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TYRcRTeVcZdeZTd! `W! T]RZ^! -0(! R! T`_ec`]! f_Ze! hZeY! eYV!

TYRcRTeVcZdeZTd! `W! T]RZ^! -3(! R! ^VeY`U! hZeY! eYV!/1!

TYRcRTeVcZdeZTd! `W! T]RZ^! -4(! R_U! R! fdV! RTT`cUZ_X! e`!

T]RZ^!.,*!

!



! )!3!)! !

!

MYV!UVgZTV!RTT`cUZ_X!e`!eYV!Z_gV_eZ`_!W`c!TRccjZ_X!`fe!

R! TYV^ZTR]! cVRTeZ`_! Sj! R! T`_eZ_f`fd! ^VeY`U! YRd! R!

cVRTe`c!hZeY!Re!]VRde!eh`!cVRTe`c!dVTeZ`_d!eYRe!UVWZ_V!

R! UZcVTeZ`_! `W! W]`h*! MYV! cVRTe`c! YRd! a]fX! W]`h!

ac`aVceZVd! R]`_X! eYV! UZcVTeZ`_! `W! W]`h*! <TT`cUZ_X! e`!1!

eYV! Z_gV_eZ`_(! R! cVTZcTf]ReZ`_! ]Z_V! Zd! ac`gZUVU! Z_!

`cUVc!e`!hZeYUcRh!R!aRceZR]!W]`h!Wc`^!eYV!cVRTe`c!Re!R!

WZcde! a`Z_e! R_U! cVefc_! Ze! e`! eYV! cVRTe`c! Re! R! dVT`_U!

a`Z_e!]`TReVU!RS`gV!eYV!WZcde!a`Z_e!Z_!eYV!UZcVTeZ`_!`W!

W]`h*! G`cV`gVc(! Re! ]VRde! `_V! ^VR_d! Zd! ac`gZUVU! eYRe!-,!

acVgV_ed! R! eV^aVcRefcV! Z_TcVRdV! Z_! eYV! cVRTe`c! `gVc! R!

acVUVeVc^Z_VU! eV^aVcRefcV! cR_XV(! daVTZWZTR]]j! R!

eV^aVcRefcV!TYR_XV!`W!^`cV!eYR_!Raac`iZ^ReV]j!1,!E*!

!

MYZd! Re! ]VRde! `_V! ^VR_d! TR_! SV! ac`gZUVU! Sj! eYV!-1!

T`_WZXfcReZ`_!R_U!UZ^V_dZ`_Z_X!`W!eYV!cVRTe`c*!C`hVgVc(!

eYV! Re! ]VRde! `_V! ^VR_d! acVWVcRS]j! T`^acZdVd! Re! ]VRde!

`_V!eV^aVcRefcV!dV_d`c!eYRe!^VRdfcVd!eYV!eV^aVcRefcV!`c!

eV^aVcRefcV! TYR_XVd! Z_! eYV! cVRTe`c*! <! a]fcR]Zej! `W!

eV^aVcRefcV! dV_d`cd! RcV! acVWVcRS]j! ac`gZUVU! eYRe! RcV!.,!

RccR_XVU! dfTTVddZgV]j! Z_! eYV! UZcVTeZ`_! `W! W]`h*! D_!

acVWVccVU! V^S`UZ^V_ed(! Re! ]VRde! aRce(! R_U! acVWVcRS]j!

R]]! `W!eYVdV!eV^aVcRefcV! dV_d`cd! RcV! RccR_XVU! e`XVeYVc!

Z_!R!ac`eVTeZgV!efSV*!

!.1!

<_! VgR]fReZ`_! f_Ze(! hYZTY! ^Rj! SV! aRce! `W! R! T`_ec`]!

f_Ze(! Zd! acVWVcRS]j! acVdV_e! Z_! `cUVc! e`! VgR]fReV! eYV!

dZX_R]d!Wc`^!eYV!a]fcR]Zej!`W!eV^aVcRefcV!dV_d`cd*!MYZd!

^R\Vd!Ze!a`ddZS]V!e`!UVeVc^Z_V!eYV!]`TR]!a`dZeZ`_!R]`_X!

eYV! UZcVTeZ`_! `W! W]`h! Re! hYZTY! R! cVRTeZ`_! hRd! ZX_ZeVU!/,!

Z_!eYV!cVRTe`c*!MYZd!Z_W`c^ReZ`_!TR_!SV!fdVU!e`!T`_ec`]!

eYV! cVRTe`c*! D_! `eYVc! h`cUd(! Sj! ^VR_d! `W! R! T`_ec`]!

f_Ze(! ^VRdfcVd! RcV! eR\V_! UVaV_UZ_X! `_! hYVcV! eYV!

cVRTeZ`_! hRd! ZX_ZeVU*! LfTY! ^VRdfcVd! Z_T]fUV! TYR_XZ_X!

eYV! cVTZcTf]ReZ`_! cReV! R_U+`c! dYfeeZ_X! U`h_! eYV! VUfTe!/1!

dfaa]j!R_U+`c!gRcjZ_X!eYV!RUUZeZgV!dfaa]j*!

!



! )!4!)! !

!

<! T`_ec`]! f_Ze! Zd! acVWVcRS]j! ac`gZUVU! eYRe! T`_ec`]d! R!

cVTZcTf]ReZ`_! cReV! `W! eYV! cVTZcTf]ReZ`_! ]Z_V! RTT`cUZ_X!

e`! eYV! gR]fV! ^VRdfcVU! Sj! eYV! eV^aVcRefcV! dV_d`c*! MYZd!

Zd! WRTZ]ZeReVU! ZW! eYV! cVTZcTf]ReZ`_! ]Z_V! Zd! T`__VTeVU!

e`! eYV! cVRTe`c! gZR! R! T`_ec`]]RS]V! gR]gV*! MYZd! T`_ec`]!1!

f_Ze! Zd! acVWVcRS]j! eYV! T`_ec`]! f_Ze! ^V_eZ`_VU! Z_! eYV!

RS`gV!aRcRXcRaY*!

!

MYV! d`]feZ`_! RTT`cUZ_X! e`! eYV! Z_gV_eZ`_! Zd! acVWVcRS]j!

