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(57) Abstract: Disclosed are a Pt/a-MoC .« supported catalyst, and synthesis and uses thereof. Dissolving a platinum precursor salt
in water, immersing same onto an MoQOj3 support, and stirring till dry; placing the solid in a vacuum drying chamber to heat till dry in
a temperature between 40°C and 60°C; placing in a muffle furnace for heating under a temperature program to 400°C and 500°C,
maintaining at the highest temperature for a period of time, and obtaining Pt-MoQO3; carbonizing the obtained solid in a carbonized
atmosphere of a certain ratio to obtain the Pt/a-MoC . catalyst. The Pt/a-MoC, supported catalyst is a good catalyst for producing
hydrogen using methanol by means of low temperature (150°C to 190°C) water-phase reformation. The catalytic activity is better
than platinum supported on an oxide and platinum supported on non-pure MoC. The invention has relatively high stability in simu-
lations close to a real system.
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BT R BB A AT 48.2(h)) (4R 26 2 —.3 Fl1 48 2(b)(vii))o

AR ATE T — P Plo-MoCo BN S LA RS B - R H TR SRS Tk, KR BTE] MoOs 84 £
BAEET, R ZE R E T 40-60°CH A TR P, FES I R P THEE 400-500°C, 75 S iEE
MR B — € I 1A], 132 Pe-MoOs, FTRHE AL — & LB BRI A FR gk, BI1SE] Pya-MoC fEALF. 11t
Pt/o-MoC . T LA FIE AR IR (150~ 190°C) K A ELBE FH B ihl) =L 1) R IR 7, ARSI THA 3 T4
AR5 B 73 T AR 4L MoC #ifk |, FERIE LSRR R BT P A B i AR 2 1
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Pt/0-MoCy. BRI R HA RS N

AHIEE SR T 2015 %2 H 2 HIEAS P ESH 5 HiE5 4 201510053793.8
KU FR A “Pt/o-MoC . 1B R oA il 5 3 > 8 -5 01 B A
SR, HATRN AL G 4 A AEAR RE .

BRI

AR JE TS, W R —Fh Pt/a-MoC, . T8k B0 K A e 5 Y
By K—Rh AK€, AR w8 B i S A PYa-MoC
5 TR MY HT o

BREA

AT BE AL 7 A2 1 I 0N [l A4 BURE J22 8 H) B L T BA S5 A B AL e
I3, R REIEHIIT AN BUR AR P BEIR ) AU RRAS,  tH R A5 ) L DG HE
LREBE AN R N AHTE R FAVERIREIR . S RERA A 2 ARt
JORLR, A LE S PURBIUIRGE SO, RERRE H TR A 2 fE v R R e A D v
e, AR T40%~50%. (HREEGARRE R, Hrkiems L Uer g
AMHE L DOBAR L A2, MAE I s, ABIRR, e RAURHY)
A T G AR ST A A G AR TR R (. PR &),
I B SR A A O 2R AR R AR A, 3XAN Tk
HEE 7 20 AR AR e Tt S RO A e s, AT HE B S R FR TR A A B

I 2 B B G T A AR A BL, T8 8 T I Re 0 AT R Tk Ak,
b aaeds, RN R AR H/C b, ffElRe iR, DN
C-C B, LRBMEAIEHE =Y. B~ Er 7ol g, Ei
HHBIF SR 2 1 I ) K YR S R B, K YR L SE H AT R B R A
Cu FAE AT AT B 82 J8 (group VIIDAEAL I : Cu JE4iE A7) S NVAR S A 250~300°C,
SN YRR, AH AL 2 K A, b O R, EEEE R AR (HL0
FI CH;OH) B2 AL TS 25 40% EL 2 08 2 (36 s B & B AR AL — M DAL
WA, (02 B St e B AL b, W S R AR RN, R
HCO FEMBIL 50% R, CO &m it T BRI 52 J1(<100°C
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MRIREUR R I, CO & & T/NT 50 ppm,  100~200°C k=il EU8R KL Hi i,
CO ZETFEF/NT 5%). KTFEEAN BT SRR N, BT CO &=
T, BRI KGR (WGS)E Prox XA/ TAI, MR H %I
%o VRURT I 3 3 B RO T AR AR B W P AT SO N, AN TR S Nt AT
VAL, RIS AE SBAH P S N B8 KRB CO I &, IXRE T 48 e AR il &
ARREAT AL, AT AT A S SR vt AR AR N SR S T A
{EAL R Cu B AIAE AT P R e 1AL, AL 01 380 01 4 B A AL R e
PERAR, ARFEAHEIZK.

