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Abstract
Mixed culture sludge has been widely used as a microbial consortium for biohydrogen production. Simple thermal
treatment of sludge is usually required in order to eliminate any H -consuming bacteria that would reduce H
production. In this study, thermal treatment of sludge was carried out at various temperatures. Electron flow model
was then applied in order to assess community structure in the sludge upon thermal treatment for biohydrogen
production. Results show that the dominant electron sink was acetate (150–217 eˉ meq/mol glucose). The electron
equivalent (eˉ eq) balances were within 0.8–18% for all experiments. Treatment at 100 °C attained the highest H  yield
of 3.44 mol H /mol glucose from the stoichiometric reaction. As the treatment temperature increased from 80 to 100
°C, the computed acetyl-CoA and reduced form of ferredoxin (Fd ) concentrations increased from 13.01 to 17.34 eˉ
eq (1.63–2.17 mol) and 1.34 to 4.18 eˉ eq (0.67–2.09 mol), respectively. The NADH  balance error varied from 3 to
10% and the term eˉ(Fd↔NADH ) (m) in the NADH  balance was NADH  consumption (m = −1). The H  production
was mainly via the Fd:hydrogenase system and this is supported with a good NADH  balance. Using the modified
Gompertz model, the highest maximum H  production potential was 1194 mL whereas the maximum rate of H
production was 357 mL/h recorded at 100 °C of treatment. © 2019 Elsevier Ltd

   

Author keywords
Biohydrogen Electron flow model H  yield Kinetic model Stoichiometry

Funding details

Funding sponsor Funding number Acronym

◅ Back to results

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

View at Publisher

Journal of Environmental Management
Volume 250, 15 November 2019, Article number 109461

2

Amin, M.M.a,b Taheri, E.a,b,c Bina, B.a,b van Ginkel, S.W.d Ghasemian, M.a Puad, N.I.M.e
Fatehizadeh, A.a,b

 

a

b

c

  View additional affiliations

 View references (47)

2 2

2

2

red

2

2 2 2 2

2

2 2

Chemistry database information 

Substances

⤢

OHH3C

⤢

N
O

N

N

OHHO

N

NH 2

OPO

OH

O

PO

OH

O

O

OHHO

N

O NH 2

⤢

acetyl-CoA

2

PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.

Metrics 

Cited by 0 documents

Inform me when this document
is cited in Scopus:

 

Related documents

,  , 
(2016) Environmental Science
and Pollution Research

,  , 
(2017) Process Biochemistry

,  ,

(2018) Journal of Medical Signals
and Sensors

 

Find more related documents in
Scopus based on:

❓



Set citation alert ▻

 ▻Set citation feed

Stoichiometry evaluation of
biohydrogen production from
various carbohydrates

 Amin, M.M. Bina, B. Taheri, E.

Metabolism and kinetic study of
bioH2 production by anaerobic
sludge under different acid
pretreatments

 Amin, M.M. Bina, B. Taheri, E.

Comparison of acetate-butyrate
and acetate-ethanol metabolic
pathway in biohydrogen
production

 Taheri, E. Amin, M.M.
Pourzamani, H.

View all related documents based
on references

 ▻Authors  ▻Keywords

Delays in some content being added to Scopus

We have identified an issue which means that some sources will face delays in new issues being added to Scopus. We apologize for any inconvenience and will share updates via Twitter

