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The effect of ethylene glycol on starch-g-PCL graft copolymer synthesis
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The synthesis of the graft copolymer starch-g-PCL was carried out in a single phase, using molybdenum oxide as a catalyst, at a
temperature of 150°C over a period of 24 h. Infrared spectroscopy and nuclear magnetic resonance analyses indicated that the graft
copolymer was successfully synthesized, obtaining an 84% conversion yield. The introduction of ethylene glycol to the reaction influences
the copolymer synthesis, affecting conversion yields and the physicochemical properties of the resultant copolymer. X-ray diffraction
analysis indicates that the copolymer crystallinity decreases as ethylene glycol concentration increases. An investigation of the thermal
properties of the graft copolymer suggested that the decomposition temperature of the copolymer, compared to that of the
homopolymer, decreases with exposure to ethylene glycol. Scanning electron microscopy revealed the formation of clusters between the
starch granules and the grafted copolymer due to the interaction of the hydroxyl groups of the starch and PCL.

CAS PubMed Web of Science® Google Scholar

Web of Science® Google Scholar

CAS PubMed Web of Science® Google Scholar

CAS PubMed Web of Science® Google Scholar

CAS Web of Science® Google Scholar

CAS Web of Science® Google Scholar

Volume 68, Issue 11-12
Special Issue:Starch Research in Latin America
November 2016
Pages 1148-1157


References


Related


Information

Recommended

Starch - Stärke

Starch - Stärke

Starch - Stärke

Starch - Stärke

Starch - Stärke

Clusters of starch‐g‐PCL and their effect on the physicochemical
properties of films

Aurelio Ramírez-Hernández, Alejandro Aparicio-Saguilán, José L. Mata-Mata, 
Gerardo González-García, Héctor Hernández-Mendoza, 
Eduardo Báez-García, Carlos Conde-Acevedo

Chemical modification of banana starch by the in situ polymerization
of ϵ‐caprolactone in one step

Aurelio Ramírez-Hernández, Alejandro Aparicio-Saguilán, José L. Mata-Mata, 
Gerardo González-García, Héctor Hernández-Mendoza, 
Alfredo Gutiérrez-Fuentes, Eduardo Báez-García

Resistant Starch Made from Banana Starch by Autoclaving and
Debranching

Rosalia A. González-Soto, Edith Agama-Acevedo, Javier Solorza-Feria, 
Rodolfo Rendón-Villalobos, Luis Arturo Bello-Pérez

Resistant Starch‐rich Powders Prepared by Autoclaving of Native and
Lintnerized Banana Starch: Partial Characterization

Alejandro Aparicio-Saguilán, Emmanuel Flores-Huicochea, Juscelino Tovar, 
Francisco García-Suárez, Felipe Gutiérrez-Meraz, Luis A. Bello-Pérez

Physicochemical and structural characteristics of cross‐linked
banana starch using three cross‐linking reagents

María L. Rodríguez-Marín, Carmen Núñez-Santiago, Ya-Jane Wang, 
Luis A. Bello-Pérez

