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1. —FhEA RHERR e B S 30 IR RS IS, FURHEAE T
IR A RO SE 4 s NI, S8R .

2. MRAEBURIZSR | ik MR, HAHEZE T, ATk BRI 8 55 A
KK NIE T 900~1500°C Kike 2-4 h, R BIFTRGRIEL

3. MREEACRIER 2 Pk R, FCRHETE T, IR oK SR 7E KT,
TR PG PR BRI KR EE D 6 mol/L.

4. HARBCFIZR | Rk R, JORHMEAE T, FniR 3 Ol S 4 34
AR, JEORHTOAE e A4 R Che A U ey 1:0.25-1.25.

5. MRAERAIZR 4 rid v, HLRFIEE T, Frid e fimp, SN A2 AR RIK

FER 2% PR e MR TR FE Y 5% IR, ~FEONERS, Il SON () 253y
2680-3600mlg'h-'.

6 AR AR ELR 1 BT IR B, FASAEAE T, Firids sS4 300°C-500°C,

C6 FEYIIIIERE N 90% LA by FTiR A g =i B4 vl 18 60%.
7 ARPEBRIESR 2 Frid IS, HAEMERE T, FriRgk & NIA R A
5-10nm.
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—FBRA MR RS 2 A B R

BRI

AR B & — PR A EHEER e U B S R RS T8 T A 7 ) %
(45 AR A o
BEREAR

WM —MEZENATIER, B SR R, O, W]
DAZEREAA e hde~ /K IS 159 3040 H AU 3F Ul AP R CRE. 1, 2-F O i s
TR B g, 5 AT RS TSR KRR T2 TR
UG TEATAR=, 125 Tk LA i T ARG B T2 IS A5

AT M A 7= 2R O 2 DAV R M (i A AR 28 R B /K T B, SR FH 7 V&
IR QUG R B IR BT TE Y . TR SR FRAL R B AR, M P) 7 2
LAt PR v 28 1) £ T BORSRAS IR O

e —MRRO B4 TJEORE, T DUE IR BRI 2 2R O I 5ok, B =4
Hebe, XnTLMENEA AR &S OISR, fFE ARG AL E B
HFR e S AR I LI (7] R B CUbe 8 2 0 S A8 COx, Tfi H AT
SIS S FH A7), W DL B N, (AR &R AL 5 R A A
e, PP ZH COx, ZE Al B SRR B Rl &, R A
O IR R, BRI COx MR 230 Ol 25, 75 AR LR P A B 22 1),
EVFEAR C-H B Aaed P A B AN 4] C-C B
RPNE

N T B B ATER St A I B PR AN A T R A A R A
AR AR T — M LR T AR UK EL: K ENIA, iRk A S,
VENIR e S I SR S A AR 7 A0 P o AS R B ) H BN T 13 31— AN B AR
FIHEAL TR, TR SCRAT B IR A IS 12

NS E—HbR, AR EARTT T

AR BRI T — PG BRA L LE B Ll S8 A B S 4 BA U0 s S 1 A
PR Bt BEZ e 45k s BoR&RIA (sp3), e A (sp2).

BT ULEEARTTE, kM, Pkt sl 7208 BarekENa T
900~ 1500°C 4552 2-4 h, 15FIFTRBEIEL .

FET U ERARTTE, EK), PridgrKkENa SR, TEHRRBEE:
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R ERFR P EE N 6mol/L..

BT EHARTE, JER, Pk b E b &m0 O pid, ek
AN EEAME T BLERE RN, 3 EiE RN S EheMmeE L
%4 1:0.25-1.25.

BT UL EHEARTTE, ik, Pk, @ARREIKE A 2%
FEAATRIREE N 5% AR, PN ERS, FIRBERE TR 2% 2 li/a <
A 5% E S/ A TIRA A e AR R LB 1:1, = F BIE S 5124 20ml/min
A1 8ml/min. Frik [N ()25 384 2680-3600mlg™'h-',

BT UL ERRTTR, RN, Bk SR 300°C-500°C, kN
300-460°C, C6 F=PIRIEREMEN 90%LL b Frid¥h UM r= ik B vl ik 60%.

