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(57) Abstract: The present invention relates to a distillate two-phase hydrogenation re-

1 /..;5.3_. actor and a hydrogenation process method. The size of an upper space of the reactor is

/ greater than that of a lower catalyst bed part, which comprises between 2 and 4 catalyst
beds. Arranged between at least one adjacent catalyst bed is an inner component for gas
Y replenishment and for stripping a liquid-phase stream containing impurities. The inner

component comprises a gas-liquid contact component and a stripping component. The
gas-liquid contact component and the stripping component are arranged together. The in-
ner component comprises a separator plate and exhaust pipes. The separator plate is
provided with multiple downcomer through holes. The separator plate is connected with
the multiple exhaust pipes. The exhaust pipes are vertically arranged above the separator
plate. The top parts of the exhaust pipes are in contact with the lower part of the catalyst
bed above. The present reactor effectively replenishes hydrogen gas in a liquid-phase raw
material, forms a gas-liquid countercurrent in the catalyst beds, increases the concentra-

- J/ tion of hydrogen gas, removes hydrogen sulfide and ammonia produced by a reaction, re-
Y duces inhibitory eftects that H,S and NH; have on a subsequent hydrogenation reaction,
Pl increases hydrogenation efficiency, increases raw material adaptability, and reduces
— 5 equipment investment and operating costs.
&7 WE:
v 2L
4 s

o
b

1 IFig.1



WO 2014/117310 A1 WK 00T 000 TR A A

6y MEE GHEHRY, BEXREG-FMREMNER

£R31): AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB,

BG, BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO,

CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,

JP, KE, KG, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT,
LU, LY, MA, MD, ME, MG, MK, MN, MW, MX, MY,

NA, RW, SD, SL, SZ, TZ, UG, ZM, ZW), BRI (AM,
AZ, BY,KG, KZ, RU, TJ, TM), BX#l (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG,
CL CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD,
TG)o

MZ, NA, NG, NL NO, NZ, OM, PA, PE, PG, PH, PL.
PT. QA, RO, RS, RU, RW, SC, SD, SE, SG, SK. SL, SM, TRIBHN 4.17 P B
ST, SV, SY, TH, TI, TM, TN, TR, TT, TZ, UA, UG, US, — %] A\ %K 4T 4.17(v))

UZ,VC, VN, ZA, ZM, ZW .
FEER A

o=} 1 k4 — - B
o ﬁ?;ﬂiﬁsgﬁsﬁ% GH%}ZI\ET(E ﬁfﬁdp/{@iﬂ% —  WHERRE G 21 240))-

AR e — PR S W AR N R BRI L2074k, [ B b 23 8] RO B R B AR Z 840 K, 1
2o~ 4 MEWFIRIR, EED —MFHAMETIPRR Z 7 BB AN TR & 2 ORI A A, 1A
FPE ELIE SRR A A SR, SRR PR IR AR B EAE ke, AP SRR B AR U IE
W B AR BT 2 FRBOE AL, BB S 2 MU TEARE SR, U E W AR AR LT, HP R E T
5 EEARIRE T SRS Al A R NEE HOmAN SRR RURE P RS, AEEIGIR R TE R0, SR
SRR, BBk T RN R, B0 HS FNH N T — B R S M E i, 480 7 InE
B, ARG N, PR BRI E AR .



WO 2014/117310 PCT/CN2013/000904
1

—FE I i N AN SR N s AN E L E TR

DR G,

AR b — A o3 il AT N S 28 MR T 2071k B i
PRI (VR SN 2% i ) A R SRR b 2 A VAR L AU PR DR B A I S A
HE f I 28 e A FH % S b 8 BB IR T 20
GES5%N

BEE AT R EIR ARG, B2 E K@U OR RIS &,
HIEBRMRIIKF (10~15 ng/g), LABRERAEEFRMHIK, s < mE. LEE
2006 7 fd 423 B & B RS 15 ng/g. FEETE 2003 ££— A 45T & B IR(K R
10pg/g. BREHARE ZF B ATE 2008 4485 & B IR E] 10ng/g. FER T A i
[E K trE GB 19147-2009 Z BRGNS ARvER B, HAR T EER/NTF 350 pg/g. HFK
IR A AT 858 LB B 40 AV SE M HETSOHE pm P SV AR & B 2R /N T 10 pg/g-

