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Proposed thermodecomposition reactions of xylan, one of hemicellulose9s substructures
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the acknowledgement of Brazil9s 



North America9s

Brazil9s land is used to produce bioethanol (the main biofuel of the country), encourages companies 
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Brazil9s crude oil production rose from 

Brazil9s government won
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Initial and final boiling point (IBP and TBP), the temperatures which 0 and 100% of oil9s 



.3 shows a distillation curve of crude oil and several petroleum products9 



s9 structures



ÿą = 473.7 ďă 2 456.8 + 48640ĉýþČ[ć]ć = √ĉýþČ[°Ď]ďă3
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In Brazil9s pre

Another set of important parameters related to oil9s characteristics and processability are 

In Brazil9s pre



acidic crude9s price.

°ýČą = 141.5ďă15.6 °ÿ 2 131.5

ĉþ = 42.965[Ć(2.097 10−4ĐĀ27.78712ďă+2.08476 10−3ĐĀďă)]ĉýþČ1.26007ďă4.98308
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ā [ăă2Ā ] 1024 = ÿ[ āāă.ā]�[ āāă3]

crude9s viscosity after extraction. Elias salt9s oil from Campos 

salt9s oil could be more susceptible to 
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ĐĐþČ,ÿ = ĂýďĐĉ[ĐýďĐĉ Ā86,ÿ]ÿýÿĀ�ďăĀýÿĀ�

s9



Đ[ć]2Đ0Đ0 = [ýþ ln ( 112ą[%ăąĂ])]1þ

Γ

( 
 ĐþăĄ∗ = (ýþ)1þ ÿ (1 + 1þ)ĐþăĄ = Đ0(1 + ĐþăĄ∗ )ÿ (1 + 1þ) = 0.992814 2 0.504242þ21 + 0.696215þ22 2 0.272936þ3 + 0.088362þ24) 

 
ĐþăĄ = (Đ10+Đ30+Đ50+Đ70+Đ90)5
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ČąĂ% = (1 2 Ć1(Ā∗ÿ )Ā) , Đ∗ = Đ2ąþČĀĀÿāĂÿąĄĂþČĀĀÿāĂÿąĄ2ąþČĀĀÿāĂÿąĄ  ÿĄ °ÿ ąĈ ć
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of total planted area is used for cellulose (2/3 of sector9s 
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of xylan, one of hemicellulose9s 

cellulose, due to complexity of hemicellulose9s structure



hemicellulose9s main sub
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s9 change when in contact (e.g. resins).

oil9s composition

Researchers from Finland9s Technology Center (VTT) proposed bio

petroleum fractions standards, reducing uncertainty of the fluid9s properties. The 
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pseudocomponents to calculate other of the fluid9s properties



fluid9s properties

and physical properties9 correlations 

9s pseudocomponents

ln ā = ln āÿĀ + ln āÿÿln āÿĀ = ln (�ÿąÿ) + 1 2 �ÿąÿ 2 ý2 [ln �ÿ�ÿ + 1 2 �ÿ�ÿ]�ÿ = ĎÿĈÿ∑ ĎĀĈĀĄĄĀ                           �ÿ = ĎÿĐ2ćÿ∑ ĎĀĐ2ćĀĄĄĀ  Ĉÿ = ∑ āāÿĎāĄĈā                    ćÿ = ∑ āāÿčāĄĈāĎā = Ē�ā15.17 ,                         čā = ý�ā2.5 .109 ln āÿÿ = ∑ āāÿ[ln ÿā 2 lnÿāÿ]ĄĄāln ÿā = čā (1 2 ln∑ �ă�ăāĄĄă 2 ∑ �ă�āă∑ �ă�ĄăĄāĄĄĄă )
�ā = Ĕā�2čā∑ Ĕā�2čāĄāă    �Ąă = Ć2ĀĄăĀ    ÿā = ∑ ĀāĀąĀĄāĀ∑ ∑ ĀăĀąĀĄāĀĄāĀ
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ýĀ = ĎĐāČā āĀ[1+(12 ĀĀā)27] , āĀ = ČāĒāĎĐā , ýĀ = 0.9ýÿ
9s

