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e� hÆQ� 0� býV2000t^ck� _ž[½e†NøvS_ŽN'k`!„v’c>e� hÆQ ÿ2004t^¾• 0R'ka!� hÆQ ÿ2010t^‰NÖS� NýVE–¥ch• � 0Ù• 7hÅ_6qù[f• (uÃq¹l„v¯sÝO'`ý€ÐcúQôfØš• ‰ B l� 0 Ï~}lf• >\� l’ceQ'Y� l„v+TÅ”®_’|ù[¯sƒX • � b%NÍ‘alÓg ÿ Töe’c>eúQ„v+TÅ”®_’| � O• O}lf• >\� l¬P� SÀQ� SBR%NÍ‘-NÒk ÿù[¨c• ^5u·U+ NCQ¬P� Sl• � ShV„v¯sÝO}lf•  • � bè]'Yœ–• x� 0àVdk ÿ÷púWÅ”—b� rBR(WŽ• ýV� 0 Rÿb'Y� 0åe,g� 0'k2mI{ÑS¾• ýV¶[ò]«ˆØmpl� 0� býV(W2000t^7� ghQb—ž[°s†N}l¹l„vàeÅ”� S ÿMMT1\/f(WÙ• ÍyÅ`µQ NÛ• eQ� ^:W„v� 0 1 MMT„v� t� S'`(• � 0—b� r:g� t� 0ÐcØš ›• ÷peý€Ï‘„v� • ¦^ ÿ• O@wkp„vñ‹ü[� gö^• •  ÿÐcØš† N Ã q ™ e„v—b� r'`� 0GirellidI{[3]¤‹:N ÿMnOÔkPbOb_� bôf¹[ � f 
ÿïSHQŽN÷púWÅ”ÑS� u\O(u ÿÖNìN¤‹:NMMT„v—b� r'`ý€ôf}Y� 0 MMTÐcØš ›• ÷p\� l’c� l§c6Rû|ß~� 0ÑS¨R:gI{„vq_ÍT ÿ1977t^Ž• ýVlQqQÕl‹_95-9 5 Ä ‰š[ ÿàeÅ”}l¹l-NMMT„v(uÏ‘P–š[:N0.28 g/L� ÿåN0•¡‹  ÿ ÿŽ• ýV¯sÝO@\(W1978t^Û• Nek• ybk• O(uMMT[7]� 01992t^¥c×SYNúWlQøSÐcúQ„v Y® ‹3u÷‹  ÿ1995t^7� gŽ• ýV¯sÝO@\ybÆQMMT(uŽN^—°eM‘¹e}l¹l� 01976t^ Rÿb'Y™„yr)R� \ŠbMMT\O:NàeÅ”}l¹l„v—b� rBR• O(u� ÿ1997t^MMT„v8• � f×S0RP–6R� 01998t^N*NìrËzÔYXT� O¤‹:N ÿMMTv^ N� Oq_ÍTOBDû|ß~å]\O ÿ_N N� Où[ºNSOeP·^ • � bqS³[ � 0ŽN/f Rÿb'Y?eœ^(W1998t^ÖSˆm†Nù[MMTÛ• ãSŒT� wE–8• � f„vP–6R� 01999t^?–9h÷^-IRAMàeÅ”}l¹l Ä ‰� ƒybÆQ• O(uMMT ÿ 
Tt^ÕlýV¯sƒXè• _NybÆQMMT(uŽNÅ”ÿfãN}l¹lŒTàeÅ”}l¹l� 02000t^³o'Y)RšN¯sÝO@\ŒTòƒ ‹_¾[¯sÝO@\� R+RybÆQ• O(u� 01997t^8� gMMTÛ• eQ� býV� ÿ1999t^6� gýV¶[¯sÝO@\ybÆQMMTP–Ï‘• O(u� 0 MMT(W� TýV„v”̂ (uBRÏ‘� R+R:N� ÿ Rÿb'YýV¶[}l¹l� hÆQ0•+TÏ‘d"18 mg/L� ÿÄOW• ¯eàeÅ”}l¹lýV¶[� hÆQ0•+TÏ‘d"18 mg/L� ÿñ‚ýVÅ”ÿfãN}l¹lBSI� hÆQ� ÿIƒHh ÿ0•+TÏ‘7^ÿ36 mg/L� 0 3 MMT„vÃqçp§Nir MMT(WÃq¹l'l� S„v� RËY6–µkw• ÐcØš ›• ÷pe)n¦^M–ó• 1300^ÿ1500 � !