[ Br 7 e i T SR AE A WG, SRTT, =S i BURHh BE R A fE b . el A
R oz (0 TRk e ke A 7= B (I B S v LAV 2 B B 3 K T oK, =il A8 AN X i —
MERBES . R BRA, — TR ERROCEBRR S, Frdina s g T
REEBER: 74— 7 T U B PR RS A B R % LR R 5k a8 . (EE S
ERIMEALZ S, EAFENAEEIRMN, RBERIMNEHILGEELTIR
WML RAE R, ARG B . EtfEd, frfEmaaEmc kT ma
RIVFTEFEMESE. XEEA, —HH, MERNE - NREARN, T EHK
PR, FFERENEAMERNELEURRE N ERNA; HI—HH, E5-
B-E =AM RN, SFRENESERRTIERR, MElERAER, EKEL
A&, WA, BESMRFMHEASBITERE RGNS LR E NG ER %R
g2 5 RN EAEEEVAEAMEE R XRITE, REMRERHES. N
TBUBTEH EMEA RGN, BRI B R RA, BAEMEABARPIRT Bk, &
BAHER A T ZH, SANERNETUR G, FESEMREREE, HiEN RN
WHAT RN, MR FREATEEKEBERNE, MEFFIMNA R BT
AMELTZEARPBFUEDN, BERARME, KNBER GRS S, HE, B
AR mMEAFE—ANEE, WA THIMESEPIRENASE, FEFHKXEN
TEI MBS I NS FERIE R AR, BUEIME R K.



WO 2014/117310 PCT/CN2013/000904
2

EH MBI EIRINEA T Z 80, A7 BEREER . B B SRESmE
NN 7 T RAD, FRE AT RN EUR L. A T F A AR 2 (1) R N I P A
G AR UR R0, SR A BRORI SRR L, fE SR BSE MU SR KR
FAER. FEEFRNEVEFELBEAAEFIIYERSHERS SEENRNE
bR XA T ZE R AT LLE SCASAETEIRE E R ME T2 Z L2 EHEELE
FUICEE RIS B A LB e, SRR RGREFERIR, R A IEME &b
B b AR ER/DIHE LEASBEH RGBSR E RSN, TSI TE &R
B, B ERE A P R A A .

& A T8 B ) JEURHE [B] e PRI SR R 38 RIS BR 1 R BB T 5B
MUK EAR R, B2 MEAFIREERG . RN REF AR FIHS KE
AL o (A0 77 BV TR R E N SR B 2% T A 72 TR A Ak S R 490 B
RIAEEN—MEE, EUFIMRIERESRS. RS EFEe, Bt
BARRE RPN HER S . EEAGTISHERENZMST, BmELTEERFHE
TR R R R RTRUE, RSB ERUERR L. —/IA, BAARIER I
RESRMETER SR, MEAME L Z 2 XA T TS R TR KE M, Mk
& 7 EAAIR IR BCR, SHSEEFA AR, thsh, HldEPaSEHTTs
ECS AT S uR N ] LN

AR R IMERATI Y, SIMER A MEREA ISR & R N A 5
B AR A o IX AP (E B 2 1 TR E AR 2 B E R E R B4
SRR IS RE M F O BA R SR WP B, M TE S I PR A R HD ) T Ao
AR HIREAT . THELMEMEA G KA EER AR S &, AT RIERNL
FIFItERE .

