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(54) Title: AN APPARATUS FOR MIXING AND REACTING

(54) RHAAR: RE UV E

(57) Abstract: An apparatus for mixing and reacting comprises a reacting part and
a driving part. The reacting part comprises a first element and a second element,

wherein the first element has a cylindrical hole for accommodating the second el-
ement with the part of the second element accommodated in the first element is
cylindrical. There is a narrow channel between the first and the second element.
The second element rotates relative to the first element and is installed with an in-
ducer on its bottom, wherein the inducer can make fluid flow radially when the
element is rotating. Due to the inducer of the second element, the residence time
of fluid in the channel can be controlled and the entrance of fluid into mixing blind
zone is prevented, thus, all the fluid in the channel can be throughout mixed by the
mixing and reacting apparatus of the present invention.



WO 2007/036157 A1 | [INHIN 1K 0 O T

(57) 5%

AEMAFT —FBANEAREEE, ORI HRRIEHF,
B OIEHE — ety M, ¥, H—AFREARESZ =T
Peg B AR, HoAHRETE AR EHAER, F—TH
Faf UM Z A R F RS, F oA TE AR, &
T R ER IR A AT T AR AE A TR, B TE S
TR B SRR, MR AL RS AR RS E T T A4 AR E
B iE A 4G 85 I A BT A b R RSB K, AR A AT
TARAR G AL B



WO 2007/036157 PCT/CN2006/002565

BAUNBELEE

BARAR R
REPRGHE—FRAVNERLEE, LE—FTh LaReFL
HHREAFFLIEY A RAERIFNRTBR LY BRAVANERRLEE,

FREER

B FEAR R —FP G E M N ERT R AR HER (F)
AR T ik AR, ARILAF R G IR G 3 R M AR A BB 25, K
B 38 % —FF 270 R ey R A HMAKEH DB ER (F=)
WFR R R%, BTt ARG TH K,

BB BRI EEVH — BRI BREL, —RAKTE K
MK, ERBRE, YRHEEEENTAREEMRSHRKX
BES., PEXRETEL, ¥y RIELLF AT EBGRFFELR
HEXE, RMEMRELEBN, FRIBALYAHA THRILEAS
Fir., Bl T RABATRIGEGR (FERETAEKEZNT KA
2 H8*107cm2/s), ¥ HANIERABRNE FTTHREZTRATN,
a2 4B T 10K R BANE 214047, B AERREERALT,
VAR XA b R B e R a3 4, IR A B B4,

LRBEEN—ARSZAZNHRTHEHIMRRERE, LEY
B ARARL R A TR T, AREME N ELE ZNE N E
BT R B -0 40 5

—. RAB, REMIEREY . AN BRI TG R
FLERG, & TFHEMBAORRN, —AR B RBAE B HE R
R BP T R, AN S T AR R BUE 8 R AR R BB,

. RMRER., OFHMARBYERMRATEYVH —SEMRE
B, »FHVHEBLE, HRE, TORR YRR ASFER. Rof
B . B SRR B B G RO iR BB AL & TS Yo e UL &

=, BEARA—BRAER, RRGADREFESEH.

0. REERBN, RENEIRGRIBT A+ 4RE, B

BN



WO 2007/036157 PCT/CN2006/002565

KRB R R BE, AmiEH R LEE. F, & F T ARAT Rk #
Rk, —BEBGRERY REFFTHRE, ok, SR HE
KRBT VAR 35 34T

F. BB ETRRGIERKR, P —ABEARE AL,
AR T B, BEEGRRTRGARIE, bFEA %K
B RN, MREBRETHRAFELERPE GRZIME, XTAX
ERAAT FE, FREFLES

o T EA Bk S, 1R RABBR BT AR B RO 6 R fei
B, RIERE 8RR D IR AL AR K R AT A AR
e AR A, THALE SRR A A S, R HOR A K A
MMM E R AEEGFAE. BB, RIFRSHRAE S HOL
B AT .

HARBIT, 2B 5 H%6938,6875 BT —AFMAELE, L&
HRERAFARENNZFARARET, TR ELTHEAR
f, BFRE Tttty mABEGMRT —MNRFOHRBIE, #F
AENZIRH IS, TSk, ERQT AW RKABTIES,
MR RARRA, FIH B B 604 T o RIS 2 B4R, AT
ibitARY, §FEANER, BRI RS ARERT T ARKWY L
AR O ARY, Brans R ERE, AFEAKGRE, FRANT
ERERFHOLEZERN, AM, TR SAREEE RTEL
Mo L — B ARAR G IRACFH 7900, i F X900 6 KA TR AR
AR Bk, BARBRMERFE. Ao, BERGETRIHFEELR
5, LA EE.

