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Abstract
In the expression process of slurry material using a filter-press of compression type, the process is divided into two
periods: the filtration period and the consolidation period. Identification of the exact time of the culmination of
filtration period is essential for operating the press effectively. This study focused on the electrokinetic phenomena
during expression operation of zinc oxide slurry to obtain information on the status of the filter chamber. We have
measured the time course of electrical potential difference (EPD) between both ends of expressed material during the
expression process using a laboratory piston press. The absolute value of EPD increased with the progress of the
filtration period, followed by the decrease during the consolidation period. It was observed that the time at which the
absolute value of the EPD began to decline coincided with the time at which the filtration period ended. EPD reached
the plateau value at the end of consolidation. In a consolidation of homogeneous semisolid material, the absolute
value of EPD increased at the beginning of the operation, followed by the decline to the plateau value. We have
extended the theoretical equation of streaming potential for a straight capillary to be applied to a tortuous flow path of
the expressed material. The time course of EPD can be qualitatively explained by using the proposed equation for EPD
and calculated liquid pressure distributions based on the conventional filtration and consolidation theories by
considering the medium resistance. © 2020 Elsevier B.V.

SciVal Topic Prominence 

Topic: 

Prominence percentile: 94.189

Author keywords

◅ Back to results

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

View at Publisher

Separation and Purification Technology
Volume 256, 1 February 2021, Article number 117761

Iwata, M.a  Shimoizu, K.a Sadai, H.a Iwasaki, T.a Nakamura, K.b Jami, M.S.c 

a

b

c

 View references (39)



Nanofiltration | Reverse Osmosis | Desalination



Chemistry database information 

Substances

⤢

Zn O

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

,  ,

(2011) Journal of Membrane
Science

,  ,

(2012) Journal of Chemical
Engineering of Japan

,  ,

(2012) Journal of Membrane
Science

  

Find more related documents in
Scopus based on:

❓  ▻View all metrics



Set citation alert ▻

Development and use of a novel
method for in line
characterisation of fouling layers
electrokinetic properties and for
fouling monitoring

 Teychene, B. Loulergue, P.
Guigui, C.

Zeta potential monitoring during
microfiltration of humic acid

 Nakamura, K. Orime, T.
Martsumoto, K.

Response of zeta potential to cake
formation and pore blocking
during the microfiltration of latex
particles

 Nakamura, K. Orime, T.
Matsumoto, K.

View all related documents based
on references

 ▻Authors  ▻Keywords

Brought to you by  INTERNATIONAL ISLAMIC UNIVERSITY MALAYSIA

 
 Search Sources Lists  ↗SciVal Create account Si

https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Analysis+of+electrokinetic+response+of+solid-liquid+mixture+during+expression+operation&st2=&sid=0090c23bd523ec733b6f383d42014b6a&sot=b&sdt=b&sl=94&s=TITLE%28Analysis+of+electrokinetic+response+of+solid-liquid+mixture+during+expression+operation%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.seppur.2020.117761&locationID=1&categoryID=4&eid=2-s2.0-85091996756&issn=13835866&linkType=TemplateLinking&year=2021&zone=outwardlinks&origin=recordpage&dig=5ab190df868ab1c7feeb5734fef05e6e
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.seppur.2020.117761&locationID=1&categoryID=4&eid=2-s2.0-85091996756&issn=13835866&linkType=ViewAtPublisher&year=2021&origin=recordpage&dig=4407bbf6839022496c68e7db112a2e55
https://www.scopus.com/sourceid/14292?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=7402168514&amp;eid=2-s2.0-85091996756
mailto:iwata@chemeng.osakafu-u.ac.jp
https://www.scopus.com/authid/detail.uri?authorId=57219267503&amp;eid=2-s2.0-85091996756
https://www.scopus.com/authid/detail.uri?authorId=57219267977&amp;eid=2-s2.0-85091996756
https://www.scopus.com/authid/detail.uri?authorId=57219266324&amp;eid=2-s2.0-85091996756
https://www.scopus.com/authid/detail.uri?authorId=7406770548&amp;eid=2-s2.0-85091996756
https://www.scopus.com/authid/detail.uri?authorId=36949955800&amp;eid=2-s2.0-85091996756
https://www.reaxys.com/?origin=Scopus
https://www.scopus.com/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85091996756&theme=plum-scopus-theme
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-79951556255&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Analysis+of+electrokinetic+response+of+solid-liquid+mixture+during+expression+operation&st2=&sid=0090c23bd523ec733b6f383d42014b6a&sot=b&sdt=b&sl=94&s=TITLE%28Analysis+of+electrokinetic+response+of+solid-liquid+mixture+during+expression+operation%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=24559461000&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=36806603200&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=6506527090&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84865397074&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Analysis+of+electrokinetic+response+of+solid-liquid+mixture+during+expression+operation&st2=&sid=0090c23bd523ec733b6f383d42014b6a&sot=b&sdt=b&sl=94&s=TITLE%28Analysis+of+electrokinetic+response+of+solid-liquid+mixture+during+expression+operation%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7406770548&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55018494100&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55343903800&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84858440461&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Analysis+of+electrokinetic+response+of+solid-liquid+mixture+during+expression+operation&st2=&sid=0090c23bd523ec733b6f383d42014b6a&sot=b&sdt=b&sl=94&s=TITLE%28Analysis+of+electrokinetic+response+of+solid-liquid+mixture+during+expression+operation%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7406770548&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55018494100&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=10142783300&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85091996756&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85091996756&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85091996756&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://www.scopus.com/record/iium.edu.my
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/search/form.uri?zone=TopNavBar&origin=recordpage&display=basic
https://www.scopus.com/sources.uri?zone=TopNavBar&origin=recordpage
https://www.scopus.com/results/storedList.uri?listId=myDocList&origin=recordpage&zone=TopNavBar
https://www.scival.com/home
https://www.scopus.com/signin.uri?&origin=recordpage&zone=TopNavBar
https://www.scopus.com/signin.uri?origin=recordpage&zone=TopNavBar
https://www.scopus.com/signin.uri?origin=recordpage&zone=TopNavBar