S E HH US20060144756A1 ATF T — MM EIE W RA T EMNEEE . (EiEL
FIBAR IS AE T, BUH TIRH A, MERMNTHEENESHRE THRAHGENE,
ATREHIMIE R EHTEEHEERE R RS SR BRI RIS, #m
JEEHIINE R

US6213835. US6428686. CN200680018017.3 HEATF T —FHlSL A A AN
HLZ, Bt mE A B RN FP R AR R BRERF TS
FR U INERE T PO FE P P= AL (T HS . NHs 5545 5 22 R RR 0 i) i, B AW 78
NN BR, KKRBRET RMNAE, hEEERGER. REBRRaENER, ks



WO 2014/117310 PCT/CN2013/000904

RIS N TF RV 3R I BAR LS

HEE A CN86108622 AT 7~ M s B A gl I ERE ) T2, SimiARIE A
200: 1~1000:1; H[EEH] CN93101935.4 ATt 7 —MEmERE —B ISR TZH
%, S IEREE 1300:1~1500:1; FEEF] CN94102955.7 AFF 1 — LR
MEREHI 7%, AR 150:1~500:1; HIEEF CN96109792.2 AFF T —Fhep ik
MATZE™ SR EN K TTE, Sl AR 300:1~1400:1: + E % F
CN96120125.8 AJF 7 — M i EME 0 BEEMEA T MM a7k, SmEs
500:1~1500:1.

XL R SR BB NS MR, By 5B H SSRGS
E48H.
KHAR

AR H R IR AR - AR ISR AR RN T2 ik, RV ES R A E
G, A RO FEBAHER R, RIS B R A LR Z R AL AR,
B AR U A R L AR, B e ISR AR RRE M .

AR W BT IR B0 N 28 LA S B 2% R R AL RUR 2 S B 88 N T Sz 7 88 H
M, $FEE T ISR 2% B2 B R B R EAFIRZE S oms A, BiEE0/
%%N%FiﬁﬁmaAﬁﬂ@%ﬂ%?z@&ﬁﬁ%%ﬁﬁfﬁﬁ%iﬁm%ﬁ%
WA, N LG AR Al SRR M, SRR AR AR IR R B — S,
NI ETER SRR EE, RBEREAERETL: MERSHEREEMES,
SEBRBEERER L, HREETNSS E— KR T M.

KRR ISR R, RS EBas ) R T SRR 2 35 2B oK,
B RN AR, HETAAEL.

KRR IR A8, A ERERERFIHER B, RBER LG RERR
F, AR PR I B FL I T e A

RRHFARM ARG, BRELAHESEERES T, HIREEREERS
BT

RR\ATERM ISR R, RNVETEH B IRS, KNSR EE SR
W RS, FERRGAE R M RS ERE, B bR R N8 SR R R
BRI B B8 K R TR -



WO 2014/117310 PCT/CN2013/000904
4

AR WFTR PSR &, 15 RN 38 ALY 80U SR ] LUK E FiR A
PRRN ZE AN 25 J% DU AR YDA B A ) o

AR B BT B ISR I 25 ) SR BEAE TR F S5 40E B VR I (R 88 F B 254
H] LUK AU A 1), {5/ RGPS A BT R R TIRZ A
A RN AR, WD T RBE A T — 2 RS

AR W FTIAR B I SR R 28 AR SR ERNBAR I SR R8s, oA e B R RAH P 0
DENERME, EALTREE RIS L.

FRUTBHEME L Z M ERHAR A RN, SRERE: 2ME S AR
VI — 8870 838 53 i RHR & AR, I8 S BT B ABAR IR A E AR
KRR, FE R EE BRI S AL IR BT ISR, REER H @S NG5
ARG, AFTBEIEHERNERE, IR TIHEREN BRI T —InE
WHIRE: USRI HEE B NETURZ, fEELAIREE SRS
Wi, WAREAFRERESRE, RE R, RIS S0 R A 6 S A
AR BAR HK

AR ERBAAMEA TZTEF, T8 AR5 5 6 R R A L R
0.1:1~10:1, EEUFKZEE 2~4 1, EEFIKEEHRHETELS AR A
0.5:1~10:1,

AR ERBAHMEA L Z T, AR E L A6 IR 2 B R R 2% 4 1T AR 48
JERHERR . = dn B oK i R U R N A BT E, — Mo RMREA 130~
450°C, RMJE A 1~20MPa, WA {ARIZ#E A 0.5~15h".

