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(57) Abstract: A backwashing method, a design method therefor, and a use thereof. The backwashing method comprises: enabling
some or all self-produced wax oil to flow into a device or a pipeline or a port blocked due to coking or discontinuous flowing for
backwashing. A device for backwashing comprises a hydrogenation reactor, a pressure reduction furnace, and a separator. The used
backwashing method is simple and convenient to operate, facilitates automated control, improves the light oil yield, improves the
stability of apparatus operation, and prolongs the maintenance cycle of a hydrogenation-series apparatus.

67 B —Fh ity i3 R BT R g, Ry R B R P 3 2 Bl R AL Al 2 R 4 £ )
WLl T B FE A B B TE B A T b F T RPUe R e s BB N SR DL g« JRRAP Ay B85 . Tl
}ﬁ%g@fi‘{*%‘ﬁﬁﬁ?ﬂ‘%’ﬁﬁﬁ, BT B s, Rk, Wik EEriaeEtt, REnaERIEENkE
R P



WO 2016/197537 A1 AT 00 TN 0 0 O O

— ORI NFEARSEIN 4.17(v))
AERATR:
FFE [ FrAs 2 5 (R 2058 21 25(3))-

TRI\LUN 4.17 By BE
—  KRTRENGHEN 4.173))
—  RTHIENENRIEIEE T ERIAIN 4.17Gi))

TR A AUE SR E S R AR S AL
4.17(iii))



WO 2016/197537 PCT/CN2015/094553

— RGBT AR

BARGU,
KN B PRI R SR J5vR S T g, e T e AL ik

HREA

EAFR, ST SRR H et kB, iy A I Y BN S A RO A e, (H
FERE LT PR, AR i RS HARNE . SN CEARAME R LLAT 4R
AR IR, i ELREME P2 i T AV i 2 kas .  H AT E N B EA R ik, il
EARMEAE M INE S L2, ERENRERNBRET I EE . R R R, EilEeR
R IR BE SR iR wr, TEi AL B ST I o W N AUR] DLAR B il . kR . mie B NS
JPH I, [R)ESHR EBBCR ARAA . E IE E RIS T P 1 4 R AR
R EoliiE: 27 ) WIS By el S oli o S N = Wl i 8

RIS B2 AN w BB B 2, O T R =4 4 il 6 o JE R BT e sk R
FE 73 R il A AP 2R B2 PR B e U 2 A BB FE . RIS BORRTI SRRSO, 5
TR Tt ol e it e ] B Ut IR 5 P BB 5 e AN AL 2 A R AL R R A
RO T e

HI RSN A LR BRI AR LA i, S5 RS RIS — H LR 2 WA T
SRR IR RMERL, A fift R — LU T BTSSR 5 VA 2 ] e A
PG EAIEETE, (ERAERXA LR A Wiy h a5 AN 2 J L iR e, XU A
A RIS BRI ZE I R T i

KHPNE

BT I BORPAFAER R, AR BIRAE T — MR bt ik, K B = aum i T
MUEIA G5 R R Wrnt s i e AL RS JE I A . B SE, REACR B HAARXEEE AR
IR A g RO o

A TT S

B £ 007 NERL VW R PP B R o o 27 N [ E WA D N E D= AV e S e p B



WO 2016/197537 PCT/CN2015/094553
PRI ER S5 I L2 PR R 45 5 s ) W At 3 i 4 28 1) e o6 AR/ B8 JE AT/ s 10 A 1 S e 4 £
Vst FEY) .

PUIE T S i e s A AR SRS RN AU B+ s PR B0 70 B s o

Forh BT SR A ROIN S0 Y e B4 S AR B AR JERL AT s AR S, Pt R B
TR BERL AT 25 0 73 AR IR LR ik IR M SR Al . BT (B 300 SEAL TR I A2 T Bk e Y 24 3
PR B E AT P, PR TE R e T A T TR RN R R

FCrp g s O ST CEDIRE A, SV R B EAE IR AP T Ak, RIS AP A I 4

S B 7y B A ARG A7 T B8 P L R0 ) AORH L EURT R (AT B R AL OB T, R A i
By ORI R L HETE AR Ay, HEAI DN 40-120°  Seibise sk JTad OAH H 104 R
& Y IR o

DU F T S b R B ORM A T B A DA 5 R s R B 1 i = 2B SR X IR T R 1 B A
R, PTIR. RERREIL.

