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Resumo:

A modelagem termodinâmica e computacional é uma ferramenta indispensável neste cenário, uma vez 
que, se bem conduzida, é capaz de prever em quais condições a deposição desses compostos irá ocorrer 
no interior do duto . Este trabalho objetiva a elaboração de um software para o problema de precipitação 
de ceras geradas pela transição de fase em misturas de óleos parafínicos. Neste momento da pesquisa 
será considerado o modelo de coeficiente de atividade de UNIFAC e o método numérico de Newton-
Raphson Multivariável. A fase sólida é caracterizada pelo modelo multisólido. A previsão de formação 
de fase sólida é inicialmente determinada por um teste de estabilidade termodinâmica. Posteriormente, o 
sistema de equações não lineares que caracteriza o equilíbrio termodinâmico e as equações de balanço 
material é resolvido numericamente. A validação dos resultados é realizada comparando com dados 
experimentais. No presente trabalho o software é utilizado para o cálculo de duas misturas, apresentando 
resultados comparados aos experimentais, já oferecendo graficamente o diagrama sólido-líquido.
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2�LQWHUHVVH�HP�VH�HVWXGDU�RV�PHFDQLVPRV�UHVSRQViYHLV�SHOR�HQWXSLPHQWR�GH�GXWRV�HP�
SURGXomR�� RX� VHMD�� D� GHSRVLomR� GH� KLGURFDUERQHWRV� p� XPD� GHPDQGD� SULQFLSDOPHQWH� GDV�
LQG~VWULDV� SURGXWRUDV� GH� GHULYDGRV� GH� SHWUyOHR�� DJUHJDQGR� IHUUDPHQWDV� FRPR� PRGHORV� GH�
SUHGLomR� H� VRIWZDUHV�SDUD� SUHYHU� HP�GHWHUPLQDGDV� FRQGLo}HV� H� SURSULHGDGHV� GR� yOHR� R� TXH�
SRGHUi�DFRQWHFHU�� H�GH� IRUPD�GLUHWD�GLPLQXLU�RV�FXVWRV�RSHUDFLRQDLV�GDV� IXWXUDV� LQVWDODo}HV��
(VWXGRV� VREUH� RV�PHFDQLVPRV� H�PRGHORV� GH� SUHGLomR� GH� GHSRVLomR� GH� SDUDILQD� SRGHP� VHU�
HQFRQWUDGRV�HP��/,5$�*$/($1$�HW�DO����������

$�PRGHODJHP�WHUPRGLQkPLFD�H�FRPSXWDFLRQDO�p�XPD�IHUUDPHQWD�LQGLVSHQViYHO�QHVWH�
FHQiULR��XPD�YH]�TXH��VH�EHP�FRQGX]LGD��p�FDSD]�GH�SUHYHU�HP�TXDLV�FRQGLo}HV�D�GHSRVLomR�
GHVVHV� FRPSRVWRV� LUi�RFRUUHU� QR� LQWHULRU�GR� GXWR� �DLQGD�TXH� VH�EDVHLH� FRPR� p� R� FDVR� GHVWD�
SHVTXLVD��HP�FRQGLo}HV�GH�HTXLOtEULR�WHUPRGLQkPLFR����*+$1$(,�HW�DO����������

(VWH�WUDEDOKR�REMHWLYD�D�HODERUDomR�GH�XP�VRIWZDUH�SDUD�R�SUREOHPD�GH�SUHFLSLWDomR�
GH�FHUDV�JHUDGDV�SHOD�WUDQVLomR�GH�IDVH�HP�PLVWXUDV�GH�yOHRV�SDUDItQLFRV���1HVWH�PRPHQWR�GD�
SHVTXLVD� VHUi� FRQVLGHUDGR� R� PRGHOR� GH� FRHILFLHQWH� GH� DWLYLGDGH� GH� 81,)$&� H� R� PpWRGR�
QXPpULFR� GH� 1HZWRQ�5DSKVRQ� 0XOWLYDULiYHO�� $� IDVH� VyOLGD� p� FDUDFWHUL]DGD� SHOR� PRGHOR�
PXOWLVyOLGR� �/,5$�*$/($1$� HW� DO��� ������� $� SUHYLVmR� GH� IRUPDomR� GH� IDVH� VyOLGD� p�
LQLFLDOPHQWH� GHWHUPLQDGD� SRU� XP� WHVWH� GH� HVWDELOLGDGH� WHUPRGLQkPLFD�� 3RVWHULRUPHQWH�� R�
VLVWHPD�GH�HTXDo}HV�QmR�OLQHDUHV�TXH�FDUDFWHUL]D�R�HTXLOtEULR�WHUPRGLQkPLFR�H�DV�HTXDo}HV�GH�
EDODQoR� PDWHULDO� p� UHVROYLGR� QXPHULFDPHQWH�� $� YDOLGDomR� GRV� UHVXOWDGRV� p� UHDOL]DGD�
FRPSDUDQGR�FRP�GDGRV�H[SHULPHQWDLV���
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$�PRGHODJHP�GR�SUREOHPD�GH�SUHFLSLWDomR�GH�KLGURFDUERQHWRV�p�GDGD�SHODV�HTXDo}HV�

GH� HTXLOtEULR� VyOLGR�OtTXLGR� H� SHODV� UHODo}HV� GH� EDODQoRV� PDWHULDLV� SDUD� FDGD� FRPSRQHQWH�
�HQWUH�DV�IDVHV�VyOLGD�H�OtTXLGD���2�PRGHOR�TXH�FDUDFWHUL]D�D�IDVH�VyOLGD�PXOWLVyOLGR�DGPLWH�TXH�
FDGD�IDVH�VyOLGD�VHMD�LPLVFtYHO��IRL�SURSRVWR�SRU�/LUD��*DOHDQD�HW�DO����������2�SULPHLUR�SDVVR�
SDUD� D� VROXomR� GR� SUREOHPD� p� D� DSOLFDomR� GH� XP� WHVWH� GH� HVWDELOLGDGH� WHUPRGLQkPLFD�� GH�
PDQHLUD� D� YHULILFDU�VH� TXDLV� FRPSRQHQWHV� GHYHP� DSDUHFHU� QD� IDVH� VyOLGD�� 2� WHVWH� GH�
HVWDELOLGDGH�SRGH� VHU� HQFRQWUDGR� HP� �/,5$�*$/($1$� HW� DO�� �� ����� H�*+$1$(,� HW� DO�� ��
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2�SUREOHPD�GR�HTXLOtEULR�GH�IDVHV�YLD�DERUGDJHP�PXOWLVyOLGR�SRGH�VHU�UHVROYLGR�YLD�
PRGHORV�GH�FRHILFLHQWH�GH�IXJDFLGDGH�SDUD�D�IDVH�OtTXLGD��RX�VHMD��
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FRPSRQHQWH�L�H[SUHVVD�SRU� LI ��R�VREUHVFULWR�V�GHQRWDQGR�D�IDVH�VyOLGD���

2�SUREOHPD�WDPEpP�SRGH�VHU�UHVROYLGR�DWUDYpV�GH�PRGHORV�GH�HQHUJLD�OLYUH�GH�*LEEV�
HP� H[FHVVR� �WDPEpP� FRQKHFLGRV� FRPR� PRGHORV� GH� FRHILFLHQWHV� GH� DWLYLGDGH��� $VVLP�� D�
UHODomR�GH�HTXLOtEULR�p�H[SUHVVD�SRU��
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2� SULPHLUR� FRQMXQWR� GH� HTXDo}HV� ���� H� ���� UHSUHVHQWD� D� LJXDOGDGH� GDV� IXJDFLGDGHV�

SDUD� RV� FRPSRQHQWHV� TXH� FRH[LVWHP� QDV� IDVHV� OtTXLGD� H� VyOLGD�� 1HVVDV� FRQGLo}HV� H[LVWHP�
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GR�FRPSRQHQWH�L�� I