EEFHF6T42,TTATH TR —H R B . B R4 4N
5 ATR e A MORRL B2 KM, R SUAE T ARAR AR B RL 35 69 35 LR AR 49
M BE S NERTY R, AR R BB R TRAMM AR Sk, ST B 2 B A
HAFEY, BT FHikmEN, PR T RN B SN RIARE
HFE T R ME R B M, maTHE ok T EME, AT
AR AR RNH B T . k8 R G RA SRR T R,
B bR TR, S8FHEesket, XA, BabAmE,

O



WO 2007/036157 PCT/CN2006/002565

FlARe, & TS50 EZ I R E LS I — R RE“T
R”, ZHRAWGRKRGRGEA>RASDRYER, BRELSERRH
R

B gb, A B3R —Fh R A VAR R L B R R IR BT E
LN

H AR K 69 At 2B A% 51413285« 553408915 . 5 5370824

T, $55381915 . 55543235 . %5558820%5 . H6471392-5 . % 6723999
. F67427745 . 567525295 . % 69386875 . 69943305 . £ 7001571
T VAR FH AT A 49 B FRE A ¥ 5 % PCT/CN2005/0021775 .
RARNE

AREPHBAHZ —ETRE—FHREGUABRLET, TAEBELK

HRHFENRAT R, MRIEEE N ITA & RARARE AR,
ARE PG B 2 TR AT AL RGP R A543 49 R

VAR B LEE

Aiw%amziﬁ%ﬁﬁmﬂ%éuﬁﬁﬁ%ﬁ,ﬁu@%%
4L 32 M A5 B 6 G At e

AERLEERBY, AEP—FTEHEBSET —FREURARLEE,
O3 RENRFIRFGI, REFOEE —AhFE_AlH, LP5—
AR ERMESE U ERIL, B A ETE A a3
HEARK, £FH— \%;ﬁ#zMW&HfL“ % AT T &
— Sy, HAFAEE T B UK B AR A AT FT ARG 128
#] 915 B 64 R .

#—Fe), FRE ZARKRE F— A0 3E B LB MK

(Y

#—H TUPF 0 R IEA R OH AR S WK,
i#t—F A UINAR A R BR
H—ah, PTER BARRAE WA SR,
it —F
j‘L L

E%\\

T oy, RSB ROEERRTFUTHIK, thdeBTAE K
TR FIRE, REFMWRE, REROFELAE—F

o
%
&

3



WO 2007/036157 PCT/CN2006/002565
BERGERE, BTAREIR, REREESKRE.

AT IR A, AERAVANBFELE B0 H AR H e st
B T AL RAR W R &) & SME S R JRER, ZRF D H A XA MR B
B BARBR, TOH B FAARAEEE S HIHRS, BibRk#EA
BAERALTARSAMRERBENGG FEE, AREETAITA R
RERGE L Re

W B 5L

BIRAAHRYEMTER.

22 REFRAANBRRBEBHEMNTER.

B3R REHBRASNERLET N HIEMTER,

HAR AL P RANERBEENGE AN EMTER.

52 AR PBRANARHEEENE —AMHRITEMTEER.

H6ZRNEBBRANEEFEENE TR H — M T
ZH.

B7RALY S — LG LERHNETED.
K 87%.4‘%&% X — 5E 3618 &9 B ’;‘lz%'J@ﬁ?%

ERE®FT X

AE R RA VBB EE R kALY AR RE AL
LMy T R T VA T R, Fr 2 3B T A R B —FF R 8 AR
BT VAR BH B HF R R R, HFIRATRRERMR, BAK. K
K. BARTUE R RS, REBRARGHRTAME KR IZ AR K5
BT R T MR R IP, HAKRK R RA LB RS EE 6 —EEL
B 2 IE—FTIRAR ., RE Y RAVABF LI E T AR T 4
Bl R SRR R 2R TR P, BAH G BIR, Bl fRRy 89
BEACH) 5, A RIT M 8 B AR R AR i oA Fiafl ., BaE
HR, B e A R B A AR N e A R ) AR AR
HEiEs P AL B2 AR G EF RS, S IBRARARON R
B TEAT, BRIVKE, oAy Rs K Ribds:28 3 % e



WO 2007/036157 : PCT/CN2006/002565
MR, R AR SRR B R4 RS AR W R,
BV B I REER, ARBEREZE, B e RIS BT AR
R RA T RARFE, {RERRAR, BV BHHGRELET, AR
1AL RBIERWRE—3; BT AER R K £ 4
( bio-derived feedstock ) & 4k R AHAT X RARK R ; C LT VAR
TAFH AT A BFRIK. ARMHF,