B £ 007 NERL VW R PP B R o o 27 N [ E WA D N E W= AV e S R )
I RINE N2 IR 5 A IR W it o it 49 26 (0 1 26 BIUEP T B0 1P T S bl o 26
Yy, — o5l oy sl A i AT A JsUREBSURL-S5 AR BV 5 0 TR 45 B 80 1 BRI 1 sk
Kl BT JsURERORHE N BITd 2 3 AN 2 S R A i A Ao

PULE K s inh o B iR AR 0 1) JsURH) B 72400 4-30wt% o

PR JEEERRHER A S T 60°CI, BB R AN E T 750¢St.

DI u 277 ALY v/ Ry ii3)5 b SR (18 o A R 1 O BN 9 I 31 B b1 Y11 43
RIGELZ, Prid s S s #l . A Bl A AR il o () — ol el 2 Bl
At PrdiE it B AR I —RleliE 2R dLe,  Prid iR s L 295 DL R
JoU s A BT AR R R 2 R A S AR R AR
P Bl 22 Bl A5 o0 JEURKEEA TN L, il SRR LEBSE T 97:3-40:60.

SSIR T Wi &7 N RL B WAREN IR a2 WARER

2N IE s & NAE

AW — PR SR S iz, R i ol SRS R P sh PR AU s i, R L2
7 PR 0 B S ity i B S oty P e e om 2 T2 r R v v s v 445 8 14 2 . s R 1) W 4 H
A% ZE VS TESE O, P AT Bt . T A, HEBOM 58, TAvERfErEs. S
(2 BT Ll O SRS RN R BN L2 =2 —, ISR 15 ZE0als I (R A 20 e



WO 2016/197537 PCT/CN2015/094553
YR E A R AR R AR . phoE e MR HARAE D B2 P B R nlid & R T ROV
Pyt R TR R IR SE A 5 5 AR 3B TR TR . 5 BT i I S B R R
S ERRA T

e B

Bl 1 AR R BH ST 1R TSRS PR IR s 1Dt e S el s 2 I

B 2 S AR B ST 2 TR FH 123 B A I e o Sz e s e e

) 3 S AR R B SIETAY 3 PR FH R o ey sz e e s e

B 4 S A B ST 4 VR H T IR T D AR il B e s

B Pl b 5+

1-EASIR AR TERL AR 2- 938K R N AR E R A 31 5R s 40 B8 Jbidk s
S-S 6 BRSO R EE A 7-0 AR A A O R AR 8RR 9k R g
ME R 10-IR T JAER sk

HARSEHETT

A HE— B A AR R RARERE, 8 a K 10 20 3. 4 FISERB i LAut i .

DA & S 4 R AR MBER R T2, 20 Wb L m a1 i oty 208 1o B A 3
I IR S ) g T

LT 1

Bl 1 ARSI 0 T AR S N s I e e e i o i 1 B, ARSI A
7 i T e RS IR S N TP A 5 7 AR S AR S IR S N A R 3, b i =R 3 H T
A5 2R PV P RSB e BB G I VR NI ER 3 o, I U R R BEERE BRI B AR S,
W AR AL RENTE AR PRI EERL 3 A s 2, FRHRHEN SONESAR Y, GREEHEAT AL N
EEENY o A SN AR B FA LR T TR A K S B AR B 3 B i AL AL BUE T L i R
RMPE S 4 BSINEFIE I, PR AR R AR R 3 P RE SRR B B AR RS
IR S R HERF SRR 1 MRS IR S NS FRERL 23T 2 Ak, T3 A AR T ) 9 LA /DN
B D W AR SR R 2, DR AR R A A AR AL s E RN T, e 2 AT AR
T LR Y, RSB . LA L YRR RS A T SR 1