BT UL EHEARTTR, HER), FriRgK & WIA RS K /NME 5-10 99K 4],
WA S (AR AL TR R AR B A AN AR
AR

1. AR B FH I 9K WA AL AR T & R AR B R 55 1) C-H B
BSRET), MO G T A, w0 H AR B A AR A s A A 7 D

2. AR BT FH B4R I P A TR B T FL A B g KA k), 9K &N
AR ELr, ELIE 10h (AR RS TR PR IFE A AR I TE PR AR & 1
17 FC AR sp2 BYBRATRN A 5 B B, SRR E A BIG R E ST T
50%:;

3. ARUIFTHBPUKENAAENRACH, SO R, AEeRER A,

4. RRIESENIAZD SRR AR, SRR E . A5 K.
MHARER AR S B AR, BT R AR A Cht A A &3 2
Wi, HROIEIEBNEEIL 60%, BRANTMNIEEENE 90% LA b, 8 ORI FE X 1]
P, AT RAFEA A B ) 3R T AR AL B e B A U s P e
Pt et B

1 AR R B St b A [ B o il 2 753 1 (R AL TR FL B 1 s e AN JBEBE s b
900°C; ¢+ 1100°C; d. 1200°C; e 1500°C.

] 2 AR R B AN [R] R B AN [R MR oe il 52 75 B (1 A AL 7)1 XRD &
BARSLHTT

ghA BRI SEBIEARIR AR R : KA ERER (6mol/L) Wik 3-5 K, Frt4
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JBE TRk SN, EARKEE (900°C. 1100°C. 1200°CH1 1500°C) Fil
NP PESUGUBUGE 2h, 133 sp3@sp2 HIRZ 5T 45 4 (HEAL 71 73 797 9 NDs . NDs-900-
NDs-1100. NDs-1200 Al NDs-1500), Reix Bt EHE i (510t 5T £ 3 b Ak
i S A PR S o
SLHEf] 1

FIFH 50mg #; R[] NDs-900 Fffb 35N U BUA B o, 78 QMD Jiit i [ 72 IR
Rigs EEAT IR Ol A A (ODHD V&R, BRI T 8 2 iliE ik
BRGNS 5% EA A 2% I O/ ARG B R AR, PR G SR
53511249 8ml/min F1 20ml/min. 7E 300°C £ 460°C 2 [A]%F 20°C1E 9 — Uil B [F] K,
BT . RN (RO, R AR AT LB QMD Fii (MS)
BEAT 7M. 1E 460°CHY, M OHERIEALE 12.31%, C6 Mty 89.33%, T
I BV 51.03%, —SFALBR LN 10.7%;: C6 724 £ ZAFE R O .
LT 2

FIFH 50mg #3 K NDs-1100 FE it U A5 F, 7E QMD Jia 3 & 5 IR
N3 FIATI AL A (ODHD 3 tEM . A AR N @i 2l
RN R G S%ES /RAAM 2% I O/ ARG B R AR, X PR SR
Ji43 B4 8Sml/min AT 20ml/min. £E 300°C %] 460°C 2 [8]4F 20°C {E A — ViR 1] b,
BT RN . N A GF O, A A4k vl LS QMD i (MS)
BEAT M. £E 460°CINY, R ThEHIA ATy 14.93%, C6 FEEY 92.96%, T
WM N 46.69%, —EACERIVIEFENEN 7.04%.
L) 3

FIF 50mg ¥y K1) NDs-1200 #5235\ U A5 R, 75 QMD Ji ik [# i R
v BT IR C AL A (ODHD JEHENR. BRI . @l 2imiE
R RGK 5% A/ AR 2% Akt ARG BN AT, XFRRA S
it 2351 29 8ml/min A1 20ml/min. 7F 300°C £ 460°C 2 [8] 4 20°C/E A — KR FE A [,
BEATEEMEIN . SR (RO, R AR 1T LU QMD B (MS)
AT 0. 2 460°CHE, MO Le LRy 20.18%, C6 N 95.6%, H T
IR PEIEN 36.75%, —AABRITIERMN 4.6%.
SR 4

FIF 50mg ¥y K1) NDs-1500 #5235\ U B0 98 R, 75 QMD Jii i [# i PR
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VA EIHATIR Cbe AL (ODHD 3 eI, BRI AR N @il 2l
RILRGUR 5% A/ RS 2% Ot/ ARSI A BRSNS, X P RR S SR
4371124 8ml/min A1 20ml /min. 7£ 300°C £ 460°C Z [ 20°C1E A — iR FE A K,
BT . RN (RO, R i) AT LB QMD Fii (MS)
BEAT 7M. 1E 460°CHY, M OHERIEALEY 13.06%, C6 EFEMEy 94.68%, T
IV 60.5%, —SAABRETEREEN 5.3%.
Xt He gl 1
FIFH 50mg ¥ K1) NDs #£ a3 U B8 S, 78 QMD it i [ & IR & MV
18
2