öe ÿ0•ˆ_ë_l• � S:NMn3O4ŒT0• „v÷x� Sir ÿvQ-N;N• ‰ : NŒN÷N0•  ÿ÷xx‘Ðv¦~53% ÿkxx‘Ðv¦~32% ÿ'l� S0• ¦~15%� 0Ter G LI{[8]¤‹:N ÿMMT„vÃqçp’c>eir/fNÍyôv„_ � R� ^� ƒôV(W0.1^ÿ0.4 µm„v®_ � \ —˜’| ÿ� NÅ”„v’c>eir'Y� \øve0Rzz� l-N 
ÿ8%• zeQ:g¹l-N ÿiR N„vX[(WŽNÑS¨R:g� 0¬P� ShVŒT’c� lû|ß~-N� 0 4 MMTù[}lf• >\� l„vq_ÍT 4.1 MMTù[>\� l’c>eàeq_ÍT� b gïy• gq_ÍT„v¥bS•  ê• MMTî•� NåNeg ÿ:N†Nô‹  gŽ• ýV¯sÝO@\ŒT� O� Y}lf• 6R • FU ÿ(WhQŽ• ¨c• ^• O(uMMT}l¹lûm RBR ÿYNúWlQøS„v� xvzºNXTZP†N'YÏ‘„vLˆf• ž[Œ š� 0 1978t^ ÿLenaneS• ï• Lˆf• Õ‹ Œ šhˆ� f[10] ÿûm R gÁ� � ÿMn ÿ� ÿ0.017 g/L„vMMT� N*g RMMT„v}lf• ’c>eirÅN gˆ_ � \ � b¡l g:S+R� ÿ(Wûm RÁ� � ÿMn ÿ� ÿ0.033 g/Löe ÿHC’c>eeu gžX R� 0• O(uMMT N� O� _w• ¬P� SBR5X^X ÿ N� Oq_ÍTkp±‚^X„vÿ[}T� 01978t^ ÿLenane[11]ù[MMT/f&T� _w• ’c>ev`� SÈSÛ• Lˆ†N 32Ä~f• � –Õ‹ Œ š� 0NÄ~ R gÁ� � ÿMn ÿ� ÿ0.033 g/L„vMMT ÿæSNÄ~¡l g RMMT ÿs^GWLˆvšÌ‘ z…
• Ç• 8000 km ÿÑS¨R:g’c>eŒT>\¡{’c>epenchˆ� f ÿ$NÄ~f• � –KNô•ÅN g{• ®_„vî]+R� 0� • (u}lf• lQøS„vFaixÑS°s}l¹l-Nûm RÁ� � ÿMn ÿ� ÿ0.033 g/L„vMMT ÿÑS¨R:g’c>eŒT>\¡{’c>eHC„vÏ‘¦~žX RN P ÿFOCOŒTNOx„v’c>e N×Sq_ÍT ÿ¬P� SBR„vl• � SHe‡s_N*g×Sq_ÍT[12]� 0OttoI{[13]� xvzÑS°s ÿûm R MMT� Tù[teSO� _ NCQ¬P� SÀQ� SBR¡l g� Sf[-NÒk°saŒ  ÿ(W¬P� SBR N_N¡l gÑS°sH2SO4„vb_� b� 0’c� l-NNOxSm¦^M–NO ÿ €HCSm¦^GSØš� 01979t^ ÿEdwards[14]ÑS°sMMTÃqçp� T� u� b„vMn3O4ïSåN¬P� SNOx„v� R ã ‰  ÿ Ù• 1\ƒ• } Y 0 W ã ‰ Ê‘†N R gMMT„vÃq™eNOX’c>eM–NO„vŸSàV� 0 1992t^ ÿYNúWlQøS„vHanlonI{[9]� xvz� cúQ ÿûm RÁ� � ÿMn ÿ� ÿ0.008 g/L„v MMTöe ÿCOŒT NOx’c>eÏQ� \ 
