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In the current climate of several interrelated impending global crises, namely, climate change, chemicals, energy,
and oil, the impact of green chemistry with respect to chemicals and biofuels generated from within a holistic
concept of a biorefinery is discussed. Green chemistry provides unique opportunities for innovation via product
substitution, new feedstock generation, catalysis in aqueous media, utilization of microwaves, and scope for
alternative or natural solvents. The potential of utilizing waste as a new resource and the development of
integrated facilities producing multiple products from biomass is discussed under the guise of biorefineries.
Biofuels are discussed in depth, as they not only provide fuel (energy) but are also a source of feedstock chemicals.
In the future, the commercial success of biofuels commensurate with consumer demand will depend on the
availability of new green (bio)chemical technologies capable of converting waste biomass to fuel in a context of a
biorefinery.

Keyword(s): biomass valorization (/search?
valuel=%22biomass+valorization%?22&option1=pub_keyword), environmental chemistry (/search?
valuel=%22environmental+chemistry%22&option1=pub_keyword), platforms (/search?
valuel=%22platforms%?22&option1=pub_keyword), sustainability (/search?
value1=%22sustainability%22&option1=pub_keyword)

Article Type: Review Article

Most Cited X\ (/rss/content/journals/chembioeng/mostcitedarticles?fmt=rss)

Polymers for Drug Delivery Systems (/content/journals/10.1146/annurev-chembioeng-073009-100847)

William B. Liechty (/search?valuel=William+B.+Liechty&optionl=author&noRedirect=true), David R. Kryscio
(/search?valuel=David+R.+Kryscio&optionl=author&noRedirect=true), Brandon V. Slaughter (/search?


https://www.annualreviews.org/search?value1=%22biomass+valorization%22&option1=pub_keyword
https://www.annualreviews.org/search?value1=%22environmental+chemistry%22&option1=pub_keyword
https://www.annualreviews.org/search?value1=%22platforms%22&option1=pub_keyword
https://www.annualreviews.org/search?value1=%22sustainability%22&option1=pub_keyword
https://www.annualreviews.org/
https://www.annualreviews.org/content/publications
https://www.annualreviews.org/content/journals/chembioeng
https://www.annualreviews.org/content/journals/chembioeng/3/1
https://www.annualreviews.org/search?value1=William+B.+Liechty&option1=author&noRedirect=true
https://www.annualreviews.org/search?value1=David+R.+Kryscio&option1=author&noRedirect=true
https://www.annualreviews.org/search?value1=Brandon+V.+Slaughter&option1=author&noRedirect=true
https://www.annualreviews.org/content/journals/chembioeng
https://www.annualreviews.org/content/journals/chembioeng/3/1
https://www.annualreviews.org/search?value1=James+H.+Clark&option1=author&noRedirect=true
https://www.annualreviews.org/search?value1=Rafael+Luque&option1=author&noRedirect=true
https://www.annualreviews.org/search?value1=Avtar+S.+Matharu&option1=author&noRedirect=true
https://www.annualreviews.org/rss/content/journals/chembioeng/mostcitedarticles?fmt=rss
https://www.annualreviews.org/content/journals/10.1146/annurev-chembioeng-073009-100847
https://www.annualreviews.org/
https://www.annualreviews.org/page/authors/general-information#
https://www.annualreviews.org/page/authors/general-information#ar-mobile-nav

valuel=Brandon+V.+Slaughter&optionl=author&noRedirect=true), and Nicholas A. Peppas (/search?
valuel=Nicholas+A.+Peppas&optionl=author&noRedirect=true)
Vol. 1(2010), pp. 149-173

Deconstruction of Lignocellulosic Biomass to Fuels and Chemicals (/content/journals/10.1146/annurev-
chembioeng-061010-114205)

Shishir P.S. Chundawat (/search?valuel=Shishir+P.S.+Chundawat&option1=author&noRedirect=true), Gregg T.
Beckham (/search?valuel=Gregg+T.+Beckham&optionl=author&noRedirect=true), Michael E. Himmel (/search?
valuel=Michael+E.+Himmel&optionl=author&noRedirect=true), and Bruce E. Dale (/search?
valuel=Bruce+E.+Dale&optionl=author&noRedirect=true)

Vol. 2 (2011), pp. 121-145

Tissue Engineering and Regenerative Medicine: History, Progress, and Challenges
(/content/journals/10.1146/annurev-chembioeng-061010-114257)

Francois Berthiaume (/search?valuel=Fran%C3%A7ois+Berthiaume&optionl=author&noRedirect=true), Timothy
J. Maguire (/search?valuel=Timothy+J.+Maguire&optionl=author&noRedirect=true), and Martin L. Yarmush
(/search?valuel=Martin+L.+Yarmush&optionl=author&noRedirect=true)

