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Abstract

Gravity separation stands as a fundamental method in the mining industry, leveraging the differences in
mineral density to efficiently extract valuable resources from ore. This article explores the significance of gravity
separation, delving into its dual role of achieving high yields while promoting sustainability. It examines the principles,
technological advancements, and environmental benefits, emphasizing the critical balance between efficiency and
ecological responsibility. Through innovations in technology and a steadfast commitment to sustainability, gravity
separation emerges as a cornerstone in modern mining practices.
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Introduction

Mining operations around the globe rely on various methods to
extract valuable minerals from ore. Among these, gravity separation
stands as a pivotal technique, offering both high yield and environmental
sustainability. This method involves separating minerals based on their
density, exploiting the force of gravity to segregate materials efficiently.
Balancing high yield with sustainable mining practices, gravity
separation techniques have emerged as a cornerstone in the mining
industry [1].

The pursuit of efficient mineral extraction in the mining industry
hinges upon balancing yield with environmental responsibility. Gravity
separation, a method founded on exploiting differences in mineral
density, stands as a cornerstone in this endeavor. The introduction of
this article delves into the pivotal role of gravity separation in mining
operations. It highlights the critical need to optimize mineral recovery
while aligning with sustainable practices, emphasizing the method's
principle and significance [2].

As global demand for minerals surges, the imperative to extract
and process ores efficiently becomes increasingly pressing. Gravity
separation techniques, leveraging the force of gravity to segregate
minerals, offer a sustainable solution. This introduction sets the
stage for understanding the principles and advancements in this
method, showcasing its dual role in maximizing yield and minimizing
environmental impact. It introduces the evolving technological
landscape that refines gravity separation, positioning it as a key player
in the journey towards responsible and efficient mineral extraction. The
introduction lays the groundwork for an exploration into how gravity
separation strikes a crucial balance between yield and sustainability in
the mining landscape [3].

At its core, gravity separation is founded on the principle of
exploiting differences in the density of minerals. By utilizing the
varying densities of materials, this method allows the separation of
particles based on their specific gravities. This separation occurs in a
medium, often water, enabling the heavier particles to settle while the
lighter materials rise or float, thus creating a distinct segregation [4].

The efficacy of gravity separation in mining lies in its ability to
achieve high yields of valuable minerals. Techniques such as jigging,
spirals, and centrifugal separation have significantly advanced,
enabling the concentration of minerals like gold, tin, and diamonds.
The precision and adaptability of these methods contribute to enhanced

ore recovery, providing a sustainable solution for meeting the growing
demand for minerals.

Gravity separation offers a sustainable approach to mining. Unlike
some traditional methods, it minimizes the need for harmful chemicals,
reducing the environmental impact of mining operations. By using
gravity to separate minerals, this technique lessens the reliance on
energy-intensive processes, thereby decreasing the carbon footprint
and fostering environmental responsibility [5,6].

Continuous advancements in technology have revolutionized the
effectiveness of gravity separation in mining. Innovations in equipment
design, automation, and sensor-based sorting have optimized the
process, enhancing both efficiency and accuracy. State-of-the-art
machinery and sophisticated algorithms ensure precise separation,
maximizing the recovery of valuable minerals while minimizing waste.

Although gravity separation is highly efficient, challenges persist.
As ore grades decline, the demand for more sophisticated and nuanced
gravity separation methods increases. However, ongoing research and
development are paving the way for new approaches that promise to
overcome these challenges. Future prospects include the integration of
emerging technologies like machine learning and artificial intelligence
to further refine the process.

In the realm of mining, sustainability is becoming an increasingly
critical consideration. Gravity separation aligns with this ethos,
offering an environmentally friendly and economically viable method
of mineral extraction. By striking a balance between high yield and
sustainability, this technique stands as a cornerstone for responsible
mining practices [7].

Discussion

Yield maximization and efficiency

Gravity separation methods have demonstrated significant
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potential in maximizing the yield of valuable minerals. Techniques
such as jigging, spirals, and centrifugal separation have evolved to
efficiently concentrate ores, enhancing recovery rates. The adaptability
and precision of these methods underscore their pivotal role in meeting
the escalating demands for minerals.

