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0RWV�&OpV��0pWKDQLVDWLRQ��&RGLJHVWLRQ��
3XOSHV�3RPPH�GH�&DMRX��%RXVH�GH�9DFKH��

.H\ZRUGV��0HWKDQL]DWLRQ��&RGLJHVWLRQ��
&DVKHZ�$SSOH�3XOSV��&RZ�GXQJ��

�

� 5(�6�8�0�(�
/D�GLJHVWLRQ�DQDpURELH�HVW�XQ�SURFHVVXV�QDWXUHO�ELRORJLTXH�GH�GpJUDGDWLRQ�GH�OD�
PDWLqUH�RUJDQLTXH�HQ�DEVHQFH�G¶R[\JqQH��SRXU�OD�SURGXFWLRQ�GX�ELRJD]��/¶pWXGH�
UpDOLVpH�SRUWH� VXU� OD�YDORULVDWLRQ�GHV�GpFKHWV�RUJDQLTXHV�GDQV� OD� UpJLRQ�GH� OD�
&DVDPDQFH��(OOH�FRQVLVWH�j�pYDOXHU�OD�SURGXFWLRQ�GH�ELRJD]�SDU�OHV�SXOSHV�GH�OD�
SRPPH�GH�FDMRX��33&���FRPSDUpH�j�FHOOH�GH�OD�SURGXFWLRQ�SDU�OD�ERXVH�GH�YDFKH�
�%9�� HW� FHOOH� GH� OD� FRGLJHVWLRQ� GH� FHV� GHX[� VXEVWUDWV�� � 7URLV� GLVSRVLWLIV�
H[SpULPHQWDX[� RQW� pWp� FRQoXV� G¶XQH� SDUW�� SRXU� OD� GpWHUPLQDWLRQ� GH� OD�
FRPSRVLWLRQ�GX�ELRJD]�HW�G¶DXWUH�SDUW��QHXI�GLVSRVLWLIV�H[SpULPHQWDX[�EDVpV�VXU�
OD� PpWKRGH� GX� GpSODFHPHQW� GX� OLTXLGH� RQW� pWp� PLV� HQ� °XYUH� SRXU� OD�
GpWHUPLQDWLRQ�GX�YROXPH�GH�ELRJD]��/HV�HVVDLV�RQW�pWp� WULSOHW�HW� OHV� UpVXOWDWV�
EDVpV�VXU�OD�PR\HQQH�GHV�PHVXUHV�HIIHFWXpHV��/HV�H[SpULHQFHV�RQW�GXUp����MRXUV�
GDQV�XQ�EDLQ�PDULH�j�����&���
/HV� UpVXOWDWV� PRQWUHQW� XQ� YROXPH� FXPXOp� GH� �� ���� PO� GH� ELRJD]� DYHF� XQ�
SRXUFHQWDJH� HQ� PpWKDQH� GH� ������ �� SRXU� OHV� �33&���� OD� �%9�� SUpVHQWH� XQ�
YROXPH�FXPXOp�GH�ELRJD]�GH�������PO��FRPSRVp�GH���������GH�PpWKDQH�HW�HQILQ�
OD�FRGLJHVWLRQ�GHV�VXEVWUDWV�PpODQJpV�������GH�SXOSHV�GH�OD�SRPPH�GH�FDMRX�HW�
����GH�ERXVH�GH�YDFKH���GRQQH�XQH�SURGXFWLRQ�GH�������PO�HQ�YROXPH�FXPXOp�
FRQWHQDQW� XQ� SRXUFHQWDJH� HQ� PpWKDQH� GH� ������ ��� &HV� UpVXOWDWV� PRQWUHQW�
O¶LPSRUWDQFH� GH� OD� FRGLJHVWLRQ� VXU� O¶DPpOLRUDWLRQ� GHV� UHQGHPHQWV� GH�
SURGXFWLRQV�GHV�VXEVWUDWV�ORUV�GH�OD�GLJHVWLRQ�DQDpURELH��

,��,1752'8&7,21��
/D�GLJHVWLRQ�DQDpURELH�HVW�XQH�WHFKQRORJLH�TXL�D�H[LVWp�
GHSXLV� SOXV� G
XQ� VLqFOH�� XWLOLVp� SRXU� OH� WUDLWHPHQW� GHV�
HDX[� XVpHV� GHV� XVLQHV�� OD� VWDELOLVDWLRQ� GHV� ERXHV�
RUJDQLTXHV�HQ�H[FqV�SRXU�OD�SURGXFWLRQ�GH�ELRJD]��&HWWH�
WHFKQRORJLH� HVW� XWLOLVpH� DXVVL� SRXU� OH� WUDLWHPHQW� GHV�
PDWLqUHV� RUJDQLTXHV� VROLGHV� �SDU� H[�� OHV� GpFKHWV�
RUJDQLTXHV� HW� OHV� FXOWXUHV� pQHUJpWLTXHV�� �$ZH� HW� al���
�������(VSRVLWR�HW�al����������'H�QRV�MRXUV��GH�QRPEUHX[�
SUREOqPHV�HQYLURQQHPHQWDX[�� WHOV�TXH� OD�GpWpULRUDWLRQ�
GH� OD� TXDOLWp� GH� O
HDX�� OHV� SUREOqPHV� G
RGHXUV� HW�
G
HXWURSKLVDWLRQ�VH�SURGXLVHQW�HQ�UDLVRQ�GH� O
XWLOLVDWLRQ�
LUUDWLRQQHOOH�GHV�GpFKHWV��1DVLU�HW�al����������,O�V¶DYqUH�
GRQF� QpFHVVDLUH� G¶XWLOLVHU� FRQYHQDEOHPHQW� OHV� GpFKHWV�
DJULFROHV��FH�TXL�SHXW�UpGXLUH�OD�SROOXWLRQ�HW�DWWpQXHU�OD�
SpQXULH�PRQGLDOH�GHV�UHVVRXUFHV��1LQJ�HW�al����������/HV�
SROOXWLRQV�HQYLURQQHPHQWDOHV�HW�O
LQVpFXULWp�pQHUJpWLTXH�
IRQW� SDUWLH� GHV� SOXV� JUDQGV� GpILV� DX[TXHOV� OHV� rWUHV�
KXPDLQV�VRQW�FRQIURQWpV�DX���H�VLqFOH��5DM�HW�al����������
/
DWWpQXDWLRQ�� GHV� pPLVVLRQV� GH� &2�� DVVRFLp� DX�
UpFKDXIIHPHQW� FOLPDWLTXH�� H[LJH� O
H[SORUDWLRQ� GHV�
pQHUJLHV�DOWHUQDWLYHV�DILQ�GH�UpGXLUH�OD�GpSHQGDQFH�DX[�
FRPEXVWLEOHV� IRVVLOHV�� (Q� HIIHW� OD� SURGXFWLRQ� G¶XQH�

pQHUJLH� UHQRXYHODEOH� UHQWDEOH� FRQWULEXHUDLW� j�
O¶DPpOLRUDWLRQ�GHV�QLYHDX[�GH�YLH�GHV�SD\V�HQ�YRLH�GH�
GpYHORSSHPHQW� �*DUQLHU�� ����� �� :X� HW� al��� ������� ¬�
O
KHXUH�DFWXHOOH��OHV�UHVVRXUFHV�HQ�FRPEXVWLEOHV�IRVVLOHV�
QH�VRQW�SDV�FRQVLGpUpHV�FRPPH�GXUDEOHV�HQ�UDLVRQ�GH�OD�
GpWpULRUDWLRQ�GH�O
HQYLURQQHPHQW�HW�GH�OD�FRQVRPPDWLRQ�
PDVVLYH�G
pQHUJLH��&KDQGUD�HW�al����������(QYLURQ������
GH�OD�FRQVRPPDWLRQ�G
pQHUJLH�SURYLHQW�GHV�FRPEXVWLEOHV�
IRVVLOHV��&KHQJ�HW�al����������SDU�H[HPSOH�OD�FRPEXVWLRQ�
GH�FRPEXVWLEOHV�IRVVLOHV�SRXU�SURGXLUH�GH� O
pQHUJLH�HVW�
pWURLWHPHQW�OLpH�j�O
pPLVVLRQ�GH�JD]�j�HIIHW�GH�VHUUH�GDQV�
O
DWPRVSKqUH�� &HUWDLQHV� UHFKHUFKHV� RQW� UpYpOp� TXH�
O
DWPRVSKqUH� WHUUHVWUH� UHoRLW� SOXV� GH� ��� PLOOLRQV� GH�
WRQQHV�GH�GLR[\GH�GH�FDUERQH��&2���SDU�DQ��&KHQJ�HW�
al����������7RXW�FHFL�SRXYDQW�DXJPHQWHU�OD�FRQFHQWUDWLRQ�
GH� FH�JD]�GDQV� O
DWPRVSKqUH� FH�TXL� SHXW� DXJPHQWHU� OD�
WHQGDQFH�GX�UpFKDXIIHPHQW�FOLPDWLTXH��:LONLH���������,O�
HVW� UpYpOp� TXH� O
LPSDFW� FRPSDUDWLI� GX� &+�� VXU� OH�
FKDQJHPHQW�FOLPDWLTXH�HVW�SOXV�GH����IRLV�VXSpULHXUH�j�
FHOXL�GX�&2��VXU�XQH�SpULRGH�GH�FHQW�DQV��6WRFNHU�HW�al���
�������,O�HVW�PRQWUp�TXH�OH�PpWKDQH�SHXW�SLpJHU�SOXV�GH�
UD\RQQHPHQW�TXH�OH�&2���6RORPRQ���������6FRWW�HW�al���
������
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3RXU� UpSRQGUH� DX[� EHVRLQV� HQ� pQHUJLH� DILQ� GH� UpGXLUH�
VHQVLEOHPHQW� OD� SROOXWLRQ� ORFDOH� HW� O¶HIIHW� GH� VHUUH�� HW�
SUpVHUYHU� O¶HQYLURQQHPHQW�� OD� SURVSHFWLRQ� HW� OH�
GpYHORSSHPHQW� GH� QRXYHOOHV� VRXUFHV� G¶pQHUJLH� RQW� pWp�
HQWUHSULV�QRWDPPHQW�O¶pQHUJLH�LVVXH�GH�OD�ELRPDVVH��,QqV��
�������/D�GLJHVWLRQ�DQDpURELH�HVW�XQ�SURFHVVXV�QDWXUHO�TXL�
FRQYHUWLW� OD� ELRPDVVH� HQ� pQHUJLH� HW� OHV� UpVLGXV� GH� FHWWH�
WUDQVIRUPDWLRQ�FRQVWLWXHQW�XQ�HQJUDLV�RUJDQLTXH��%XUNH��
������� /H� ELRJD]� SURGXLW� SDU� OD� GLJHVWLRQ� DQDpURELH� VH�
FRPSRVH� JpQpUDOHPHQW� GH� PpWKDQH� ���� j� ��� ���� GH�
GLR[\GH�GH�FDUERQH�����j��������GH�VXOIXUH�G
K\GURJqQH�
HW� G
ROLJR�pOpPHQWV�� 3HQGDQW� OH� SURFHVVXV� GH� GLJHVWLRQ�
DQDpURELH��OHV�PLFUR�RUJDQLVPHV�FRQYHUWLVVHQW�OD�PDWLqUH�
RUJDQLTXH� FRPSOH[H� HQ� FRPSRVDQWV� FKLPLTXHV� SOXV�
VLPSOHV�� (QYLURQ� ��� �� GHV� FRPSRVpV� RUJDQLTXHV�
ELRGpJUDGDEOHV� SHXYHQW� rWUH� FRQYHUWLV� HQ� ELRJD]� SDU� OH�
ELDLV�GX�SURFHVVXV�GH�GLJHVWLRQ�DQDpURELH��&KDQGUD�HW�al���
������� /D� FRGLJHVWLRQ� DQDpURELH� HVW� OD� GLJHVWLRQ�
DQDpURELH�G
DX�PRLQV�XQ�PpODQJH�GH�GHX[�VXEVWUDWV�D\DQW�
GHV�FDUDFWpULVWLTXHV�FRPSOpPHQWDLUHV��DILQ�G¶DPpOLRUHU�OD�
SURGXFWLRQ�GH�ELRJD]��0DWD�$OYDUH]�HW�al����������'DQV�
XQ� SURFHVVXV� GH� FRGLJHVWLRQ�� OHV� GpFKHWV� ULFKHV� HQ�
SURWpLQHV�SHXYHQW�IRXUQLU�OD�FDSDFLWp�WDPSRQ�HW�XQH�ODUJH�
JDPPH� GH� QXWULPHQWV�� WDQGLV� TXH� OHV� GpFKHWV� j� KDXWH�
WHQHXU�HQ�FDUERQH�SHXYHQW�pTXLOLEUHU�OH�UDSSRUW�&�1�SRXU�
WRXV�OHV�VXEVWUDWV�FDUDFWpULVpV�SDU�XQ�IDLEOH�UDSSRUW�&�1��
GLPLQXDQW�OH�ULVTXH�G¶LQKLELWLRQ�G
DPPRQLDF��+DVKLPRWR��
������ +LOOV� HW� al��� ������� 3DU� FRQVpTXHQW�� OH� SULQFLSDO�
SUREOqPH� GX� SURFHVVXV� GH� FRGLJHVWLRQ� UpVLGH� VXU�
O¶pTXLOLEUDJH�GX�UDSSRUW�&�1��PDLV�OD�ERQQH�FRPELQDLVRQ�
GH� SOXVLHXUV� DXWUHV� SDUDPqWUHV� GDQV� OH� PpODQJH� GH� FR�
VXEVWUDW�� WHOV� TXH� OHV� PDFURV� HW� PLFURQXWULPHQWV�� OH�
S+�DOFDOLQLWp�� OHV� LQKLELWHXUV�FRPSRVpV� WR[LTXHV�� OHV�
PDWLqUHV�RUJDQLTXHV�ELRGpJUDGDEOHV�HW�OHV�PDWLqUHV�VqFKHV�
VRQW�pJDOHPHQW�SHUWLQHQWV��0DWD�$OYDUH]�HW�al����������/H�
IXPLHU� FR�GLJpUp� DYHF� G
DXWUHV� VXEVWUDWV�� \� FRPSULV� OHV�
FXOWXUHV�pQHUJpWLTXHV�� OHV�GpFKHWV� IRUHVWLHUV�� OHV�GpFKHWV�
ERWDQLTXHV� RX� DJULFROHV�� OHV� GpFKHWV� DOLPHQWDLUHV� HW� OHV�
GpFKHWV� LQGXVWULHOV�� SHXW� DPpOLRUHU� FRQVLGpUDEOHPHQW� OD�
SURGXFWLRQ�GH�ELRJD]��&UROOD�HW al����������3DU�DLOOHXUV��OH�
6pQpJDO�HVW�OH���HPH�H[SRUWDWHXU�PRQGLDO�GH�QRL[�GH�FDMRX�
DYHF�XQH�SURGXFWLRQ�GH�SOXV�GH��������WRQQHV�SDU�DQ�VHORQ�
O¶pWXGH� GX� 3$'(&� �3URJUDPPH� G¶DSSXL� SRXU� OH�
GpYHORSSHPHQW� GH� OD� &DVDPDQFH�� HQ� ������ 4XDWUH�
UpJLRQV� SULQFLSDOHPHQW� V¶\� LQYHVWLVVHQW��� .ROGD��
=LJXLQFKRU��6pGKLRX�HW�)DWLFN��$ORUV�TXH�GDQV�OD�UpJLRQ�
QDWXUHOOH�GH�OD�&DVDPDQFH��.ROGD��=LJXLQFKRU��6pGKLRX���
FKDTXH�DQQpH�DSUqV�OD�FDPSDJQH�GHV�QRL[�GH�FDMRX��SOXV�
��������WRQQHV�GH�SRPPHV�GH�FDMRX�SUHVVpHV�RX�QRQ�VRQW�
UHMHWpHV�VDQV�DXFXQH�YDORULVDWLRQ��VH�GpJUDGDQW�DLQVL�GDQV�
OD� QDWXUH�� /H� EXW� GH� FHWWH� pWXGH� HVW� G
pWXGLHU� HW� GH�
FRPSDUHU� OH� SRWHQWLHO� GH� SURGXFWLRQ� GH� ELRJD]� GH�GHX[�
VXEVWUDWV�TXL�VRQW�OHV�SXOSHV�GH�OD�SRPPH�GH�FDMRX�HW�OD�
ERXVH� GH� YDFKH��� HQVXLWH� OHV� FRPSDUHU� DYHF� OHXU�
FRGLJHVWLRQ� HQ� UpJLPH� PpVRSKLOH�� /D� PpWKRGRORJLH�
DGRSWpH� UpVLGH� VXU� O¶pYDOXDWLRQ� GH� OHXUV� FLQpWLTXHV� GH�
SURGXFWLRQV� HW� OHXUV� FRPSRVLWLRQV� HQ� ELRJD]� WRXW� HQ�
FRQWU{ODQW�O¶pYROXWLRQ�GX�S+��

�

�

,,��0$7(5,(/�(7�0(7+2'(6���
����3UpSDUDWLRQ�GX�VXEVWUDW��
'DQV� FHWWH� pWXGH�� QRXV� DYRQV� XWLOLVp� GHX[� VXEVWUDWV�� OD�
ERXVH�GH�YDFKH�FROOHFWpH�DX�QLYHDX�GX�OLHX�GH�VWDEXODWLRQ�
GHV�YDFKHV��GDQV�OD�UpJLRQ�GH�=LJXLQFKRU�HW�OHV�SXOSHV�GH�
OD� SRPPH� GH� FDMRX� SURYHQDQW� G¶XQH� XQLWp� GH�
WUDQVIRUPDWLRQ� GHV� SRPPHV� HQ� MXV� GH� IUXLW� ORFDOLVpH� j�
SUR[LPLWp� GH� O¶XQLYHUVLWp� $VVDQH� 6HFN� GH� =LJXLQFKRU�
�YRLU�3KRWR������

�
Photo.1��Lieux de collecte des substrats�

/D�SRPPH�GH�FDMRX��GH�FDUDFWpULVWLTXH�WUqV�DFLGH�DYHF�XQ�
S+�FRPSULV�HQWUH�����j����WUqV�ILEUHX[��DSUqV�FROOHFWH��D�pWp�
SUpWUDLWpH� SRXU� UpGXLUH� OHV� HIIHWV� GH� FHV� GHX[�
FDUDFWpULVWLTXHV�TXL�VRQW�GHV� IDFWHXUV� LQKLELWHXUV� ORUV�GH�
OHXU� GLJHVWLRQ� DQDpURELH�� 3RXU� FH� IDLUH�� HOOHV� RQW� pWp�
FRPSRVWpHV�j�OD�WHPSpUDWXUH�DPELDQWH��VDQV�UHWRXUQHPHQW�
QL�DpUDWLRQ�DILQ�GH�SURYRTXHU�XQH�GHVWUXFWLRQ�GHV� ILEUHV�
SDU�OHXU�WHPSpUDWXUH�LQWHUQH�HW�FHOD�VXU�XQH�GXUpH�DOODQW�
G¶XQH� j� GHX[� VHPDLQHV�� $SUqV� FHWWH� pWDSH�� QRXV� DYRQV�
FRQVWDWp� TXH� OH� S+� GHV� SRPPHV� V¶HVW� DXWRUpJXOp�
MXVTX¶DX[�DOHQWRXUV�GH�OD�QHXWUDOLWp��FH�TXL�HVW�LPSRUWDQW�
SRXU�XQ�VXEVWUDW�GHYDQW�rWUH�PpWKDQLVp��FDU�OD�SOXSDUW�GHV�
PpWKDQRJqQHV� RQW� XQ� S+� RSWLPDO� FRPSULV� HQWUH� �� HW� ��
WDQGLV� TXH� OHV� EDFWpULHV� IRUPDQW� O
DFLGH� RQW� VRXYHQW� XQ�
RSWLPXP�LQIpULHXU��$QJHOLGDNL�HW�al����������6L�OH�S+�GHV�
GpFKHWV�j�WHVWHU�HVW�HQ�GHKRUV�GH�OD�SODJH�RSWLPDOH��HW�V¶LO�
Q¶\�D�SDV�VXIILVDPPHQW�GH�FDSDFLWp�GH�PpPRLUH�WDPSRQ��
OH�SURFHVVXV�DQDpURELH�SHXW�rWUH�LQKLEp��$QJHOLGDNL�HW�al���
������� /D� VHFRQGH� pWDSH� GH� SUpWUDLWHPHQW� FRQVLVWH� j�
EUR\HU�OHV�SXOSHV�GH�OD�SRPPH��/H�EUR\DJH�GHV�SXOSHV�D�
pWp� HIIHFWXp� j� O¶DLGH� G¶XQ� EUR\HXU� PDQXHO�� j� XQH� WDLOOH�
PR\HQQH�GH�SDUWLFXOH� LQIpULHXUH�j���PP��/HV�GLIIpUHQWV�
VXEVWUDWV�RQW�pWp�pFKDQWLOORQQpV�FRPPH�VXLW����

o� ������GH�OD�ERXVH�GH�YDFKH��������%9����
o� ������SXOSHV�GH�OD�SRPPH�GH�FDMRX��������33&����
o� �����ERXVH�GH�YDFKH�HW������SXOSH�GH�OD�SRPPH�GH�

FDMRX������%9�������33&���

�
Photo.2��Les substrats utilisés 
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����3URFpGXUH�H[SpULPHQWDOH����

/HV� VXEVWUDWV� DLQVL� REWHQXV� HW� O
LQRFXOXP�RQW� pWp� SODFpV�
GDQV� GHV� ERXWHLOOHV� GH� FDSDFLWp� GH� ���� /� SRXU� OD�
GpWHUPLQDWLRQ� GH� OD� FLQpWLTXH� GH� SURGXFWLRQ� GHV�
PpODQJHV��'HV�UpDFWHXUV�GH���/�RQW�VHUYL�j�O¶DQDO\VH�GH�OD�
FRPSRVLWLRQ� GX� ELRJD]� SURGXLW� GDQV� GHV� FRQGLWLRQV�
PpVRSKLOHV� ��� �&� �0DQ\L�ORK� HW� al��� ������� VXLYDQW� XQ�
UDSSRUW�VXEVWUDW�LQRFXOXP�GH������/¶LQRFXOXP�PpVRSKLOH�
XWLOLVp�GDQV�FHWWH�pWXGH�HVW�SUpOHYp�GDQV�QRWUH�UpDFWHXU�GH�
���P�� DOLPHQWp�SDU� OD� ERXVH� GH�YDFKH� HW� LQVWDOOp� VXU� OD�
SODWHIRUPH� ELRpQHUJLH� GH� O¶XQLYHUVLWp� $VVDQH� 6HFN� GH�
=LJXLQFKRU�� /HV� PpODQJHV� RQW� pWpV� SUpSDUpV� GH� IDoRQ�
KRPRJqQH��$X�FRXUV�GH�OD�SURGXFWLRQ�GX�ELRPpWKDQH��LO�
Q
\� D� HX� DXFXQ� DMRXW� G¶pOpPHQWV� QXWULWLIV�� \� FRPSULV�
G¶HQ]\PHV�HW�GH�SURGXLWV�FKLPLTXHV���FHFL�DILQ�G
pYDOXHU�
OD�TXDQWLWp�HW�OD�TXDOLWp�GX�ELRJD]�SURGXLW�SDU�OHV�VXEVWUDWV�
DLQVL�XWLOLVpV��3RXU�FH�IDLUH��OD�PpWKRGH�GH�GpSODFHPHQW�GX�
OLTXLGH� ILJXUH��� HW� FHOOH� GX� VWRFN� GX� ELRJD]� SURGXLW�
ILJXUH���RQW�pWp�PLV�j�FRQWULEXWLRQ��'HV�WULSOLFDWDV�RQW�pWp�
UpDOLVpHV�SRXU�FKDTXH�HVVDL��OHV�YDOHXUV�REWHQXHV�VRQW�OD�
PR\HQQH� GHV� WULSOHWV� VXU� FKDTXH� GLJHVWHXU� HW� RQW� pWp�
H[SULPpHV�FRPPH�pWDQW� OH�YROXPH��HQ�P/��GH�PpWKDQH�
SURGXLW� SDU� J� GH� PDWLqUH� RUJDQLTXH� �02�� DMRXWp�
�P/&+��J�02����

�
Fig�1��Méthode de déplacement du liquide�

����5pDFWHXU���
����7X\DX�GH�WUDQVSRUW�GX�ELRJD]���
����%RXWHLOOH�UHPSOLH�G¶HDX���
����7X\DX�GH�WUDQVSRUW�GH�O¶HDX�VRUWDQW�GH�OD�ERXWHLOOH���
����%RXWHLOOH�JUDGXpH�SRXU�OD�PHVXUH�GH�O¶HDX�FROOHFWpH��

�
Fig.2��Dispositif expérimental de production du biogaz�

����%DLQ�PDULH�j�����&���
����5pDFWHXU�GH���/���
����%XVH�GH�SUpOqYHPHQW���
����7X\DX�G¶DFKHPLQHPHQW�GX�ELRJD]�YHUV� OD�FKDPEUH�j�
DLU���
����&KDPEUH�j�DLU�SRXU�OD�FROOHFWH�GX�JD]�SURGXLW��
�
�
�

����0pWKRGHV�DQDO\WLTXHV�

/¶H[SpULPHQWDWLRQ�YLVDQW�OD�GpWHUPLQDWLRQ�GH�OD�TXDQWLWp�
GH�ELRJD]�V¶DUUrWH�ORUVTXH�OD�SURGXFWLRQ�GH�ELRJD]�GpFURLW�
GH�PDQLqUH�VLJQLILFDWLYH�HW�FH�j�WUDYHUV�O¶REVHUYDWLRQ�GX�
GpJRQIOHPHQW�GH�OD�FKDPEUH�j�DLU��

3RXU� OD� GpWHUPLQDWLRQ�GX�SRXUFHQWDJH� HQ�PDWLqUH� VqFKH�
��06��HW�GH�OD�WHQHXU�HQ�KXPLGLWp���+����OHV�VXEVWUDWV��
RQW�pWp�VpFKpV�GDQV�XQH�pWXYH�YHQWLOp�j������&�SHQGDQW����
KHXUHV��&KHQJ�HW�al���������3DUN�HW�al., ��������

3RXU� OD� PHVXUH� GH� OD� WHQHXU� GH� OD� PDWLqUH� RUJDQLTXH�
��02��HW�GX�SRXUFHQWDJH�HQ�PDWLqUH�PLQpUDOH���00����
OHV� pFKDQWLOORQV� GHV� GLIIpUHQWV� VXEVWUDWV� RQW� pWp� VpFKpV��
SXLV�EUR\pV�HW�HQILQ�FDOFLQpV�j������&�SHQGDQW���KHXUHV�
GDQV�XQ�IRXU�j�PRXIOH��1LNLHPD�HW�al����������3DUN�HW�al���
��������

/H�SRXUFHQWDJH�HQ�FDUERQH�WRWDOH���&��HVW�GpWHUPLQp�SDU�
OD�PpWKRGH�HPSLULTXH��$ILODO�HW�al���������HQ�XWLOLVDQW�OD�
IRUPXOH�GH�O¶pTXDWLRQ������

�Ψܱܶܥ ൌ �Ψெை
ଵǡ଻ଶସ

�� � � ������
/H�GRVDJH�GH�O¶D]RWH�D�pWp�IDLW�SDU�OD�PpWKRGH�GH�.MHGDKO�
RSpUpH� VXLWH� j� XQH� PLQpUDOLVDWLRQ� j� O¶DFLGH� VXOIXULTXH�
FRQFHQWUp� HW� HQ� SUpVHQFH� G¶XQ� FDWDO\VHXU� GH�
PLQpUDOLVDWLRQ� �.�62�� HW�&X62����� OHV� FRPSRVpV� D]RWpV�
VRQW� PLQpUDOLVpV� HQ� VXOIDWH� G¶DPPRQLXP�� /¶DPPRQLDF�
GpSODFp� SDU� OD� VRXGH� HVW� HQWUDvQp� SDU� OD� YDSHXU� GH� OD�
VROXWLRQ�HW�SLpJp�GDQV�XQH�VROXWLRQ�G¶DFLGH�ERULTXH�SRXU�
HQVXLWH�rWUH�GRVp�SDU�XQH�VROXWLRQ�G¶DFLGH�FKORUK\GULTXH�
�'DQVRQ� HW� al��� ������ 1LNLHPD� HW� al��� ������� &HWWH�
PpWKRGH� GRQQH� OH� SRXUFHQWDJH� HQ� D]RWH� ��1�� GH�
O¶pFKDQWLOORQ�SDU�FDOFXO�j�SDUWLU�GH�O¶pTXDWLRQ������

Ψܰ ൌ ௏ൈ்ൈெಿ
௠ൈଵ଴଴଴

ൈ ͳͲͲ�� � ����
�

9� 9���YROXPH�G¶+&O�
9� 7���WLWUDJH�GH�OD�VROXWLRQ�+&O�
9� 01��PDVVH�PRODLUH�GH�O¶D]RWH�
9� P �PDVVH�GH�O¶pFKDQWLOORQ�

/D� FRPSRVLWLRQ� GX� ELRJD]� SURGXLW� VHUD� DXVVL� pYDOXpH�
JUkFH�j�XQ�DQDO\VHXU�GH�ELRJD]��PRGqOH�2SWPD��%LRJDV��

,,,��5(68/7$76�(7�',6&866,216�

�����&DUDFWpULVDWLRQ�SK\VLFR�FKLPLTXH�GHV�VXEVWUDWV�

/D�SUpVHQWH�pWXGH�YLVH�j�FRPSDUHU�OD�SURGXFWLRQ�GX�ELRJD]�
GH�QRV�WURLV�pFKDQWLOORQV��������SXOSH�GH�OD�SRPPH�GH�
FDMRX�� ���� �� ERXVH� GH� YDFKH� HW� OHXU� FRGLJHVWLRQ�
FRQVWLWXpH�GH������GH�SXOSH�GH�OD�SRPPH�GH�FDMRX�HW����
��GH� OD� ERXVH� GH� YDFKH��� /H� SURFHVVXV� GH� OD� GLJHVWLRQ�
DQDpURELH�D�pWp�H[pFXWp�j�O
pWDW�UpJXOLHU�R��OD�WHPSpUDWXUH�
GX�SURFHVVXV�V¶HIIHFWXH�HQ�PLOLHX�PpVRSKLOLTXH��IL[p�j����
�&�SDU�XQ�EDLQ�PDULH���0DQ\L�ORK�HW�al���������6FXOO\�HW�
al.,� ������� /HV� FDUDFWpULVWLTXHV� SK\VLFR�FKLPLTXHV� GHV�
VXEVWUDWV�FKDUJpV�VRQW�PHQWLRQQpHV�GDQV�OH�tableau 1�FL�
GHVVRXV���
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Tableau 1. Caractérisation physico-chimique des échantillons  
3DUDPqWUHV� 6XEVWUDWV�

3RPPH�GH�
FDMRX�

%RXVH�GH�
YDFKH�

���%RXVH�
���3RPPH�

��06� ������� Ϯϭ͕ϵϴϵ� ϭϳ͕ϵϱϴ�
��+� ������� ϳϴ͕Ϭϭϭ� ϴϮ͕ϬϰϮ�
��02� ������� ϴϬ͕ϰϭϮ� ϴϴ͕ϵϰϵ�
��00� ������ ϮϬ͕ϱϴϴ� ϭϭ͕Ϭϱϭ�
��&� ������� ϰϲ͕Ϯϭϰ� ϱϭ͕ϱϵϰ�
��1� ������ ϭ͕ϱϬϬ� ϭ͕ϴϳϱ�
&�1� ������� ϯϬ͕ϴϬϵ� Ϯϳ͕ϱϭϳ�

/HV�VXEVWUDWV�DQDO\VpV�SUpVHQWHQW�GHV�WHQHXUV�HQ�PDWLqUHV�
VqFKHV� ��� 06�� HW� HQ� PDWLqUH� RUJDQLTXH� ��� 02��
YDULDEOHV��/HV�FDUDFWpULVWLTXHV�GHV�pFKDQWLOORQV�DQDO\VpV��
PRQWUHQW�XQH�DERQGDQFH�GH�OD�PDWLqUH�RUJDQLTXH�GDQV�OHV�
pFKDQWLOORQV�HW�FHWWH�GHUQLqUH�HVW�FRQVLGpUpH�FRPPH�pWDQW�
OD�SDUWLH�GX�VXEVWUDW�TXL�HVW�VXVFHSWLEOH�GH�VH�WUDQVIRUPHU�
HQ�ELRJD]��\�FRPSULV�OH�PpWKDQH��&KHQJ�HW�al����������(Q�
RXWUH�� OH� UHQGHPHQW� YROXPpWULTXH� GH�PpWKDQH� SHXW� rWUH�
FRQVLGpUDEOHPHQW� DPpOLRUp� SDU� XQH� WHQHXU� pOHYpH� HQ�
PDWLqUH� RUJDQLTXH� GHV� VXEVWUDWV� FKDUJpV� �$VDP� HW� al���
������� /H� SRXUFHQWDJH� GH� OD� WHQHXU� HQ� FDUERQH� GH� OD�
SRPPH�HVW�DVVH]�pOHYp��FH�TXL�LQGLTXH�TXH�OH�VXEVWUDW�HVW�
IDYRUDEOH�j�OD�FRGLJHVWLRQ�DYHF�OD�ERXVH�GH�YDFKH�TXL�D�
XQH�WHQHXU�HQ�FDUERQH�SOXV�IDLEOH�TXH�FHOOH�GH�OD�SRPPH��
/H� UDSSRUW� FDUERQH�D]RWH� GH� OD� ERXVH� GH� YDFKH� HVW� GH�
�������� &HSHQGDQW�� FH� UDSSRUW� &�1� Q
HVW� WRXMRXUV� SDV�
DSSURSULp�SRXU�DXJPHQWHU�OD�SURGXFWLRQ�GH�PpWKDQH�SDU�
GLJHVWLRQ� DQDpURELH� FDU� OH� UDSSRUW� &�1� RSWLPDO� SRXU� OD�
GLJHVWLRQ�DQDpURELH�HVW�GDQV�O¶LQWHUYDOOH����j�����=KDQJ�
HW� al��� ������� $LQVL�� SOXV� XQ� VXEVWUDW� V¶pORLJQH� GH� FHW�
LQWHUYDOOH�� SOXV� VD� SURGXFWLRQ� HQ�PpWKDQH� GLPLQXH�� 3DU�
FRQVpTXHQW��HQ�FR�GLJpUDQW�FH�VXEVWUDW�DYHF�OHV�SXOSHV�GH�
OD�SRPPH�TXL�RQW�XQ�UDSSRUW�&�1�pJDOH�j���������RQ�SHXW�
DPpOLRUHU� OHV� SHUIRUPDQFHV� GX� SURFHVVXV� GH� GLJHVWLRQ�
DQDpURELH� SHUPHWWDQW� GH� JpQpUHU� XQ� UHQGHPHQW� GH�
SURGXFWLRQ� GH� PpWKDQH� SOXV� pOHYp�� 3DU� DLOOHXUV�� OD�
FRGLJHVWLRQ� GHV� GHX[� VXEVWUDWV� GRQQH� XQ� UDSSRUW�
FDUERQH�D]RWH� GH� ������� TXL� VH� WURXYH� GDQV� OD� JDPPH�
GRQQpH�SDU�OD�OLWWpUDWXUH��3DU�FRQVpTXHQW��OH�PpODQJH�HQWUH�
�����ERXVH�GH�YDFKH�HW������GH�SXOSHV�GH�OD�SRPPH�SHXW�
IRXUQLU� GHV� QXWULPHQWV� DSSURSULpV� GDQV� OH� FDGUH� GH� OD�
FRGLJHVWLRQ�HQWUH�FHV�GHX[�VXEVWUDWV��

�����9DULDWLRQ�GX�S+�GXUDQW�OD�GLJHVWLRQ�DQDpURELH�GHV�
WURLV�pFKDQWLOORQV��

/H� S+� HVW� OH� SDUDPqWUH� IRQGDPHQWDO� GH� OD� GLJHVWLRQ�
DQDpURELH�� ,O� HVW� XQ� LQGLFDWHXU� WUqV� LQWpUHVVDQW� GDQV� OD�
VWDELOLVDWLRQ� HW� OH� ERQ� GpURXOHPHQW� GH� OD� GLJHVWLRQ�
DQDpURELH�� /HV� SURFpGpV� GH� GLJHVWLRQ� DQDpURELHV� VRQW�
IRUWHPHQW�LQIOXHQFpV�SDU�OH�S+��/D�GLJHVWLRQ�DQDpURELH�VH�
GpURXOH�GH�IDoRQ�RSWLPDOH�DX�YRLVLQDJH�GH�OD�QHXWUDOLWp��j�
S+�pJDOH�j���DYHF�XQH�YDOHXU�RSWLPDOH�VH�WURXYDQW�GDQV�
O¶LQWHUYDOOH�GH�S+�GH�����j������0ROHWWD�������������j�����
�2¶)ODKHUW\�HW�al�����������

(Q� RXWUH�� OD� UHSUpVHQWDWLRQ� GH� OD� YDULDWLRQ� GH� S+�
�ILJXULJ����� QRXV� SHUPHW�G¶REVHUYHU� OHV� WURLV� GLIIpUHQWHV�
pWDSHV�GH�OD�GLJHVWLRQ�DQDpURELH�TXH�VRQW��L��O¶K\GURO\VH�
HW� O¶DFLGRJHQpVH�� �LL�� O¶DFpWRJHQqVH� HW� �LLL�� OD�
PpWKDQRJHQpVH���
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Fig��3.�Variation du pH des trois échantillons�

/¶DOOXUH� JpQpUDOH� GHV� FRXUEHV� FRPPHQFH� SDU� XQH�
GLPLQXWLRQ�GHV�YDOHXUV�GX�S+�LQLWLDO�GHV�WURLV�pFKDQWLOORQV�
SDVVDQW�GH�����j�����GXUDQW�OHV�WURLV�SUHPLHUV�MRXUV��&HWWH�
GLPLQXWLRQ�GHV�YDOHXUV�GX�S+�HVW�GXH�j�OD�GpFRPSRVLWLRQ�
GHV�SRO\PqUHV�HQ�PRQRPqUHV�VXLYLH�SDU�OD�IHUPHQWDWLRQ�
GH� FHV� PRQRPqUHV� HQ� DFLGHV� DPLQpV��� OHV� VXFUHV� HW� OHV�
DFLGHV�JUDV�REWHQXV�GXUDQW�O¶K\GURO\VH�VRQW�WUDQVIRUPpV�
HQ� DFLGHV� JUDV� YRODWLOV� �$*9�� FRPPH� O¶DFpWDWH�� OH�
EXW\UDWH��OH�SURSLRQDWH�RX�OH�ODFWDWH��HQ�DFLGHV�RUJDQLTXHV�
DXWUHV� �ODFWDWH�� HW� DOFRROV� j� O¶DLGH� GH� PLFURRUJDQLVPHV�
DFLGRJqQHV��$PDQL�HW�al.,��������&HWWH�pWDSH�UHSUpVHQWH�OD�
SUHPLqUH�pWDSH�TXL�HVW�O¶pWDSH�G¶K\GURO\VH�HW�DFLGRJHQpVH��

/D�VHFRQGH�pWDSH�HVW�O¶pWDSH�DFpWRJHQqVH��HOOH�D�GpPDUUp�
GqV� OH� TXDWULqPH� MRXU� HW� HOOH� VH� PDWpULDOLVH� SDU� O¶DXWR�
DMXVWHPHQW�GX�S+�TXL�WHQG�YHUV�OD�QHXWUDOLWp��&HOD�HVW�G��
j�OD�IRUPDWLRQ�G¶DFpWDWH�GHSXLV�OHV�SURGXLWV�G¶K\GURO\VH�
HW� G¶DFLGRJHQpVH�� &HWWH� FRQYHUVLRQ� SHXW� V¶HIIHFWXHU�
VXLYDQW� GHX[� YRLHV� PpWDEROLTXHV� JUkFH� j� GHV� EDFWpULHV�
FRQVRPPDQW�VRLHQW�OHV�$*9�VRLHQW�OH�&2��HW�O¶K\GURJqQH�
�%DWVWRQH� HW�al��� �������/¶XQH� GHV� YRLHV� HVW� OD� VHFRQGH�
YRLH� PpWDEROLTXH� G¶DFpWRJHQqVH�� DSSHOpH�
KRPRDFpWRJqQHV�� O¶DXWUH� HVW� OD� PpWKDQRJHQqVH�
K\GURJpQRFODVWLTXH�� ,O� \� D� GRQF� XQH� DVVRFLDWLRQ�
REOLJDWRLUH� HQWUH� OHV� HVSqFHV� SURGXLVDQW� O¶K\GURJqQH� HW�
FHOOHV� TXL� OH� FRQVRPPHQW� �� F¶HVW� FH� TX¶RQ� DSSHOOH� XQH�
UHODWLRQ�V\QWURSKLTXH��'HOJHQHV�HW�al���������1LH�HW�al���
�������6FKLQN���������

/D�PpWKDQRJHQqVH�HVW�OD�GHUQLqUH�pWDSH�GX�SURFHVVXV�GH�
GLJHVWLRQ�DQDpURELH��HOOH�HVW�REVHUYpH�HQWUH� OH��pPH�HW� OH�
��pPH� MRXU��2Q� FRQVLGqUH� KDELWXHOOHPHQW� TXH� OD� JDPPH�
RSWLPDOH�GH�S+�SRXU�OD�GLJHVWLRQ�DQDpURELH�VH�VLWXH�HQWUH�
����HW������%UDXQ���������6WDGWPDQ�HW�al����������/RUV�GH�
FHWWH�pWDSH��O¶DFpWDWH��O¶+��HW�OH�&2��VRQW�WUDQVIRUPpV�HQ�
&+��HW�HQ�&2���&HWWH�UpDFWLRQ�HVW�UpDOLVpH�SDU�GHV�DUFKpHV�
GH�SOXVLHXUV�W\SHV���

9� /HV� DUFKpHV�PpWKDQRJqQHV� DFpWRFODVWHV�TXL� XWLOLVHQW�
O¶DFpWDWH� FRPPH� VXEVWUDW�� &HWWH� YRLH� PpWDEROLTXH�
SURGXLW������GX�&+��WRWDO�GDQV�OD�GLJHVWLRQ�DQDpURELH�
�3DYORVWDWKLV�� ������ HW� LPSOLTXH� GLIIpUHQWV�
PLFURRUJDQLVPHV� FRPPH� 0HWKDQRVDHWD� FRQFLOLL RX�
0HWKDQRVDUFLQD�DFHWLYRUDQV �$PDQL�HW�al����������

9� /HV� DUFKpHV� PpWKDQRJqQHV� K\GURJpQRWURSKHV� TXL�
SURGXLVHQW�GX�&+��j�SDUWLU�GX�&2��HW�GH� O¶+���&HWWH�
YRLH�FRUUHVSRQG�j������GH�OD�SURGXFWLRQ�GX�&+��WRWDO�
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GDQV�OD�GLJHVWLRQ�DQDpURELH�PrPH�VL�FHWWH�UpDFWLRQ�HVW�
SOXV�HIILFDFH�pQHUJLTXHPHQW��+DWWRUL�HW�al���������HW�
SHXW� rWUH� UpDOLVpH� SDU� 0HWKDQREDFWHULXP� EU\DQWLL��
0HWKDQREUHYLEDFWHU� DUERULSKLOXV �$PDQL� HW� al���
��������

/D�ILJXUH���QRXV�PRQWUH�O¶pYROXWLRQ�MRXUQDOLqUH�GHV�WURLV�
pFKDQWLOORQV�pWXGLpV�DX�FRXUV�GH�OD�GLJHVWLRQ�DQDpURELH���
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Fig. 4. Production journalière du biogaz des trois échantillons 