ÿ>\¡{HC’c>eÅN g� \Ï‘žX R� 0ù[°s(W� • 8^„v>\� lÀQ� S¬P� SBR¡l g N)Rq_ÍT� 0 1994t^YNúWlQøS„vRoosetalÛ• Lˆ†NNỹÕ‹ Œ š  ÿå‹Õ‹ Œ š‰mÊS0R100è• f•  ÿ/}ïyLˆf• Ì‘ z…• Ç• 600� Nkm� 0å‹Õ‹ Œ šÓ~œghˆ� f ÿMMT• OCO’c>e� \Ï‘ÏQ� \� ÿ5%^ÿ6% ÿ ÿ• ONOX’c>e gž[(• '`M–NO� ÿ20% ÿ ÿù[HC„v’c>eq_ÍT N� f>f ÿ• O+R„v gÒkir ÿ‚Y2u›‘� 0YN›‘� 0ï‚ „v’c>eÏQ� \� 0 Töeå‹Õ‹ Œ šÓ~œg_Nhˆ� f ÿMMT� f>fÐcØš† N¬P� Sl• bchV„v;m'`� 0ƒ[2–b k † N¬P� Sl• � ShV«ˆ+R„vÄ~� R‚Y÷x� 0 •I{„v-NÒk ÿŸSàV/f0• „vÃqçp§Nirù[÷x g� Sùˆ\O(u� 0 €� Nûm RMMTv^ Nq_ÍT¬P� SBR-N'l„v¨PX[ý€›R ÿÎN €_N Nq_ÍTOBDû|ß~„vck8^å]\O� 0Ž• ýV¯sƒXÝO¤b@\\OúQÓ~º‹ô‹� ÿ(W}l¹l-Nûm RMMT N� O� f>fžX RHC’c>e ÿ_N N� O 
• � b¬P� SBR1Y;m� 0 TöeŽ• ýV¯sƒXÝO¤b@\1\MMTù[eP·^„vqS³[ÐcúQ§cJT[15]� 0 1994t^ ÿ:N†N� xvzMMTù[}lf• §N� u„v>\� l’c>eir„vq_ÍT ÿLenane D LI{[16]Û• Lˆ† N 4 8 †• }lf• Ä~� b„vf• � –Õ‹ Œ š� 0Ó~œghˆ� f  ÿ Ã q ™ e-Nûm R8.25 mg/L„vMMTöe ÿ N� OÑS� u� bàe©RŽN’c>e§c6RSOû|„v_cOW� 0(W128.7 km/h N48†• }lf• åNÊSNSO� S¬P� SBRÕ‹ Œ š „v’c>e8TeQ‹S›Rpenc¡l gÑS°s¬P� SBR4xOW� b5X^X„vù• aŒ  ÿàVdk¤‹:N  ÿ Ã q ™ e-Nûm R� • Ï‘MMT• OCOŒTNOX’c>eÏQ� \ ÿ Töe• O NCQ¬P� Sl• � ShVù[NOXl• � S ‡ sžX R ÿù[HC� \Ï‘žX R ÿù[COàeq_ÍT� 0 YNúWlQøS Töe¤‹:N ÿMMT…• Ç• Nš[Sm¦^öe ÿù[ÑS¨R:g…Q’c� l–è• „vÿ[}TàQNNàeq_ÍT ÿ €� Nûm R+TP� 0As� 0Sb� 0Bi„v� S� Tir ÿïSÏQ� \MMT
(Wkp±‚^X5u• gŒT’c� l–è•  Nb_� b„v‰lÀm ÿÎN €ÏQ� \MMT„v� • b—He”̂ [17]� 0 4.2 MMTù[>\� l’c>e gƒ• 'Y� • b—q_ÍT„v¥bS•  Ñ‘^\—b� rBR(WÃqçpöe ÿÑ‘^\ÊSvQ'l� Sir� O‰lïy(WÃqçp¤[ � 0Û• � l–ŒTkp±‚^Xhˆb—� 0‰lïyir� O)• íwÛ• � l–ÿ[}T ÿ• Okp±‚^Xíwï•  ÿq_ÍTÑS¨R:gck8^å]\O� 0Ù• /fŽ• ýVýV� O³Qš[(W1978t^\Pbk• O(uMMT„vŸSàVKNN� 