EABE 2B T, AL RASARE R EE 8,35 5N AR
12, BB AEE —AM415RE 16, AT HE—AMHISEH
R T, HoAMI6R Tl Gk IT. ERKENT,
#—AM15. B oat162 AAEK, F—a15E LA R E
HEEL, oA 16%EAEF TS RARLY FELE R —THt
15340, AmASH —AMH15. F =T 1628 BT vA 28 Ak b 4k
EWABBELT, BEVTEVR BB MRER, AFKAEHF, &
W78 BE R MR TR, ETARILTHARB) LMK, Flde: @
i 1769 BB 7T VAR 2 50~8044 K . 120~13044K . 2004 K. 350K
A, 10004k, 20004k . 30004 K 5,

EREHRAE, BHITHTRFEER AN T HEEITIRASFL
Mg T30, 31, EFEXEAE IS, HFEEFEFRE, AvT30. 31
Fath @ 18T AR BEAMBITHEELE., Av30. 31k 0184 5@
BT, LT A RAEATEALE YRR BE1THALE, oF
RABEF., AvT30. 315 2 18T A RARE LM RKE, ©TUAE
REAHREE., I8 AT ABEITH FHHE L.

FARBEIFRE AT ®, §oAM168H K169, EAREEL T,
EAE169F @ A FE AT, FAFR1695 & F RN (AP @ 17H K
IR ) BYBE BT, KB BMARFR, ETARILHHORE|LTRK,
1) 4o 3838 1744 AT ER 404 B B T VAR & 50~804 K . 120~1304% K
3508 K £ 4 . 10008k . 20008k . 3000 K F. H&H U165
AN, B AR B H FE—ANREG S, RBEITR
PER A B AR B A 168 KA 698 I & T BB SRS, BR
Hom® B — 1S MAE, AR AKREFAEREITNELITS, B

5



WO 2007/036157 PCT/CN2006/002565

WA 1T 6 ARSI AR B 178K FEHHR (Fo) B o184, LA,
AR RARSZ NGRS X, EEE1TN TR RARF L L R R
(Fa) BROEL, JAEFL6ORTETUAR LK — R egwd, REZKN
169 ARAE R B 6) B 7y, AR EEF BT,

H 1669 K169 LT A& B —F A 161, A ki ik
AR . F—FAFRI6ITARZEIMRM L. B, L2 FF X
— T R T RAR 1698 2 @ L, T B ddE, & FF 5 X%
BRI E @ L, F—FRAFICITURAEME X, Blde: TAE
REAERIFL69KE Loy ik, £ T2 Wk, F—FR3p1614
JEER169K & b agdh . WIALE TR B8 175 3 B E 491%~300% 4 4,
Bl 4o, %1886 2R E A 10080k, F—FARICINR LA ER
WAL A B LA 16JA.35 1694 4 &) L 4 BE & °T vA 2 1%k 3] 3008 R £
. ERERG T, F—FRH16160 0. WAE T AL EIE T HE
H1TB B 5%~100% 24, FHRiEM, KEAHBEB17EE H10%~30%
Ex. B—FRIFIOLERIFIORE LG, WRETAMRE G, &
LA A 49,

F—F RO 1 &R 169K @ 4 5 B T AR A ) T50%, £ A
SHAN P, F—FARI61T Ak 5 &3 1695 & A2 84 1%~40%.

F—FRAL61T A RAEAT AR, Bl dm: Tl 2 B A B ARG E 5],
TAREGEGEL R LS, LT ERE8ERMAR., F—
GRER 1617 VA I AL HEAT AL R AT 169 8 £, AT A2 AN 7], &
SR8 F —FIRIAL6189 F T AREE Y, REBRERKIF1694 B
F AT . A BOREG B — FIRER161 T AR ER 169 F s — L AE A
B RAR16989 1 B [ B & 6 s 4k b, 5T A A) B 4G AE AR ) S B B/ B & 4
B E. BAFRTARFEIEY, LTARRFEIEY, SN EL
Z AT AHERL, §F—FRH161 @312 RIET B 54 B 67 7 8 35
T i 4 5 18] BE 40,

E—FRAFIIHNBEHROEERRTF=ZAR. BH. FHFT
BEARMIAF AL . FWEHFR ERBROEZTLEAS.

F—FRIMWICIR AT O TURMEZT, REBLAP T E LI LA

6



WO 2007/036157 PCT/CN2006/002565

Fl, SRR FE—NBAST QST ZRAHR—AFFTF
FE— U ISHERGERG S, ARG BRAARS. HBHFITKP
N AR MR G F — AR 1S A, ARmEARKR T EEE
17698 AR5, FRIEBE 17T ARFEANBB 176 KPR (Fo)
oo 184k, AL, BhYT LK BTA 4 RARARR R AR B 1T EEHRS A,
BARE AR AR EITA R L% A0 ERA. B, X THIEA
HRHENBASF R, Wi RIEBE1TH A 6 REIRR AT RER (F=)
B, BRAEBEITASBRER (F7) RAEE, TEITMABHEITH
MR Ae s, RN THEZEZ4HE 18,

