
WO 2013/183350 1 PCT/JP2013/060591 

w m m 

[0001] <7aij7<7$izmtz>0 

ffiRKMr 
[0002] "7-f^P (microreactor) It, fcfcimt [sZOWhteQ. L 

[0003] V^P'JT7^^ J5J& 

tcliftyStf BBS tin^o £&sSfctttfSfcilf S 
^ v^P'JT7^^ 

fjLzmvbti, :®s 

ft£^Ts ±§BJxJ&KJ: Jgft 

/^^©^jS^^auTiuJix^tLSo 
[0004] tis JxfeWtcg LTIStt bti/c^;IE§tC^iptf* £^s$ 

•fc\ < ;££p-t£M£P?fl^LTl^o 

£tc, 1 ©SfijTiis JxJS;OT© HH• KttJSt" 

Zffi&lZ(D£3t^t" s: «h T\ Jxj£\);tS&®AP £ ft • ©)£iP^ 

$£a&p>tHTi^o 

StefrftflKitt 
ftSfAitt 

[0005] : f#I^3 9 0 0 5 7 0§ 

fgE<D#EI 

[0006] tt©7^^P 

£?Ttes ZtifcVs ^<Ou 
iJ7<7$0)mX>mzB9%:R&tZtfi<&^tco d*UiN 



WO 2013/183350 2 PCT/JP2013/060591 

[0007] ttz, 

^ mmwvfcmffituz&tizmL. 

[0008] 

t!\ [,X(D)^WtBMWt(Dm^(D^^i±^m^^ 

0 • 'J T?9%}m&T&Zt%BKitT&o 

M«:»^tS/c«)©¥a 
[0009] 0UV70 5>Xfo-o X, LX(D)fcW%:}fc 

JxJ^;IE£tm^LXmilbti, ©fu §E;Ift 
zm*., IUIEJ^;«©9*> 

(DmsmmumgtumffMmmm&s IUIEJ 
ftmzmmtzmmtMrnrnm*. u ^ < s mzm%&w®T*immtw 

< , tulE^S'^Iii-etifulEa 

[0010] tuiEjxj^aizaw-stumm&mmm& btulE^msimu^ 
£ <fc 9 KJFM3 tiTl^T t ct l\ 

[0011] fulEixJS;* 
kM^ < Tt <U\ 

[0012] fulESJ^)jit^CDfulEi^;SttTli^©BT®^tis fu IE Ix JS ;* E£ © fu IE 15; ;S 14*1 

[0013] fu§EJ^;«^ tulE^Stt^IliiliJbtu lE^m^i!tc ft T s ^(D 

£ <£ 9 tCJFM3 tiTl^T t cfc l\ 

[0014] fulESJ^A)jit^CD9 fu§EJxj£\)*E£CQ 



WO 2013/183350 3 PCT/JP2013/060591 

[0015] < t is iuBEi^/S'ftpIi^&tFiijBE 

it©fu§EM£Sli©JS<^^ iiu§EffiS1f^©iiu§EM$®Jf y < X 

[0016] mm£W)M%lz £ & Mft©;IS^[q]W:s fy§EJxJS;IE£t;: £ Situ IE aft 

ft©3fc®£lR]£5^lc:ttlR] LTl^T t ct lNo 

[0017] *fg0j^Cj;tU;£\ J5J& 

• 'J T??%}M&X$&o 

mmvm^mm 
[0018] [^1]^1liN *%V%(DW, 1 0 • 'J 7 <7 $ (OWiV&fttSM 

[^2]^ 2 (a) M2 (b) KtisffMZlStt%%mK^imtZ>tc 

tsbomxh^o 

[ 113] 113 (a) RtfM3 (b) &N J5Jfc3fcE&Ztc 

tsbomxh^o 

[|H4]|i|4 &N ^0|©i2©^HICi§7^ 0 • 'J 7 <7 $ (OWiV&fttSM 

ztziboim 
[0019] *wm%mti:mMMmiz'D^xmmiz 

mwtz>o frfrzmMMmiz^t^fes tin* % 
0^ ® !!$?£: #11 £: ~$~Z>tc 8b(D t\ ffihZffi&isk'n 

&fc\ ^ff&<HC|W] — (D 

mm, m&ztitzwmiz^-cte, m-<Dft^*tttzz.tiz£vs.&m 

[0020] (an ommmi = n'?uv7'?* ^ oo) 
~?4t>niJ7t'5>'\ o <mN fci&Wit Lt©7^ o n?-v >*ji/3fcj£&£# 