  Back

https://ad.doubleclick.net/pcs/click?xai=AKAOjsuaA28e7FrakRF1N6zPYsUQy-vOf1tV3x0JRVwhy2t9zGuQjxPTIDT8I8AZdFTcmrLV303NPrUxzs1vSoSYvq9r_KxJVLxkKnuteEiIx_j9N5_mUp_LrLOwdMXBSm1PYL8s6F0LJSitJOpPOGp0uGR2f-Ukynv1nShxJblsc94WkGSsGMZW_MellzNiMynfBzpGB_zjfrqBUkm2ZuN_6AWTamVGwM-7qh0UUTXyomGrFfsqreYFA4x5iYjKtky92K5Lyk5IAjq7fdyw0i20HO2EZ5RTTGIp4WY-u6goOHYxJ4JiIU4FHXLPvb2Oj3GMZqrG1_Jj3w2YH68MUwySS5utn7iEvihsQO3JlPi6Jlv8Hhx3E8H7WufmuQwBk_MbYUdMkeGg-VIcAGnlclL726aI1OxP2psLITZry_UEwvaOkSJ6vU-xv8w4DcXMaky_TuiAetbpf-HXJgmGUfS0fEhPATUrA7sns3w7ShSwbbZxDCEwhpn0Z_26Ovcvf-TUW1Zsr9TXY4MAWrNBUi5WoRd6XUzaRssSE4k1KxwWJy_k9ldKVQRhlkdLry1ZPuXLDWY4p9nY-hmMx1fNxua85soOx88k_-XSuowjFHoPoV1eT1KwFrOJ440d2wtJ47-daLJoWerskSI0WAlw_aEyp-Oi88RDjrNPzYHlQL9h42XALGMdXkuqUZnHJZ9CBMUWYkkY6bwZFERyQLHc57yUvYdgACmQG51HGc6EVsFy7cJFMHDau5NkMOh92yREzIKZWBjiPRuxO2Ik7S8ZDjUPhuKtMW9CtcVoL9bURZeVMNLu9PSqYRKG_XxtMLWWZVDjpA94C3OAUGgrY8YJKtaP8LPLBlnW6cUFI5MI-jRamQFWKikrW9tvRx46Folf5fdwl2SgZHNZDrt1JjL2nxUuANBuT6u8VVciRkYfmVfZC4Jef-yyAmly7L2KL_ZNpP1yeQruWrGvtGlL5QolIiOWxQBCn7PsM2GICJJPC_gMNnQ_ZkIJoFa54q7k5RQhAdpH5JHA3erxwf-4fr6yyNgq9OdExrsidRm_yrGh56TbJmFY4NXBnqGfzUWLrlD9D-fK1-AdtLZoLEmk6Ev2hkKZQQxUms1sCOpl6m5bR4wyj3vB_CBGLrnQLw-1qHs7odNZ6JaorSXaWtB1n28ZkyIxFTMHnF4euLnrFw3hQVePQwm5piVAop7RtR3UW5RKTgsdfYju7WJeCljKWWdhjyF92oNL-chj2zoRd14oU5og4qEo0cJuJfv4oVtpjXIB5zCZ2aYhZL8e0wYVmxOpat1EENLbfOYMJM3ZrYx0a9wdZLbbpM9wJAkeS8FTnj6Sl74oic45ovdBZuWGhGFEZur1w8OUMlD4CC8nzL5zX54CYf3Ti75XCBA4_nXeiYzJoO0XJ6giA5bppbyuu_fg9usuj0YmsAbr0OmeQHFR5jQ0XIg6BXOt8FbC0NHgjIXMhvGQW2-aM_gdIizvQd6xzC9sWaZEa2Ad-tsmgT4Cj56jBab71JUJ7ZBx0OIr5b3U6Zn4Q8ww9CNU0rRwfZt5zAg-6beWnwPQoSlddeOzS-3xdh-8h5uzzZKE2bM31FlBHsYflfSWAr4-DMsX4RsSEItx34DobgQy-6_JdQLKNNluGyQ9veNkRq9DJBPUI1uLPL-jJEfep3uXJKGhMyuiMgAAvVg_RFnNcHGYRmbRIybOlD0MoS539nK3KcARH3l7jZLtofhSTtbII8b8owzE8EQ2TtT3kTIFZK3nFahWzNFPLHLyE1yf0IWyWqDtz3yFwb6vr1vns6dYbdSjCZceMU_CcBE97aE-UnzAyqs-flLOm9W6VtA1FPa1_yN34sFzqznAnzzaPXBQxovbfYwmrK4WGCeT7iZcPbwCDIQ3R3nFtGVscfbJv-9qtwuHrmWrsWCxulMyOfxVGRpVE_mg1wkx1kTmvGaa3FSg6ZnjAVpNSuVZPHsucJLoN9eMmefQFZQjpF6kKYiNo1OL4GKDDrLtCDyHERyNZ4TsoLl4pxUhLXZFynIOUDmm2hwARlCnpmLAvdIpqex0XwA11WF-xUOSmQyIHNPydPrbD_yJgXM2VEPhyp4li3mUwqp0Try5m0sz8fgcAZQ_Y-cuGGR7yIFDVsDwkzLwfEaRTyi8KXjfFtv9ln0TXFKOXw&sai=AMfl-YR9TeKtUxmjZY_u8P8UXu8KoRhP6Kvs-AkNNvWCWQgYIN5gm2pW4VT0BwcMHpdiVKN2nADdTa2FlWr2MGbv19GeXxvFD_4olbODV0K-RT-1GDI3Z6JvP57HQ0rKOrWHFR6FvvdyTABhHuwkRnbOjIHQYmvMceknje5SYnDVR_2L-GfSk2pawLYt0pm5u3ovcCE_DAtYzYch5xfKiAWP2lfeHpWKgohGb-Gcjb0sAfoE92QIviqJFAUejZOolSU8zR8_kDdxQsDtfHyQHVFTi_66yvCl9ELi02787NtCQSJ0HHTaHjl1wWY-j1hkeOJqoWSu-Z1N1HIaQ1zw305pKFSmDFtmmnP9z-_bX3tmTUzuDIu_ZYvE2HphL6DVJjRgSexFwrK7gGx-K5wtep_dXDtvXDqDroql4IwVzQ2wDpFnDCDOk6jD51TR8d4x6bECu5vO0_0IDIUnCkHtdf91FI6BIHKBQCpg6OFaggSu63WUY9jed0GGxHIjIzV6bL7kP8g1566r-pzewcjdSSrCERV7tgLK9gRRASQmvPzVNGUEl0lwMgLEQn4Yr4ipe4YFOMgzsB_nZGzdfbCG6bLK3ktrXn_1u8EUv4GGRJs&sig=Cg0ArKJSzBqZnEssAdhf&fbs_aeid=%5Bgw_fbsaeid%5D&crd=aHR0cHM6Ly9oZXJvbW90b3MubXg&urlfix=1&adurl=https://www.heromotos.mx/hero/TiendaHero/Modelos/Motocicletas/Doble-Prop%25C3%25B3sito/XPULSE-200-2V-FI/p/LD200250132%3Fcmpid%3DDisplay:DV360:Awareness:Awareness:DisplayAd:ITK-HER-MT:Hero-Aon-Lanzamiento-Xpulse200Fiadvance:2Nd-Dv3-Abierta-Motocicletas%26utm_source%3DDisplay%26utm_medium%3DDV360DP%26utm_campaign%3DAwareness_HER_MOT_%26utm_term%3DDisplayAd%26dclid%3D%25edclid!%26gad_source%3D7%26gad_campaignid%3D22392545166
https://ad.doubleclick.net/pcs/click?xai=AKAOjsuaA28e7FrakRF1N6zPYsUQy-vOf1tV3x0JRVwhy2t9zGuQjxPTIDT8I8AZdFTcmrLV303NPrUxzs1vSoSYvq9r_KxJVLxkKnuteEiIx_j9N5_mUp_LrLOwdMXBSm1PYL8s6F0LJSitJOpPOGp0uGR2f-Ukynv1nShxJblsc94WkGSsGMZW_MellzNiMynfBzpGB_zjfrqBUkm2ZuN_6AWTamVGwM-7qh0UUTXyomGrFfsqreYFA4x5iYjKtky92K5Lyk5IAjq7fdyw0i20HO2EZ5RTTGIp4WY-u6goOHYxJ4JiIU4FHXLPvb2Oj3GMZqrG1_Jj3w2YH68MUwySS5utn7iEvihsQO3JlPi6Jlv8Hhx3E8H7WufmuQwBk_MbYUdMkeGg-VIcAGnlclL726aI1OxP2psLITZry_UEwvaOkSJ6vU-xv8w4DcXMaky_TuiAetbpf-HXJgmGUfS0fEhPATUrA7sns3w7ShSwbbZxDCEwhpn0Z_26Ovcvf-TUW1Zsr9TXY4MAWrNBUi5WoRd6XUzaRssSE4k1KxwWJy_k9ldKVQRhlkdLry1ZPuXLDWY4p9nY-hmMx1fNxua85soOx88k_-XSuowjFHoPoV1eT1KwFrOJ440d2wtJ47-daLJoWerskSI0WAlw_aEyp-Oi88RDjrNPzYHlQL9h42XALGMdXkuqUZnHJZ9CBMUWYkkY6bwZFERyQLHc57yUvYdgACmQG51HGc6EVsFy7cJFMHDau5NkMOh92yREzIKZWBjiPRuxO2Ik7S8ZDjUPhuKtMW9CtcVoL9bURZeVMNLu9PSqYRKG_XxtMLWWZVDjpA94C3OAUGgrY8YJKtaP8LPLBlnW6cUFI5MI-jRamQFWKikrW9tvRx46Folf5fdwl2SgZHNZDrt1JjL2nxUuANBuT6u8VVciRkYfmVfZC4Jef-yyAmly7L2KL_ZNpP1yeQruWrGvtGlL5QolIiOWxQBCn7PsM2GICJJPC_gMNnQ_ZkIJoFa54q7k5RQhAdpH5JHA3erxwf-4fr6yyNgq9OdExrsidRm_yrGh56TbJmFY4NXBnqGfzUWLrlD9D-fK1-AdtLZoLEmk6Ev2hkKZQQxUms1sCOpl6m5bR4wyj3vB_CBGLrnQLw-1qHs7odNZ6JaorSXaWtB1n28ZkyIxFTMHnF4euLnrFw3hQVePQwm5piVAop7RtR3UW5RKTgsdfYju7WJeCljKWWdhjyF92oNL-chj2zoRd14oU5og4qEo0cJuJfv4oVtpjXIB5zCZ2aYhZL8e0wYVmxOpat1EENLbfOYMJM3ZrYx0a9wdZLbbpM9wJAkeS8FTnj6Sl74oic45ovdBZuWGhGFEZur1w8OUMlD4CC8nzL5zX54CYf3Ti75XCBA4_nXeiYzJoO0XJ6giA5bppbyuu_fg9usuj0YmsAbr0OmeQHFR5jQ0XIg6BXOt8FbC0NHgjIXMhvGQW2-aM_gdIizvQd6xzC9sWaZEa2Ad-tsmgT4Cj56jBab71JUJ7ZBx0OIr5b