F oA 16M sTB A 17 M BT VR B & S A 160, £ -5
FER 1607 A A A T, BB, RAFF X —EBARTHE T
fFlee k@ L, LT AE b, BAKMEF XM ELESE —AH16
MEREE, B FRFIOTUARZEMHB X, #ld: TUREKELS =
A6k @ Lig G Bk, SRR MR, B SR 1604F
165 8 Loy, WARE TR BE17P B E M 1%~300% 5%, F4e,
338 18 609 B LR H 1008k, £ - FRAFI60E ML SR YA L
F 168938 LA SE B AR IBORBI300M R A4 . £ LY
T, H R0 URETAKBE T AHBEITEEY
5%~100% %74, FAREM, &2 BEITEEH10%~30% L% . %=
FRIFI0ES — A 168 L. WRETUAB G, LT AR
A8 ) 9.

F =R 160E B =LA 168 R & 6 55 T VAR A s F50%,
ERZRBF, B _FRIFI0T A LM EFE A 16K TR
10%~40%.

F ZFREIL60T A RALATH IR, Bldo: TToA 2 S A EM ARG 7],
TR EGEG R LR AB LS, LT d ERAaERMR. B
SR L60T AAULHEAR £ 5 At 16K @ L, TR0 3T,
FERE ZFRFL60G T EHTUAREEW, REXREE —AH164
& AR ATR T, S8R H 5 IR 1607 A S = 1689 &,
FH—HAEAPB|TEE, T B e M B TR, AL TAZFN

7



WO 2007/036157 PCT/CN2006/002565

FEA), LI AARFEIEL, ZNMFEIMETUAERL., F2F
TR 160 6,342 R IR T B 457 7 0 2 T 3% 40 5 1) 3B 45 4L,

B _FRFIONBB B ROIELRRT AR, BB, FHFE
BEABBEFAK. FWHAHER EABRGEZLE S, B4 TH
ZABE 5 RHI60 R AL F ag—FF,

WAREL, AEREHRTXT, FFRPLIO0ZELLL. £
163 h AT, % —FRIM1600 —BRE L LS5 F U165 &0
AR EAELEBHNN., BARENBNTEORZFLGAEL TG, §
ZFRII60E T T BT ARMEFT, ARG RET QIR LEE T
Pr1669 3238 7 G AR R RARR BP 7T . % & Utk 16 L AT A 49 3k 2 B 35k
KBS ELEFMEAMAE TG, SRR TE—NDLEETEHWIE
B BEABBR—NTFATE-TFISTP a5 H, ESHRKRY
A S IR

R EY R TS O30 HARHYBELT, EF - AHI6HY
Y171 B B ) A ) 694 ) F AR P AT A AL 3R A ik 3 AR A,

o B X B RART AR A F R, ZET A5 Rb AR,
BEREFBRSANEBEMLET Y, BEITFERRADET THAE
o ATHRAERBR. R - AMH1652 83BN H B RS E

R, WWRESRAKEEE, ERBREITHFRFTEL, §THE
] 4G RN B ARAR R, AR E i A U 00 AR B BE B A,
w5 A AR IR, AR AR A RA . {2ARIE ) A4 R ( Taylor
Coutte Flow) 3, ERMIHE— R THE T RS, @B 1746704
RABEZT, s TFTARRBENAR, ERRNREEET, TFRAE
BERARZYZAL R RIETY., AT EKRETH, Bd
179 6 IRAR R B R 3 By AT 8, XA G RAB R BT, {2
B TR K, MAGFRSARAERES, WRATHWYE, AR
Robest G e FLBFI1TRE, MARIGFHREZE., BAFHHE
GARERRE, HMTARZE T RE, MR G EERTR
SHREHRA, FREFARELE., ALV RSARRNEE Fe &
FHariBeg A, BEE ZAH166E ZFRAII60REN MG H, £



WO 2007/036157 PCT/CN2006/002565

WEBRELTHE A 16093 6 7 S HET 6 R B 28 0%, TR H %
BT ARG — AN ) B RARED, A AR AR % K A SRR AR SR AT DR
RFE R, ImRTRAMR., F—F &, F-FRM160LH2HITE
TN 6] B R— R RGN, BB A G RAR S A RA. Sk
The, BT AEFE ZAMHLI6LRET FRAHK16, R RAUBELE
B REBRTARZHMNREFGERGF A, BLIRLNRENR
B K B IR B RAR G BAREF ), FRTRIMAREK, KBRS
T ARG B R o B R