SETEA] 2

B 2 ARSI i T4 B s i St . Wil 2 iR, fETR Ay AR 5 L



WO 2016/197537 PCT/CN2015/094553
F SR H TR R ) B AR Y Bk R 6 NI EE A 20 t TR A f Ab 2 S W
PIAS G Bt AL Sl s 7, e BOARTR T2 A 2 i B i, IRES A
HELARAE

LT 3

Bl 3 ARSI T s A et S s . sl 3 o, AR 8 Ik AL
BRI E R 9 SIASEN, SRR E N, B RS )
SRR A Bl SR BE R G, PR O AR TN A T2 R A, RS A (6]
Wtk AE . St R AR A ) by, ahpRmi i 0 1 0ok B TR, GRS B
PR .

SETA) 4

B 4 Ay ARSI A T T D A e R b s e ] 4 TR, K IR TAEIR g R 10
TERE B ) T VR IR T ) s di A, >R 1 OGN, R Bl il R ibse, BT 2 S 1 i

T E b
ST 7D 0 7 A R DO S s B S (TR A o AN I SR A e
L D% NP

PRI IR R AS 0B as IR LUK IR T ) B B w] LU i L2, KEE R
MR R AR 2 P Aol ) i BB B

BEAh, 3 m] LR #8755 R i 0 JsORE A S AL TR B SR R &L, 3 T PRI
PRIGURLER FEAN R O A RAL X H Y, % B~ i b 2E AT S 78 70 i F R A

G

M EIR S AT A Y, AR — Bl AR S e i, ARAT RO IR &5 A e A) e
VETITE AL DX 2 AL ZE ittt ,  JF HAN 2o e B AR R ORI AR Smr g o A W
RO I B e 5 VRN T BN AR 2 R LA R R AR A Y 0 i B
B BRAERIAE, HfET AzhibdEml, $Ea TRmeR, B 7RSI BT iE T,
P TR, B EK,

LB BT i SO A R BB AR I R AR St 77 5, (EASR I R Ve DDA R IR Tk, AR
BTGB BARN REAR KB E N BANEE N, w L AR ses 8, flin ik
SHBIRAER A G, LR HE S A G R A e, #ODAR i FE AR I R 2 W
DRI, AR B PRy v 8 A ABCR) R A5 14 Py v [ R 4



WO 2016/197537 PCT/CN2015/094553
B ZERAD

1 — Al R T BE 7775, HRREAE TSR A PR IR N1 B 7 e Rl T S 8 42 2
AR NGB Y 1225 Hp [ (1) 1 4% R/ sl B R0/ sk 1Ak 1 IR P e 45 A sl 264

2. ARIEBCRER 1 Bk i) — RS R Rk 7%, R IEAE T H T R iy s B G 5
SARINER N3 YA R/ B2 o

3. ARIEBCRESK 2 BT i) — RS IR Rt oe 7%, AR IETE T TR S A RN R R 256
8 IOREASEE AR HERL A AR AR IR, e s R IR ERL 43 A i 1) 23 A AR PR AR T A B
PITREER I 5 Atk

4. FRARBURIZER 3 BTk M — R A IR Rk 77, HORAEAE T FT R AR BRI B AL T i A
TR [ R A PSR B R ATk, PR R v T A T IR P A

5. ARIEBCRESK 2 BTl i) — RS IR Rt e 755, R IETE T gd iy o ar sUEIR 45
8, RRYE R R E AR I O AL, YRR S

6 ARIBCREK 2 Frik i) — PR IR bk 78, HARHIELE Tk 7 eS8 e 58 67 T 44
RSO R R R AR R O, R e A AL HOR) 1R 4 SR T f g
K, HEF A 40-120° 5 Sk ok IR SUAR HE 10 R 0 R A T &6 ) PR TR TR

7. WRIEBCRER 1 B i) — RS IR b vt %, HARRIETE T H T e i L E R
ks £ ol PR BT A Y T 72 A BRI SR Ty (R 0 R IR 2RI 2k

8+ —FPIRAIR M7 vk, SLRAEAE T IR ARG YK 18 7= 0 A/ s T S i — 3 40U
) AR I AS RN Y. L2 H I 45 A B B 10 T4 R/ B T A/ B8 1 b 1 R i 240, —
#4543 AR AR IS SOk B SO AL TR (R VR B TR A 4 B A FE BRI JURLZRL, T
TR JFUREFR RN T S A K ISR B3 AR BRI A

Oy MBI 1-8 AF— Pk il — PR IR Bpe i i g, HRHIETE T H T E it
ALZ. BHBBL TEMMERESR TS, IR EmafEEmam. A, famR. Bk
Wi AR — R 2R G, TR R B AR Rl eE 2 R
B PTIdMER R T2l S R ELBYE FE O 97:3-40:60.