WO 2013/183350 4 PCT/JP2013/060591 

ts0 -nom 
) ^(Dtcisbs 

%tcs 

ta#m AMIS ?'&z0 

[0021] @1 tt, 'V-iOn'JTOOlO 

„ 7^^P'J7^^100tt, J5J&3fcE& 110^ &<*3fcj£& 120 £ 

o &j&3fcE&i 1 ott, mzvmffiz^tzm^&w cm) -e&Vs in 

wtmtz) zfoms-GZo i 
ti> 1 Sfltf 1 m myLT<DteM<D%rWi%fitZo &fc\ 

ttJ5J&3fcE& 1 1 £J&3fcE&1 1 0 

£iwi*mc, $I«E&I 2 0is (is) U$>Z0 

uw^i 2 <mN m 1 
*mmmiz.&^s&<«s& 120^ < £ t, 1 a# 1 

&fc\ £0ffiMl«E&1 2O0iTO 
\j-&£n^-r J5^;®1 1 otmW)fc$&i 2ot&, as® 

tZSfcW£&MW£(Dm&&*»IffilZtZtcto, &£g1 3 0£^LTM*T 
izmv btlTl^o /c/c Ls ©;t®^[q] £ $tfgtt©3fc®;£|p] £ £5 

IHCttfq] LTl\§o dOJ^KJSJfcafcjg&l 1 0£$®tt3fcE&1 2 0££Mfrl;: 
13rn.tzz.ti*, fofo<Df%m&fcizft?mz$kMfo-eEi&izmz-£tzv* 
&&<* fr ttT,^*©lR&J5J&;£{Eii LtcVtZZ.il tf-C $ Z 
o 

[0022] ttz, J5J&3fcE&1 1 Ott, *<Dftm<D'Pte< t^-t^ M%L<te, fcg 
^-azmznzi&mmi 1 2^Mtz0 mtm-\ 1 2^ 
tzo 1 2t><ftm<D-%MzMi&znzm'&s t<D-mz&s 

S§ 1 1 0 © <h •fft/Stt Tli^E^ a" ̂  ti •& o <1 d T\ 1W1 )S 1§E ti aft ft 

(Slit) T?&yN 



WO 2013/183350 5 PCT/JP2013/060591 

(Slit) zm 
to Mill 1 Kltiim 1 1 0 

m~6mm (Mill 1 1 2£P&<) WyLXfo o fc^"n tCN 50/i,mJ^±hft 

3o J^TN 

[0023] @2(i, J5Jfc3fcE&1 1 OlZ£UrZ%mjxJfc%mBBtZfcdt)<Dmnm-e$>Z 
0 @2 (a) us 1 OtmW)ti$& 1 2 0^011^^-tt 

El 2 (b) 0 

[0024] @2 (a) zmMtzts fomz, J5^s&i 1 ofo&tmL'D'Dmmm 
1 1 2ic&MLTfg&RJfc£&d-ro TBVik 

^2 (DKmtfmibtiZo 
C 0 + 3 H 2 -» CH4 + H20--- (fl^sSD 

C0 + H20 -» C02+H2 ••• (fb^2) 