P B 5 B

B 1 AR BB AR IS R AR A
B 2 AR RS I P AR IS R N SR AR R
B 3 DA B R 7 Vet A AR N S R 8% A R IR AL I
B 1R, 22850, 3-HB—EUAFIKE, 4-8 _MHITIKE, 528
BRI, o UEE, 7-RBIESL, 8-RIMBHARSR, o-REHFHA.
HAASLHE T

£S5 B B P U AR RO S B 2R B 25 A LR TT i



WO 2014/117310 PCT/CN2013/000904
5

K 1 B 2 FoR, KR B RBIAREEH, RIS 1L EAAD 2,
[ 9, Jwias bR T RS T S AL AR E 5 0 K, REBAMELFIRE
FEUARE 3 A8 A AIKE 4. ERMEAIKE 2 0% B SRR AR IR
SRR AR, ZA M EEERRRIAR S FHEEIE 6, BRER 5 AR
WAL 7, MBS 5HFEE 6 MR, HREE 6 REEREIR S LH, HAEE
6 &S F—RELTIRE T SR AH A

ZINEAL I S BRI — S 1T SR e R RHR & NIRRT R, B R B
FAEFIBAHYDRN LN R R 8%, 20 8 — I AWFUKZ T INE KR, RN G i
PEE N SERRE, A RBHEDEERNESRE, 1R TERERBAEE
BENZE ZHEUFIRE: AUHE BT S E NS L FRE, B8
AR BT A BOTR, R E A0 R AE B SRR 2 R IR i sk, 55 — (i
TR [ L D2 HE R N 28 J5 38 7 6 3R 58 73 3k N 72 i i

I T ) S o 451 ok A O B R R — 2P 1 B

SR A 77 S Tl R i A BRI S A7), b [ A i e Ak
B FC et i £ 7 () PHE-101 SEMINEMBRAE (LT PHT-01 Fim NS TRAL B (B 1k 57
PHC-03 IS ZAGEAF], HEAMRIERLE 1.

SLHE) 1

BERMEEARMREGHESE, #EAME R, RN EHHN: E4E 6.0MPa.
AR 311°C, EAFIKRE R R AR EZEHARIEA 1. B — 89
SR FAF IG5 R RNR S B SR AN BL2E, 55— 8B/ R = LA dh i
BN . SRl M R = SR AT 3K 2.

B&2 oA, REZLZEARTMEREBPHG. HEEHERK.

St 2

HpEHER SERAAMREERE, #ANERNE, RMNEZGN: E4E
12.0MPa. RARE 370°C, #HAFIKZERF RS EZRE MR 3:1. B
Y— M Z MR ATER M S 8 EENE S B SR EN RN, 57— &0 A=
PAF= S T N i . SR P R B e s PR B TR 3

B&3 AR, S 10wt %E SRS AER, RAZ T ZH AT LUEHE R
WM RIRR . BB E R BRI

Ll 3



WO 2014/117310 PCT/CN2013/000904
6

25 2 KBGO BB S AR R IR GIR AR, ENINE R 8, N
J9: EIrE 12.0MPa. RMEE 385°C, fEALFIKEZ R E T EL S AL A
T:1. WP — 3B KRR EAE A S i R RNR S A SRt AR M 8%, B
ER Iy WOAR =P LA i B TR 2NN 7= i e, SR 5 EAT SE ik S0 E . FoRbh B 3 T 4,
77 R A AR R S

H& S5 I, & 10wt %E KR &1 EE, £51>370°C BilITE L) 20 wt.%
MILZEMT, RHZ T ZEE AR LA =5 SRR i i 450

EL B 1

5SEhaf] 1 AL, ACEEARRIVE R ARG S, LA P ML TIR 2 2 18 A
f, AR EBARBEA A RN 2, HE T 2RI EmE] 1 BIE%,
FEHISSMPER R 6. K 6 wLLEH, &KW 38 1R MR B -5 % #2818
FEAHELAR 15°C, 7= e R AR .