F R0 T B HALR A H. An KIRA HOR 69 2 fE A
oh, EEFIFRAEBEITANG AT R k. & FRH16069
RYPTET A E At 166%kEFT AR, B H U165k
Bf, % 8§ R 160424 G Eeidhd S, @B 1TAGRA TR EE
HI7THRKPE R (Fo) B o184k, A, #HT A BTA 8 FARAR R
R EBEITH R HHRIA, BRIEAKRALRFITHH L% A H 040
B B, XA IEARKENRASET R, AmIRERE17TH A
RARAEE A RAR (Fr) RE., YAKREBEEITASBRER (F)
B )G, @it RBE1THTRRME, EAKRTEZE =48 a18; X
#, BB A6 S ), B E SR I60MEE T E L E Ak
16893 F @A E, H —FAFI60EE THd@ A, BAKTEZ
J= 4k 118,

ATHRNRE, EXEBHUE R e TN, FAFISE
T AGRAR Lk sh g,

B BT 4e, FF) H ZFARIA16069%0E) J, TTALE—EARE Edr
RARE R IRS . CIERRIET 325 AR BR3P 49 8 A AT . 4%
HERARIFRL B R, BRI R SR e ik B, 38 e SR A
40 S8 4y 3y N BN B B P R L 5

AZ BB VA BB R E R QL H B 1355 5§ U4 168
SR AR ELL, F 16 E R I35 IR IR 1209 sk, o
AMFI6F iR ELL, 5FH —A15HRIFHegRE 17,

AR BEVIBR B EE T L3 THBIRGIR 12 E T4

9



WO 2007/036157 PCT/CN2006/002565

16693 33013, MAMmIEIRS) SR 12T A 2h B —UHF 163630, IR 312
AR 0B B A A S AT T AR AL B) 4R A 1658 3) 49 35
. FoAMFIHN R SR T RGBSR E, HERT, BT,
%w%n%%$\@ﬁim,%am@m%%ﬁ%kk A& AR5 36461
B, B U168 R B R T 1035088 /54 . ARIE R E) AR 404
BRFERNHRREGHR, TUEREGR () REXIEHREE
AR, EEIIFHHMR. BF, HH TMH16%E R & TF30005 /5
Erat, B14=3000%5 /047 . 500055 /5-4F . 6000%%/54F . 8000%:/4-4F .
90008 /5475, FH A F R TR B MOk B R AR K, BT T
FR, BFRELGIEHHI2, AEPREUNBREHMEETUELSEF
AYEEIR . BB BR GG T AR T VAR R AE-150°C ~300°C 45 de R R 49 T
AR B IR # A-150°C~50°C . -50°C~100°C. 20°C~250°C. 150°C~300°C
F.
AENBEABRRBEETA#—F Q- NMRENE—RER
#3014, %~&xa%%mTumﬁ WHE1TH G RA 29,
B AR AER G L CE, F—IREIFH 14T 2L @35 1232,
334 W XA S, @iEHF 232, 33, F—REIH 4T AR, 2
B EREAHEE. OTRAERETTRZERE, LTRAK
HE, RIRBIRHMA T FNR NG E —REIEH B4, 2124
BB NG T3, NRERREARERPRRE, B oM
165k 2550, Fp B THREEE nm%mwﬁikg%%g
Ak X e TR R R, A RABRZ T a32EANS
JEEHER14F, 5EHITAS>BHEMAE 233578, W%L.]7*M
F R EERRME, mE LSBT A I RS, Tl
F—REEFIAF ANBE FORBICRMAR, 5B 78RR T oAzt
W THAT e, BT RENTRE T IS BERE, KT BREY
Ha R RARTT AR 30 5 B RA R 6 RAR AT R R, B 1TH Y
iEAERA ELT RIS SRR b R BB, FH, & TF@E
BITIRE n#%m%mﬁﬁA%%ﬁ XA AT R b — B
WL H— maaﬁ%Mﬁ wmx%ﬁd,ﬁuﬁi%%%A&r

10



WO 2007/036157 PCT/CN2006/002565

ST R E RN ER, LT AREREITAREBEZ.

AEPRAANBEBEETUHR—F ORE—ARENFZBEE
BIEF. B REEFFREESREI L, & BEEFRTORE
Fe34, 35, WwERETEF, BT 034. 35, F B EARF ST A 4
ARBLLFNEARS . RERK, AREREHREIIGRE, 45 =
FAF16F R BATH, FAREILT 693K, AR 1 343 N\ 4R
JE1L, A m3sid, wARE, BiFsR, §FF 166 TR
NSRBI, % 2B EEF LR LA 4 % T 1618 E 8
VER ., RBEBBITRNRERE, EXEEE BEESNGRE,
FARE AP 1689 TR E 5P ABHE 1T 8 F =04 1609 J& 3549 iR
BEARR ., X4, BETHTE _THI6HTAR. EINWEREFHIAGE
5, B 1THAR £ R A,

AEPRANBEEEEETA#—F O —NREANEZRER
B, FZREEFFRELERBHGFIZE, FoREEF T
F 36, 37, wwRAEF, BIF 236, 37, FH iR )EIEHET IR
FEI2IANGAM, PARR R IRSY 12698 F. AT @ 368 N\ JR 3 3f
12HBEREMTT B 3TR BB R120 R F. Flde: BHIH12F %
B A R EMET, FTRARA R H T RARIR S 212068 .