RKHAAR

AR WIHY H HIAE T3 Py a-MoC B 3% B A0 T 15 1l e e AE FH B AT
HRER N, AR 2 A5 B AE O B S VR T (170~210CHERE A
FEAFAEHIPt-(MoC)SAMEAL T, HAT R 45 R HY B B2 I e

R NAEAE STk R IR AL P 9 3 B 8 S8 Pt Pt-(MoC) 2 {4k 771 A1
LT A B R L Pt Pr-(A O AL R I H T 8 w5 () v A Y i
VEo S5 R IAE &AL TP (ZhoAHit ha-MoChy,  ZlipAHIE HB-Mo,Cy o B
TRAHIC AMOoC,), a-MoC | AR T & m AL s . W F P iRk
[f1 [ . (TPSR) 5 e THiR FH S Bt B (TPD) & B, HLOff 55 7= A= K “-OH & A1) T
CH;OH A “-C-H” W2, M 12 FF i il B e R kA, - HAHI T Co
A 1o T AR A A AR T VAT 7K 45 170~210°C AR T R A4 #, 2=
KT FBRE RN BB A BPtA) 5] 43 BT 2 a-MoC L A& (Pt/a-MoC ) )
o R AR AL R A5 R Y i O

HNTSEM ERHE, ARBRHUTIHEART %

Pt/a-MoC 1. T AMBALFI &k Tk, AR LU 23R

1) AR AR SR T K

2) B ER DEr S AT A SO 2] MoOs [k, FEidkE 2+

3) KRR g lEMAE— D, R FHE SR 400-500°C, fE&H
IR PE AR — e IR ], 7531 Pt-MoOs J#] 44 ;
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4) K530 B8 3)FT A3 Pt-MoOs [aAALE [R] N2 B - S IR I BRAL U5 T i
1, BE1S 2] Pt/a-MoC . sk B iEAL 7 .

PR DR, Frid AR AR — R A M ER AL, Bk B N A
b —Rh . SOEERE . FAAERAN . SEATELS . W TE MR 1A R %
WHIIREE K 0.05-0.3M.

SSIR ), TR MoO; [flM4 AT DL 3o AN [9) 1 4% 5 V245 2 AN ) R <)
ANF LE R FR A MoOso T LA AR EE R I =, A1 45 24N R #) Pt:Mo J&&
IR, JEr Pte RS B(BEREDA NI Mo JUE IS = (BERED.

IR 3y AR S TP R R, BRI FHERERE S 3~10°C/min, fEhki
U FE A A B8 R IS 1] 2~6h,  AS[a] B TR T B R AN (] FR 1 8 B Tl 2% B2 Pt )
KNI U

LR, AR 20-40° CIRFE R B R 2 T, 20 IR 3) b, 75 EZL 25 T840 40-60°C
HET .

WIR ORI B CHyY/H, 5 CHy/Hy, iS5 2 I AR R L AE 10~
30%2 (0], RIEEFALL N 20%, BRALFE P FHRIIEE & 1~10°C/min, BRG]
I e B A 600~900°C .

KA FAL TS HEA FIHREE B 2% Pt/a-MoCy 23 2 Pt/a-MoCy. 3%,
PRFR 4 it BE AN P RN BURE

AR W PEBE— T b EI& VA G AP a-MoC . S 8 B AR 51 o

20, LPta-MoC 5 ak BHEAL 7 B 4k a-MoCy A ZliatH, Pti)
B HH0N0.5~15%

HE—22H, ik Pva-MoCi, Ha B b Pt LLEREA 54T
a-MoC 24k L.

AR WEPEAE E3E Pt/a-MoC . 7 BB AE A AT H R (150~210°C) i
R HEE Y

WMASCP AT, RIE “Pto-MoCi. MMM 248 Pt T
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a-MoC . B LRI, Horpr x O 0 2] 0.5, AR BIHIEARILSAE T

Ly R T A e R R I ) R G (A5 Pt/o-MoC .y FLAET90°C
R AT R I e A A ) S e R AR, S TR A
WARTIK I DT R AR R, AERXA AT SR,
CORJIEFENEAR T0.1% o AZMEAL T e Al T 5888 Bt e JE AL FUIR -~ Zid P CO
HPEVER 55 M.