SRdVU! `_! eVTY_ZTR]! dRWVej! cf]Vd(! R_U! VgV_! ^`cV!-,!

acVWVcRS]j! `_! eYV! MVTY_ZTR]! Kf]Vd! RTT`cUZ_X! e`! MK<L!

0-,*!

!

MYV! UVgZTV! RTT`cUZ_X! e`! eYV! Z_gV_eZ`_! T`_deZefeVd! R!

T`_eZ_f`fd! TZcTfZe*! De! YRd! Re! ]VRde! eh`! cVRTe`c!-1!

dVTeZ`_d!hZeY!a]fX!W]`h!ac`aVceZVd!R_U!aRceZR]!^ReVcZR]!

cVTZcTf]ReZ`_*! =j! dV]VTeZ_X! eYV! ac`aVc! WVVU! cReV(!

cVdZUV_TV! eZ^V! Z_! eYV! cVRTe`c! dVTeZ`_(! R_U!

cVTZcTf]ReZ`_!cReV(!R_U+`c!Sj!T`ccVda`_UZ_X!eV^aVcRefcV!

^`_Ze`cZ_X!Z_!eYV!cVRTe`c(!R!T`_eZ_f`fd!ac`TVdd!TR_!SV!.,!

TRccZVU! `fe! Z_deVRU! `W! R! dV^Z)SReTY! ac`TVdd(! `c! eYV!

dV^Z)SReTY! ac`TVdd! TR_! SV! T`_gVceVU! e`! R! T`_eZ_f`fd!

ac`TVdd*! D_! eYZd! hRj(! eYV! RUgR_eRXVd! `W! R! T`_eZ_f`fd!

ac`TVdd!TR_! SV! feZ]ZkVU! hYZ]V! _VgVceYV]Vdd!eR\Z_X! Z_e`!

T`_dZUVcReZ`_!eYV!_VTVddRcj!dRWVej!RdaVTed*!.1!

!

LfTY!cVTZcTf]ReZ`_!Z_e`!eYV!cVRTe`c!T`f]U!SV!TRccZVU!Re!

eYV! ViaV_dV! `W! dV]VTeZgZej! R_U! eYfd! ac`UfTe! bfR]Zej(!

aRceZTf]Rc]j! Z_! eYV! TRdV! `W! ViecV^V]j! YZXY!

cVTZcTf]ReZ`_! cReVd*! D_! eYV!TRdV! `W! YZXY!cVTZcTf]ReZ`_!/,!

cReVd(! eYV! cVRTe`c! aVcW`c^R_TV! T`f]U! R]d`! SV!

dZX_ZWZTR_e]j! cVUfTVU(! hZeY! eYV! cVdf]e! eYRe! T`^a]VeV!

efc_`gVc! TR_! _`! ]`_XVc! SV! RTYZVgVU*! MYVcVW`cV(! eYV!

cVRTe`c!RTT`cUZ_X!e`!eYV!Z_gV_eZ`_!dY`f]U!YRgV!Re!]VRde!

d`^V(!R_U!acVWVcRS]j!R]]!`W!eYV!W`]]`hZ_X!WVRefcVd6!/1!

)!eYV!cVRTe`c!Zd!dfZeRS]V!W`c!T`_eZ_f`fd!`aVcReZ`_7!

)! eYV! dV]VTeZgZej! R_U! ac`UfTe! bfR]Zej! `W! eYV! cVRTe`c!

RcV!YZXY7!



! )!5!)! !

!

)!eYV!cVRTe`c!TR_!SV!dRWV]j!`aVcReVU7!

)!dRWVej!VgR]fReZ`_!TR_!SV!TRccZVU!`fe!dZ^a]j7!

)!^RiZ^f^!efc_`gVc!TR_!SV!RTYZVgVU!hZeY!^Z_Z^R]!cVRTe`c!

g`]f^V(!R_U!

)! eYV! dZeV! Re! hYZTY! eYV! cVRTeZ`_! Zd! ZX_ZeVU! TR_! SV!1!

^`_Ze`cVU*!

!

LfcacZdZ_X]j(! Ze! hRd! W`f_U! eYRe! Z_! cVRTe`cd! hZeY! a]fX!

W]`h! ac`aVceZVd! R_U! aRceZR]! cVTZcTf]ReZ`_! Re! ]`h!

cVTZcTf]ReZ`_! cReVd(! YZXY! dV]VTeZgZej! R_U! ac`UfTe!-,!

bfR]Zej!RcV!V_dfcVU*!De!hRd!R]d`!W`f_U!eYRe!R_!ZX_ZeVU!

cVRTe`c! eYRe! SVYRgVd! a`]jec`aZTR]]j! TR_! SV! bfZeV!

WRg`fcRS]j!^`_Ze`cVU!hZeY!eV^aVcRefcV!dV_d`cd*!

!

I_V!daVR\d!`W!R!a`]jec`aZT!cVRTeZ`_!hYV_!R!cVRTeZ`_!Zd!-1!

TRccZVU! `fe! _VZeYVc! RUZRSReZTR]]j! _`c! Zd`eYVc^R]]j(!

Z*V*! hYV_! eYV! eV^aVcRefcV! R]`_X! eYV! cVRTe`c! dVTeZ`_d!

TYR_XVd! `c! Zd! ^VRdfcRS]j! UZWWVcV_e*! =RdVU! `_! eYZd!

TYR_XV(! eYV! dZeV! `W! ZX_ZeZ`_! TR_! SV! ^`_Ze`cVU(! hYZTY!

R]]`hd! eYV! cVRTeZ`_! e`! SV! TRccZVU! `fe! ^`cV! dRWV]j*!.,!

C`hVgVc(! eYV! acVcVbfZdZeV! W`c! eYZd! Zd! cV]ZRS]V! R_U!

acVTZdV! eV^aVcRefcV! ^VRdfcV^V_e! R]`_X! eYV! cVRTe`c!

dVTeZ`_d!hZeY!a]fX!W]`h!ac`aVceZVd*!

!

De!Zd!\_`h_!eYRe!Z_!R]]!TRdVd(!eYV!eV^aVcRefcV!^VRdfcVU!.1!

Sj!R!eV^aVcRefcV!dV_d`c!Zd!dZ^a]j!Zed!`h_!eV^aVcRefcV*!