AEPARSCABEMETBLTEIBET R ERBESEG (RBF)
b, REMABETUREL., KPR EEFMEENAE. AHBEET
VACLTERR R OFe X A 10, H P A B R EREE L, XEEIONT
Y BB 2R 127 B3R B A2 B Ok,

HARETFRE AT ®, %A1 BBRTULZMEY RH %
W, XHBEZAMtI6HEE N, @B 1T A B Z AL E 4
REARME A 16005 M T, MEK, @EE1TH QARG Z
ARG FHE, A ZIARAMRE, SR, FoAd16898HRE
TAALCHR, B5FBHFHMELRE S ABRZL T GHH.

FTAFI6TIARE B —utk153k 4, F —atl6kH Tl 5%
— AT ATRREN, AT LEREMGGREE, BE1TH G RALZ IR
B QTR RIS R

11



WO 2007/036157 PCT/CN2006/002565

FERKPREVABREEEW I E Rk T, F—TH1585 =
16T AL E, FFE AFI6RFHIL RS E T, mE—TH
15T GkRBENETF., B—AMHI5FE ZTH16TA R MRS
AT, LTRSS RE WA, B B ZUMH15. 164
TAREEBRGAMLE LG, Al LR R ARSE, RE-
HZ AR T AR ARG EBEL1TE T, F = FAIR1607T 2L B M
Wik EASE —AMISR (Fr) Bonfbl6t., SAELEYHOLEZL RS
RARE, REPBRSUBRELEETAMLEE -~ NFRLEHAT; 4
HEHBERBNE RSB, TRRESZMLE ST, K
KPAREAABRRBEEBESTATERE S M FLEPA T, HIE R
MEE, AFEASERKENHERLEDALD,

AL B VA BB L F B BT YT AR R A8 B 49 A AR F
AR R, R THAAEYGER., ZHEHR. RER () BeiT
ROTERN . RAFRELRE, RANBEARR R EGAHT
A, TR, 8. BFLEMN, LT a8, kB &
K IEIBEH MM A R, AT A s EEF AN R Flde, ER
LHAF, F—AM15. B oA 16e REEME R, ANMERLPR
BB FE BT AER TRBIEMFLEY,

12



WO 2007/036157 PCT/CN2006/002565

A & R

1. —FREUBRRELEE, O REFRIEHIE, R LIE
B - A, AP E R B RE S S B AR,
FoAMBETE-AHGRSABER, F—AMHE5E AN
BRREEE, U TE—AtES, EHEET: F24
PR B R 2% 5 BT T AR R 2 &) &) 405 B 8RR

2. WA BRIFTARGBASUNREBEE, L4 ELET: 2274
P84 R BR S 5 — U2 W B BE B A B R B AR,

3. B AN B RIFTEYBREUNERNEE, B4 ELET: £
F e R AR P EM R B REARRBEERRER — T R ey d T ey —
il

4. B A B RIFTAYREANERBLEE, EHELET: B
PR JRERIRAT 22 B BT T VAR AR IS R & S 6 - 8 53R

5. B A B RAPT ARG BAUNREFEE, L4 LTF: AR
A—HRRBRTE AT EROINELESE L ETHE) —
il
6. doARF| B RAFT A BRANBRE T EE, LEHELETF: SR
BAESE M Lo AR S W #K,

7. de AN B RAFTAGBRANERNLEE, EHELET: FRH
B aFEL AL, BB EMBRNES] ., 18 BTG AT 69—t

8. oA B RATEMRANBEREFEE, LoFmLETF: SR
BEOBREVOREZAH. BFH. THETESAHBIELRAH. *
5 18] T oF o4 —FF .

9. deAR F| B RTIT R BRAVNEEFEE, L& mELETF: TR
EY AN, AR EE - AHEAG EWELEHNEL. B3
A BRG] . 1) BT A 8 — |

10. Jei A B ROPTIR G RAUNBR R EEE, L4 ETF: FAFK
EVOREEFRMEMRL. FHIENE. REIE QLS AR5 ] B
EoA g —FF,

13



WO 2007/036157 PCT/CN2006/002565

11, e F)| B RIFARGBREANRR B EE, L4 mhiF: @HEH
BB T VA% U+ ok B) Lok

14



WO 2007/036157 PCT/CN2006/002565

900

1/9



WO 2007/036157 PCT/CN2006/002565

36 /37

2/9



PCT/CN2006/002565

WO 2007/036157

/.
\\

"