0 æS� Y ÿ0•BRÃqçp� u� bir� O(WÑS¨R:g…Q„göN‚Ykp±‚^Xhˆb—‰lïy ÿ§N� u„qkpagöN ÿü[ô• ’c>ežX R ÿÑS¨R:g'`ý€  NsO� 0• _à`I{[18]„vf• � –Lˆf• KmÕ‹Ó~œghˆ� f ÿMMT� • 8^� OÐcØš> \ � l-NHC„v’c>e ÿ göe� P_N� OÐcØšCO„v’c>e� 0NOX göe� P_N� O×S0Rq_ÍT ÿÐg›N’c>e_NïSý€žX R� 0(W1991t^1609 km„vLˆf• Õ‹ Œ š-N ÿ(u R gMMT„v}l¹l 
ÿvQÃp� 0COŒTNOX„v’c>eÏ‘� R+R:N0.35� 00.26ŒT0.22 g/km ÿ €  N RMMT„v� R+R:N0.14� 00.25ŒT0.22 g/km ÿàVdkó• � \ïSåNô‹(u0•BReg9eÛ• }l¹l„v›• ÷p 

eÏ‘:N� ÿ0.92±1.10 ÿg/km ÿàeMMTûm RBRÃq¹l„v}lf• ’c>e:N� ÿ0.46±0.55 ÿg/km� ÿù[ŽNNOX$N� €� R+R:N� ÿ0.12±0.09 ÿŒT� ÿ0.11±0.11 ÿg/km� 0Ù• Íy N T¡l g>fW„'`î]� _� 0 æS� Y2000t^4� glQ� ^„v 0� NLu}lf• Ãq¹l Ä ‰� ƒ  0_Nù[MMTù[>\� l„vq_ÍTÛ• Lˆ† N� Ny˜ô‹� f� 0¤‹:NMMT• OHC� 0CO’c>ežX R ÿ• O—˜’|alÓgir’c>ežX R ÿNOX_N×S0Rq_ÍT ÿvQÃqçp§Nir_N� Oq_ÍTOBDû|ß~ck8^å]\O� 0 5 Ó~ º‹  � ÿ1 ÿMMT\O:N÷púWÅ”„vÿfãNÁT ÿ/fNÍyÁT(• � O� _„v—b� rBR ÿ go‚}Y„vFU� NMRof ÿFOvQ¯sƒXËS}Y'`—Û• Nek� €ß[� 0 � ÿ2 ÿ(Wq_ÍTHC’c>e¹eb— ÿYNúWlQøS¤‹:NMMT N� O� _w• HC� f>fžX R� 0 � ÿ3 ÿ(Wq_ÍTNOxŒTCO’c>e¹eb— ÿYNúWlQøS¤‹:NMMT� O• OvQ’c>eÏQ� \ ÿ €¯sƒXÝO¤bÄ~Ç~� 0f
[/gJ\ÊS gsQ}lf• 6R • FU¤‹:N� O• ONOxŒTCO’c>ežX R ÿFO RMMTMR� TalÓgir’c>eàe>fW„'`î]� _� 0 � ÿ4 ÿÍSù[• O(uMMT„v;N• ‰ / f ¯ sƒXÝO¤bÄ~Ç~� 0f[/gLuÊS gsQ}lf• 6R • FU ÿ/e� c• O(uMMT„v;N• ‰/fYNúWlQøSÊSvQÖNÃq¹llQøS ÿ� SìbýV…Q„vÃq¹llQøS� 0 MMT(W� býV'YF–@\è• 0W:S„v• O(uò] g6 a ÿv^*g� _w•  gsQ¹eb—„v•bÉ‹� 0ýV…Q gsQMMTù[}lf• >\� l„vq_ÍT„vž[Œ špenc� 0� tº‹� R• gÔkƒ• � \� 0:N†N� • ”̂ ºNìNåeÊvØš¨m„v¯sÝO|TðX ÿ� • ek¨c• ^'kb!� 0'kc!� hÆQ„vž[½e ÿePhQ� býVøvsQ„v¯sÝOÕlÄ‰ò]/fS_¡RKN%`� 0:NdkÄ~Ç~¯sÝO¡{� tè• è•� 0}lf• 6R • FU� 0Ãq¹l›O”̂ FUI{øvsQ� T¹e ÿˆ”ù[� býV„vwQSOÅ`µQ ÿqQ Tßb¢ ‹ ž[Œ š¹eHhÛ• Lˆº‹Á‹ò]Ï~^—8^Å_• ‰� 0 ÂS� €‡e.s s^wm• [  ÿ4g‰sNS 