Environmental sustainability

An integral facet of gravity separation is its alignment with
sustainable mining practices. By relying on gravity to segregate
minerals based on density, this technique reduces the dependency on
environmentally harmful chemicals and energy-intensive processes.
Consequently, it minimizes the environmental footprint of mining
operations, positioning itself as a more ecologically responsible method

(8].
Technological advancements

Continuous innovation in technology has transformed the
effectiveness of gravity separation. The evolution of sophisticated
machinery, automation, and sensor-based sorting systems has
significantly enhanced efficiency and accuracy. State-of-the-art
equipment and advanced algorithms ensure precise separation,
maximizing mineral recovery while minimizing waste [9].

Challenges and future outlook

Despite its efficacy, challenges persist, particularly as ore grades
decline. To address these challenges, ongoing research and development
aim to further refine gravity separation methods. The integration of
emerging technologies like machine learning and artificial intelligence
presents promising avenues for optimizing the process and tackling
diminishing ore grades.

Embracing sustainability

Sustainability lies at the core of the ongoing discourse in the mining
industry. Gravity separation emerges as a method that embodies
this ethos. By seamlessly balancing high yield with environmental
responsibility, it stands as a linchpin in the pursuit of responsible and
sustainable mining practices [10].

Conclusion

Gravity separation in mining represents a crucial bridge between
yield and sustainability. As the mining industry navigates the
complexities of increasing demand and environmental responsibility,
this method continues to play a pivotal role. Advancements in
technology and a steadfast commitment to sustainable practices ensure

that gravity separation remains a cornerstone in the quest for efficient,
environmentally conscious mineral extraction. Through technological
advancements and a steadfast commitment to environmental
responsibility, this technique continues to uphold its significance in
the pursuit of efficient, environmentally conscious mineral extraction.
Its pivotal role underscores the potential for responsible resource
extraction in an increasingly demanding yet environmentally conscious
world.

Conflict of Interest

None

Acknowledgement
None

References

1. Semple KT, Morriss AWJ, Paton Gl (2003) Bioavailability of hydrophobic
organic contaminants in soils: fundamental concepts and techniques for
analysis. Eur J Soil Sci 54: 809-818.

2. Wang WX (2005) Uptake, absorption efficiency and elimination of DDT in
marine phytoplankton, copepods and fish. Environmental Pollution 136: 453-
464.

3. Cornelissen G, Gustafsson O (2006) Effects of added PAHs and Precipitated
humic acid coatings on phenanthrene sorption to environmental black carbon.
Environmental Pollution 3: 526-531.

4. Yang L, Zhu B, Xing X (2006) Adsorption of polycyclic aromatic hydrocarbons
by carbon nanomaterials. Environ Sci Technol 40: 1855-1861.

5. Zhou QX, Xiao JP, Wang WD( 2007) Trace analysis of triasulfuron and
bensulfuron-methyl in water samples using a carbon nanotubes packed
cartridge in combination with high-performance liquid chromatography.
Microchim Acta 157: 93-98.

6. Wang LP, Zhao H X, Giu YM, Zhou ZQ (2006) Determination of four
benzodiazepine residues in pork using multi walled carbon nano tubes soild
phase extraction and gass chromatography mass spectrometry. J Chromtagr
A 1136: 99-105.

7. CaiY Q, CaiY, Mou S F, LuY Q (2005) Mutil-walled carbon nano tubes as
a soil phase extraction adsorbent for the determination of chlorophenols in
environmental water samples. J Chromatogr A 1081: 245-247.

8. Cai YQ, Jiang GB, Liu JF, Zhou QX (2003) Multiwalled carbon nanotubes
as a solid-phase extraction adsorbent for the determination of bisphenol a,
4-n-nonylphenol, and 4-tert-octylphenol. Anal Chem 75: 2517-2521.

9. Gotovac S, Hattori Y, Noguchi D, Miyamoto J, Kanamaru M, et al. (2006)
Phenanthrene adsorption from solution on single wall carbon nanotubes. J
Phys Chem B 110: 16219-16224.