////V//‘/A

3/9




WO 2007/036157 PCT/CN2006/002565

160 16

169

4/9



WO 2007/036157

16

161

169

5/9

PCT/CN2006/002565



WO 2007/036157

16

161

169

6/9

PCT/CN2006/002565



WO 2007/036157 PCT/CN2006/002565

7/9



WO 2007/036157 PCT/CN2006/002565

8/9



PCT/CN2006/002565

WO 2007/036157

9/9



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2006/002565

A. CLASSIFICATION OF SUBJECT MATTER

See 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 BOIF7 B29B7 BOIF3

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

cylind+

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

WPI EPODOC PAJ CPRS CNKI CA
rotat+ outer inner double coax?s mix+ stirt

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X US6938687 B2 (Holl Technologies Company, Camarillo, CA(US)) 1,3
06 Sep. 2005 (06.09.2005) Abstract, Figs. 1-2

A 2,4-10

X US5340891 A (Nippon Paint Co., Ltd., Osaka, Japan) 13
23 Aug. 1994 (23.08.1994) Abstract, Figs. 1-2

A 2,4-10

A US5141328 A ((DILL-I) DILLEY 1. D.) 25 Aug. 1992 (25.08.1992) 1-11
Abstract, Figs. 1, 5

A CN2621801Y (YU, Peiging) 30 Jun. 2004 (30.06.2004) Abstract, Fig. 1 1-11

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

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)

“O” 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
09 Nov. 2006 (09.11.2006)

Date of mailing of the international search report
25 - JAN

Name and mailing address of the ISA/CN

The State Intellectual Property Office, the P.R.China

6 Xitucheng Rd., Jimen Bridge, Haidian District, Beijing, China
100088

Facsimile No. 86-10-62019451

2007 @5-01-200D

T Mo

Authorized officer
LI, Xuexia

Telephone No. (86-10)62084791

Form PCT/ISA /210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2006/002565

CLASSIFICATION OF SUBJECT MATTER

BO1F7/28 (2006.01) i
BO1F7/12 (2006.01) n
B29B7/40 (2006.01) n

Form PCT/ISA /210 (extra sheet) (April 2005)



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2006/002565

Box No. I  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. [J Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. ] Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. [d Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

The object of the invention is to eliminate or reduce the negative effect of “mixing blind zone ” .

The subject matter of independent claim 1has not the novelty required by Article 33(2) PCT.

This object is accomplished in dependent claims 2 and 11 by adjusting the distance bewteen the bottom of the second element and
the bottom of the firsr element.

This object is accomplished in dependent claims 4-10 by setting an inducer on the bottom of the sencond element.

These two kinds of technical means in dependent claims can not be classified into one conception, therefore there are not an unity
between the subject matters of claims 2, 11 and 4-10.

1. [ Asall required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. X As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment
of any additional fee.

3. [ As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. [ No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on protest [l The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

[1 The additional search fees were accompanied by the applicant’s protest but the applicable protest fee
was not paid within the time limit specified in the invitation.

[T No protest accompanied the payment of additional search fees.

Form PCT/ISA /210 (continuation of first sheet (2)) (April .200.5) .



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2006/002565
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
US6938687 B2 06.09.2005 W02004030802 A2 15.04.2004
AU2003288916 Al 23.04.2004
US2004188077 Al 30.09.2004
EP1546629 A2 29.06.2005
AU2003288916 A8 10.11.2005
US5340891 A 23.08.1994 EP0498583 Al 12.08.1992
CA2060441 A 06.08.1992
JP4363303 A 16.12.1992
US5470539 A 28.11.1995
EP0498583 B1 09.10.1996
DEG69214312 E 14.11.1996
US5141328 A 25.08.1992 NONE
CN2621801Y 30.06.2004 NONE

Form PCT/ISA /210 (patent family annex) (April 2005)




. E s g S
B R RS

PCT/CN2006/002565

A, EHHINHE
_ Z LB
R E R 42 R IPC) a3 7 i 4% 8 B 22 4251 IPC T4y 25

B. RGN

BRMRIERETMATAFIRRATGKT)
IPC BOIF7 B29B7 BOIF3

A FERL R AT A A o R A B B SCHR LAS MR 2R SR

EE RN B TR EGRE RN LT, MMERNERE (R )
WPI EPODOC PAJ CPRS CNKI CA

WA BEE BER 43 cylindt  rotatt outer inmer double coax?s mixt stirt

C. XX
ety SIS, BER, BUEMEREE S IE
X US6938687 B2 (Holl Technologies Company, Camarillo, CA(US)) 1,3
06.9 H 2005 (06.09.2005) HZE, [E 1-2
A 2,4-10
X US5340891 A (Nippon Paint Co., I.td., Osaka, Japan) 1,3
23.8 A 1994 (23.08.1994) HHE, WHE 1-2
A 2,4-10
US5141328 A ((DILL-) DILLEY J.D.) 25.8 H 1992 (25.08.1992) %, MHHE 1,5 1-11
A CN2621801 Y (BEXEE) 30.6 B 2004 (30.06.2004) FHE, P 1 1-11