1 LA B R

A= PHF-101 PHT-01 PHC-03
ERHK
WO, 25.1 25.1
MoO; 20~30
NiO 3.2 3~10 53
fL%, mL/g £ 0.37 £ 0.33 £ 0.35
b m#A, m'/g + 150 € 160 + 190
AR ZMEE =R [RIFE %
2 ] 1 R PR AR A
TR S TRASE R4 i i) £ B
H TRE S
(160~230°C) (>230°C) (160~230°C) (>230C)
#EQ200C), glem’ 0.8350 0.8110 0.8731 0.8122 0.8614
EE, g 1020.0 541.8 1602.1 2.3 7.9
REE, pg/g 881.8 267.7 1330.6 8.9 9.8

&3 gyl 2 FREhm M Sk ie A R
u H T I HE R




WO 2014/117310 PCT/CN2013/000904
#FF(20°C), glem’ 0.8559 0.8502
maE, ng/e 780.0 8.1
AEE, ng/e 697.0 5.2
%4 sl 3 EURbh PR
m H HTEE R
WRE(20°C), glem’ 0.8559
W, C
IBP/10% 249/333
30%/50% 376/405
70%/90% 438/478
95%/EBP 492/519
s, pgg 780.0
RE®], ngg 697.0
BMCI & 222
xS SCHER) 3 SEiG s R
mH A TSR i
Cs BIRIRZE, wt% 08.5
FE R KR B
65~165°C B A MU E, wt.% 15.69
EE, ugg <0.5
BHEE, ugg <0.5
165~260°C B AR ENR R, wt.% 23.83
K&, C -51
=, C 30
260~370° C MK ER, wt.% 35.42
R WAY Stk 83.2
s, C )
165~370°C 43I, wt.% 59.25
>370°C EMICE, wt% 19.80
BMCI & 7.6
%6 xtEb@l 1 FERbm MR LA s
m H Ee i) 1 SRR 1
RNEE, C 326 311
Z45rE, MPa 6.0 6.0
‘ TR e o N R AR I B 2%
AR TR A S ] o |
(>230°C) N 28 A B A R



WO 2014/117310 PCT/CN2013/000904

8
(>230°C) (>230C)
WHE(207C), glem®  0.8350 0.8731 0.8501 0.8614
R, pg/g 1020.0 1602.1 40.0 7.9
RAEE, pg/g 881.8 1330.6 48.0 9.8
TokseAt

ARRAFTEA RTINS ALELTT i, AT AR 5 S AN B A S L 38 H B
RS HR BN T — D RSES) siFFB( YRk BN RV 38) A .

AR ERBARME L ETTIE, IS AT T DUR R SR i 75 2213 A 0 B 1
ST, KIAFRIEH . i ERE R ISR AT InE A ER
WA IS RACHELL ISR, S A AR AT DU EE R S A7), 1 Rl LAAR B I0A A
o

ARKRPBAME LETEEH LR RS, 7T CA Btsh s A E R a =,
TEEALTIR R SO, 8RS REE, R B 1 ROBAE BRI B AL SR, fig
> HyS A NH; M T — B INE M AEER, RemERE, e 7 REHER
Mo ZTEATEBEAZNEADELN, SHRETSREMBRERLK.

ARAEZRTHRSEMADTFRBERG. BA. BovE, L/okEsm, B
TR . ST, I A S SR S A RO, LR T i R
ZRINARE PN FEESTUREL, Sl T 2R

ARWMERNERS, RS EAEN SRR BN 2 T REH
HREE, REBOARESTES RS, RKEBME SRR EIN RN RS
I R LR S U TR R SRR AR i R AT I SR R R A, BT
SIRIEAAE R, U5 AT AR FFEALTTURTE TEAR E 1 o F AU 02 AT LAV BR AL 1R
TR HaS & NHs HISEN; i FIER MR LA K, AT AR SR
FMET, RS FRIR R