MYZd! ^VR_d! eYRe! R! eV^aVcRefcV! dV_d`c! ^fde! SV!

dfWWZTZV_e]j!Z^^VcdVU!Z_!eYV!ac`UfTe!e`!SV!^VRdfcVU!d`!

eYRe! Ze! TR_! ^VRdfcV! eYV! eV^aVcRefcV! eYVcV`W*! <!

eYVc^`^VeVc!Zd!Z^^VcdVU!e`!R!dfWWZTZV_e!UVXcVV!hYV_!_`!/,!

WfceYVc! TYR_XV! Z_! eYV! Z_UZTReVU! eV^aVcRefcV! `TTfcd! `_!

WfceYVc! Z^^VcdZ`_! Z_e`! eYV! T`_deR_e)eV^aVcRefcV!

cVRTeZ`_! g`]f^V*! MYV! cVdf]eZ_X! ^VRdfcV^V_e! Vcc`cd!

UVaV_U!]RcXV]j!`_!

)!Z^^VcdZ`_!UVaeY(!/1!

)! eYV! UVdZX_! `W! eYV! dV_d`c(! dfTY! Rd! Zed! Z_df]ReZ`_(!

UZR^VeVc(!R_U!]V_XeY(!

)!eYV!ac`aVceZVd!`W!eYV!ac`UfTe(!R_U!



! )!-,!)! !

!

)!eYV!W]`h!cReV!`W!eYV!ac`UfTe*!

!

De! hRd! W`f_U! eYRe! W`c! ViR^a]V(! hYV_! eYV! dV_d`c! Zd!

Z^^VcdVU! Z_! eYV! W]`hZ_X! ac`UfTe! Z_! eYV! TV_ecV! `W! eYV!

]`_XZefUZ_R]! RiZd! `W! eYV! cVRTe`c! dVTeZ`_d(! Ze! Zd!1!

a`ddZS]V!e`!^VRdfcV!eYV!eV^aVcRefcV!hZeY!R!YZXY!UVXcVV!

`W!acVTZdZ`_!VgV_!Re!W]`h!cReVd!`W!-!^^!d)-*!MYV!dV_d`c!

dY`f]U! acVWVcRS]j! VieV_U! Z_e`! eYV! deReZT! ^ZiVc%d&! d`!

eYRe! eYV! W]`h! RXRZ_de! eYV! dV_d`c! eZa! Z_TcVRdVd!

^Rc\VU]j*!De!Zd!eYZd!gVcj!W]`h!RXRZ_de!eYV!eZa!eYRe!TR_!-,!

SV! `W! UVTZdZgV! Z^a`ceR_TV! W`c! eYV! eV^aVcRefcV!

^VRdfcV^V_e*! >A?! TR]Tf]ReZ`_d! R_U! ^VRdfcV^V_ed! YRgV!

dY`h_! eYRe! Z_! eYV! TRdV! `W! gVcj! d^R]]! W]`hd(! eYV!

Z^^VcdZ`_! UVaeY! W`c! ]RS`cRe`cj! Raa]ZTReZ`_d! dY`f]U! SV!

Re!]VRde!eV_!eZ^Vd!eYV!dV_d`c!UZR^VeVc*!A`c!Z_UfdecZR]!-1!

Raa]ZTReZ`_d!hZeY!]Vdd!decZ_XV_e!RTTfcRTj!cVbfZcV^V_ed(!

R_! Z^^VcdZ`_! UVaeY! T`ccVda`_UZ_X! e`! WZgV! eZ^Vd! eYV!

dV_d`c!UZR^VeVc!Zd!`cUZ_RcZ]j!dfWWZTZV_e*!

!

<!acVWVccVU!V^S`UZ^V_e!W`c!eV^aVcRefcV!^VRdfcV^V_e!Zd!R!.,!

ac`eVTeZgV! efSV! hZeY! R! a]fcR]Zej! `W! Z_eVc_R]!

eV^aVcRefcV! dV_d`cd*! DUVR]]j(! eYV! ^RiZ^f^! _f^SVc! `W!

dV_d`cd! dY`f]U! SV! Z_deR]]VU! Z_! R! ac`eVTeZgV! efSV! eYRe!

Zd!Rd!eYZ_!R_U!]`_X!Rd!a`ddZS]V*!

!.1!

D_! T`_WZXfcZ_X!eYV! cVRTe`c!RTT`cUZ_X! e`! eYV! Z_gV_eZ`_(!

cVUfTVU! dV]VTeZgZej! R_U! a``c! ac`UfTe! bfR]Zej! TR_! SV!

TRfdVU!`_!eYV!`_V!YR_U!Sj!XcVRe!eV^aVcRefcV!UZWWVcV_TVd!

R_U! `_! eYV! `eYVc! Sj! R_! ViTVddZgV]j! YZXY! cVTZcTf]ReZ`_!

cReV*!=`eY!`W!eYVdV!aRcR^VeVcd(!daVTZWZTR]]j!eYV!T`fcdV!/,!

`W! eV^aVcRefcV! R_U! eYV! cVTZcTf]ReZ`_! cReV(! Z*V*! eYV!

UZ]feZ`_! WRTe`c(! ^fde! SV! RU[fdeVU! e`! T`_W`c^! e`! eYV!

cVRTeZ`_*!De!hRd!R]d`!cVT`X_ZkVU!eYRe!Z_!eYV!VgV_e!`W!R!

T``]Z_X!^R]Wf_TeZ`_!%W`c!ViR^a]V(!ZW!eYV!T``]Z_X!djdeV^!

WRZ]d&(! eYV! eV^aVcRefcV! Z_TcVRdV! `gVc! eYV! V_eZcV!/1!

cVRTe`c! ^fde! SV! 8! 1,! E! Z_! `cUVc! e`! VRdZ]j! R]]`h!

T`^a]ZR_TV! hZeY! MK<L! 0-,*! MYZd! RUZRSReZT! eV^aVcRefcV!

Z_TcVRdV! Zd! ViTVVUVU! ZW! eYV! cVTZcTf]ReZ`_! cReV! `c! eYV!



! )!--!)! !

!

UZ]feZ`_!WRTe`c!j!RTT`cUZ_X!e`!VbfReZ`_!%2&!Zd!e``!]`h*!

MYV!ac`UfTe!`W!eYV!Z_W]`h!decVR^!%e`eR]!`W!eYV!RUUZeZgV!