2+ MH a-MoCy FEZR A REAFAE T H R A MGIRAR B K IR, S
WL “-O-H"RIE di[Z, “-O-H A FIT Pt fEACH B A “-C-H W Wi fie izt
PV 2 e I A 2 AR P i D o

JITCL, AR HIAE Pt-(MoC)JAf: Ak I A FE IR o 20 B 4 sl AL AR AE 7K
FHH R A AL R AR ARV BN BT R .
P P U B

AT BEE A8 b U A K B S VA B R B R T &, T TG S A5
VDA FE A iy 75 B A 8 B BT st~ Sim 2 D, 1 T Ik A
B AN R AS A B ) — e St ), %) ARSI T B RN DR R, ZEAT H
QUG TSI ATHE S, 18R] DUN 4 1 L i ] Sh 15 A iy B 1]

K1 S 1. 24 3. 4 RO Eel 1 PSR ERA S I 42K Pt-(MoC)
FEALFI) XRD B

& 2 S 1 9 Pt/a-MoCyy BT BT Wi e A o

K 3 Rl A S K BT LB IS BRI S 1 PY/a-MoCy. HY 2 Vi3
PEE

& 4 Z52iEE) 19 Pt/a-MoC o BITEPE PR S i o

Bl 5 2 SEiig] 1 ALl 1 2 A R A i 528 Pt-(MoC) AL 7
FE P FHE R 1 s WY (TPSRYE, L) it B szl 1, (bR Le ] 1, (e)xf
I EEA 2
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HARSE 77 2

AAEARR W H . SR Z . RAEEINFEEY A, UM S BIgEDE
HESEERY, XA KW RE D TR U] . AR, P B SR A A AN A ]
A S, AR T SE RG] o BT AR W SERE ], AN U
BRN GHEBRAAE L RS MES7 S A N BTl 8 Py HoA s i ], Al 1A
RIORY HRITE

TN THTIE o S i 5 A e WA — 20 U, AN DI AR] B A
HIVE HE

SEHE] 1 Pt/a-MoCi_(100% a) AL F HT A 1(MoO3 200nm)

BHIRTARER S /K SR | g BT 10 mL /K, 3235 HoPtCle %R 2
MoOs; &4k I, Fi FHisEe+, HARS TR T 60°CHET, SR RHEALF]
BT D, BUEFHES 500°CHAREE 120 min. f/54F 20% CH,/H,
ISP RAL, B FHE S 700°C - B 120 min.

ASE B BT A B Pt/a-MoC . 012 B0 T S5 A 32 B W 2 s
FI S 3355 AR AT W42, AR G5 R il i) X-BF R AT HH U (XRD)HEAT I 4%

XRD FEdb AR B LR AL 0.5% Oo/Ar AL S 8L
£t 8 h, WHEE 5 HI AT R T XRD A

W BB RE A T R s SRR AL E T TR,
P B i 1 [ A N BRI TC 7K SBEHR 4380, HCEGH 20 SO0 INAE S ) B
B R R L, A T S I NIE B B AT A

XRD KU 1(a)f@75, Pt/a-MoCi.x #4441 a-MoC,(100% o). HT 5
B I W 2 B, Pt KREN UZIRIEA A T a-MoCy 444 I, 25 2 nm,
T L AR LT A A e A A R K

A T AT T A B R R i 5 15 2N E] PYa-MoCy., FHH 2K
w, ASZEG VA AR Pt wit% =2.2%.

A i 5 R Pt-(MoC)BEAEAC T I 3E L i A2 Al S A4 A7 AR 2 5



10

15

20

25

WO 2016/124161 PCT/CN2016/077973

JR 2R AR MoC [RIAH R 20 1%
SEHiAF 2 PYMoCy(70% o) FRA ik

BAART AR SE SRS EEAIE 1 g W T 10 mL /K, 55 HoPtClg % 5]
MoO; 4k I, Fi THifte+, FAERSTEAT 60°CHL+, 7F 20% CHy/H,
H ST B P T HR A 700°C IR B 120 min. XRD B W& 1(b)F 7.