3U6Zn4Q8ww9CNU0rRwfZt5zAg-6beWnwPQoSlddeOzS-3xdh-8h5uzzZKE2bM31FlBHsYflfSWAr4-DMsX4RsSEItx34DobgQy-6_JdQLKNNluGyQ9veNkRq9DJBPUI1uLPL-jJEfep3uXJKGhMyuiMgAAvVg_RFnNcHGYRmbRIybOlD0MoS539nK3KcARH3l7jZLtofhSTtbII8b8owzE8EQ2TtT3kTIFZK3nFahWzNFPLHLyE1yf0IWyWqDtz3yFwb6vr1vns6dYbdSjCZceMU_CcBE97aE-UnzAyqs-flLOm9W6VtA1FPa1_yN34sFzqznAnzzaPXBQxovbfYwmrK4WGCeT7iZcPbwCDIQ3R3nFtGVscfbJv-9qtwuHrmWrsWCxulMyOfxVGRpVE_mg1wkx1kTmvGaa3FSg6ZnjAVpNSuVZPHsucJLoN9eMmefQFZQjpF6kKYiNo1OL4GKDDrLtCDyHERyNZ4TsoLl4pxUhLXZFynIOUDmm2hwARlCnpmLAvdIpqex0XwA11WF-xUOSmQyIHNPydPrbD_yJgXM2VEPhyp4li3mUwqp0Try5m0sz8fgcAZQ_Y-cuGGR7yIFDVsDwkzLwfEaRTyi8KXjfFtv9ln0TXFKOXw&sai=AMfl-YR9TeKtUxmjZY_u8P8UXu8KoRhP6Kvs-AkNNvWCWQgYIN5gm2pW4VT0BwcMHpdiVKN2nADdTa2FlWr2MGbv19GeXxvFD_4olbODV0K-RT-1GDI3Z6JvP57HQ0rKOrWHFR6FvvdyTABhHuwkRnbOjIHQYmvMceknje5SYnDVR_2L-GfSk2pawLYt0pm5u3ovcCE_DAtYzYch5xfKiAWP2lfeHpWKgohGb-Gcjb0sAfoE92QIviqJFAUejZOolSU8zR8_kDdxQsDtfHyQHVFTi_66yvCl9ELi02787NtCQSJ0HHTaHjl1wWY-j1hkeOJqoWSu-Z1N1HIaQ1zw305pKFSmDFtmmnP9z-_bX3tmTUzuDIu_ZYvE2HphL6DVJjRgSexFwrK7gGx-K5wtep_dXDtvXDqDroql4IwVzQ2wDpFnDCDOk6jD51TR8d4x6bECu5vO0_0IDIUnCkHtdf91FI6BIHKBQCpg6OFaggSu63WUY9jed0GGxHIjIzV6bL7kP8g1566r-pzewcjdSSrCERV7tgLK9gRRASQmvPzVNGUEl0lwMgLEQn4Yr4ipe4YFOMgzsB_nZGzdfbCG6bLK3ktrXn_1u8EUv4GGRJs&sig=Cg0ArKJSzBqZnEssAdhf&fbs_aeid=%5Bgw_fbsaeid%5D&crd=aHR0cHM6Ly9oZXJvbW90b3MubXg&urlfix=1&adurl=https://www.heromotos.mx/hero/TiendaHero/Modelos/Motocicletas/Doble-Prop%25C3%25B3sito/XPULSE-200-2V-FI/p/LD200250132%3Fcmpid%3DDisplay:DV360:Awareness:Awareness:DisplayAd:ITK-HER-MT:Hero-Aon-Lanzamiento-Xpulse200Fiadvance:2Nd-Dv3-Abierta-Motocicletas%26utm_source%3DDisplay%26utm_medium%3DDV360DP%26utm_campaign%3DAwareness_HER_MOT_%26utm_term%3DDisplayAd%26dclid%3D%25edclid!%26gad_source%3D7%26gad_campaignid%3D22392545166
https://onlinelibrary.wiley.com/journal/1521379x
https://onlinelibrary.wiley.com/journal/1521379x
https://doi.org/10.1002/star.201600070
https://onlinelibrary.wiley.com/authored-by/Ram%C3%ADrez%E2%80%90Hern%C3%A1ndez/Aurelio
https://onlinelibrary.wiley.com/authored-by/Ram%C3%ADrez%E2%80%90Hern%C3%A1ndez/Aurelio
https://onlinelibrary.wiley.com/authored-by/Ram%C3%ADrez%E2%80%90Hern%C3%A1ndez/Aurelio
https://onlinelibrary.wiley.com/authored-by/Ram%C3%ADrez%E2%80%90Hern%C3%A1ndez/Aurelio
https://onlinelibrary.wiley.com/authored-by/Mata%E2%80%90Mata/Jos%C3%A9+L.
https://onlinelibrary.wiley.com/authored-by/Aparicio%E2%80%90Saguil%C3%A1n/Alejandro