10. Cai YQ, Jiang GB, Liu JF, Zhou QX (2003) Multi-walled carbon nanotubes
packed cartridge for the solid-phase extraction of several phthalate esters
from water samples and their determination by high performance liquid
chromatography. Anal Chime Acta 494 149-156.

J Powder Metall Min, an open access journal

Volume 12 + Issue 6 « 1000392


https://www.google.com/search?q=1.+Semple+K+T%2C+Morriss+A+W+J%2C+Paton+G+I+(2003)+Bioavailability+of+hydrophobic+organic+contaminants+in+soils%3A+fundamental+concepts+and+techniques+for+analysis.+Eur+J+Soil+Sci+54%3A+809-818.&rlz=1C1GCEU_enIN819IN819&oq=1.%09Semple+K+T%2C+Morriss+A+W+J%2C+Paton+G+I+(2003)+Bioavailability+of+hydrophobic+organic+contaminants+in+soils%3A+fundamental+concepts+and+techniques+for+analysis.+Eur+J+Soil+Sci+54%3A+809-818.&aqs=chrome..69i57j69i60l2.543j0j7&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=1.+Semple+K+T%2C+Morriss+A+W+J%2C+Paton+G+I+(2003)+Bioavailability+of+hydrophobic+organic+contaminants+in+soils%3A+fundamental+concepts+and+techniques+for+analysis.+Eur+J+Soil+Sci+54%3A+809-818.&rlz=1C1GCEU_enIN819IN819&oq=1.%09Semple+K+T%2C+Morriss+A+W+J%2C+Paton+G+I+(2003)+Bioavailability+of+hydrophobic+organic+contaminants+in+soils%3A+fundamental+concepts+and+techniques+for+analysis.+Eur+J+Soil+Sci+54%3A+809-818.&aqs=chrome..69i57j69i60l2.543j0j7&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=1.+Semple+K+T%2C+Morriss+A+W+J%2C+Paton+G+I+(2003)+Bioavailability+of+hydrophobic+organic+contaminants+in+soils%3A+fundamental+concepts+and+techniques+for+analysis.+Eur+J+Soil+Sci+54%3A+809-818.&rlz=1C1GCEU_enIN819IN819&oq=1.%09Semple+K+T%2C+Morriss+A+W+J%2C+Paton+G+I+(2003)+Bioavailability+of+hydrophobic+organic+contaminants+in+soils%3A+fundamental+concepts+and+techniques+for+analysis.+Eur+J+Soil+Sci+54%3A+809-818.&aqs=chrome..69i57j69i60l2.543j0j7&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=2.+Wang+WX+(2005)+Uptake%2C+absorption+efficiency+and+elimination+of+DDT+in+marine+phytoplankton%2C+copepods+and+fish.+Environmental+Pollution+136%3A+453-464.&rlz=1C1GCEU_enIN819IN819&oq=2.%09Wang+WX+(2005)+Uptake%2C+absorption+efficiency+and+elimination+of+DDT+in+marine+phytoplankton%2C+copepods+and+fish.+Environmental+Pollution+136%3A+453-464.&aqs=chrome..69i57j69i60.495j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=2.+Wang+WX+(2005)+Uptake%2C+absorption+efficiency+and+elimination+of+DDT+in+marine+phytoplankton%2C+copepods+and+fish.+Environmental+Pollution+136%3A+453-464.&rlz=1C1GCEU_enIN819IN819&oq=2.%09Wang+WX+(2005)+Uptake%2C+absorption+efficiency+and+elimination+of+DDT+in+marine+phytoplankton%2C+copepods+and+fish.+Environmental+Pollution+136%3A+453-464.&aqs=chrome..69i57j69i60.495j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=3.