SEHAR 3 PYMoCy(45% o) FRA ik

1 g BT 10 mL 22 /K, BiekZ A, B nr kb
KGR | g WiET 10 mL 7K, BEUIRRZK B MM N ERRREe s w1, B
2 h BYLHETES, 4 100CHBHAERET, EEET 60°CH4+ 3 h,
FFZAEALFTE 20% CHy/H, 50T AL, B PR A 700°C AR B8 120 min.
XRD & 1(d)fFrrs

SEHiA 4 PYMo,C(100% B) & %

I 1g BHREE T S sy b, B FHR S 500°C AR 240 min H175 0.8g
MoOs. ¥ 1% MoO; 7E 20% CHy/H, FIS S R A, B2 7 FHE 2 700°C HAR R 120
min 75 B-Mo.C, H 0.5% O-/Ar Rl < 8li4k 8 he

BEART AR R 7SR A SR 1 g WHET 10 mL 7K, HUEUVETR 7K 390 i AT
PRSI B-MooC i FE 2T, BT 60°C S T 3 h, FREZRALFIAE 20%
CH/H, SRk, FRFETHESE 700°CHFEE 120 min. XRD EU1E 1(e)
B

S 1 Pt/a-MoCi(100% o) fiE A6 7 2 il (B AR R 44

W1 g BAHRELY T 10 mL 25 &1 /K 0, Bidk 2 Fuii, e mrsshos
KGR 1 g BT 10 mL /K9, BUEEARR KON N R s b, Pk
2 h BRYUETEAS, £ 100CHAPAKST, WEEET 60CHMT 3 h, A
JE R E T 5 s e, R 500°C IR 120 min. FRKS %8
WHIHE 20% CHY/H, K UA T BRAL, P THRZE 700°C IR B 120 min. L5 )k
J715Z2 W 3CHE Ma, Y., et al., International Journal of Hydrogen Energy, 2014,
39(1): p. 258-266. XRD EUWIE 1(c)fi7r. 1% XRD E TG ), LExTbd] 1
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AT AL AT, Pt ANJE BLESIR B 2o A T8t b1 2 BA 3 5 4 oK1
TEAAFAE

% LA 2 Pt/ALLO,

WEART AR R 7SR A SR 1 g WRT 10 mL /K, BUART AR N2 0.8 ¢
ALO(GEATR AR 800 L), R THET 60°CHAEH 3 h, RJEH
AEFE T b Bbe, B THEZS 500°C AR 120 min. FREZ AL 4
H, KIS 5UF R R, FEFFHRES 500°C, 78 500°CHRE R 120 min.

T e 3 PY/TiO,

WEART AR R 7SR A SR 1 g WRT 10 mL /K, BUART AR N2 0.8 ¢
TIO (M BURBUARL 700 uL), FHERTHET 60°CHFH 3h, R)FKHAL
FIET Db ies, B THES 500°CHARE 120 min. FREZAEALFILE Hy
ISR JE % 500°C, £F 500°C{# B 120 min.

%I L3 4 Pt-Mo,C/C

¥ 0.92 ¢ CEHRRELH T 30 mL HoKd, BE AT R 7S /K G 2UHIR 1 g Wil
F 10 mL /KA, BN 2.5 g A BEREvEPE R, SIEBIRE 12 h, SRJEAE
LIANT BRSNS BRI R BRI, 60 CHUAAM T, B)n 120 C At e 1H &,
FBMEATI AT B SRR A R IR SR AL EE, FEF iR S 400°C, fREE 1
h, FFEFFHESE 700°CHLH 180 min.

HABITEZ W CHK L, T, et al., Energy & Environmental Science, 2014.
7(1): p. 393,

W LI i S A AL T KA PR B S R N, N AR B
RN, RNARZRFIIA 5 mL FHELF 45 mL 7K, n(FE): n(ZK)=1:20, 7
2 MPa Ny(10% Ar AR RSN RN, RV N 190°C, &N 10h, FER
S5 A g S AT R

Horp, XFTSCm) 1 %) Po-MoC .y TE B AL, 23 %) e v 44
n(FFEE): nCIOMWREERIIANT, 76 n(FFEE): n(K)=13 B, MNEM RS, WK
3 oo [FIE, I Fseifl 1 B4 H Pt/a-MoC .y T AU AL FEERT, 1 &
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PAKZR R B AR, AR 2 W Ho S A SO, T DA BN v i A R 44
AT AE SR B INFTR) (AR Th) K- i d i 2, L& 1 Entry 27