https://onlinelibrary.wiley.com/authored-by/Gonz%C3%A1lez%E2%80%90Garc%C3%ADa/Gerardo
https://onlinelibrary.wiley.com/authored-by/Hern%C3%A1ndez%E2%80%90Mendoza/H%C3%A9ctor
https://onlinelibrary.wiley.com/authored-by/Guti%C3%A9rrez%E2%80%90Fuentes/Alfredo
https://onlinelibrary.wiley.com/authored-by/B%C3%A1ez%E2%80%90Garc%C3%ADa/Eduardo
https://onlinelibrary.wiley.com/action/ssostart?redirectUri=%2Fdoi%2Fepdf%2F10.1002%2Fstar.201600070%3Fsaml_referrer
https://onlinelibrary.wiley.com/action/showLogin?uri=/doi/epdf/10.1002/star.201600070
https://onlinelibrary.wiley.com/action/addToCart?id=PPV-JOURNALS-PURCHASE-TIER3-ELECTRONIC-USD-10.1002%2FSTAR.201600070-100102
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fstar.201600070&key=1%3ACAS%3A528%3ADC%252BC2MXislGkur4%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fstar.201600070&refDoi=10.1016%2Fj.envint.2015.01.004&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1002%2Fstar.201600070&key=25667057&getFTLinkType=true&doiForPubOfPage=10.1002%2Fstar.201600070&refDoi=10.1016%2Fj.envint.2015.01.004&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fstar.201600070&key=000351786800012&getFTLinkType=true&doiForPubOfPage=10.1002%2Fstar.201600070&refDoi=10.1016%2Fj.envint.2015.01.004&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D77%26publication_year%3D2015%26pages%3D85-94%26journal%3DEnviron.%2BInt%26author%3DH.%2BZhigui%26author%3DL.%2BGuiying%26author%3DC.%2BJiangyao%26author%3DH.%2BYong%26title%3DPollution%2Bcharacteristics%2Band%2Bhealth%2Brisk%2Bassessment%2Bof%2Bvolatile%2Borganic%2Bcompounds%2Bemitted%2Bfrom%2Bdifferent%2Bplastic%2Bsolid%2Bwasterecycling%2Bworkshops&doi=10.1002%2Fstar.201600070&doiOfLink=10.1016%2Fj.envint.2015.01.004&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fstar.201600070&key=000347591000005&getFTLinkType=true&doiForPubOfPage=10.1002%2Fstar.201600070&refDoi=10.1016%2Fj.wasman.2014.09.030&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D35%26publication_year%3D2015%26pages%3D29-35%26journal%3DWaste%2BManage%26author%3DO.%2BKemal%26author%3DE.%2BSemih%26author%3DI.%2BSahin%26author%3DI.%2BIdil%26title%3DA%2Bnew%2Bclassification%2Bscheme%2Bof%2Bplastic%2Bwastes%2Bbased%2Bupon%2Brecycling%2Blabels&doi=10.1002%2Fstar.201600070&doiOfLink=10.1016%2Fj.wasman.2014.09.030&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fstar.201600070&key=1%3ACAS%3A528%3ADC%252BC2cXhvFWqt7nP&getFTLinkType=true&doiForPubOfPage=10.1002%2Fstar.201600070&refDoi=10.1016%2Fj.wasman.2014.10