+Cornelissen+G%2C+Gustafsson+O+(2006)+Effects+of+added+PAHs+and+Precipitated+humic+acid+coatings+on+phenanthrene+sorption+to+environmental+black+carbon.+Environmental+Pollution+3%3A+526-531.&rlz=1C1GCEU_enIN819IN819&oq=3.%09Cornelissen+G%2C+Gustafsson+O+(2006)+Effects+of+added+PAHs+and+Precipitated+humic+acid+coatings+on+phenanthrene+sorption+to+environmental+black+carbon.+Environmental+Pollution+3%3A+526-531.&aqs=chrome..69i57j69i60.464j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=3.+Cornelissen+G%2C+Gustafsson+O+(2006)+Effects+of+added+PAHs+and+Precipitated+humic+acid+coatings+on+phenanthrene+sorption+to+environmental+black+carbon.+Environmental+Pollution+3%3A+526-531.&rlz=1C1GCEU_enIN819IN819&oq=3.%09Cornelissen+G%2C+Gustafsson+O+(2006)+Effects+of+added+PAHs+and+Precipitated+humic+acid+coatings+on+phenanthrene+sorption+to+environmental+black+carbon.+Environmental+Pollution+3%3A+526-531.&aqs=chrome..69i57j69i60.464j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=4.+Yang+L%2C+Zhu+B%2C+Xing+X+(2006)+Adsorption+of+polycyclic+aromatic+hydrocarbons+by+carbon+nanomaterials+Environ+Sci+Technol+40%3A+1855-1861.&rlz=1C1GCEU_enIN819IN819&oq=4.%09Yang+L%2C+Zhu+B%2C+Xing+X+(2006)+Adsorption+of+polycyclic+aromatic+hydrocarbons+by+carbon+nanomaterials+Environ+Sci+Technol+40%3A+1855-1861.&aqs=chrome..69i57j69i60.559j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=4.+Yang+L%2C+Zhu+B%2C+Xing+X+(2006)+Adsorption+of+polycyclic+aromatic+hydrocarbons+by+carbon+nanomaterials+Environ+Sci+Technol+40%3A+1855-1861.&rlz=1C1GCEU_enIN819IN819&oq=4.%09Yang+L%2C+Zhu+B%2C+Xing+X+(2006)+Adsorption+of+polycyclic+aromatic+hydrocarbons+by+carbon+nanomaterials+Environ+Sci+Technol+40%3A+1855-1861.&aqs=chrome..69i57j69i60.559j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=5.+Zhou+QX%2C+Xiao+JP%2C+Wang+WD(+2007)+Trace+analysis+of+triasulfuron+and+bensulfuron-methyl+in+water+samples+using+a+carbon+nanotubes+packed+cartridge+in+combination+with+high-performance+liquid+chromatography+Microchim+Acta+157%3A+93-98.&rlz=1C1GCEU_enIN819IN819&oq=5.%09Zhou+QX%2C++Xiao+JP%2C++Wang+WD(+2007)+Trace+analysis+of+triasulfuron+and+bensulfuron-methyl+in+water+samples+using+a+carbon+nanotubes+packed+cartridge+in+combination+with+high-performance+liquid+chromatogrFILENAME
https://www.google.com/search?q=5.+Zhou+QX%2C+Xiao+JP%2C+Wang+WD(+2007)+Trace+analysis+of+triasulfuron+and+bensulfuron-methyl+in+water+samples+using+a+carbon+nanotubes+packed+cartridge+in+combination+with+high-performance+liquid+chromatography+Microchim+Acta+157%3A+93-98.&rlz=1C1GCEU_enIN819IN819&oq=5.%09Zhou+QX%2C++Xiao+JP%2C++Wang+WD(+2007)+Trace+analysis+of+triasulfuron+and+bensulfuron-methyl+in+water+samples+using+a+carbon+nanotubes+packed+cartridge+in+combination+with+high-performance+liquid+chromatogrFILENAME