WO 2014/117310 PCT/CN2013/000904
9

L S

L — M A I SR B3, FASHETE T RN 2% LS ] R~F b R #fi(k
FIRZER K, BIEEAD 2 AME AR

2. IRIEBOFIER 1 Bk it s AR SR 28, HAFIETE T B3 2~4 M
WAIKZ

3ARYEALH K 1 PR p I8 i AN SR 88, HARIEAE T EE 20— ISR
ALK Z 2 (8] 15 B SR 78 AR & 24 AR T 1 R A 2

4. WRIEBCFER 3 kg @l AR IS M gs, HAFIEET: ZAMTaE
RIRFEA 1 RIR IR

5. RIERHMER 4 Frid @ mmARImE R8s, HAMEET: St
R B — .

6. MRIEBORIZER 3 Frik (@8 s WA N R8s, F4FEE T AHEEIER
BRAAESEE

7. RERFER 6 ki@ mmmmaE R, HAFEET: BEREEZ
AP FL

8. MIERHER 6 Frk M@ mPrIME R 28, HAMEAE T MERSEZA
R EEHERE.

9. MIEBUFIZER 6 Frik B IMPAHINE R PE, HAMEET: HSEERE
BELERR SR FE.

10. ARERFNEK 6 AR HIEM P ISR N 2%, HAFMEET: HEEmE
5 E— AR E T S ARl

1. —MBARIME L Z 7, HAHEE T FRABCRIER 1 Arid N gk M 68

12, RERFER 11 FridMANE T E ik, HISMEA T JRasE. 24
SACRE S RIBAH = (0 — BB - TR ER 5 OR i IE R A R, B S R T AN
DT LI B 2E, fE RS2 E R ISR Z T mE RN, KINER
HPEE AT SERE, HRBAYETEBRIESE, IR TIEREMBARY
BHEN T —INEHEAAIK S AFOHEE TR MHERE B AR EFIRE, T4
FUPRZ T U IR, (AR Z AR EE IR &, B RN R s BR AL SR

R FURIR K



WO 2014/117310 PCT/CN2013/000904
10

13, MREBCFIER 11 BRI E L 2k, HASIEA T IS A
e R AL RN 0.1:1~10:1.

14, REBFIER 11 FRMTRAINE T2, AR T LA ) 3k
SR IZ MR 0.5:1~10:1;

15. ARBECRIER 11 Frid AN E L& HiE, HAFEE T B RS
AR Z (1 R SLIR B 130~450°C

16 ARSERUFIZR 11 R AR I E T2 4k, HAFEEE T W ehdE ik
MR Z W R % T74 1~20MPa.

17. RERFIER 11 FridBAIE TSk, T LE T YRS i
IR 2 R I PR AR 2538 A 0.5~15h"



WO 2014/117310 PCT/CN2013/000904

4]

4/

1/2



WO 2014/117310 PCT/CN2013/000904

- ~
Y =4
>, N o
y N P -
A ' .
7 s 2
- ~ K
s -
EOERAN s ~,
s ) !
. s 5
Mo - ~ '

2/2



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2013/000904

A. CLASSIFICATION OF SUBJECT MATTER

See the extra sheet
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)

IPC: C10G 45/-; BO1J &/-

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)

CNPAT, CNKI, WPI, EPODOC: two phase, hydrogen+, react+, isolating plate, downcomer, downflow, strip+, exhaust, liquid flooding

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

(07.01.2009) the whole document

X CN 102039104 A (CHINA PETROCHEMICAL CO., LTD. et al.) 04 May 2011 (04.05.2011)
description, paragraphs [0010], [0013], [0016], [0017] and [0019], figures 1 and 2

X CN 102039105 A (CHINA PETROCHEMICAL CO., LTD. et al.) 04 May 2011 (04.05.2011)
description, paragraphs [0010], [0013], [0016] and [0018], figures 1 and 2

A CN 101338219 A (CHINA PETROCHEMICAL GROUP COMPANY et al.) 07 January 2009

[ 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

10 October 2013 (10.10.2013)

Date of mailing of the international search report

07 November 2013 (07.11.2013)

IName and mailing address of the ISA
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, Ying
Telephone No. (86-10) 62084851