W]`hd&! R_U! eYV! UZ]feZ`_! WRTe`c! j! eYfd! Z_UZTReVd! eYV!

cVTZcTf]ReZ`_!W]`h!SVehVV_!eYV!cVRTe`c!Z_]Ve!J-!R_U!eYV!

cVTZcTf]ReZ`_! `fe]Ve! J.! hZeY! hYZTY! eYV! cVRTe`c! TR_! SV!1!

dRWV]j!`aVcReVU*!

!

!

!

MYZd! ReecRTeZgV]j! dZ^a]V! ^VeY`U! RTT`cUZ_X! e`! eYV!-,!

Z_gV_eZ`_!R]]`hd!YZXY]j!cV]ZRS]V!T`_ec`]!`W!eYV!ZX_ZeVU!

cVRTe`c*! AZ_R]]j(! Ze! dY`f]U! SV! _`eVU! eYRe! Z_! eYV!

cVRTe`c!dVTeZ`_d! hZeY! a]fX!W]`h! ac`aVceZVd! SVehVV_! eYV!

cVTZcTf]ReZ`_! `fe]Ve! R_U! eYV! cVRTe`c! `fe]Ve(! eYV!

RUZRSReZT! eV^aVcRefcV! Z_TcVRdV! dY`f]U! SV! ]Vdd! eYR_! R!-1!

acVUVeVc^Z_VU!eV^aVcRefcV(!aRceZTf]Rc]j!]Vdd!eYR_!1,!E*!

!

MYV! V_eZcV! cVRTe`c! TR_! eYVcVW`cV! SV! dRWV]j! `aVcReVU!

VgV_!Z_!eYV!VgV_e!`W!R!T``]Z_X!^R]Wf_TeZ`_*!De!Zd!VgV_!

a`ddZS]V! e`! dVe! eYV! RUZRSReZT! eV^aVcRefcV! Z_TcVRdV! Re!.,!

d]ZXYe]j! ^`cV! eYR_! 1,! E*! C`hVgVc(! eYV! acVcVbfZdZeV! Zd!

e`! YRgV! dfWWZTZV_e! UReR! RgRZ]RS]V! Wc`^! eYV! cVRTeZ`_!

djdeV^!Rd!e`!Y`h!^fTY!YVRe!W]`hd!Z_e`!eYV!eV^aVcRefcV)

T`_ec`]! W]fZU! Z_! eYV! VgV_e! `W! R! T``]Z_X! ^R]Wf_TeZ`_*!

HVgVceYV]Vdd(! Ze! efc_d! `fe! eYRe! eYVdV! ecR_dZV_e!.1!

TR]Tf]ReZ`_d! RcV! UZWWZTf]e*!C`hVgVc(!Ze! Zd! a`ddZS]V! e`!

UVeVc^Z_V!eYVdV!gR]fVd!Sj!^VR_d!`W!ViaVcZ^V_ed*!MYZd!Zd!

RXRZ_! T`_eZ_XV_e! `_! acVTZdV! eV^aVcRefcV! ^VRdfcV^V_e!

`gVc!eYV!V_eZcV!cVRTe`c*!

!/,!

<e!]VRde!`_V!cVRTe`c!dVTeZ`_!Zd!acVWVcRS]j!R!^ZiVc)YVRe!

ViTYR_XVc*! <]^`de! R]]! `c! R]]! `W! eYV! cVRTe`c! dVTeZ`_d!

RcV! acVWVcRS]j!deReZT! ^ZiVcd! `c! ^ZiVc! YVRe! ViTYR_XVcd*!

?VaV_UZ_X! `_! eYV! V^S`UZ^V_e(! d`^V! `W! eYV! ^ZiVc! YVRe!

ViTYR_XVcd! `c! ^ZiVcd(! `c! R]]! `W! eYV^(! ^Rj! SV! T``]VU!/1!

R_U+`c!YVReVU*!

!



! )!-.!)! !

!

MYV! cVTZcTf]ReZ`_! ]Z_V! acVWVcRS]j! ]VRUd! SRT\! Wc`^! R!
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Zd! T`_WZXfcVU! W`c! dV^Z)SReTY! ac`TVddVd! Z_! RTT`cUR_TV!

hZeY!MK<L0-,*!MYV!cVRTe`c!`aVcReVd!Z_!R_!ZX_ZeVU!deReV*!

<TT`cUZ_X! e`! MK<L0-,(! R! ^RiZ^f^! RUZRSReZT! eV^aVcRefcV!-1!

Z_TcVRdV! `W! 1,! E! `gVc! eYV! V_eZcV! cVRTe`c! ^fde! _`e! SV!

ViTVVUVU*! D_deVRU! `W! R! dV^Z)SReTY! ac`TVdd(! Y`hVgVc(! R!

T`_eZ_f`fd! ac`TVdd! Zd! fdVU(! `c! eYV! dV^Z)SReTY! ac`TVdd!

Zd!T`_gVceVU!Z_e`!R!T`_eZ_f`fd!ac`TVdd*!

!.,!

MYV! cVRTe`c! Zd! dfSUZgZUVU! Z_e`! cVRTe`c! dVTeZ`_d! hZeY!

cVTZcTf]ReZ`_! Wc`^! J-! e`! J.! R_U! cVRTe`c! dVTeZ`_d! hZeY!

cVTZcTf]ReZ`_!Wc`^!J.!e`!J/*!

4,#! `W! eYV! VUfTe! Zd! acVWVcRS]j! T`_gVceVU! Z_! eYV! RcVR!

SVehVV_! cVRTe`c! Z_]Ve! J-! R_U! cVTZcTf]ReZ`_! `fe]Ve! J.(!.1!

hYZTY! TRfdVd! R_! RUZRSReZT! eV^aVcRefcV! Z_TcVRdV! `W! .,,!

E*!MYV!cVbfZcVU!UZ]feZ`_!WRTe`c!TR_!R]d`!SV!TR]Tf]ReVU!

fdZ_X!VbfReZ`_!%3&*!CVcV(!eYV!UZ]feZ`_!WRTe`c!j!Zd!/*,(!

Rd!eYV!W`]]`hZ_X!TR]Tf]ReZ`_!dY`hd6!

!/,!

!

!

DW!eYV!cVRTe`c!Zd!`aVcReVU!hZeY!R!UZ]feZ`_!WRTe`c!`W!j!