(@Scopus) and via the  Scopus blog here

×

https://www-scopus-com.ezproxy.um.edu.my/home.uri?zone=header&origin=searchbasic
https://www-scopus-com.ezproxy.um.edu.my/results/results.uri?sort=plf-f&src=s&st1=Electron+flow+of+biological+H2+production+by+sludge+under+simple+thermal+treatment%3a+Kinetic+study&st2=&sid=5ca1aec87cd6816387c6e4b72e6c56a5&sot=b&sdt=b&sl=104&s=TITLE%28Electron+flow+of+biological+H2+production+by+sludge+under+simple+thermal+treatment%3a+Kinetic+study%29&offset=1&origin=recordpage
https://www-scopus-com.ezproxy.um.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.jenvman.2019.109461&locationID=1&categoryID=4&eid=2-s2.0-85071773658&issn=03014797&linkType=ViewAtPublisher&year=2019&origin=recordpage&dig=f48aba7caa28d496d603048fd34eda89&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/sourceid/23371?origin=recordpage
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=14015244800&amp;eid=2-s2.0-85071773658
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=54997206100&amp;eid=2-s2.0-85071773658
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=15062366100&amp;eid=2-s2.0-85071773658
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=6603009472&amp;eid=2-s2.0-85071773658
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=36637095700&amp;eid=2-s2.0-85071773658
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=57195457576&amp;eid=2-s2.0-85071773658
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=36782045000&amp;eid=2-s2.0-85071773658
mailto:A.Fatehizadeh@hlth.mui.ac.ir
https://www.reaxys.com/?origin=Scopus
https://www-scopus-com.ezproxy.um.edu.my/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85071773658&theme=plum-scopus-theme
https://www-scopus-com.ezproxy.um.edu.my/results/rss/handler.uri?citeEid=2-s2.0-85071773658
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84982833325&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Electron+flow+of+biological+H2+production+by+sludge+under+simple+thermal+treatment%3a+Kinetic+study&st2=&sid=5ca1aec87cd6816387c6e4b72e6c56a5&sot=b&sdt=b&sl=104&s=TITLE%28Electron+flow+of+biological+H2+production+by+sludge+under+simple+thermal+treatment%3a+Kinetic+study%29&relpos=0
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=14015244800&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=15062366100&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=54997206100&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85022194777&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Electron+flow+of+biological+H2+production+by+sludge+under+simple+thermal+treatment%3a+Kinetic+study&st2=&sid=5ca1aec87cd6816387c6e4b72e6c56a5&sot=b&sdt=b&sl=104&s=TITLE%28Electron+flow+of+biological+H2+production+by+sludge+under+simple+thermal+treatment%3a+Kinetic+study%29&relpos=1
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=14015244800&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=15062366100&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=54997206100&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85047856162&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Electron+flow+of+biological+H2+production+by+sludge+under+simple+thermal+treatment%3a+Kinetic+study&st2=&sid=5ca1aec87cd6816387c6e4b72e6c56a5&sot=b&sdt=b&sl=104&s=TITLE%28Electron+flow+of+biological+H2+production+by+sludge+under+simple+thermal+treatment%3a+Kinetic+study%29&relpos=2
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=54997206100&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=14015244800&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=56625094200&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/search/submit/mlt.uri?eid=2-s2.0-85071773658&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/search/submit/mlt.uri?eid=2-s2.0-85071773658&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/search/submit/mlt.uri?eid=2-s2.0-85071773658&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://blog.scopus.com/posts/scopus-is-experiencing-some-issues-related-to-content-currency


References (47)

Funding sponsor Funding number Acronym

Isfahan University of Medical Sciences IUMS

Funding text
This research was supported by Grant No. 393298 from the Isfahan University of Medical Sciences of Iran.

Adorno, M.A.T., Hirasawa, J.S., Varesche, M.B.A.
Development and validation of two methods to quantify volatile acids (C -C ) by GC/FID: headspace
(automatic and manual) and liquid-liquid extraction (LLE)
(2014) Am. J. Anal. Chem., 5, p. 406.  .

 

Aljerf, L.
Fabrication et test d'un catalyseur d'acide sulfonique approprié pour la réaction de production des
biocarburants
(2015) Afrique Sci., 11, pp. 349-358.  .

 

Amin, M.M., Bina, B., Taheri, E., Zare, M.R., Ghasemian, M., Van Ginkel, S.W., Fatehizadeh, A.

(2017) Process Biochemistry, 61, pp. 24-29.  .

doi: 10.1016/j.procbio.2017.06.015

Amin, M.M., Zilles, J.L., Greiner, J., Charbonneau, S., Raskin, L., Morgenroth, E.