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




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2013/000904

Patent Documents referred Publication Date

Patent Family

Publication Date

in the Report
CN 102039104 A 04.05.2011
CN 102039105 A 04.05.2011
CN 101338219 A 07.01.2009

CN 102039104 B

CN 102039105 B

None

29.08.2012

27.06.2012

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




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2013/000904

Continuation of : the second sheet, A. CLASSIFICATION OF SUBJECT MATTER

BO1J 8/04 (2006.01) i
C10G 45/00 (2006.01) i

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




ERERRE

I
PCT/CN2013/000904

A, ERASE

2% UL ot
¥ IR E B & R 93 SR (IPC)BR 7 [R)IN 2 FE ] 8 43 2R TPC P 4328

B. &GN

T 2R () fe A PR B SCHR (b B 73 R AR B 7 55 )
IPC: C10G45/-, BO1J8/-

L A 2R U A AR Bk 55 M1 PR B SCHR L Ah AR G 28 SRR

7 [ BrAS 2 I 2 1) 1 2500 e B R R A, R R &R Canfdi D )
CNPAT, CNKI, WPL, EPODOC: WA, &L, N, FRESHR, B, A5, 3%, W2, two phase, hydrogen+,

reactor, isolating plate, downcomer, downflow, strip+, liquid flooding

C. X3
kK M= SR SCHE, AR, FeuHMH LB PSS
X CN102039104A CHH[E A AL T A BRA A%)04.5 B 2011(04.05.2011)| 1-17
WHIBE 10 . 134 16-17 119 B, 1-2
X CN102039105A CHH [E A ik T A BRA =%)04.5 B 2011(04.05.2011)| 1-17
WHIBE 10 . 13, 16 F118 B, & 1-2
A CN101338219A (HFEA ML THEFAFZ) 07.1 A 2009 (07.01.2009) | 1-17
23

O sprpiete C RS TUH3

DX o e A

* SISO R AR Y,

“A” PHAEFRRRRIEOR TR BeRE I3

“B” FEEGREE L IR S5 A R A

“L7 ATREXTLSEAE R R BE N ST, SO ZE S — R
SRS A H T 51 e D AR PR 2 e i 5 )
R CinBE ARSI R

“O7 WRLEKATF M, R A 77 AT s

“P7 A H e T E Br FE FEIR T A E sk A e H B9 Sorf

“T” HEREHEMSERHZ G /A0, 5EiEA R, (2257

B R R B B B R JE SO

RS PN B S E T e L N 3 N Tl i)

KA BT R B RAT B3 L

“Y” ARFAIAEORMISCME, HiRSCHE b REGE 2 RS
S5 IF HIXR s S0 T AN GUE B A 204 2 1T 2 R
EORRA R R G

“&” AR A s

[ ey 28 SC B 5 T H 401
10.10 H 2013 (10.10.2013)

] s 24 ot S5 H 40
07.11 H 2013 (07.11.2013)

TSA/CN (2 FF FOHE 25 Hu .
H A N LI [ 5 0= AR
R E b BT e KB IR P 3 6 5 100088

HHES:  (86-10)62019451

ZHUE R
i
HiL 5. (86-10) 62084851

PCT/ISA/210 (55 2 TT) (2009 4E 7 H)




~ 5 5 G5
af;j;iﬁi " EEI}E?/CNZOIS/OOMM
EESSR LY AT A AT
LR S
CN102039104A 04.05.2011 CN102039104B 29.08.2012
CN102039105A 04.05.2011 CN102039105B 27.06.2012
CNI101338219A 07.01.2009 0

PCT/ISA/210 F(FEHEE RIFHE) (2009 4£ 7 A)




ERERRE

b FRIE 5
PCT/CN2013/000904

e H2 A BHERTR
B01J 8/04(2006.01)i
C10G45/00(2006.01)i

PCT/ISA/210 F(MHMT) (2009 £ 7 A)




	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 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report