https://www.google.com/search?q=5.+Zhou+QX%2C+Xiao+JP%2C+Wang+WD(+2007)+Trace+analysis+of+triasulfuron+and+bensulfuron-methyl+in+water+samples+using+a+carbon+nanotubes+packed+cartridge+in+combination+with+high-performance+liquid+chromatography+Microchim+Acta+157%3A+93-98.&rlz=1C1GCEU_enIN819IN819&oq=5.%09Zhou+QX%2C++Xiao+JP%2C++Wang+WD(+2007)+Trace+analysis+of+triasulfuron+and+bensulfuron-methyl+in+water+samples+using+a+carbon+nanotubes+packed+cartridge+in+combination+with+high-performance+liquid+chromatogrFILENAME
https://www.google.com/search?q=6.+Wang+L+P%2C+Zhao+H+X%2C+Giu+Y+M%2C+Zhou+Z+Q+(2006)+Determination+of+four+benzodiazepine+residues+in+pork+using+multi+walled+carbon+nano+tubes+soild+phase+extraction+and+gass+chromatography+mass+spectrometry.+J+Chromtagr+A+1136%3A+99-105.&rlz=1C1GCEU_enIN819IN819&oq=6.%09Wang+L+P%2C+Zhao+H+X%2C+Giu+Y+M%2C+Zhou+Z+Q+(2006)+Determination+of+four+benzodiazepine+residues+in+pork+using+multi+walled+carbon+nano+tubes+soild+phase+extraction+and+gass+chromatography+mass+spectrometryFILENAME
https://www.google.com/search?q=6.+Wang+L+P%2C+Zhao+H+X%2C+Giu+Y+M%2C+Zhou+Z+Q+(2006)+Determination+of+four+benzodiazepine+residues+in+pork+using+multi+walled+carbon+nano+tubes+soild+phase+extraction+and+gass+chromatography+mass+spectrometry.+J+Chromtagr+A+1136%3A+99-105.&rlz=1C1GCEU_enIN819IN819&oq=6.%09Wang+L+P%2C+Zhao+H+X%2C+Giu+Y+M%2C+Zhou+Z+Q+(2006)+Determination+of+four+benzodiazepine+residues+in+pork+using+multi+walled+carbon+nano+tubes+soild+phase+extraction+and+gass+chromatography+mass+spectrometryFILENAME
https://www.google.com/search?q=6.+Wang+L+P%2C+Zhao+H+X%2C+Giu+Y+M%2C+Zhou+Z+Q+(2006)+Determination+of+four+benzodiazepine+residues+in+pork+using+multi+walled+carbon+nano+tubes+soild+phase+extraction+and+gass+chromatography+mass+spectrometry.+J+Chromtagr+A+1136%3A+99-105.&rlz=1C1GCEU_enIN819IN819&oq=6.%09Wang+L+P%2C+Zhao+H+X%2C+Giu+Y+M%2C+Zhou+Z+Q+(2006)+Determination+of+four+benzodiazepine+residues+in+pork+using+multi+walled+carbon+nano+tubes+soild+phase+extraction+and+gass+chromatography+mass+spectrometryFILENAME
https://www.google.com/search?q=7.+Cai+Y+Q%2C+Cai+Y%2C+Mou+S+F%2C+Lu+Y+Q+(2005)+Mutil-walled+carbon+nano+tubes+as+a+soil+phase+extraction+adsorbent+for+the+determination+of+chlorophenols+in+environmental+water+samples.+J+Chromatogr+A+1081%3A+245-247.&rlz=1C1GCEU_enIN819IN819&oq=7.%09Cai+Y+Q%2C+Cai+Y%2C+Mou+S+F%2C+Lu+Y+Q+(2005)+Mutil-walled+carbon+nano+tubes+as+a+soil+phase+extraction+adsorbent+for+the+determination+of+chlorophenols+in+environmental+water+samples.+J+Chromatogr+A+1081%3A+245-247.&aqs=chrome..FILENAME