10v — PR IR R 77k, FURMIERE T30 SRS RN & B R B 7 i il /8 o 58
TR 6 22 AR R I Y. T2 v g S 1 1 4% R A T R s 11 Ak L R v & £k sl a
ZED)



WO 2016/197537 PCT/CN2015/094553

=
i 3
L e —
. ,.'q;}‘-\ Ah‘m
Il N | pa—
l’ -
‘ﬁ J;IJ\%_ }
L
K1
ra '
) N o
E e a &
.r" i
L ;};
7o L7
TN ST
o
A%

1/2



WO 2016/197537

o
[

K 3
P

K 4

2/2

PCT/CN2015/094553



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2015/094553

A.

CLASSIFICATION OF SUBJECT MATTER

BO1J 8/22 (2006.01) i; C10G 45/16 (2006.01) 1; C10G 47/26 (2006.01) i; C10G 49/12 (2006.01) i; C10G 1/08 (2006.01) i

According to International Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

BO1J, C10G

Minimum documentation searched (classification system followed by classification symbols)

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)

CPRSABS; CNTXT; WPI; VEN; CNKI: back wash+, slurry bed, hydrogenat+

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 104998588 A (CATECH TECHNOLOGY CO., LTD.), 28 October 2015 (28.10.2015), 1-10
claims 1-10
X CN 101417219 A (SHENHUA GROUP CORPORATION LIMITED et al.), 29 April 2009 1-10
(29.04.2009), description, page 6, paragraph 1, and figure 1
A CN 1589957 A (SHANGHAI YANKUANG ENERGY SOURCE SCIENCE AND 1-10
TECHNOLOGY RESEARCH DEVELOPMENT CO.), 09 March 2005 (09.03.2005), the
whole document
A CN 102698662 A (SHENHUA GROUP CORPORATION LIMITED et al.), 03 October 1-10
2012 (03.10.2012), the whole document
A US 2010144906 A1 (EXXONMOBIL RES & ENG CO.), 10 June 2010 (10.06.2010), the 1-10
whole document

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

X See patent family annex.

*

A

“gB

“

“Q

«“p»

Special categories of cited documents:

document defining the general state of the art which is not
considered to be of particular relevance

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

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)

document referring to an oral disclosure, use, exhibition or
other means

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

«

“x

«y>

&

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

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

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

07 March 2016 (07.03.2016)

Date of mailing of the international search report

16 March 2016 (16.03.2016)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No.
Haidian District, Beijing 100088, China
Facsimile No.: (86-10) 62019451

6, Xitucheng Road, Jimengiao

Authorized officer

SHI, Xiaoben

Telephone No.: (86-10) 62084048

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




INTERNATIONAL SEARCH REPORT

. ) International application No.
Information on patent family members

PCT/CN2015/094553
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
CN 104998588 A 28 October 2015 None
CN 101417219 A 29 April 2009 CN 101417219 B 25 August 2010
CN 1589957 A 09 March 2005 CN 1233453 C 28 December 2005
CN 102698662 A 03 October 2012 CN 102698662 B 04 February 2015
US 2010144906 A1 10 June 2010 US 8114915 B2 14 February 2012
EP2373419 Al 12 October 2011
CN 102232008 B 18 June 2014
AU 2009322973 B2 27 November 2014
CN 102232008 A 02 November 2011
AU 2009322973 Al 30 June 2011
WO 2010065132 Al 10 June 2010