9!/(!UVdaZeV!eYV!ZX_ZeVU!deReV(!R!eV^aVcRefcV!Z_TcVRdV!

`W!1,o>!TR__`e!SV!ViTVVUVU*!MYV!cV^RZ_Z_X!cVdZUfR]!.,#!/1!

`W! eYV! VUfTe! Zd! cVRTeVU! SVehVV_! eYV! cVTZcTf]ReZ`_!

`fe]Ve! J.! R_U! eYV! cVRTe`c! `fe]Ve! J/*! MYZd! T`ccVda`_Ud!
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!

e`!R!^RiZ^f^!RUZRSReZT!eV^aVcRefcV!Z_TcVRdV!`W!1,!E!Z_!

eYVdV!dVTeZ`_d*!

!

D_! eYV! TRdV! `W! R_! RUZRSReZT! eV^aVcRefcV! Z_TcVRdV! `W!

/,,o>(! eYV! UZ]feZ`_! WRTe`c! h`f]U! YRgV! e`! SV! RURaeVU!1!

RTT`cUZ_X]j*!D_!dfTY!R!TRdV(!eYV!cVRTe`c!dVTeZ`_d!Wc`^!

J-! e`! J.! T`f]U! SV! `aVcReVU! hZeY! 4/*//#! efc_`gVc! R_U! R!

cVTZcTf]ReZ`_! cReV! `W! j! 9! 0(! R_U! eYV! cVRTe`c! dVTeZ`_d!

Wc`^!J.!e`!J/!T`f]U!SV!`aVcReVU!hZeY!-2*23#!efc_`gVc*!

!-,!

MYZd! YZXY]j! dZ^a]V! dRWVej! ^`_Ze`cZ_X! RTT`cUZ_X! e`! MK<L!

0-,! eYfd! R]]`hd! dRWV! `aVcReZ`_! VgV_! Z_! R! T`_eZ_f`fd!

ac`TVdd*! KVRTe`c! aVcW`c^R_TV! R]d`! cV^RZ_d! ViecV^V]j!

YZXY*!MR\Z_X!eYV!ViR^a]V!`W!R!UZ]feZ`_!WRTe`c!`W!j!9!/!

R_U! R! efc_`gVc! `W! 4,#(! `_]j! -*1! eZ^Vd! eYV! cVRTe`c!-1!

g`]f^V! `W! R! T`_gV_eZ`_R]! a]fX! W]`h! cVRTe`c! hZeY`fe!

cVTZcTf]ReZ`_! Zd! cVbfZcVU! RTT`cUZ_X! e`! AZX*! .*! DW! `_V!

hVcV! e`! `aVcReV! hZeY! YZXYVc! efc_`gVcd! Z_! eYV! cVRTe`c!

RcVR! Wc`^! eYV! cVRTe`c! Z_]Ve! J-! e`! eYV! cVTZcTf]ReZ`_!

`fe]Ve!J.(!T`_dZUVcRS]j!]RcXVc!cVRTe`c!g`]f^Vd!h`f]U!SV!.,!

cVbfZcVU*! MYV! cVUfTeZ`_! Z_! cVRTe`c! aVcW`c^R_TV! Zd!

eYVcVW`cV!^`UVcReV!Z_!`fc!ViR^a]V*!

!

AZ_R]]j(! eYV! a]fX! W]`h! ac`aVceZVd! SVehVV_! eYV! cVRTe`c!

Z_]Ve! J-! R_U! eYV! cVRTe`c! `fe]Ve! J/! ac`gZUV! R! YZXY!.1!

UVXcVV! `W! dV]VTeZgZej! R_U! R! YZXY)bfR]Zej! ac`UfTe*! DW!

eYV!cVTZcTf]ReZ`_!]Z_V!Wc`^!eYV!cVTZcTf]ReZ`_!`fe]Ve!J.!

e`!eYV!cVRTe`c!Z_]Ve!J-!Zd!R]d`!ac`gZUVU!hZeY!a]fX!W]`h!

ac`aVceZVd(! eYV! ac`UfTe! bfR]Zej(! UVaV_UZ_X! `_! eYV!

cVRTeZ`_(!hZ]]!SV!WfceYVc!Z^ac`gVU*!/,!

!

=j! T`ccVda`_UZ_X]j! UVdZX_Z_X! eYV! WVVU! cReV(! eYV!

cVdZUV_TV! eZ^V! SVehVV_! eYV! cVRTe`c! Z_]Ve! R_U! eYV!

cVTZcTf]ReZ`_! `fe]Ve(! R_U! eYV! cVTZcTf]ReZ`_! cReV(! eYV!

cVRTe`c!TR_!SV!T`_WZXfcVU!d`!eYRe!eYV!daVTZWZVU!^RiZ^f^!/1!

eV^aVcRefcV!Z_TcVRdV!`W!1,o>!Zd!_`e!ViTVVUVU*!

!
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!

C`hVgVc(! Re! ]VRde! `_V! WZcde! eV^aVcRefcV! dV_d`c! Zd!

acVWVcRS]j! ac`gZUVU! eYRe! ^VRdfcVd! eYV! eV^aVcRefcV!M! Z_!

eYV! cVRTe`c! Z_! eYV! RcVR! SVehVV_! eYV! cVRTe`c! Z_]Ve! J-!

R_U! eYV! cVTZcTf]ReZ`_! `fe]Ve! J.! R_U! cVa`ced! eYZd!

eV^aVcRefcV!e`!R!T`_ec`]!f_Ze*!MYZd!Re!]VRde!`_V!WZcde!1!

eV^aVcRefcV! dV_d`c! 3! Zd! _`e! dY`h_! Z_! AZX*! -*! C`hVgVc(!

Ze! TR_! SV! dVV_! Z_! AZX*! /*! De! Zd! acVWVcRS]j! Z^^VcdVU!

Raac`iZ^ReV]j!Z_!eYV!TV_ecV!`W!eYV!Tc`dd!dVTeZ`_!`W!eYV!

T`ccVda`_UZ_X! cVRTe`c! dVTeZ`_(! YVcV! eYV! WZcde! cVRTe`c!

dVTeZ`_! -*! De! Zd! acVWVcRS]j! Z^^VcdVU! `gVc! R! ]V_XeY! `W!-,!

Re!]VRde!WZgV!eZ^Vd!Zed!dV_d`c!UZR^VeVc*!

!