=

2 EHHMTI Ot AL E (ODHD JEPEMNR . B RGN F @it 2 Wi & v
RGUK 5% A A/AST 2% I O/ A SR B R B A, PR FR A S5 5
N 8ml/min 1 20ml/min. 7E 300°C | 460°C 2 [A]4E 20°C 1A — VR EZ ARG, HEAT
VRN RS (RO, KA A FTLGEE QMD Fig (MS) i
1T HT. 15 460°CHE, HROLEMEN 8.66%, C6 EFHEMEN 84.08%, O/
EFEIEN 36.49%, —FAALBRIIEFENE N 16%.

1 ONXTEAE] 1 RIS 1-4 75 460°C Y (R AHE A 1 g 46

%1
AT | CoHin Ftb 2 /% | C6 IEFEME/% | CoHuo EFEME/% | COL EFEME/%
NDs 8.66 84.08 36.49 16
NDs-900 12.31 89.33 51.03 10.7
NDs-1100 14.93 92.96 46.69 7.04
NDs-1200 20.18 95.6 36.75 4.6
NDs-1500 13.06 94.68 60.5 53

Xt He gl 2

FIH 50mg #r R FIBRGUKEREMBEN U BLA T &, 75 QMD Ji ik [ 2 R X
s AT Ol A A (ODHD YETENNA . BRI a . @i 28 X
BLRGUKEG 5% A AR 2% Ot/ AR A BRSSP RR S SR
435129 8ml/min A1 20ml /min. 7E 300°C £ 460°C 2 [F]%F 20°C1E R — kil B [ K,
BEATIEEI . RN CRCH, R AR AT LURRE QMD i (MS)
BEAT M. £E 460°CINY, R ThEHIAE ARy 21.44%, C6 EFENETY 66.1%, 3 O
NN 7.45%, A ABRIEREMEN 33.9%.
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XA 3
ARSI LML 5 D, Ui BIAR B FR AL A B BRI Co iEFEERIA C
Wi F It . 32 2 TR EL 3-6 HOMEAL I PE RE S SR “ Aerobic oxidation of
cyclohexane with 7Y -alumina supported metallophthalocyanines in the gas phase,
Applied Catalysis A: General 321 (2007) 135-139”
[RRZAF Sy 23 3305h, [RIVIREE T=410C, Ko

2
LN Y%
AL T/C | #ibZE%
Ce CesHio CO,

CNT 460 21.44 66.1 | 745 | 33.9 | XLl 2
5% CoPc/y-Al,O;3 410 15.1 4175 | 36.48 | 58.25 | XfHu#l 3
5% MnPc/y-Al,O; | 410 18.5 65.15 | 43.9 349 | XA 4
5% FePc/y-Al,03 410 16.95 64 52.2 36 | XfERAE 5
y-Al 03 410 19.2 76.75 | 403 | 23.25 | XLl 6
NDs-1500 460 13.06 94.68 | 60.5 53 | SEitfe) 4

MR 2 AT DUE Y, AR B S f] 4 F A AR BT P AR & A
) CO EREIE IR OB IEBENE, SR SR FHEE I8 7, FEAHIT A2 %%
T, AU BEAFIFIE R S, REAS EIE 2 H b=

ME 1 ATBLEH, MERIAABRER (B 1), MigEEE d=0.208nm, N4
M 11D &, o ARBRERT, RO &RIaS5H; 24737048 900°C. 1100°C
1200°C+ 1500°C B, HELaAS A EE d=0.36nm FIf7 S84 1) (002) ST, i B
IR, LT A SN SE, T B ERRER I TR, A SRR

M 2 AT LA, BEAE R e B2 (0 T i oK S WA TR AT S Wz ek 58, A

SRl I HL 3G o, U sp3 BRI S I, sp2 B S BB T N .
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AR ATE T — PR BRATARE IR O e S8 I 0SS RN « 28 v TR
BB AR ENIA, ERCHEE AR N (FE 300°C-500°C 7)) =ik
VEREALIR IR T=0, A RAMEIRR R N . o, 3RO =i £ =ik 60%,
B ANT=IEFEE 90% LA b o i fERIME B RS, ARk, BRI RMFC
b E e RE, T FAZ AT E S B R, A REE, ZREIR.