L7 p�D�WHPSHUDWXUD�GH�IXVmR�SDUD�R�FRPSRQHQWH�L��0L�p�D�PDVVD�PRODU�GR�

FRPSRQHQWH� L� HP� �J�PRO��� �WU L+' � p� D� HQWDOSLD� GH� WUDQVLomR� GR� FRPSRQHQWH� L� H� W U
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WHPSHUDWXUD�WUDQVLomR�GR�FRPSRQHQWH�L��$�WHPSHUDWXUD�GH�WUDQVLomR�UHIHUH�VH�D�XPD�WUDQVLomR�
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OLWHUDWXUD��&287,1+2�HW�DO����������3DUD�FDGD�PLVWXUD�0��H�0��PLVWXUDV�GH�KLGURFDUERQHWRV�
VHUi� FDOFXODGR� R� SHUFHQWXDO� VyOLGR�OtTXLGR� GH�PDVVD� GD� SDUDILQD�� $� 7DEHOD� �� UHSUHVHQWD� DV�
SURSULHGDGHV�GRV�FRPSRQHQWHV�GH�FDGD�PLVWXUD�DR�TXDO�IRL�XVDGD�SDUD�YDOLGDU�R�VRIWZDUH��
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�������2V�UHVXOWDGRV�REWLGRV�IRUDP�FRPSDUDGRV�FRP�RV�H[SHULPHQWDLV��RX�VHMD��SDUD�D�SUHVVmR�
GH�������SD�FRQVWDQWH�H�YDULDomR�GH�WHPSHUDWXUD�HP�.HOYLQ�SURSRVWD�����.�DWp����.��FRP�
YDULDomR�GH��N��RV�UHVXOWDGRV�DSUHVHQWDGRV�SHOR�VRIWZDUH�VHJXHP�QDV�)LJXUDV���H����$�)LJXUD�
��UHSUHVHQWD�D�FRPSRVLomR�GD�0��FRP�FRPSRQHQWHV��UHSUHVHQWDGRV�QD�7DEHOD����FRPR�Mi�IRL�
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&RPR�YLVWR�R�VRIWZDUH�SDUD� DV�PLVWXUDV�0��H�0��DSUHVHQWDP�UHVXOWDGRV�FRHUHQWHV�

DRV�REWLGRV�H[SHULPHQWDOPHQWH��Mi�RIHUHFHQGR�JUDILFDPHQWH�R�GLDJUDPD�VyOLGR�OtTXLGR�GH�IiFLO�
YLVXDOL]DomR�� 2V� UHVXOWDGRV� DSUHVHQWDGRV� QR� WySLFR� DQWHULRU� LQGLFDUDP� TXH� R� VRIWZDUH�
GHVHQYROYLGR�p�FRQILiYHO�H�GH�IiFLO�XVR�H�MXQWR�GD�OLQJXDJHP�XWLOL]DGD�QR�GHVHQYROYLPHQWR��
-DYD�� DSUHVHQWD� XPD�yWLPD�SHUVSHFWLYD� GH� DSULPRUDPHQWR� GDV� IXQFLRQDOLGDGHV� H� DR� ILP� XP�
UHJLVWUR�GH�VRIWZDUH��

8P�SDVVR�VHJXLQWH�SDUD�R�VRIWZDUH�p�XVDU�GH�PpWRGRV�GH�FRQYHUJrQFLD�JOREDO�SDUD�
UHVROYHU� R� VLVWHPD� QmR� OLQHDU� UHVXOWDQWH�� WRUQDQGR� PDLV� UREXVWR� TXDQGR� KRXYHU� XPD�
TXDQWLGDGH� H[SUHVVLYD� GH� FRPSRQHQWHV�� e� GHVFRQKHFLGR� SHORV� DXWRUHV� DOJR� SDUHFLGR� QD�
OLWHUDWXUD��RX�VHMD��R�GHVHQYROYLPHQWR�GH�XP�VRIWZDUH�HVSHFLILFR�SDUD�HVVH�WLSR�GH�SUREOHPD��
HOH�WDPEpP�SRGHUi�VHU�XVDGR�FRPR�IRUPD�GH�SUHYHU�D�GHSRVLomR�GH�FHUDV�VHQGR�DFRSODGRV�D�
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