% 0:00% 0.00% 0.00%

3.69% 94.40% L10% | 451% 0.00% 0.00% 0.00%

RERIER 10
[0123] %10
[0124]
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v o

AR
[mol %]

A [mol %)

ES

BT

OPP

DBF

O-BIPPE

M-BIPPE

P-BIPPE

T=500°C
#4t: PhOH
ToS = 1.5 hr
WHSV 1 hr”

3.15%

94.60%

0.49%

4.06%

0.00%

0.40%

0.46%

T =500 °C
4 PhOH
ToS =25 hr

WHSV 1 hr!

2.71%

94.81%

0,62%

3.78%

0.00%

0.43%

0.37%

T =500 °C
4 PhOH
ToeS =3.75 hr
WHSV 1 hr'

2.56%

94.56%

1.03%

3.76%

0.00%

0.36%

0.30%

T=3500°C
#H4+: PhOH
ToS =35.5 hr
WHSV 1 hrt

2.54%

95.04%

0:30%

4.10%

0.00%

0.33%

0.23%
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