ρ

ln ĀĂ = ∑ Ďÿ ln Āÿ∗,Ăÿ + ∑ ∑ (āÿĀĎÿĎĀ +ăÿĀĎÿ2ĎĀ2)Āÿ  , āÿĀ = ĂÿĀ + ÿÿĀĐ , ăÿĀ = ĄÿĀ + āÿĀĐln ÿÿ∗,Ă�ĉē = ý + þĐ

½ÿĆ = Ď [ý/ + þ/Đ100 + Ā/ ( Đ100)2] , ý/ = ∑ āÿĂ/ÿāÿ=1 , þ/ = ∑ āÿă/ÿāÿ=1  , Ā/ = ∑ āÿą/ÿāÿ=1

ÿÿ∗,Ă = 1.1053152ĉēÿ12 ( 3+20(12ĐĀÿ)(23)3+20(12ĐĀĀÿ)(23)) , Đÿÿÿ = ĐĀÿĐāÿ , Đÿÿ = ĐĐāÿ
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ăÿĄćă(Ď),   ă = 1, 2&ĉĉċăĀĆĄĊ ĊąĎĂąĄĂÿ f Ďÿ f ĎĂĆĆĂÿ,   ÿ = 1, 2& ą

ăÿĄćă(Ď),   ă = 1, 2&ĉĉċăĀĆĄĊ Ċą ĈĀ(Ď) g 0,   Ā = 1, 2& Ć/ā(Ď) g 0,   ā = 1, 2&ćĎĂąĄĂÿ f Ďÿ f ĎĂĆĆĂÿ,   ÿ = 1, 2& ą

³

min{Ď = ∑ Ĉÿ2Ąÿ=1 = ∑ |ďÿ 2 ď(Ďÿ, Ā)|2Ąÿ=1 }



… etc.

… etc

min{ĎĐąāþĂ = ýÿ�ĀĂÿĂĀÿ|ďÿ 2 ď(Ďÿ, Ā)|2 + þÿ�ĀăÿĂĀÿ|Đÿ 2 Đ(Ďÿ , ā)|2}



some of the raw materials and biofuels9 properties.



Ċāāý = (Ąÿċ2ÿÿĉĆ )ĂąĀĀÿĂ 2 (Ąÿċ2ÿÿĉĆ )ĎĂĄĂĄþÿĂĂ

ĎĆČĆĄċĆÿþąċ = ČĈÿĄĆ ( $āąĄÿ�2) ÿþąċ(ĊąĄÿċ2) = ČĈÿĄĆ ( $āąĄÿ�2) Ċāāý(āÿ�2ÿÿ�� )ĈĄĒ(��āā)�(āāă3)ĒąĂĂăĂ(ă3)106
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Brazil9s Chamber of Deputies, 2021
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ÿÿ = ∑ÿăÿ = ∑{ÿă21ÿ + [[(ą1+⋯+ąĄ)Ą ]ă]ÿ}ÿĀÿ = ∑ÿĀăÿ = ∑ {[[(ą1+⋯+ąĄ)Ą ]ă]ÿ ∗ 100Ĕÿ }ÿ21 = 0, ÿ = 1, 2& ā ĈĈąċĆĉ,ă = 0, 1& Ă ĄąăĆąĄĆĄĊĉ ÿĄ ĈĈąċĆ

ĉþÿ = ∑ ĉþă ∗ ÿĀăÿă=Ăă=0þČÿ = √∑ þČă3 ∗ ÿĀăÿă=Ăă=03
ÿ = 1, 2& ā ĈĈąċĆĉ,ă = 0, 1& Ă ĄąăĆąĄĆĄĊĉ ÿĄ ĈĈąċĆ
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… … … … … … … …

Āÿ = [(Ćā1+⋯+ĆāĄ)Ą ] = [(Ć1+⋯+ĆĄ) ∗100Ą∑ ĆĄ1 ]ÿ = 1, 2& ā ĈĈąċĆĉ

ĀĀÿ = [�ÿ ∗100∑ �ÿ1Ą+1 ]ÿ = 1, 2&ā + 1 ĈĈąċĆĉ



ć(Đ, þČ) = ăÿĄ{  
  √∑ĄĀÿþČĀÿ33 2 þČÿ∑ĄĀÿĉþĀÿ 2ĉþÿ∑ ĄĀÿĀ = 1 }  

  
ÿ = 1, 2&  ā + 1 ĈĈąċĆĉĀ = 1, 2&  Ċ ĄąăĆąĄĆĄĊĉ ĉĆĂĆĄĊĆąĄÿĀ(0) = 0.5 (ÿĄÿĊÿĂĂ ĈċĆĉĉ)