ST R NAPERE L N AR 1 R
1. Pt-(MoC)FEAAL 71 So HoAR AL 7 A 7K AH FF B EE35(190°C) [ W14 g bl st

b
Aver TOF
Entry Catalyst pmol/g/s 1 nco/nm%  Ncus/Mm%
10(h )
1 XA a-MoCy.y 0.5 - 0.09 23
2 S 1 Pt/o-MoC . (100% a) 22.8 801 0.04 4.9

S 1 Pt/a-MoC i (100% o) (J2
2° - 201 8630 0.09 2.3
I 1h, 20 mL H1# 30mL 7K)

3 S 2 Pt/a-MoCy(70% o) 12 294 0.04 2.8
4 SEE] 3 Pt/a-MoC(45% «) 5.4 126 0.03 2.5
5 SEiifs] 4 P/Mo,C(100% PB) 7.6 178 0.02 0.7
6 %F E4 1 Pt/o-MoC1(100% o) 10.5 368 0.05 3.5
7 X LEH 2 PYALO; 24 56 0.09 0.4
8 %L1 3 PUTIO, 2 86 0.03 0.4
9 %iF EL 4] 4 Pt-Mo,C/C 0.3 3 0

AT LUE H, AR BIAE 190°C 4T A vE B S a0 e i AL A H 3R 4L
FIFEAL AR S EE T Pe AT [, AR AL = S A 2 vy
JEH CO EHMERMIRCNT 0.1%, WK 3 fioR), i kT s a0 oy
CO W%, Jolk T 24Dk K Pt AL AL IE TR, CO SEHME
55 s LT B SE AR R AU O S o H R A A R R e T RS e 1k
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TR T4 Cu AT S /K RIE o2 O AE IS8 5, JF HAE 190°CI8in T
Cu AT 250°C IR TE

SEREF] 1 RO 1 2 AN [R5 2R P-(MoC) Ak AL I R 7
IR 2 SV (TPSRYEI A AN 5(a). (b)s (). RMNALFE N 30-500°C, 5°C
/mon, FHFERI m/z K 2. 28, 16+ 44 25484k, TPSR FE Ui T Pt-MoC
1R A AL () (b)EARIR 115 C e ff-C-H. -O-H 8N, F=A%F /M Co, k&
A FEE R SN, ARG AL (0) 77 24 180°C A ek AE-C-H BN, JFik
A4 H0 -O-H BEWT R, FERAHEEME, SR 4 Hy H AR =4k
& CO, MNEG SRR .

BN, IR AR AL SRR OB it — (A AR A YR AT s A
151 o

DL E i Ak A R B AR S a9 T % AN AR A B, NAEAR
RUHIRFA R W2 N, TR E o, SR e ks, KRN
AR HITE 2 N o
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M E K
1. Pt/o-MoC . s B MEAL IR 5 57k, AR LU NP Bk
1) REHAR AR SRR oK
2) R ER DTSRI AR SR WO A 2] MoO; [l 4k, JFHiHF 21

3) KRR g lEMAE— D, R FHE SR 400-500°C, fE&H
IR PE AR — e IR ], 7531 Pt-MoOs J#] 44 ;

4) A5 5R 3T P-MoOs I #A7E 0 47 BEUSE 5 S IR BEAL U
. BRI 5] Prio-MoC ., S H).

2. WIALRIELR 1 FTIB ) Pt/a-MoC . SR & 7, LRk A1
T, BB D, FriRARTARE IR B & VAR . WA AN a S NS, R
T I PR B AT AR R 5 R B R 0.05-0.3M.