%tc, itttl MSil 1 2tCN i £JSftLfcA I 2 03^ 

Ru^LfcA I 2 03m<Df&Mti<m^btlZo ik^2 0)%BKJ&lZte, 

1 2CC u — Z e - C r^©Mif 

[0025] Z(D£%, J5Jfc3fcE&1 1 @2 (b) IZMi^^t 

<£•?£, JS^S&1 1 OCDAP (HPSI3 1 10 a) ft U, tbP 

(MPSM 1 Ob) ttTfc-C&kttjiZo Ztitt, J5Jfc3fcE&1 1 OUtAUT 

%tc\£ti^) (DIzte^fcfcsCD^Wft# < #%tiZ)tcisblZKfcsm&1fm < ft 

y, 1 1 0 £ afal t~ 6 £ JS ft T J5 JS^j§fr L, J5JS;ISS 1 1 

0 £Sfcitif £ d 5 iZ te£/v £(D*mif&Ifo L $ o TJSJ&liJt<£ < ft 

Zfrb-CfoZo 

[0026] Ltctf^Ts J5Jfc*£j£©^J5JfoSifcS& 1 1 0©APtt5E"Cfg£&tf*Sttft]£ 

z<D*?izLT£.\:tcmi 

M2 (a) 2 0fCfe^3ft£o &£ 

, ll^©at£$£EP©^W:<fEi!&©A$3£^~to fcfcU 20^ 

/££&£><£ 9 LT 9 1 1 0©£Jft 

2 0©SP^-ett 



WO 2013/183350 6 PCT/JP2013/060591 

s ttc, J5J&3fcE&i 1 0©J5J&& 

izmmtzmmm 1200^-m, 
J5J&3fcE&1 1 OtC33^Ti®JtJC^Jt±# 

its.cns?o "tz.-zs *^mtw,x^ ^ oizsvz 
ftizfcvx, 2 0©iR$KZHt^li^£^b3t!\ 
£Z>0 

[0027] JltTOc§ftBE-t£^ ?nl)7?$ 1 OO-eti, 
1 0(Dm&mmfrb£j^s& 1 1 o(D\^\^mizfrttx (M 

• SP1 1 Oa^^fflPSl 1 ObtCfrttT) * &<*3fcE& 1 2 0ti\ 

2o©;m 

(MPPP 1 2 0 a) fr£>tJHP (MPSP1 2 0 b) IZfrttZfa* 

£Sfe< & oT^£0 

[0028] &<*3fcj£&1 2 0^'±IE©W^^tS/c^s 3Mu0#P^fc U ©;IM^-

©±I^s 1 2 0 MP^P 1 2 0a frbMP^ 1 

2 0 b t>_fp]AN*5 ® iHi S §o JxJ^A/jitS§ 1 1 0 C75iWi/"Si^61>— I^A 

£&ft3fcE&1 2 0 0^-m, 2 0©ft 
Mtvmmm m2 (b) %> 

L/c^T, 

• 'J T7^ 1 0 0tf;®j£ic^j£±#"f £©£B&it"e$£o 
[0029] -i5, 1 ovmsmmizttmt&mmtim-i 2o©« 

1 ovmsmmizttmt&mmtim-i 2OC»®J;<<J]AI\ HE 
~oXs 2 o&muw(D)fcmz 

s 2 lJ t 

Lfr LWbs 1 2 

00^-m, ititmmwrnmmtiiz^ti^mLx^Vs 
m^w^s^(Dx\ )t3i«<T*,mmizt£b& 

[0030] m3tes J5Jfc3fcE&1 1 0 IZ&I1 Ztclbm&vmX&Z) 
o H3 (a) B$&-r£j5j&3fcE&i 1 otmrntm-i 2ot<om^t>-^ 



WO 2013/183350 7 PCT/JP2013/060591 

MS (b) 

[0031] EI3 (a) J5Jfc3fcE&1 1 

1 12^®MLTD»s^^i3c-ro mmKi&tLTiis TIE©^ 
^i£3 (DK^ifmi bti^o 
CH4 + H20 -» CO + 3H2- Ub^3) 

tztzs mmmi i 2KN i I 2O3^ 
R u^ufcA 12o3mmmtfm^bnz>0 

[0032] Z.<0£%s J5J&3fcE&1 1 H3 (b) 

£?izs %i,m-j5mzMteizmm:±$<tjiV, ^©^jt^ss mmmm 
tCfctt£±#!^Jt) J5J&3fcE&1 1 OOAP (MPPP 1 10 a) ttifi-eg 