<!eV^aVcRefcV!dV_d`c!3(!3$!Zd!Z_dVceVU!Z_e`!eYV!ac`UfTe!

daRTV! e`! R! dfWWZTZV_e! UVXcVV! hYV_!RUUZeZ`_R]! Z^^VcdZ`_!

Z_! eYV! ac`UfTe! g`]f^V! _`! ]`_XVc! TRfdVd! R_j! TYR_XV! Z_!-1!

eYV!eV^aVcRefcV!UZda]RjVU*!D_!R]]!TRdVd!hYVcV!Z^^VcdZ`_!

Vcc`cd! RcV! dfdaVTeVU(! `_V! dY`f]U! TYR_XV! eYV! Z^^VcdZ`_!

UVaeY! Sj! `_V! `c! eh`! dV_d`c! UZR^VeVcd! R_U! `SdVcgV!

hYVeYVc!eYV!eV^aVcRefcV!UZda]RjVU!cV^RZ_d!T`_deR_e*!MYV!

cVbfZcVU! Z^^VcdZ`_! UVaeY! Z_TcVRdVd! Re! eV^aVcRefcVd!.,!

RS`gV! c``^! eV^aVcRefcV! fa! e`! R! ^RiZ^f^(! hYZTY! Zd!

cVRTYVU!Re!Raac`iZ^ReV]j!0,,o>*!

!

=RdVU! `_! eYV!eV^aVcRefcV! ^VRdfcV^V_e(! eYV!T`_ec`]! f_Ze!

^`_Ze`cd! hZeY!Re! ]VRde! `_V!eV^aVcRefcV! dV_d`c! hYVeYVc(!.1!

R_U! Z_! eYV! TRdV! `W! R! a]fcR]Zej! `W! dV_d`cd(! hYVcV! eYV!

cVRTeZ`_! YRd! SVV_! ZX_ZeVU*! MYV! T`_ec`]! f_Ze! TR_! R]d`!

^`_Ze`c! R_U! RU[fde! eYV! cVTZcTf]ReZ`_! cReV! `W! eYV!

UZ]feZ`_! WRTe`c! j*! D_! eYZd! TRdV(! UVeVc^Z_ReZ`_! `W! eYV!

UZ]feZ`_! WRTe`c! j! TR_! eR\V! a]RTV! SRdVU! `_! W]`h!/,!

^VRdfcV^V_e! `c! eYV! TYRcRTeVcZdeZTd! `W! eYV! af^a(! YVcV!

eYV! cVTZcTf]ReZ`_! af^a*! G`cV`gVc(! eYV! T`_ec`]! f_Ze! TR_!

R]d`! V*X*! ^`_Ze`c! eYV! eV^aVcRefcV)T`_ec`]! UVgZTV(! R_U!

Z_! eYV! TRdV! `W! R! ^R]Wf_TeZ`_(! eYV! T`_ec`]! f_Ze! TR_!

T`_ec`]! eYV! VUfTe! dfaa]j! `c! dYfe! Ze! `WW! T`^a]VeV]j*!/1!

>`_ec`]! `W! eYV! VUfTe! dfaa]j! dY`f]U! acVWVcRS]j! SV!

TRccZVU! `fe! Sj! T`_ec`]]Z_X! R! acVWVcRS]j! ac`gZUVU! WVVU!

af^a(! hYZTY! WVVUd! eYV! VUfTed! Z_e`! eYV! cVRTe`c*! MYV!
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!

T`_ec`]! f_Ze! T`^a]VeV]j! Rddf^Vd! eYV! eRd\! `W! dRWV]j!

T`_ec`]]Z_X! eYV! cVRTeZ`_*! DW! _VTVddRcj(! eYV! T`_ec`]!

f_Ze! TR_! ac`TVdd! RUUZeZ`_R]! UReR! Wc`^! <MK! `c! HDK!

Z_WcRcVU! dV_d`cd(! hYZTY! Z_! R_! V^S`UZ^V_e! RcV! RccR_XVU!

Z_!`c!`_!eYV!cVRTe`c*!1!

!

MYV! W]`h! Zd! acVWVcRS]j! cVTZcTf]ReVU! e`! cVRTe`c! Z_]Ve!

J-*!C`hVgVc(!Ze!TR_!R]d`!SV!cVTZcTf]ReVU!e`!R!acVTVUZ_X!

cVRTe`c! dVTeZ`_(! aRceZTf]Rc]j! Z_! TRdVd! hYVcV! eYV!

cVTZcTf]ReZ`_!`fe]Ve!Zd!RccR_XVU!_`e!Z_!eYV!WZcde(!Sfe!-,!

Z_! R! dfSdVbfV_e! cVRTe`c! dVTeZ`_*! D_! eYZd! TRdV(! eYV!

cVTZcTf]ReZ`_!Z_]Ve!Zd!eYVcVW`cV!_`e!eYV!cVRTe`c!Z_]Ve(!

Sfe! R! dVaRcReV! Z_]Ve*! <! a]fcR]Zej! `W! dfTTVddZgV!

cVTZcTf]ReZ`_! `fe]Ved! R_U+`c! cVTZcTf]ReZ`_! Z_]Ved! TR_!

R]d`!SV!ac`gZUVU!Z_!eYV!UZcVTeZ`_!`W!W]`h*!-1!

!

AZX*! /! dY`hd! R! dVT`_U! V^S`UZ^V_e! `W! eYV! cVRTe`c!

RTT`cUZ_X! e`! eYV! Z_gV_eZ`_*! CVcV(! R! ac`eVTeZgV! efSV! 2!

hZeY! Re! ]VRde! `_V! dVT`_U! eV^aVcRefcV! dV_d`c! 3$! cf_d!

fadecVR^!e`!eYV!cVTZcTf]ReZ`_!`fe]Ve!J.*!MYV!ac`eVTeZgV!.,!

efSV! 2! YRd! R_! `feVc! UZR^VeVc! ?! eYRe! Zd! ^R_j! eZ^Vd!

d^R]]Vc! eYR_! eYV! Z__Vc! UZR^VeVc! `W! eYV! T`ccVda`_UZ_X!

cVRTe`c! dVTeZ`_*! <! a]fcR]Zej! `W! dVT`_U! eV^aVcRefcV!

dV_d`cd!3$! RcV! acVWVcRS]j! RccR_XVU!dfTTVddZgV]j! Z_! eYV!