ÿ“• 0³‚  ÿI{.ù[MMT� Œ ŒT}l¹l”̂ (u'`ý€„v� xvz.� Så]Ñy€b ÿ2000 ÿ8(3)� ÿ38^ÿ41 1g‘N� —. � ƒúW0•ØšHe}l¹lûm RBR. ¾|Æ~ów¹l� Så]‡eXd ÿ1999 ÿ13(4)� ÿ72^ÿ74 Girelli A ÿOrlandi C. Antiknock Action and Working Mechanism of MMT in Fueis of Different Composition. Rrv Combust ÿ1962 ÿ16(9)� ÿ371^ÿ378 � RÊO¢~.}l¹l›• ÷pe°eÕlÄ‰„vž[½e� N¹lÁT„vsQû|.}lf• €b/g ÿ1999 ÿ2� ÿ1^ÿ5 Joseph Zayed ÿJanike Pitre ÿMichele Rivard. Evaluation of pollutant emissions related to the use of MMT in gasoline.Water ÿAIR ÿand Soil Pollution ÿ1999 ÿ109� ÿ137^ÿ145 #• ûN� • ‘• � ÿõ•  ̀  � ÿ6e0RîO9e?zåe� g� ÿ2004-03-31 ÿ ©HrCg@b g 0¯sƒXalÓg� N2–»l 0Bg×_>y � ,{N\O� €� ÿ¯Q8l� f ÿ7u ÿ1973t^úQ� u ÿ(Wû‹UxëX ÿ;N• ‰
� xvz¹e� T:N'Y� lalÓg§c6Rå] z� 0 * ýV¶[�  AS”N�  Í‘'YÑy€b� Ny˜� xvzþ‹ ˜ ˜� ÿNo.2002BA906A15 ÿ ¯sƒXalÓg� N2–»l Q• Ü~Hr ,{3� g 2004t^6� g �  PAGE � 5�  � $� *� ,� 8� :� H� P� ¼� À� Ä� `� Â� Ô� � � � � "� N� P� `� „� ”� –� ¢� ¤� Î� Ò� ä� æ� ü� þ� � � � �  � � � � � $� &� 6� z� |� Î� Ø� Þ� æ� ð� ø� � � � � 4� ôîãîÛîÛîÒîÊÀ¸À¸Òî¯§¯§¯§¯§¯§¯§œ§’¯§¯§¯§Œ „ Œ• Œ• Œ• Œ• Œ� CJ� KH� CJ� OJ� QJ� o(�  CJ� KHo(� � 5� • CJ� KHPJ� \� • � 5� • CJ� KHPJ� \� • o(� � 5� • CJ� KH\� • � 5� • CJ� KH\� • o(� � OJ� QJ� \� • o(� � OJ� QJ� \� • aJ� o(� � OJ� QJ� aJ� o(� � 5� • OJ� QJ� \� • o(� � H*� OJ� QJ� o(� � � j0J� OJ� QJ� U� �  OJ� QJ� o(� � 5� • CJ$OJ� QJ� \� • o(� 1� $� P� ¼� � � N� Þ� 4� �  ‚  
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