(2006) Environmental Science and Technology, 40 (12), pp. 3971-3977.  .
doi: 10.1021/es060428j

Baird, R.B., Eaton, A.D., Rice, E.W.
Standard Methods for the Examination of Water and Wastewater
(2012) .  .
American Public Health Association Washington, DC

 

ISSN: 03014797
CODEN: JEVMA
Source Type: Journal
Original language: English

DOI: 10.1016/j.jenvman.2019.109461
Document Type: Article
Publisher: Academic Press

 ▻View in search results format

     All Export  Print  E-mail  Save to PDF Create bibliography

1
2 6

Cited 63 times

2

Cited 8 times

3

Metabolism and kinetic study of bioH  production by anaerobic sludge under different
acid pretreatments

2

Cited 7 times
www.elsevier.com/inca/publications/store/4/2/2/8/5/7

View at Publisher

4

Influence of the antibiotic erythromycin on anaerobic treatment of a pharmaceutical
wastewater

Cited 79 times

View at Publisher

5

Cited 11391 times

Delays in some content being added to Scopus

We have identified an issue which means that some sources will face delays in new issues being added to Scopus. We apologize for any inconvenience and will share updates via Twitter

(@Scopus) and via the  Scopus blog here

×

https://www-scopus-com.ezproxy.um.edu.my/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=fbceecad5cbe60d78d1b977886098bfc&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85071773658%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85071773658
https://www-scopus-com.ezproxy.um.edu.my/search/submit/citedby.uri?eid=2-s2.0-85071773658&refeid=2-s2.0-84923064658&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.ezproxy.um.edu.my/search/submit/citedby.uri?eid=2-s2.0-85071773658&refeid=2-s2.0-85064220782&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?eid=2-s2.0-85022194777&origin=reflist&sort=plf-f&src=s&st1=Electron+flow+of+biological+H2+production+by+sludge+under+simple+thermal+treatment%3a+Kinetic+study&st2=&sid=5ca1aec87cd6816387c6e4b72e6c56a5&sot=b&sdt=b&sl=104&s=TITLE%28Electron+flow+of+biological+H2+production+by+sludge+under+simple+thermal+treatment%3a+Kinetic+study%29&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/search/submit/citedby.uri?eid=2-s2.0-85071773658&refeid=2-s2.0-85022194777&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezproxy.um.edu.my/record/www.elsevier.com/inca/publications/store/4/2/2/8/5/7
https://www-scopus-com.ezproxy.um.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.procbio.2017.06.015&locationID=3&categoryID=4&eid=2-s2.0-85022194777&issn=13595113&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=b81afc54d1c2c67cc3dbdb5caaa33fc1&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?eid=2-s2.0-33745134057&origin=reflist&sort=plf-f&src=s&st1=Electron+flow+of+biological+H2+production+by+sludge+under+simple+thermal+treatment%3a+Kinetic+study&st2=&sid=5ca1aec87cd6816387c6e4b72e6c56a5&sot=b&sdt=b&sl=104&s=TITLE%28Electron+flow+of+biological+H2+production+by+sludge+under+simple+thermal+treatment%3a+Kinetic+study%29&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/search/submit/citedby.uri?eid=2-s2.0-85071773658&refeid=2-s2.0-33745134057&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezproxy.um.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1021%2fes060428j&locationID=3&categoryID=4&eid=2-s2.0-33745134057&issn=0013936X&linkType=ViewAtPublisher&year=2006&origin=reflist&dig=2e57d6ebd9882fbea3741ac62ff27ca3&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/search/submit/citedby.uri?eid=2-s2.0-85071773658&refeid=2-s2.0-84870560686&src=s&origin=reflist&refstat=dummy
https://blog.scopus.com/posts/scopus-is-experiencing-some-issues-related-to-content-currency


Bedi, A.S., Sparrow, R., Tasciotti, L.

 (Open Access)

(2017) Energy Economics, 68, pp. 66-76.  .

doi: 10.1016/j.eneco.2017.09.006

Bina, B., Amin, M.M., Pourzamani, H., Fatehizadeh, A., Ghasemian, M., Mahdavi, M., Taheri, E.

 (Open Access)

(2019) MethodsX, 6, pp. 1496-1505.

doi: 10.1016/j.mex.2019.06.013

Bundhoo, M.A.Z., Mohee, R., Hassan, M.A.

(2015) Journal of Environmental Management, 157, pp. 20-48.  .

doi: 10.1016/j.jenvman.2015.04.006

da Silva Veras, T., Mozer, T.S., da Costa Rubim Messeder dos Santos, D., da Silva César, A.

(2017) International Journal of Hydrogen Energy, 42 (4), pp. 2018-2033.  .

doi: 10.1016/j.ijhydene.2016.08.219

Das, D., Vezirogľu, T.N.
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