References (39)

Consolidation Expression Filtration Monitoring Streaming potential

Indexed keywords

Engineering
controlled terms:

Electrodynamics II-VI semiconductors Presses (machine tools) Zinc oxide

Engineering
uncontrolled terms

Consolidation theory Conventional filtration Electrical potential Electrokinetic phenomena

Semi-solid materials Solid-liquid mixtures Streaming Potential Theoretical equation

Engineering main
heading:

Filtration

Couper, J.R., Penney, W.R., Fair, J.R., Walas, S.M. 
Chemical Process Equipment – Selection and Design 
(2012) , p. 329.  . 
third ed. Elsevier-BH 

 

Shirato, M., Murase, T., Kato, H., Fukaya, S. 
(1967) 
Studies on expression of slurries under constant pressure, Kagaku Kogaku 31 1125-1131 (in Japanese). 

 

Shirato, M., Murase, T., Kato, H., Fukaya, S. 
Fundamental analysis for expression under constant pressure 
(1970) Filtr. Sep., 7, pp. 277-282.  . 

 

Murase, T., Moridera, H., Negawa, M., Shirato, M. 

 (Open Access)

(1971) JOURNAL of CHEMICAL ENGINEERING of JAPAN, 4 (3), pp. 263-268.  . 
doi: 10.1252/jcej.4.263 

Shirato, Mompei, Murase, Toshiro, Iwata, Masashi 

(1986) Memoirs of the Faculty of Engineering, Nagoya University, 38 (1), pp. 42-85.  . 

ISSN: 13835866
CODEN: SPUTF
Source Type: Journal
Original language: English

DOI: 10.1016/j.seppur.2020.117761
Document Type: Article
Publisher: Elsevier B.V.

 ▻View in search results format

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

1

Cited 244 times

2

3

Cited 62 times

4

Analysis of expression operations

Cited 45 times

View at Publisher

5

THEORETICAL AND EXPERIMENTAL STUDIES IN EXPRESSION.

Cited 7 times

https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=49b9c8f1904eadd3d1a10e19f67ce435&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85091996756%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85091996756
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85091996756&refeid=2-s2.0-33749382406&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85091996756&refeid=2-s2.0-0001572955&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-85007995151&origin=reflist&sort=plf-f&src=s&st1=Analysis+of+electrokinetic+response+of+solid-liquid+mixture+during+expression+operation&st2=&sid=0090c23bd523ec733b6f383d42014b6a&sot=b&sdt=b&sl=94&s=TITLE%28Analysis+of+electrokinetic+response+of+solid-liquid+mixture+during+expression+operation%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85091996756&refeid=2-s2.0-85007995151&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1252%2fjcej.4.263&locationID=3&categoryID=4&eid=2-s2.0-85007995151&issn=00219592&linkType=ViewAtPublisher&year=1971&origin=reflist&dig=4a6605edbb6bb31aaa4d8695ba7c1ab2
https://www.scopus.com/record/display.uri?eid=2-s2.0-0022451634&origin=reflist&sort=plf-f&src=s&st1=Analysis+of+electrokinetic+response+of+solid-liquid+mixture+during+expression+operation&st2=&sid=0090c23bd523ec733b6f383d42014b6a&sot=b&sdt=b&sl=94&s=TITLE%28Analysis+of+electrokinetic+response+of+solid-liquid+mixture+during+expression+operation%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85091996756&refeid=2-s2.0-0022451634&src=s&origin=reflist&refstat=core