HHP (MPSP1 1 Ob) tt5fi-eg/|N£&£0 

mmZs 1 1 0 izALT^fctf fr U ©tc ^ Jx JS © t) ft^# 

t-aicgtiT&jfctfiifTU J5J^)»I 1 izt/v 

tZZfr bZfoZ>0 

[0033] LtctfiTs JSJfc^JtOi^JSJfcafcE&l 1 OCAP^ttt, M.%k<Dtz&> 

mm^z%<(DB.mX)%& 
0 d©J:9l;:LT$^tt©$tf)^3 (a) ©Stfe^^EPJC^ L/c J; 9 

-To %tc, j5j^)«i 1 oiz-&vz>}&mm&izjfc[;z, mmtm 
1 2 0©£$KZHt^f^£^b3t!\ 

[0034] IRifcJSJfclCfc^Tt^ J5Jfc3fcE&1 1 OtC£tt£P&fW 

(MPPPI 1 OaA^MPSl 1 0 

btcAHj-r) * mmtm 12oti, 
^•5o ^mtti^'s s^)«i 1 o(Dm&mmmfrb£j^s& 1 1 001 

i<«S& 1 2 Otis IzjfM 

$tiTl^'So Jgtt3fcE&1 2 0©3fcj£&&N ^ifr®AP (MPSP1 

2 0 a) fr£>tJHP (MPSP1 2 0 b) lZtiHjZ{£* tcSfc <t^i>0 



WO 2013/183350 8 PCT/JP2013/060591 

[0035] 12 o 

©±I^s 1 2 0 Pl(DmUW(D}fcmZ, MP p|31 2 0a fr^MPSR 1 

2 0 b fp]AN9 ® iHi S §o JxJ/Si/jitSS 1 1 0 C75iWi/"Si^61>— I^A 

zmmmi 200^-m, 2o©rti^©tMit 
($HE^) HI 3 (b) ©ii^TJ:9(:, 

s #T/c& At"SCOT'S £i&tfi Lf^T (Hfoti-f^T 
) N u<?uv7<?$ ^ 0 o©^j£tfjsmftK®j£ic®Tt-£©£B&±-e$ 
§ o 

[0036] ±§E©»Mi--m, 20&, 
j&tsnz^&o 
, J5J&3fcE&1 1 2 0©i®i^ J5J& 

;«1 1 2 0©ir®^J;y/jN^< LT 

t<n\ gim-rtu^ 1 ovmsmmizttmt&mmtim-i 2 
0 £ & < t £ £ tt T\ g W £ ii$'t £ Z. £ $ £ o 

[0037] M 2 3 cfc 9 ^ ( 

iaSif^dl©) umn% 1 2 0 C0MPp|31 2 0b ©MPIi (ttPSf*) 

(^^imiiJ©) &<«S& 1 2 0 COMPPG 1 20 a 

©MPIi (APSIS) <£ lJ 
[0038] (fs2©^teMI: 0Ui)700 2.00) 

±^L/cf§ 1 (DMMMBZ&S MW}^! 2 01Z-D^XS Sfcifi^lRKCttL 
iff®i©A$^^s^^-tt/c0 M2(Dmmmm-ciis mw^mi 200^ 
bt\ jxJfcSfcE&l 1 0tCOlNTt;t®;fr[^CftL8ff®fi©A$3£S&P>-£ 
"C^£>0 

[0039] |g|4teN 0nx)70 9 2 0 00W^tf}t£%$L%:7jsLtcWf\MW\~ZfoZ> 

0 7'f^P'J7^ 2 00(i, il 1 'J 1 
OO^IWHitC, J5J&3fcE&1 1 Otmmtim-i 2 0££#fr„ J5J&3fcj£&1 1 0 

2 0 SfcmtZSfcW£$kMW£<D%k&&Z»IffilZtZtcto 



WO 2013/183350 9 PCT/JP2013/060591 

s ifen 3 tctiL, mi oigmmt 
ys j^jfSSSEj&i 1 Ott, 

JjlZfritz (MPp|31 1 OaA^in^l 1 OblZtiHJZ) , 

fflMt&£?lz0f$3tiZ^&o J5&3feE&i 1 Oti, 

fritz* tvmmmtfmmtzxt9 
§ o 

[0040] JSJ&Sfcjg&l 1 O^±l30^^Wr^)©T:\ JSME&1 1 OOMy&^m 

iz&iizmmi 12(Dmfr*s msmmmmm 1 12011^^y*$ 
S/Cs £=£,, Rj£s£<fc 

•£*>££# Rrtg£&£0 

[0041] j5^ie&i 1 0QpiMizmmm i i 2£BBU JS^S&I 1 o®^ 

1 2©&v,vgjiS££lgW-T^Stfs 1 0 

iz?tmtz>z£ibzx*z>0 c: ©*§£•=& N 

%m£>Z>Z£1fZ%&(DZ\ J5Jfc£J: ytEiiSttS ££#-?$ £>«, 

[0042] ttc, ±IBvmmmztt, aai 1 o ommmtrn'Mt z o IZM 
fi&nz^Zo LfrLKtfb. 