čĀÿ = ĄĀÿĀĀÿÿ = 1, 2&ā + 1 ĈĈąċĆĉĀ =  1, 2& Ċ ĄąăĆąĄĆĄĊĆĉ ĉĆĂĆĄĊĆą

ý = ∑čĀÿ#ýĀÿý = ÿ,Ą, ċ, Ċ, ď (ăąĂ)ÿ = 1, 2&ā + 1 ĈĈąċĆĉĀ = 1, 2& Ċ ĄąăĆąĄĆĄĊĉ ĉĆĂĆĄĊĆą



local maximum and minimums convergence, including values that would <explode= the optimization 

The term <convergence=, 
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ρ ¼
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Each optimization cycle9s results are written to Excel, as a log for each run, to verify if the 
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%ČąĂ = ý12ý21+( ĀĀ0)ý3 + ý2%ČąĂ = þ11+Ă−þ2(Ā−Ā0)



³ ³

ÿýČĉ = Ĉă + Ā[(Ĉă 2 Ĉă) + ÿþĎ]

ÿĂĆāĎĀąĄĀāÿĂĀāÿąĄ = ÿĂĆāĎÿĂăĂÿĂĄĀĂďđĂ(ĈĂ) (ÿāČÿąāąĄāĂĀăāĂÿąĄÿāČÿąĀÿĀÿĀÿĄāÿ ) ( đďĀĀÿĀÿĀÿĄāÿđďĀāąĄāĂĀăāĂÿąĄ)
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ĀāþąĐĀý = [�ĎĂăĂĄĂĂ 2 �(ÿċăď+ċĆĂÿþāÿĄĄ āąĆĂĄĀĂĀ)]�ĎĂăĂĄĂĂ



ĀĎĆČĆĄċĆ = (ĎĆČĆĄċĆþĂĂĄā + ĎĆČĆĄċĆÿþąċĀ) 2 ĎĆČĆĄċĆċÿĂ
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Compounds (pseudocomponent), ³



group9s av

of several properties listed in Table 5.3. Also, a <dry= version of EUC30 was provided, arbitrarily 
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ur content deviated from literature solely due to this work9s 



. (2016) results, on other hand, differ considerably from this work9s results

presenting more similar characteristics to the <dry= version of EUC30 (EUC30DRY)

. Although not mentioned in depth in this work9s literature review, catalytic pyrolysis 

FCC9s) stabilizes bio

work9s results





(2016)9s samples, it9s 

an upgrading process to be carried out with FPBO9s.
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increase refineries costs due to 8bottom barrel9 processing, 

, especially if FCC9s has 













Given these concerns, it9s imperative that new approaches are investigated for 

the 8green9

) 8washes9 99.99 wt.% of the sugars from feed, and more than 40 wt.% of acids, alcohols and 



As seen before, the 8dry9 

final LPG product, which by the explanations above, couldn9t be met. In this case, gas stream must 





Most of these specifications weren9t met, pushed by 



N/A*: properties couldn9t be calculated in any run

The modifications probably will affect stripper9s draw stages and energy input (steam) to remove 







N/A*: properties couldn9t be calculated in any run
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(usually called 8stabilization9 of the 



Total ΔCosts
ΔSteam
ΔEletrictricity
ΔNatural Gas
ΔProcess Water
ΔH2
ΔRaw Material

Total ΔRevenue
ΔCBios
ΔSales

Opposingly, it9s confirmed that CBIOs can actually generate revenue to a refinery. New 



biogenic carbon in refineries9 products. This can be useful 
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Lignin:  Pyrolysis of 1,2
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A comparative techno‐economic assessment of three bio‐
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Potential synergies of drop‐in biofuel 

production with further co‐processing at oil refineries
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