.017&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1002%2Fstar.201600070&key=25458766&getFTLinkType=true&doiForPubOfPage=10.1002%2Fstar.201600070&refDoi=10.1016%2Fj.wasman.2014.10.017&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fstar.201600070&key=000347591000003&getFTLinkType=true&doiForPubOfPage=10.1002%2Fstar.201600070&refDoi=10.1016%2Fj.wasman.2014.10.017&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D35%26publication_year%3D2015%26pages%3D12-20%26journal%3DWaste%2BManage%26author%3DS.%2BSerranti%26author%3DV.%2BLuciani%26author%3DG.%2BBonifazi%26author%3DB.%2BHu%26author%3DP.%2BRem%26title%3DAn%2Binnovative%2Brecycling%2Bprocess%2Bto%2Bobtain%2Bpure%2Bpolyethyleneand%2Bpolypropylene%2Bfrom%2Bhousehold%2Bwaste&doi=10.1002%2Fstar.201600070&doiOfLink=10.1016%2Fj.wasman.2014.10.017&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fstar.201600070&key=1%3ACAS%3A528%3ADC%252BC2cXnvFCjsbo%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fstar.201600070&refDoi=10.1016%2Fj.marpolbul.2014.03.003&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1002%2Fstar.201600070&key=24837025&getFTLinkType=true&doiForPubOfPage=10.1002%2Fstar.201600070&refDoi=10.1016%2Fj.marpolbul.2014.03.003&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fstar.201600070&key=000339130000046&getFTLinkType=true&doiForPubOfPage=10.1002%2Fstar.201600070&refDoi=10.1016%2Fj.marpolbul.2014.03.003&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D83%26publication_year%3D2014%26pages%3D290-297%26journal%3DMar.%2BPollut.%2BBull%26author%3DR.%2BRan%25E2%2580%2590Zhou%26author%3DX.%2BQin%26author%3DS.%2BPeng%26author%3DS.%2BDeng%26title%3DTotal%2Bpetroleum%2Bhydrocarbons%2Band%2Bheavy%2Bmetals%2Bin%2Bthe%2Bsurface%2Bsediments%2Bof%2BBohai%2BBay%252C%2BChina%253A%2BLong%25E2%2580%2590term%2Bvariations%2Bin%2Bpollution%2Bstatus%2Band%2Badverse%2Bbiological%2Brisk&doi=10.1002%2Fstar.201600070&doiOfLink=10.1016%2Fj.marpolbul.2014.03.003&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fstar.201600070&key=1%3ACAS%3A528%3ADC%252BC3MXhs1CgsrvK&getFTLinkType=true&doiForPubOfPage=10.1002%2Fstar.201600070&refDoi=10.1016%2Fj.jclepro.2011.10.003&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fstar.201600070&key=000300076300006&getFTLinkType=true&doiForPubOfPage=10.1002%2Fstar.201600070&refDoi=10.1016%2Fj.jclepro.2011.10.003&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D23%26publication_year%3D2012%26pages%3D47-56%26journal%3DJ.