3. WIBURIEER 1 88 2 TR PY/a-MoC . 18k B AL 1) A5 W v, JLg
e T, B2, WA WA IR, S 2R PtMo BERLE,
Herb Pt U E AR BANHE L. Mo JCE I EEIREL

4. WBCFIESR 1-3 HT—TFTIA K Pt/a-MoC,., Sk BB ALHIR & i 7
W, HRRIEAE T, IR 3y R R R R, BT R 3~
10°C/min, £1 35 eI S AL R B B I [R] 2~6h,

5. WA SR 1-4 FAT—TUFTIR ) Pt/a-MoC ., 73k AL AL HI & 7
e HAFEAE T, PR 2, A 20-40°CILE FHFER T, L] )b, RS
TEFHH 40-60°CHET

6. WIRAER 1-5 HAT—TFTIAH Pt/a-MoC 1 Fuak BMEALHHI A Ry
%, IR T, PR O, il SEFE CHyH, 8L CoHe/Has IS
LRIARTRLEAE 10~30%.2 0] BRALFE P FHREE N 1~10C/min, BRALH
Tt e i 8 ok 600~900°C

7. R EARESK 1-6 FTAT—FriR B A 7 755 H) Pt/a-MoC . 1482
HALF o



10

WO 2016/124161 PCT/CN2016/077973
11—
8. —F Pt/a-MoCy T AL, HRFEAE T, FTid Pt/a-MoC . 132
AL Pt LUZRTE 5340 T a-MoCy . #d4 |

9. WIKBFIEK 7 8% 8 Frikff) Pt/a-MoC . B R4, AR aELE T, Fr
B Pt/a-MoCy T # AT ZAE o-MoC . N4l o 41, Pt FIEE A 9ECN
0.5~15%.

10. WIBCHZEK 7 Frid i Ptlo-MoC o SO BAMEAGH], HAFIEAE T, Pk
Pt/a-MoC . T BLAEALT Pt UZARIE X 24T 0-MoC . BifA Fo

11, IACREESR 7-10 AT — TR ) Pt/a-MoC . 51 3B EAL FIAE /K AH
IR E S R N, BT idMIRiE 2 F8 150~210°C .



g £ - —
..... - .
& b i

R Y £ L
) Eed KWt
A2 T ] e
o T v, P

Lz s Sl i
S A o
e e AfN w

PCT/CN2016/077973

—1/4—

28

PN
N
N
2

-y &
\\\\\MM\W\».;\\“\\\\““
Y

k

f\\
FAY
AN
—
4

/A

ety
¢

+3

%

—

. \\\

U

£
Y

WO 2016/124161

e you ¥ 15 . f
Y i,

2 IR,
: S



PCT/CN2016/077973
—2/4—

WO 2016/124161

e

s

/ § \x§

) | e

K 3

‘%:E%Zﬁ
R

| e

1100

48

3%

004G ~

G

2000 ~
500

OO0 -
504

N

R e S
RN
¥ 08
- Ko
AN o
SINENG N A
N R
N
SRR
ey
R
&
N N X
X L X

N
%

K 4



PCT/CN2016/077973

WO 2016/124161

—3/4—

e A SN

A
s

A .
PRI SN SR
% E

Z,

%

RO

GO

S
L

o
VR
SRR

\\
O]
P

e

£ 4




WO 2016/124161 PCT/CN2016/077973

—4/4—

3 DOE-01E 113°C

2 50E-012 -

SLOE012 S

100E 4T o

e

S00E-013

=

G008 +000

4

~RO0E-D3

100E-0¥2

&
18370

i

R

- § 4
2 IS i
!
§ 3

o

oo,
e,
iray,

Deiips,
i,

Sy

%
2
7
5,
et
b
(2%
}
"
%’Mrk

.00 4000 ~




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2016/077973

A. CLASSIFICATION OF SUBJECT MATTER

BO11 27/22 (2006.01) 1; BO1J 23/42 (2006.01) i; CO1B 3/32 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

BO1J 27/-; BO1J 23/-; CO1B 3/-

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS, CNKI, EPODOC, WPI, ISI Web of Knowledge: Pt, platinum, MoC, molybdenum carbide, carbon+, reform+, methanol

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A MA, Yufei et al., “Low-temperature Steam Reforming of Methanol to Produce Hydrogen 1-7,9-11
Over Various Metal-doped Molybdenum Carbide Catalysts”, INTERNATIONAL
JOURNAL OF HYDROGEN ENERGY, vol. 39, no. 1, 06 November 2013 (06.11.2013),
ISSN: 0360-3199, pages 258-266

PX CN 104707636 A (PEKING UNIVERSITY), 17 June 2015 (17.06.2015), claims 1-10 1-11

A CN 103247805 A (PEKING UNIVERSITY), 14 August 2013 (14.08.2013), the whole 1-11
document