O HKCHECRMETR SN,

X RERE R

* 5 RSCHR R RS8R,

“A” YA RIERIERR T ISR BRI SCF

“E” FEERRRRE R SRE AR HES CHRE A

“L” ATREXMRSEANE M ARAREE B, SAMER—
51 SRR A7 BTG5 R 9 2 BN AR R e T 5
Biliopats

“0” WROLAT., FH. BEsHMTRNAFFHCH

“P” A0 HAET E br i EMEIR TATERARSEA H f0SC4F

“T EREREUSETREZEA, SHRETRED, B57T
g 2 B 2 B EREUH A AE fE SO

X7 HFRIABSCHICME, BB RS, NEERGFH
KRR ZF AT G

“Y” EERIARSRIISCHR, BRI ER—REE S RIE
A3 BXP A AT TARGEBARN 2220 B 5 AR,
BRI TR PSR Al

“&° FEERICH

By 2R SE 58 A Y B 4
09. 11 B 2006 (09.11.2006)

B R EIEHH
95 1§ 2007 @5 -

frdp \ R E E R AR U (ISA/CN)
R E AL R R A IR R 6 5 100088

#HES:  (86-10)62019451

ZRE

San
|

~

MIFEM. (86-10)62084791 Lo

PCT/ISA/210 (38 2 TT) (2005 %E 4 F)




E R RS

W ERE S
PCT/CN2006/002565

Em

BO1F7/28 (2006.01) i
BO1F7/12 (2006.01) n
B29B7/40 (2006.01) n

PCT/ISA/210 ZR(M InTT)(2005 4E 4 A)




. EEER
Bl =y PCT/CN2006/002565

g KTRENFIERTEEIRETETNENEEE 1 TE 2 )

A 1TQY ()X LA R R B R R IR S O EHEIN T
L O MBRER:
BB R AR KA H R R B BT R EM, .

2. [ BURIZESK:
B e &2 E i B & P AR A RS, USRS T E B XM ERRER,
E Y

3. [ BRIk
EAENRMNBRAZER, HEBRHRRAN 6.4()5 2 M 3 GRNERES,

FM . XTREZXPAE—MEMHERGES 1 TE 3T

AERFEREVEZERBEPRALIRE, 8-
ZR AR B R HREUR RSB K.
BOIBFIER 1 WEBRALERGERAE B LB () HAEHHTRME.
MEBRIZER 2 70 11 W RS WA 5 — o 58 = n k2 1A R BE Bk St Bl R 9 B A
MWERFIZR 4-10 5 RIEETES oA RE R E SRR LIZ R 5 1
MBERHMERNHAR B2 AANETR—REWE, FEEHRAEMAHEARE, BN AEEE—t.

L O sTHEARNES T WEREMN SR ER, AERGRIREH X M ERR AR ESR.,

2. BT e (ot A 2 BRI 3% R0 57 B B BEXT @ F A R AR R BT R, AERRRAAR
BRI N5 .

3.1 BTHIBEAENGN T HSREREAOIIERY, AERSRIRE R D% I AR 2
Ko BEpsH, BAUFZER.

4. 00 B AREREAREROI MR, B, REFRZRE 0 RACHIESR & kiR R i & 5,
BEZRBRAERR:

XTFWEEE: [ A TS ER, FERET 5L, 8T 5.
O AP A Beh T e &= 3, RINHRAS T S0, {3 R 40a e,
L] a2z s R3Rss S B

PCT/ISA/210 3R(ZE 1 WIKEET(2)) (2005 4F 4 A)



‘ T o b Sl =}
[ bR 4 I oS

S PCT/CN2006/002565
B EI INLEE R AR
ERA
US6938687 B2 06.09.2005 W02004030802 A2 15.04.2004
AU2003288916 A1 23.04.2004
US2004188077 Al 30.09.2004
EP1546629 A2 29.06.2005
AU2003288916 A8 10.11.2005
US5340891 A 23.08.1994 EP0498583 Al 12.08.1992
CA2060441 A 06.08.1992
JP4363303 A 16.12.1992
US5470539 A 28.11.1995
EP0498583 B1 09.10.1996
DE69214312 E 14.11.1996
US5141328 A 25.08.1992 7
CN2621801Y 30.06.2004 T

PCT/ISA/210 F(RIEERIME) (2005 4 4 )



	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 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report
	Page 32 - wo-search-report
	Page 33 - wo-search-report