%2BCleaner%2BProd%26author%3DR.%2B%25C3%2581lvarez%25E2%2580%2590Ch%25C3%25A1vez%26author%3DS.%2BEdwards%26author%3DR.%2BMoure%25E2%2580%2590Eraso%26author%3DK.%2BGeiser%26title%3DSustainability%2Bof%2Bbio%25E2%2580%2590based%2Bplastics%253A%2BGeneral%2Bcomparative%2Banalysis%2Bandrecommendations%2Bfor%2Bimprovement&doi=10.1002%2Fstar.201600070&doiOfLink=10.1016%2Fj.jclepro.2011.10.003&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1002%2Fstar.201600070&key=1%3ACAS%3A528%3ADC%252BC2MXksVCmtr4%253D&getFTLinkType=true&doiForPubOfPage=10.1002%2Fstar.201600070&refDoi=10.1002%2Fstar.201400265&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2Fstar.201600070&key=000354215000012&getFTLinkType=true&doiForPubOfPage=10.1002%2Fstar.201600070&refDoi=10.1002%2Fstar.201400265&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D67%26publication_year%3D2015%26pages%3D493-501%26journal%3DStarch%252FSt%25C3%25A4rke%26author%3DC.%2BShijie%26author%3DZ.%2BWenpeng%26author%3DW.%2BYumin%26title%3DOptimization%2Bof%2Bsynthesis%2Band%2Bcharacterization%2Bof%2Boxidized%2Bstarch%25E2%2580%2590graft%25E2%2580%2590poly%2528styrene%25E2%2580%2590butyl%2Bacrylate%2529%2Blatex%2Bfor%2Bpaper%2Bcoating&doi=10.1002%2Fstar.201600070&doiOfLink=10.1002%2Fstar.201400265&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/toc/1521379x/2016/68/11-12
https://onlinelibrary.wiley.com/toc/1521379x/2016/68/11-12
https://onlinelibrary.wiley.com/toc/1521379x/2016/68/11-12
https://onlinelibrary.wiley.com/toc/1521379x/2016/68/11-12
https://onlinelibrary.wiley.com/toc/1521379x/2016/68/11-12
https://onlinelibrary.wiley.com/toc/1521379x/2016/68/11-12
https://onlinelibrary.wiley.com/toc/1521379x/2016/68/11-12
https://onlinelibrary.wiley.com/journal/1521379x
https://onlinelibrary.wiley.com/journal/1521379x
https://onlinelibrary.wiley.com/journal/1521379x
https://onlinelibrary.wiley.com/journal/1521379x
https://onlinelibrary.wiley.com/journal/1521379x
https://onlinelibrary.wiley.com/doi/full/10.1002/star.201700135
https://onlinelibrary.wiley.com/doi/full/10.1002/star.201700135
https://onlinelibrary.wiley.com/authored-by/Ram%C3%ADrez%E2%80%90Hern%C3%A1ndez/Aurelio
https://onlinelibrary.wiley.com/authored-by/Aparicio%E2%80%90Saguil%C3%A1n/Alejandro
https://onlinelibrary.wiley.com/authored-by/Mata%E2%80%90Mata/Jos%C3%A9+L.
https://onlinelibrary.wiley.com/authored-by/Gonz%C3%A1lez%E2%80%90Garc%C3%ADa/Gerardo
https://onlinelibrary.wiley.com/authored-by/Hern%C3%A1ndez%E2%80%90Mendoza/H%C3%A9ctor