UZcVTeZ`_!`W!W]`h*!MYVdV!dVT`_U!eV^aVcRefcV!dV_d`cd!TR_!.1!

SV! RccR_XVU! e`XVeYVc! Z_! R! ac`eVTeZgV! efSV! 2! `c! Z_! R!

a]fcR]Zej! `W! dfTTVddZgV! ac`eVTeZgV! efSVd*! D_! eYZd!

ViR^a]V(!eYV!dVT`_U!eV^aVcRefcV!dV_d`cd!RcV!RccR_XVU!Z_!

R!eYZcU!R_U!R!W`fceY!cVRTe`c!dVTeZ`_*!C`hVgVc(!eYVj!TR_!

R]d`! SV! RccR_XVU! Z_! `eYVc! dVTeZ`_d(! V*X*! aRceZTf]Rc]j!/,!

acVWVcRS]j!Z_!eYV!WZcde!dVTeZ`_*!

!

MYVdV! dVT`_U! eV^aVcRefcV! dV_d`cd! 3$! RcV! R]d`! fdVU! e`!

^`_Ze`c! eYV! eV^aVcRefcV! M! Z_! eYV! cVdaVTeZgV! cVRTe`c!

dVTeZ`_d*! DW! R! acVUVeVc^Z_VU! ^RiZ^f^! eV^aVcRefcV(! dfTY!/1!

Rd! eYV! RS`gV)^V_eZ`_VU! 1,o!>(! Zd! ViTVVUVU(! R!

T`ccVda`_UZ_X! dZX_R]! Zd! dV_e! e`! eYV! T`_ec`]! f_Ze(! R_U!

eYV! cVTZcTf]ReZ`_! cReV! `W! eYV! UZ]feZ`_! WRTe`c! j! Zd!
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!

T`ccVda`_UZ_X]j! Z_TcVRdVU*! AVVUZ_X! `W! eYV! VUfTed! TR_!

R]d`! SV! Z_eVccfaeVU! ZW! _VTVddRcj*! DW! eYV! eV^aVcRefcV!

Uc`ad! SV]`h! R! ^Z_Z^f^! ]VgV]! ^VRdfcVU! Sj! Re! ]VRde! `_V!

WZcde!R_U+`c!Re!]VRde!`_V!dVT`_U!eV^aVcRefcV!dV_d`c!3(!

3$(! eYV! UZ]feZ`_! WRTe`c! j! TR_! R]d`! SV! cVUfTVU! Sj! eYV!1!

T`_ec`]!f_Ze*!MYV!eV^aVcRefcV!dV_d`cd!dY`f]U!acVWVcRS]j!

SV! RccR_XVU! d`! eYRe! eYV! ]`TReZ`_! Re! hYZTY! ZX_ZeZ`_! `W!

eYV! cVRTeZ`_! eR\Vd! a]RTV! TR_! SV! ZUV_eZWZVU! R_U!

^`_Ze`cVU*!

!-,!

LV_d`cd! `W! R! \_`h_! ejaV! TR_! SV! fdVU! Rd! eYV! WZcde! R_U!

dVT`_U! eV^aVcRefcV! dV_d`cd! 3(! 3$*! AZX*! 0! dY`hd! eh`!

a`ddZS]V! V^S`UZ^V_ed! `W! eV^aVcRefcV!dV_d`cd!3(! 3$! eYRe!

T`f]U! SV! fdVU! Z_! eYV! eh`! Z]]fdecReZgV! V^S`UZ^V_ed!

UVdTcZSVU!RS`gV!RTT`cUZ_X!e`!AZXd!-!R_U!/*!-1!

!

AZX*! 0! dY`hd! R! dV_d`c! 3(! 3$! T`_WZXfcVU! RiZR]]j! R_U! R!

dV_d`c! 3(! 3$! T`_WZXfcVU! cRUZR]]j*! D_! eYV! RiZR]]j!

T`_WZXfcVU! dV_d`c! 3(! 3$(! eYV! Z^^VcdZ`_! UVaeY! TR_! SV!

RU[fdeVU! e`! R! dfWWZTZV_e! UVXcVV*! D_! eYV! fdV! `W! deReZT!.,!

^ZiVcd! `c! ^ZiVc)YVRe! ViTYR_XVcd! Rd! cVRTe`c! dVTeZ`_d(!

W`c! ViR^a]V(! eYV! ^ZiZ_X! V]V^V_e! TR_! SV! acVTZdV]j!

UcZ]]VU! `fe! Z_! `cUVc! e`! R]]`h! dfWWZTZV_e! Z^^VcdZ`_! Z_!

eYV! cVRTe`c! dVTeZ`_*! CVcV(! eYV! ac`eVTeZgV! efSV! 2! TR_!

YRgV! R! a]fcR]Zej! `W! eV^aVcRefcV! dV_d`cd*! @iR^a]Vd!.1!

Z_T]fUV! T]RddZTR]! JM-,,! dV_d`cd(! eYVc^`V]V^V_ed(! `c!

WZScV)`aeZT! dV_d`cd*! MYV! dV_d`c! 3(! 3$! hZeY! eYV!

ac`eVTeZgV! efSV! 2! TR_! SV! Z^^VcdVU! WfceYVc! Z_e`! eYV!

cVRTe`c! dVTeZ`_*! DW! eYV! dV_d`c! 3(! 3$! Zd! T`_WZXfcVU!

cRUZR]]j(! eYV! cVbfZcVU! Z^^VcdZ`_! UVaeY! ^Rj! _`e! SV!/,!

dfWWZTZV_e(! aRceZTf]Rc]j! Z_! eYV! TRdV! `W! d^R]]! cVRTe`c!

dVTeZ`_d*! D_! eYZd! TRdV(! eYV! dV_d`c! 3(! 3$! ^fde! SV!

ac`gZUVU! hZeY! RUUZeZ`_R]! Z_df]ReZ`_! 4! Z_! `cUVc! e`!

V_dfcV! dfWWZTZV_e! ^VRdfcV^V_e! `W! eYV! ac`UfTe*! A`c!

ViR^a]V(! JMA@(! JJ(! J@M(! JIG(! `W! J@@E! a]RdeZTd! ^Rj! SV!/1!

fdVU! Rd! Z_df]ReZ`_*! D_df]ReZ`_! 4! TR_! SV! Z^a]V^V_eVU!

fdZ_X!R_j!UVdZcVU!Z_df]Re`c*!