^ 1 1 o (DM^mmvmmniks s&ai 1 o<D^^mn<o 
UTtcU^ %mtn&s JxJ^;,tS§l 1 0 

* $ £ JZ<t&tctt-Z, B$l*Mfi<,t2>Z£tf-Z%2>o 

[0043] H4 IZTjktk 9 ^ i^S'l^Ii^C^ 

^»J0) MP^1 1 OaOlPIi (AP®f*) ( 

im>mm\m) IPSM I ob©np®m (ftp®**) j:y *$<&£„ 
[0044] ±3® L /c J: 9 £, $<ME& 1 2 0 £ £ tt £> $tfgtt©2fcafi 

L/c^^T, SJSMI 1 2 0 01® 

m.ifiJN£ U JSJ^SS 1 1 0 ©KfffllrfM$ 

1 2 d*UC<fcyN ®4(c^-TJ:9tc> 



WO 2013/183350 10 PCT/JP2013/060591 

On'J 700200 (DmW'Ps %£S&fflnt1to<DgWt<Dj$MlZi 

[0045] L fed: viz, *mMBMlzJ:til£s 

mmzs<^>X$-£s KlfcttMt Lr<D%tfctj&Mfct<Dj&&&(D$ij&fp]± 
zmzzttfpiffittezo 

[0046] u±s m^mm%m&Lt£i?b*%m(D^mi>miz'D^TimLtc-h\ * 

^mo^wimtciM^mizmML%Z> 
-e&v. tnbiz-D^xi^miz^mmmummizmtzio^tjnms 
tl£>0 

[0047] m A i£s ± & L/c mmmrn iz&^riz, m ® m * mm 
mmnxmmutct>\ iiiiLT^<Tt<j:^ 
o J5J&3fcE&l 1 009^, 

izs mmtm 12 
2o©iiw^c 

± $ L 3 Xt tU£ J: l\ 

[0048] jxjfc*§£ o • 'j yooiz^mt 
Z>ZttfX'^Z> o 



WO 2013/183350 11 PCT/JP2013/060591 

!t#©S6SS 

& & •t a mmw z a® s •& •& s 

iu pESJ^A/jitSS® 9 & iu pEifr/jitSS© WT®^ 

tis tulEJxJS;IS£©9*>©teSte ̂ UcBS&f £tu§Eil«E£©8ff® 

tu §Ei% $I$"C tifulE;Ift ft ft 

tCA$ < s 

tu mi^mmx &tu lE^fr M ^ 
0 • 'J 70 0o 

>RlI2] tu§EJ5Jfc3fcE&IZ fo It •£ tulEi^/SttTli^ilJ fis b tulEffi/SttTli^ilJ IZ fr 
ttT, tulE$M*>,tS§t^ t(DmMfe&ffligttiTV,N£> 

d ^ £4$S& ̂  t & ft ̂ 1 HCIE®©V -f ? • 'J 7 0 0 o 
5f<iji3] iu pEJxJ/&/jitS§© iu pEiiti/Sttiil^tc jfrlN iu pEifr/jftSS® M P 

tulESJ^aWCDtulE'fSiSttTli^tC^lNtulEifr^^CDMPSiJ: lJ 'V 
3 ̂  Z£Zft®L£?2> I*^lH S/c&2tC§Ei6©V^P 'J j7?*,, 

5f<iI4] tu IE ̂  JS;* E§ © tu IE STI 1§E © BT® II ti s tu IE Ix JS ;* E£ © tu IE 15; 

SttSIii© Iff®!* J: y A $ ̂  d £ £4$S£ £ f £ ft ̂ 11 AN £ 3 © ̂  "T 

tifr 1 iItCfEi6©v-f £ p "j 7 0 Oo 

5f<iji5] iupESJ^A/jitSStiN iupEiWi/Stt^^iiyAN b iuPE4£/S 141^^11]^ ANUX 

, t ©8ff®f*tf ;«"t£ <£ 9 tc JFM3 tiT ̂ £> d £ £f#t§££ t Z> ft* 

114 tCfEi6©v-f 0 • 'J 70 0o 

*116] tu§EJ5Jfc3fci&©"5'£©tu§Ei%/51£^^lC3£l^P®!tl£N tufEJx£t\ 
;«© 9 % (Dmmmmmmz^m nwm&v±%^zt%:$mt 
1-^1*^114 £fcti 5 tCfEic©^ ?• 'J ;p?*0 

*117] tulEJS^E&tts tuiEi^Slf^S. 



WO 2013/183350 12 PCT/JP2013/060591 

—U tulEiftiS 
1f^©tu§EftMSJf tu§EffiS1f^©tu§EMJ®Jf 
y 6 C0l\"fti;6N 1 iltClEicCOv 

-f ? • 'J 

[I**iI8] tu lEift ;IE§ tc a S tu lEMft © fq] tis tu§EJ5Jfc3fcE&lc£ 
tt £ tu §E3fc<* © 15 
I11 AN<? 7 1 IItC|Ei6©V-r £ • 'J 7 0 0 * 