https://onlinelibrary.wiley.com/authored-by/B%C3%A1ez%E2%80%90Garc%C3%ADa/Eduardo
https://onlinelibrary.wiley.com/authored-by/Conde%E2%80%90Acevedo/Carlos
https://onlinelibrary.wiley.com/doi/full/10.1002/star.201600197
https://onlinelibrary.wiley.com/doi/full/10.1002/star.201600197
https://onlinelibrary.wiley.com/authored-by/Ram%C3%ADrez%E2%80%90Hern%C3%A1ndez/Aurelio
https://onlinelibrary.wiley.com/authored-by/Aparicio%E2%80%90Saguil%C3%A1n/Alejandro
https://onlinelibrary.wiley.com/authored-by/Mata%E2%80%90Mata/Jos%C3%A9+L.
https://onlinelibrary.wiley.com/authored-by/Gonz%C3%A1lez%E2%80%90Garc%C3%ADa/Gerardo
https://onlinelibrary.wiley.com/authored-by/Hern%C3%A1ndez%E2%80%90Mendoza/H%C3%A9ctor
https://onlinelibrary.wiley.com/authored-by/Guti%C3%A9rrez%E2%80%90Fuentes/Alfredo
https://onlinelibrary.wiley.com/authored-by/B%C3%A1ez%E2%80%90Garc%C3%ADa/Eduardo
https://onlinelibrary.wiley.com/doi/full/10.1002/star.200400283
https://onlinelibrary.wiley.com/doi/full/10.1002/star.200400283
https://onlinelibrary.wiley.com/authored-by/Gonz%C3%A1lez%E2%80%90Soto/Rosalia+A.
https://onlinelibrary.wiley.com/authored-by/Agama%E2%80%90Acevedo/Edith
https://onlinelibrary.wiley.com/authored-by/Solorza%E2%80%90Feria/Javier
https://onlinelibrary.wiley.com/authored-by/Rend%C3%B3n%E2%80%90Villalobos/Rodolfo
https://onlinelibrary.wiley.com/authored-by/Bello%E2%80%90P%C3%A9rez/Luis+Arturo
https://onlinelibrary.wiley.com/doi/full/10.1002/star.200400386
https://onlinelibrary.wiley.com/doi/full/10.1002/star.200400386
https://onlinelibrary.wiley.com/authored-by/Aparicio%E2%80%90Saguil%C3%A1n/Alejandro
https://onlinelibrary.wiley.com/authored-by/Flores%E2%80%90Huicochea/Emmanuel
https://onlinelibrary.wiley.com/authored-by/Tovar/Juscelino
https://onlinelibrary.wiley.com/authored-by/Garc%C3%ADa%E2%80%90Su%C3%A1rez/Francisco
https://onlinelibrary.wiley.com/authored-by/Guti%C3%A9rrez%E2%80%90Meraz/Felipe
https://onlinelibrary.wiley.com/authored-by/Bello%E2%80%90P%C3%A9rez/Luis+A.
https://onlinelibrary.wiley.com/doi/full/10.1002/star.201000025
https://onlinelibrary.wiley.com/doi/full/10.1002/star.201000025
https://onlinelibrary.wiley.com/authored-by/Rodr%C3%ADguez%E2%80%90Mar%C3%ADn/Mar%C3%ADa+L.
https://onlinelibrary.wiley.com/authored-by/N%C3%BA%C3%B1ez%E2%80%90Santiago/Carmen
https://onlinelibrary.wiley.com/authored-by/Wang/Ya%E2%80%90Jane
https://onlinelibrary.wiley.com/authored-by/Bello%E2%80%90P%C3%A9rez/Luis+A.
javascript:void(0)