! !
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!

FDLM!IA!K@A@K@H>@!LQG=IFL!

!

-! AZcde!cVRTe`c!dVTeZ`_!

.! LVT`_U!cVRTe`c!dVTeZ`_!

/! MYZcU!cVRTe`c!dVTeZ`_!1!

0! A`fceY!cVRTe`c!dVTeZ`_!

1! <UUZeZgV!dfaa]j!

2! Jc`eVTeZgV!efSV!

3! AZcde!eV^aVcRefcV!dV_d`c!!

3$! LVT`_U!eV^aVcRefcV!dV_d`c!-,!

4! D_df]ReZ`_!

! !

J-! KVRTe`c!Z_]Ve!

J.! KVTZcTf]ReZ`_!`fe]Ve!

J/! KVRTe`c!`fe]Ve!-1!

<! GZiVc!Tc`dd!dVTeZ`_!

?! LV_d`c!UZR^VeVc!

k! GRZ_!W]`h!UZcVTeZ`_!

j! ?Z]feZ`_!WRTe`c!

M! F`TR]!cVRTeZ`_!eV^aVcRefcV!.,!

!
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CLAIMS 

 

1. Device for carrying out a chemical reaction by a 

continuous method, wherein said device has a reactor 

with at least two reactor sections which define a 

direction of flow, and wherein the reactor has a length 

and wherein the reactor has plug flow properties along 

the direction of flow over the whole length of the 

reactor, characterized in that a recirculation line is 

provided in order to withdraw a partial flow from the 

reactor at a first point and return it to the reactor 

at a second point located before the first point in the 

direction of flow, and wherein at least one means is 

provided that prevents a temperature increase in the 

reactor over a predetermined temperature range, wherein 

a plurality of temperature sensors are provided that 

are arranged successively in the direction of flow. 

 

2. Device according to claim 1, wherein the at least 

one means prevents a temperature change in the reactor 

of more than 50 K.  

3. Device according to any one of Claims 1 or 2, 

wherein at least part of the plurality of temperature 

sensors are arranged together in a protective tube. 

 

4. Device according to any one of Claims 1 or 3, 

wherein an evaluation unit is provided in order to 

determine a local position along the direction of flow 

at which a reaction has been ignited inside the reactor 

based on signals from the plurality of temperature 

sensors. 

 

5. Device according to any one of Claims 1 through 4, 

wherein a control unit is provided that controls a 

recirculation rate of the recirculation line according 

to the value measured by the temperature sensor. 
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6. Device according to Claim 5, wherein the 

recirculation line is connected to the reactor via a 

controllable pump. 

 

7. Device according to any one of Claims 1 through 6, 

wherein at least one reactor section is a mixer-heat 

exchanger. 

 

8. Device according to any one of Claims 1 through 7, 

wherein the first point is located at a first or second 

reactor section and wherein the recirculation line 

leads back from said first point in the direction of 

the flow. 

 

9. Device according to any one of claims 1 to 8, 

wherein the reactor has a reactor inlet and a reactor 

outlet. 

 

10. Device according to claim 9, wherein the 

recirculation line leads back to the reactor inlet of 

the reactor of the device. 

 

11. Device according to any one of Claims 8 or 9, 

wherein the recirculation line leads away at a point of 

the reactor at which the reaction fluid has a turnover 

of at least 30%, preferably at least 60%, and even more 

preferably at least 80%, and wherein the reactor has a 

volume such that reaction fluid at the outlet of the 

reactor of the device has a turnover of greater than 

80%, preferably greater than 95%, and even more 

preferably greater than 99%. 

 

12. Device according to any one of Claims 8 through 

11, further comprising the reactor inlet of the reactor 

of the device and the reactor outlet of the reactor of 

the device, wherein the reactor inlet, the reactor 

outlet, and the recirculation line have a Bodenstein 

number of greater than 20 per metre. 
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13. Device according to any one of Claims 1 through 

12, wherein the recirculation line has plug flow 

properties. 

 

14. Reactor of a device according to any one of Claims 

1 through 13, wherein the reactor has at least two 

reactor sections and is provided with a recirculation 

line for recirculation of a partial flow. 

 

15. Reactor according to Claim 14, wherein the at 

least two reactor sections define a direction of flow 

and the reactor has plug flow properties along the 

direction of flow, and wherein the recirculation line 

is configured for withdrawing a partial flow from the 

reactor at a first point and returning it to the 

reactor at a second point located before the first 

point in the direction of flow. 

 

16. Reactor according to any one of Claims 14 or 15, 

wherein said reactor has at least one temperature 

sensor for measurement of a temperature and/or a 

temperature change in the reactor. 

 

17. Control unit of a device according to any one of 

Claims 1 through 13, wherein said control unit controls 

a recirculation rate in a recirculation line according 

to a signal, preferably of a measured temperature 

sensor value, of at least one temperature sensor. 

 

18. Method for carrying out a chemical reaction in a 

continuous process, in a device according to any one of 

Claims 1 through 13 and/or a reactor according to any 

one of Claims 14 or 16, wherein a material flow in a 

reactor in a plug flow is continuously fed in a 

direction of flow, wherein a part of the material flow 

is at least temporarily withdrawn from the reactor at a 

distance from a reactor outlet of the reactor and 

returned in a flow direction before the reactor, and 

wherein a recirculation rate is selected that prevents 
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a temperature increase in the reactor above a 

predetermined temperature change, preferably of 

approximately 50 K. 

 

19. Method according to Claim 18 for carrying out 

hydrosilylation, esterification, nitration, 

diazotization, neutralization, rearrangement, 

alkylation, halogenation, hydration, oxidation, or 

polymerization, particularly radical, ionic, anionic, 

or living polymerization, polyaddition, or 

polycondensation. 

 

20. Use of a device according to any one of Claims 1 

through 13 and/or a reactor according to any one of 

Claims 14 through 16 for carrying out a chemical 

reaction, particularly hydrosilylation, esterification, 

nitration, diazotization, neutralization, 

rearrangement, alkylation, halogenation, hydration, 

oxidation, or polymerization, particularly radical, 

ionic, anionic, or living polymerization, polyaddition, 

or polycondensation. 