£ Bt R E K B

AREEHLAE N 5B %% 5 2019-2938Y

WEAE P 25 Eh B X R BUR RS

®

©) i R
s B | R EHE AL FTE R O S B L o i 7 i ‘
25 @7 R H
@i H
o | KUAL |k (AR At 4 @k
B RmA R AR A i 4 ® Fsb i R
A gm s (IRt 4 ©H=2 21
210106198502224979
g@%gg%fﬁﬂ%&*@“ F P RS PEARY
B O P 5 P o 5 — Ak 2 15 AR / L BURUR AR | e
12100000400012705A A
DX sk 2k L 052 R R 8 B %
i EE SN E K (KD
H
A %, BBIK. BT s
(1)
Mg K&
WRIX (2D, B8 TRV X oL 457 5
G & T B B \ )
i R 2k i 116000 g
© 0 4254 T Fi P AR 1 AT
T R I S DG k-2 (2 A RS/ 2SR R AD
[ ]k 2 HL 2058 AR BRI 75 b 4% 2
Bl | SR R
f B, BB, EEE
W@ | g
. WX (%), il IS
g BE . ,
BRI | o i
k42 50 4 T Fi P i N
o R B UE I S B R G L 213 T PCTD A SR s
[ Jitssk 2k FL O 52 b ¥ B 2
g |EHEEIE GHE0O
i |G, EmIX. EE
A
3) | &
WX (2. i, [T
2y BE
LR RIS | i

110101
2018.8




£ Bt R E K B

w4 B i
O | MR AY T HEAH
H;Q 5. HBIX. i
A | THE
WX (£). b, 1S
@QRENNIESE —F L H il NI KR BAHIEANNREAN
B |XFEHEZ 5 s AT T LRGBS B HAL 1015 B 5 ZHE B RS B8
+
F| | BRIERTT B MAREAIRIUE A HUAREG21212
fﬁ Zir it
3 £ jias P £ It P
o _ H -
B A HolkiE 2121223787, 2 o | POIIE 52121210304, 6
1 2
W K 150411-83632520 @ H 150411-83632520
Qn%E Je o 2 B X ) o = HE S | JEETEH
it RS & i H H
O 4 PRI AL AR Hhy mrEgwE LR U6
PERHEESS | s 11 E 7 B | s Kb
@ FF3E | [ AER R LR EEIE TR 5 #
@ %I | AT ERE e i B 13 Fe AR T 1A% 8 VR 52
# B £ F T N E—— (e e me
O | 5 KA
® ! A | o B R b
9 i ERER
i 3 . [ e
o | g | ARSI EH
s P RS R
| o ?é Kk
w O wi | Ak
7 A E A
W A%
8
MR [ KA e, o K SR O B ANSAE [ BrE Y F T AL B R SR A7 4%
QO fREIER | AbFE. AL38, AT AR FNAS NN L R i 75 B IR AR 2 L R BB AL B, ANE
R R R RS
QD A H HiE [ )75 B A B A0 [ETRE (14 2R B B3 28 B A ok W R R [R) B 7 Sz B AR )
Q2 $ERI A [ ik B H A ZE R Bk O | 16 E VLI A B B R
ot B

110101
2018.8




£ Bt R E K B

@D HIiE S B €3 B Im SC AL 1
L. BCRESR S 4L0TT L SERHEER 2m
2. YA JLoT M (Yh 'S ZW0017135052)

3. USRI Hkom
A BT 2 HR0TT
5. KIIEANERA L4100
BRI EER T4 7 0

€0 A i N B L RN A 5 € [ SRR U B % L

RIEATT LA BEATIR SUE A F]

2019411 H27H

110101 3
2018.8



B T HMFXBIIIXERE X
K
HH
-4
G
. KA1
BH
A KN 2
%
KN 3
B
g AN 1
Hik
i
% HIE A 2
53 Hisdk:
Hh
ik
B
HIEA 3
Hik
110101 4

2018.8




	权利要求书.pdf
	说明书.pdf
	说明书附图.pdf
	说明书摘要.pdf
	发明专利请求书.pdf