Vol. 2 (2011), pp. 403-430

Atomically Dispersed Supported Metal Catalysts (/content/journals/10.1146/annurev-chembioeng-062011-080939)

Maria Flytzani-Stephanopoulos (/search?valuel=Maria+Flytzani-
Stephanopoulos&optionl=author&noRedirect=true), and Bruce C. Gates (/search?
valuel=Bruce+C.+Gates&optionl=author&noRedirect=true)

Vol. 3 (2012), pp. 545-574

Delivery of Molecular and Nanoscale Medicine to Tumors: Transport Barriers and Strategies
(/content/journals/10.1146/annurev-chembioeng-061010-114300)

Vikash P. Chauhan (/search?valuel=Vikash+P.+Chauhan&optionl=author&noRedirect=true), Triantafyllos
Stylianopoulos (/search?valuel=Triantafyllos+Stylianopoulos&optionl1=author&noRedirect=true), Yves Boucher
(/search?valuel=Yves+Boucher&optionl=author&noRedirect=true), and Rakesh K. Jain (/search?
valuel=Rakesh+K.+Jain&optionl=author&noRedirect=true)

Vol. 2 (2011), pp. 281-298

+ More

© Copyright 2024 (/page/about/trademark) | Contact Us (/page/about/contact-us) | Email Preferences (/userpreferencecenter) |
Annual Reviews Directory (/db/directory) | Multimedia (/topic/multimedia?target=do-topic) | Supplemental Materials (/db/suppl) |

FAQs (/page/about/faq) | Privacy Policy (/page/about/privacy)

in

vy @ (https://ﬁvw@nkeﬁin.cul/company/annual—

mpitmueasjisarsannualreviews)


https://www.annualreviews.org/search?value1=Brandon+V.+Slaughter&option1=author&noRedirect=true
https://www.annualreviews.org/search?value1=Nicholas+A.+Peppas&option1=author&noRedirect=true
https://www.annualreviews.org/search?value1=Shishir+P.S.+Chundawat&option1=author&noRedirect=true
https://www.annualreviews.org/search?value1=Gregg+T.+Beckham&option1=author&noRedirect=true
https://www.annualreviews.org/search?value1=Michael+E.+Himmel&option1=author&noRedirect=true
https://www.annualreviews.org/search?value1=Bruce+E.+Dale&option1=author&noRedirect=true
https://www.annualreviews.org/search?value1=Fran%C3%A7ois+Berthiaume&option1=author&noRedirect=true
https://www.annualreviews.org/search?value1=Timothy+J.+Maguire&option1=author&noRedirect=true
https://www.annualreviews.org/search?value1=Martin+L.+Yarmush&option1=author&noRedirect=true
https://www.annualreviews.org/search?value1=Maria+Flytzani-Stephanopoulos&option1=author&noRedirect=true
https://www.annualreviews.org/search?value1=Bruce+C.+Gates&option1=author&noRedirect=true
https://www.annualreviews.org/search?value1=Vikash+P.+Chauhan&option1=author&noRedirect=true
https://www.annualreviews.org/search?value1=Triantafyllos+Stylianopoulos&option1=author&noRedirect=true
https://www.annualreviews.org/search?value1=Yves+Boucher&option1=author&noRedirect=true
https://www.annualreviews.org/search?value1=Rakesh+K.+Jain&option1=author&noRedirect=true
https://www.annualreviews.org/content/journals/10.1146/annurev-chembioeng-061010-114205
https://www.annualreviews.org/content/journals/10.1146/annurev-chembioeng-061010-114257
https://www.annualreviews.org/content/journals/10.1146/annurev-chembioeng-062011-080939
https://www.annualreviews.org/content/journals/10.1146/annurev-chembioeng-061010-114300
https://www.annualreviews.org/page/about/trademark
https://www.annualreviews.org/page/about/contact-us
https://www.annualreviews.org/userpreferencecenter
https://www.annualreviews.org/db/directory
https://www.annualreviews.org/topic/multimedia?target=do-topic
https://www.annualreviews.org/db/suppl
https://www.annualreviews.org/page/about/faq
https://www.annualreviews.org/page/about/privacy
https://twitter.com/AnnualReviews
https://mstdn.science/@AnnualReviews
https://www.linkedin.com/company/annual-reviews
https://www.facebook.com/AnnualReviews
https://www.instagram.com/annualreviews/
https://www.annualreviews.org/page/about/rssfeeds
https://www.youtube.com/user/annualreviews
https://www.annualreviews.org/content/journals/10.1146/annurev-chembioeng-062011-081014