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




E PR =i E 7 HiES
PCT/CN2015/094553
Al Hf‘]/\ﬁ%
BO1J  8/22(2006.01)i; Cl0G  45/16(2006.01)i; Cl0G  47/26(2006.01)i; CLOG  49/12(2006.01)i; Cl0G
1/08(2006. 01) i
TR [ Fr & ) 2328 (IPC) i3 ] i 44 18 I 22 43 2N TPCH i 7 2K
B. R R,
T R MR AR PR S0k R 2R RS A4y 25 8)
BO1J, C10G
B AR R AT R 14 P SR AP R SR LA A AR 3R SR
7 E PRI B B T HIEE GOBE AR, FERRRE dufEi) )
CPRSABS; CNTXT; WPI; VEN;CNKI ; e ik, &K, &, back wash+, slurry bed, hydrogenat+
C. AR
%K R SIS, BB, FEIEMAHCETE FEEEN eI LS
PX CN 104998588 A (IbitrRHREERIN % EH A T) 20154 108 28H (2015 - 10 - 1-10
28)

_____________________ AR EEk1-10 e
X CN 101417219 A (FAEERABERITEATE) 2009%F 4H 29H (2009 - 04 - 29) 1-10
_____________________ VL6 TSR 1B, FHEL e
A CN 1589957 A { FIGFHH GRRERIH R HRAR) 20054 3H 90 (2005 - 03 - 09) 1-10
_____________________ 23 e
A CN 102698662 A (fHAEEEFAFRIUTAFS) 20124 108 3H (2012 - 10 - 03) 1-10
_____________________ A o
A US 2010144906 A1 (EXXONMOBIL RES & ENG CO) 20104E 6 H 10H (2010 - 06 - 10) 1-10

£

[ s sobgeck mymisp s,

LRI B

x BIRSCRRR EAR,
W TR 0T T 908 ok — BRI Sf
e i (2 R S5 A A B2 S e

AT A S BB SR A AR AR B0 SO, SROh B S — R P SO g
é%@ﬁﬁ%ﬁ%i%@ﬁ@%%@mﬁ%mmlﬁ(m Rk
wor WRASATE AL, BB R A TR
DA 15 L o LR T SR A AR 5 S 4

wpA7
“p»
“r”

“p»

wpr EREHREME Y FAA, 5 HE AR, (B9 T HEMR

R BRI BT JE SO
wyr BERAIREICR, BIMERZH, IWEEREPORANE
A A R Q1S
wyn %%MH%E@I# éﬂlﬁ'ﬁ%*%ﬂ HEERBELHE S
TASUREEARN A B 5 A, BRI
EHTE»%@'J&L’%
“&” FBRENEIXF

[ Pk 2R S o B H
20165 38 7H

E Pt ik & A 5
20164 38 16H

TSA/CNITy45 FRAN 25 itk

A A RIFLANE E R AR HUR (TSA/CN)
P B AL B T R X &0 T I P L3R 65 100088

HE (86-10)62019451

T o

HEERD (86-10) 62084048

% PCT/ISA/210 (Z5271) (20094E7H)




BRI S
ATAREFOER PCT/CN2015,/094553
KR B RSO (ﬁgﬁf‘a) FIpEA @%E/Ea)
o 104998588 A 2015% 10/ 286 xE
CN 101417219 A 20094 45 29H CN 101417219 B 20104F 87 25H
ON 1589957 A 2005fE 34 OH ON 14 C 2005%F 12f] 28
N 1 _(_)_2698662 _______ A 2012£|510H 3H CN 102698662 B ________ 2015352)% 4H
us 2010144906 Al 2010f|5 6H 10H us 8114915 B2 2012£|5 2H 14H
EP 2373419 Al 201135 108 12H
CN 102232008 B 20144 6 4 18H
AU 2009322973 B2 20144F 118 27H
CN 102232008 A ZOIIEE 118 2H
AU 2009322973 Al 20114 6 5 30H
WO 2010065132 Al 20104 6 4 10H

= PCT/ISA/210 (RIEEFIFHME) (20094E7 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - claims
	Page 8 - drawings
	Page 9 - drawings
	Page 10 - wo-search-report
	Page 11 - wo-search-report
	Page 12 - wo-search-report
	Page 13 - wo-search-report