/D�FLQpWLTXH�GH�SURGXFWLRQ�MRXUQDOLqUH�GH�ELRJD]�GHV�WURLV�
pFKDQWLOORQV�D�GXUp����MRXUV�MXVTX
j�FH�TXH�OD�SURGXFWLRQ�
GH�ELRJD]�QH�VRLW�SOXV�REVHUYpH��3RXU�WRXV�OHV�pFKDQWLOORQV�
WHVWpV��OD�SURGXFWLRQ�GH�ELRJD]�D�GpPDUUp�LPPpGLDWHPHQW�
GqV�OH�SUHPLHU�MRXU�HW� OHV�SLFV�GH�SURGXFWLRQ�MRXUQDOLqUH�
GH� ELRJD]� RQW� pWp� REVHUYpV� DSUqV� OH� SUHPLHU� MRXU� VXU�
O¶HQVHPEOH� GHV� pFKDQWLOORQV�� /H� WDX[� GH� SURGXFWLRQ� GH�
ELRJD]�OH�SOXV�pOHYp�D�pWp�REWHQX�DYHF�OD�FRGLJHVWLRQ�HQWUH�
�����GH�ERXVH�GH�YDFKH�HW�����GH�SXOSHV�GH�SRPPH�GH�
FDMRX��DYHF�XQ�WDX[�GH�SURGXFWLRQ�TXRWLGLHQ�PD[LPDO�GH�
ELRJD]�GH�����PO�J02�M��OH��pPH�MRXU��$SUqV�OH�FLQTXLqPH�
MRXU�� RQ� D� FRQVWDWp� XQH� FKXWH� VXU� O¶HQVHPEOH� GHV�
SURGXFWLRQV� GHV� pFKDQWLOORQV�� FRwQFLGDQW� j� OD� SKDVH�
G¶DFpWRJHQqVH� GRQW� OHV� YLWHVVHV� UpDFWLRQQHOOHV� VRQW�
JpQpUDOHPHQW� OHQWHV� HW� VRXPLVHV� j� GHV� SUREOqPHV�
G¶LQKLELWLRQ�OLpH�j�OD�SUpVHQFH�GH�O¶K\GURJqQH�TXL�PRGLILH�
O¶pTXLOLEUH� WKHUPRG\QDPLTXH� GHV� UpDFWLRQV�� &HSHQGDQW��
GqV�OH�QHXYLqPH�MRXU�RQ�D�FRQVWDWp�O¶HQWUpH�GDQV�OD�SKDVH�
GH�PpWKDQLVDWLRQ�TXL�FRQVWLWXH�O¶pWDSH�GH�UpGXFWLRQ�ILQDOH�
GX� SURFHVVXV� GH� PpWKDQLVDWLRQ�� (OOH� HVW� FRQVLGpUpH�
FRPPH�O¶pWDSH�OLPLWDQWH�GDQV�OH�SURFHVVXV�GH�GpJUDGDWLRQ�
GHV�FRPSRVpV�GLVVRXWV��.DVSDU�HW�al�����������GXUDQW�FHWWH�
SKDVH��RQ�D�FRQVWDWp�GH�QRXYHDX�O¶DSSDULWLRQ�GH�QRXYHDX[�
SLFV�GH�SURGXFWLRQ�VXU�O¶HQVHPEOH�GHV�pFKDQWLOORQV�HW� OH�
WDX[�GH�SURGXFWLRQ�GH�ELRJD]� OH� SOXV� pOHYp� HVW� WRXMRXUV�
REWHQX�SDU�OD�FRGLJHVWLRQ������GH�ERXVH�GH�YDFKH�DYHF�
���� GH� SXOSH� GH� SRPPH� GH� FDMRX�� FRQGXLVDQW� j� XQH�
SURGXFWLRQ� MRXUQDOLqUH� PD[LPDOH� GH� ���� PO�J02�M� GH�
ELRJD]��&¶HVW�DSUqV�OH�YLQJWLqPH�MRXU��R��RQ�FRQVWDWH�XQH�
SURGXFWLRQ� DVVH]� FRQVWDQWH� TXL� YD� MXVTX¶j� OD� ILQ� GH�
O¶H[SpULPHQWDWLRQ��DX�TXDUDQWLqPH�MRXU���

/D�FLQpWLTXH�GH�SURGXFWLRQ�FXPXOpH�GHV�WURLV�pFKDQWLOORQV�
QRXV�SHUPHWWH�G¶REVHUYHU�OH�FODVVHPHQW�TXDQWLWDWLI�GH�OD�
SURGXFWLYLWp� �RX� SRWHQWLHO� GH� SURGXFWLRQ�� GHV� WURLV�
pFKDQWLOORQV�� /D� ILJXUH� �� FL�GHVVRXV� GRQQH� XQH�
UHSUpVHQWDWLRQ� GX� SRWHQWLHO� GH� SURGXFWLRQ� GH� ELRJD]� GH�
QRV�pFKDQWLOORQV������
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Fig. 5. Production cumulée du biogaz des trois échantillons 

$SUqV� ��� MRXUV� GH� GLJHVWLRQ� DQDpURELH�� OD� FLQpWLTXH� GH�
SURGXFWLRQ� GHV� WURLV� pFKDQWLOORQV� PRQWUH� TXH� OD�
FRGLJHVWLRQ�GH�O¶pFKDQWLOORQ�������ERXVH�GH�YDFKH�HW����
��GH�SXOSHV�GH�OD�SRPPH�GH�FDMRX��SURGXLW�OD�SOXV�JUDQGH�
TXDQWLWp�GH�ELRJD]�TXL�DWWHLQW�XQ�PD[LPXP�GH�������PO�
GH� ELRJD]�� YLHQW� HQ� GHX[LqPH� SRVLWLRQ� O¶pFKDQWLOORQ�
FRPSRVp�GH�������SXOSHV�GH�SRPPH�GH�FDMRX�DYHF�XQH�
SURGXFWLRQ�GH�������PO�GH�ELRJD]�HW�HQILQ�O¶pFKDQWLOORQ�j�
������ERXVH�GH�YDFKH�SURGXLVDQW� ������PO�GH�ELRJD]��
4XDQWLWDWLYHPHQW�� OD� SURGXFWLRQ� GH� O¶pFKDQWLOORQ� ������
ERXVH�GH�YDFKH�HW������SXOSHV�GH�OD�SRPPH�GH�FDMRX��HVW�
PHLOOHXUH�� 3DU� DLOOHXUV�� FRPSDUDWLYHPHQW� j� OD� FKDUJH�
RUJDQLTXH�LQWURGXLWH�GDQV�OHV�GLJHVWHXUV�TXL�HVW�GH�O¶RUGUH�
GH�����J02�/�� LO� IDXW�QRWHU�TXH� OHV�GLIIpUHQWV�YROXPHV�
SURGXLWV� GHPHXUHQW� LQWpUHVVDQWV�� /HV� SHUIRUPDQFHV� GHV�
GLJHVWHXUV� GpSHQGHQW� DYDQW� WRXW� GH� OD� FRPSRVLWLRQ� GX�
VXEVWUDW�XWLOLVp��/¶DQDO\VH�GH�OD�SURGXFWLYLWp�TXDOLWDWLYH�GX�
ELRJD]� FRPSUHQG� j� OD� IRLV� XQH� GpWHUPLQDWLRQ� GH� OD�
FRPSRVLWLRQ� GX� ELRJD]� SURGXLW� HW� GH� VRQ� SRXYRLU�
FDORULILTXH�� /H� WDEOHDX� � FL�GHVVRXV� QRXV� GRQQH� OD�
FRPSRVLWLRQ�GX�ELRJD]�HW�OHV�SRXYRLUV�FDORULILTXHV�GH�QRV�
WURLV�pFKDQWLOORQV��

Tableau 2. Composition du biogaz et pouvoirs calorifiques des 
échantillons testés 
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W�^�;ŬĐĂůͬEŵϯͿ� ϱ�ϱϯϮ� ϲ�ϱϲϴ� ϲ�ϯϮϵ�
�
/D� FRPSRVLWLRQ� GX� ELRJD]� SURGXLW� SDU� QRV� WURLV�
pFKDQWLOORQV� D� pWp� REWHQXH� j� O¶DLGH� G¶XQ� DQDO\VHXU� GH�
ELRJD]� �PRGqOH� 237,0$� %,2*$6���� &HW� DQDO\VHXU�
SHUPHW� XQH� GpWHUPLQDWLRQ� GH� OD� FRPSRVLWLRQ� GX� ELRJD]�
SURGXLW�HW�VRQ�SRXYRLU�FDORULILTXH�VXSpULHXU��3&6���
/D�TXDOLWp�GX�ELRJD]�SURGXLW�HVW�pYDOXpH�HVVHQWLHOOHPHQW�
SDU�OH�SRXUFHQWDJH�GH�PpWKDQH��&+���TX¶LO�FRQWLHQW��8Q�
ELRJD]� HVW� G¶DXWDQW� PHLOOHXU� TXH� VRQ� SRXUFHQWDJH� HQ�
PpWKDQH� HVW� pOHYp� �6DGDN� HW� al��� ������� '¶DSUqV� OHV�
UpVXOWDWV� GX� WDEOHDX� ��� GX� SRLQW� GH� YXH� TXDOLWDWLI�� OHV�
SXOSHV� GH� OD� SRPPH� GH� FDMRX� UHSUpVHQWHQW� OH� PHLOOHXU�
VXEVWUDW� DYHF� XQ� SRXUFHQWDJH� GH� PpWKDQH� GH� ���������
YLHQW� HQ� GHX[LqPH� SRVLWLRQ� OD� FRGLJHVWLRQ� GH� ����� GH�
ERXVH�GH�YDFKH�DYHF������GH�SXOSH�GH�SRPPH�GH�FDMRX�
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DYHF�XQ�SRXUFHQWDJH�HQ�PpWKDQH�GH���������HW�HQILQ�OD�
ERXVH�GH�YDFKH�DYHF�XQ�SRXUFHQWDJH�GH�PpWKDQH�GH�������
���/H�tableau 3�FL�GHVVRXV�QRXV�SHUPHW�GH�IDLUH�XQH�pWXGH�
FRPSDUDWLYH�JOREDOH�HQWUH�QRV�WURLV�pFKDQWLOORQV���

Tableau 3. Étude comparative des trois échantillons 
6XEVWUDWV� 3DUDPqWUHV�

&+������ &�1� 9ROXPH�GH�
ELRJD]��PO��

%RXVH�GH�
YDFKH� ������ ������� �����

����SXOSH�
����ERXVH� ������ ������� �����

3XOSH�GH�OD�
SRPPH�GH�
FDMRX�

������ ������� �����

/¶LQWpUrW� pQHUJpWLTXH� GX� ELRJD]� SURGXLW� j� SDUWLU� GHV�
UpVLGXV� GH� G¶RULJLQH� YpJpWDOH� HW� DQLPDOH� UpVLGH� GDQV� VD�
WHQHXU� SOXV� RX� PRLQV� LPSRUWDQWH� HQ� PpWKDQH� TXL� OXL�
FRQIqUH�XQ�SRXYRLU�pQHUJpWLTXH�FHUWDLQ��5DSSHORQV�TXH�OD�
SURSRUWLRQ�GH�PpWKDQH�GDQV�OH�ELRJD]�VH�VLWXH�HQWUH����HW�
����� �,JRQL�et al.,��������(Q� FRPSDUDQW� QRV�GLIIpUHQWV�
pFKDQWLOORQV��HQWUH�HX[��OHV�SXOSHV�GH�OD�SRPPH�GH�FDMRX�
UHSUpVHQWHQW� OH� PHLOOHXU� VXEVWUDW� GX� IDLW� GH� OHXU�
SRXUFHQWDJH� HQ� PpWKDQH� SOXV� pOHYp�� 3DU� DLOOHXUV�� OH�
SRWHQWLHO� PpWKDQRJqQHV� RX� OD� SURGXFWLRQ� FXPXOpH� GX�
ELRJD]�SURGXLW� ORUV�GH� OD�FRGLJHVWLRQ������GH�ERXVH�GH�
YDFKH�HW������GH�SXOSH�GH�SRPPH�GH�FDMRX�UHVWH�OH�SOXV�
pOHYp�TXH�FHOXL�REWHQX�DYHF�OHV�SXOSHV�SULVHV�VHXOHV��'HV�
REVHUYDWLRQV� VLPLODLUHV� RQW� pJDOHPHQW� pWp� VLJQDOpHV� SDU�
�+LOOV��������SRXU�OH�IXPLHU�GH�ERYLQV�ODLWLHUV��GpPRQWUDQW�
TXH�OD�SOXV�JUDQGH�SURGXFWLRQ�GH�PpWKDQH�D�pWp�UpDOLVpH�
ORUVTXH� OH� UDSSRUW� &�1� pWDLW� DMXVWp� j� ��� HQ� XWLOLVDQW� GX�
JOXFRVH� �+LOOV�� �������'DQV� FHWWH� pWXGH�� OH� UDSSRUW�&�1�
SURGXLVDQW� OH� PHLOOHXU� UHQGHPHQW� HQ� PpWKDQH� HVW� GH�
�������SURFKHV�GH�O¶RSWLPXP�TXL�HVW�����/¶RSWLPLVDWLRQ�
GX�UDSSRUW�&�1�GHV�VXEVWUDWV�SDU�FRGLJHVWLRQ�GH�GLIIpUHQWV�
GpFKHWV� D\DQW� GHV� YDOHXUV� GH�&�1� WUqV� GLIIpUHQWHV�� SHXW�
DPpOLRUHU�FRQVLGpUDEOHPHQW� O
HIILFDFLWp�GH� OD�SURGXFWLRQ�
GH�ELRJD]��%LHQ�TXH�GH�QRPEUHXVHV�pWXGHV�LQGLTXHQW�TXH�
OHV�UDSSRUWV�&�1�RSWLPDX[�j�OD�GLJHVWLRQ�DQDpURELH�VRQW�
GH����j�����0DUFKDLP�HW�al���������<HQ�HW�al����������'DQV�
QRWUH�FDV��OD�FRGLJHVWLRQ�GH������GH�ERXVH�GH�YDFKH�HW����
��GH�SXOSHV�GH�SRPPH�GH�FDMRX�D�DPpOLRUp�OH�UDSSRUW�&�1�
GH� OD� ERXVH� GH� YDFKH� TXL� pWDLW� GH� ������� j� ������� SDU�
DXJPHQWDWLRQ�GX�SRXUFHQWDJH�GH�SURGXFWLRQ�GH�PpWKDQH�
GH�OD�ERXVH�GH�YDFKH�TXL�SDVVH�GH�������j���������DYHF�
XQ� UHQGHPHQW� GH� SURGXFWLRQ� GH� ELRJD]� GHX[� IRLV� SOXV�
JUDQG� TXH� FHOOH� GH� OD� SURGXFWLRQ� GH� OD� ERXVH� GH� YDFKH�
SULVH�VHXOH����

,9��&21&/86,21�
&HWWH�pWXGH�D�GpPRQWUp�XQ�HIIHW�LQWHUDFWLI�HQWUH�OH�UDSSRUW�
&�1�� OD� SURGXFWLRQ� GH� ELRJD]� HW� VD� FRPSRVLWLRQ� VXU� OD�
SHUIRUPDQFH�GH�OD�FRGLJHVWLRQ�DQDpURELH�HQWUH�OHV�SXOSHV�
GH�OD�SRPPH�HW�OD�ERXVH�GH�YDFKH���

/HV�UpVXOWDWV�GH�O¶pWXGH�PRQWUHQW�TXH�OD�SRPPH�GH�FDMRX�
SUpVHQWH� XQ� UDSSRUW� GH�&�1� pJDOH� j� �������� FHOOH� GH� OD�
ERXVH�GH�YDFKH�YLHQW�DYHF�XQ�UDSSRUW�GH��������HW�HQILQ�
OD�FRGLJHVWLRQ�GH�����SXOSH�����ERXVH�DYHF�XQ�UDSSRUW�

GH���������1RV�UpVXOWDWV�VXJJqUHQW�TXH�OH�UDSSRUW�&�1�GX�
VXEVWUDW� FRPSULV�HQWUH����HW���� �SXOSH�GH� OD�SRPPH�GH�
FDMRX��SURGXLW�OH�PHLOOHXU�UHQGHPHQW�HQ�PpWKDQH��������
����&HSHQGDQW��OD�SURGXFWLRQ�FXPXOpH�GX�ELRJD]�OD�SOXV�
LPSRUWDQWH�HVW�REVHUYpH�j�XQ�UDWLR�&�1�VH�WURXYDQW�GDQV�
O¶LQWHUYDOOH����j����������SXOSH�GH�OD�SRPPH�HW������GH�
ERXVH��VRLW������P/�GH�ELRJD]��

(Q� VRPPHV�� QRXV� SRXYRQV� GLUH� TXH� OD� FRGLJHVWLRQ� GHV�
VXEVWUDWV� D� FRQVLGpUDEOHPHQW� DPpOLRUp� OD� SURGXFWLRQ�GX�
ELRJD]�HQ� DXJPHQWDQW� OD� FRPSRVLWLRQ� HQ�PpWKDQH�GH� OD�
ERXVH�GH�YDFKH�HW� OD�SURGXFWLRQ�FXPXOpH�HQ�ELRJD]�GHV�
SXOSHV�GH�OD�SRPPH�GH�FDMRX�����
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