A US 2011053039 A1 (SAMSUNG ELECTRONICS CO., LTD. et al.), 03 March 2011 1-11
(03.03.2011), the whole document

[ Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not

considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or

other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

invention
“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone
“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

02 June 2016 (02.06.2016)

Date of mailing of the international search report

07 July 2016 (07.07.2016)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China

Facsimile No.: (86-10) 62019451

Authorized officer
YANG, Xiujuan
Telephone No.: (86-10) 62085013

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2016/077973
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
CN 104707636 A 17 June 2015 None
CN 103247805 A 14 August 2013 CN 103247805 B 27 April 2016
US 2011053039 Al 03 March 2011 KR 20110024100 A 09 March 2011
KR 101110073 B1 15 February 2012

Form PCT/ISA/210 (patent family annex) (July 2009)




[ P i & [ H 5
PCT/CN2016/077973

A, R4
BO1J 27/22(2006.01)i; BO1J 23/42(2006.01)i; CO1B 3/32(2006.01)i

FEIR EFR %R 7328 (TPC) B [ I 42 i [ 28 79 SR RN TPC P f 732

B. o ZR AT

T 2R ) B AR BR S S0k (PR B 73 2R R GL A3 2K 5)
BO1J 27/-; BO1J 23/-; COIB 3/-

AL RS Z AT (93 Fo 1 PR SCHR A A O B SRR

e[ Pk R I & 10 7 S e e s AR, eIk aa CnfE D )

CNABS, CNKI, EPODOC, WPI, ISI Web of Knowledge: Pt,platinum, MoC, molybdenum carbide, carbon+, reform+,
methanol, %El’ ﬁ@%%%ﬁ, ﬁi)%'f’t’ ?j%'f’kn EF'@? E%&

C. AEZR LA

b SIHSCHE, Zif, FEUIMRBOk PSR SN

A Yufei MaZ¥. “Low-temperature steam reforming of methanol to produce hydrogen 1-7, 9-11
over various metal-doped molybdenum carbide catalysts, ”
international journal of hydrogen energy, 539%, 55181, 20134 115
6H (2013 -11-06),
ISSN: 0360-3199,

$5258-266T1

PX CN 104707636 A (Jbmi k%) 20154F 64 17H (2015 - 06 - 17) 1-11
KRR 1-10
A CN 103247805 A (Jbmi k%) 20134F 8H 14H (2013 - 08 - 14) 1-11
&
A US 2011053039 Al (SAMSUNG ELECTRONICS CO LTD%E) 20114 3H 3H (2011 - 03 - 1-11
03)
&
[]aessor ek e i, TR ERIHE .
w  BIFSCHRI B AR,
wyr WHTERRIAL K% T VA B — Bk A S f «pr EEVHAGANESELOR, SHRAMRME, EhTERE
wpr EEEREHISRAL G DAV g T o BRBKALAE, AR, WESERRP R
wpr WBERTALSE R KM SR SO, BN R S BRI EA B Qg
(9 23 ETT 5 L o [RFC ARy PRI e 170 5 LA S0 G R opr BRRI, Gits A B SRR a e
FHER ) ﬁmmﬁ?$uﬁ&*Aﬁﬁﬁ S, EREP R
wor WROSKATF, (EMA. BUBHAR I 2 P S0 %Tﬁﬁ@ 1
wpr AT ST R LR TR M S “© FREAIECH
Pk 28 S Bm 58 B H HA = P 2 5 1E 25 H A
20164F 68 2H 20164F 7TH TH
TSA/CN 144 R Fi s 25 ki ZRE R
chie AR 0 [ [ 5 E1 = BUR) (TSA/CN) 7
o B b 5T X 8 DA L AR 65 100088 77
fEHE (86-10)62019451 HIES8E (86-10) 62085013

% PCT/ISA/210 (Z5271) (2009%7H)



B ZAR W RS
AT A PCT/CN2016/077973
K2 3 B & SO Pl Rl 7l Pl
CN 104707636 A 20154 6 17H T
----- CN ""mi-(-)-3247805 A 2013f|58ﬁ 14H CN 103247805 B 2016£|54H 27H
----- us ""-5(-)11053039 Al 2011£|53H 3H KR 20110024100 A 2011£|53H 9H
KR 101110073 B1 20124F 21 15H

3R PCT/TSA/210 (RIGEERIFHE) (200947 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report