https://www.google.com/search?q=7.+Cai+Y+Q%2C+Cai+Y%2C+Mou+S+F%2C+Lu+Y+Q+(2005)+Mutil-walled+carbon+nano+tubes+as+a+soil+phase+extraction+adsorbent+for+the+determination+of+chlorophenols+in+environmental+water+samples.+J+Chromatogr+A+1081%3A+245-247.&rlz=1C1GCEU_enIN819IN819&oq=7.%09Cai+Y+Q%2C+Cai+Y%2C+Mou+S+F%2C+Lu+Y+Q+(2005)+Mutil-walled+carbon+nano+tubes+as+a+soil+phase+extraction+adsorbent+for+the+determination+of+chlorophenols+in+environmental+water+samples.+J+Chromatogr+A+1081%3A+245-247.&aqs=chrome..FILENAME
https://www.google.com/search?q=7.+Cai+Y+Q%2C+Cai+Y%2C+Mou+S+F%2C+Lu+Y+Q+(2005)+Mutil-walled+carbon+nano+tubes+as+a+soil+phase+extraction+adsorbent+for+the+determination+of+chlorophenols+in+environmental+water+samples.+J+Chromatogr+A+1081%3A+245-247.&rlz=1C1GCEU_enIN819IN819&oq=7.%09Cai+Y+Q%2C+Cai+Y%2C+Mou+S+F%2C+Lu+Y+Q+(2005)+Mutil-walled+carbon+nano+tubes+as+a+soil+phase+extraction+adsorbent+for+the+determination+of+chlorophenols+in+environmental+water+samples.+J+Chromatogr+A+1081%3A+245-247.&aqs=chrome..FILENAME
https://www.google.com/search?q=8.+Cai+YQ%2C+Jiang+GB%2C+Liu+JF%2C+Zhou+QX+(2003)+Multiwalled+carbon+nanotubes+as+a+solid-phase+extraction+adsorbent+for+the+determination+of+bisphenol+a%2C+4-n-nonylphenol%2C+and+4-tert-octylphenol+Anal+Chem+75%3A+2517-2521.&rlz=1C1GCEU_enIN819IN819&oq=8.%09Cai+YQ%2C+Jiang+GB%2C+Liu+JF%2C+Zhou+QX+(2003)+Multiwalled+carbon+nanotubes+as+a+solid-phase+extraction+adsorbent+for+the+determination+of+bisphenol+a%2C+4-n-nonylphenol%2C+and+4-tert-octylphenol+Anal+Chem+75%3A+2517-2521FILENAME
https://www.google.com/search?q=8.+Cai+YQ%2C+Jiang+GB%2C+Liu+JF%2C+Zhou+QX+(2003)+Multiwalled+carbon+nanotubes+as+a+solid-phase+extraction+adsorbent+for+the+determination+of+bisphenol+a%2C+4-n-nonylphenol%2C+and+4-tert-octylphenol+Anal+Chem+75%3A+2517-2521.&rlz=1C1GCEU_enIN819IN819&oq=8.%09Cai+YQ%2C+Jiang+GB%2C+Liu+JF%2C+Zhou+QX+(2003)+Multiwalled+carbon+nanotubes+as+a+solid-phase+extraction+adsorbent+for+the+determination+of+bisphenol+a%2C+4-n-nonylphenol%2C+and+4-tert-octylphenol+Anal+Chem+75%3A+2517-2521FILENAME
https://www.google.com/search?q=8.+Cai+YQ%2C+Jiang+GB%2C+Liu+JF%2C+Zhou+QX+(2003)+Multiwalled+carbon+nanotubes+as+a+solid-phase+extraction+adsorbent+for+the+determination+of+bisphenol+a%2C+4-n-nonylphenol%2C+and+4-tert-octylphenol+Anal+Chem+75%3A+2517-2521.&rlz=1C1GCEU_enIN819IN819&oq=8.%09Cai+YQ%2C+Jiang+GB%2C+Liu+JF%2C+Zhou+QX+(2003)+Multiwalled+carbon+nanotubes+as+a+solid-phase+extraction+adsorbent+for+the+determination+of+bisphenol+a%2C+4-n-nonylphenol%2C+and+4-tert-octylphenol+Anal+Chem+75%3A+2517-2521FILENAME
https://www.google.com/search?q=9.+Gotovac+S%2C+Hattori+Y%2C+Noguchi+D%2C+Miyamoto+J%2C+Kanamaru+M%2C+et+al.+(2006)+Phenanthrene+adsorption+from+solution+on+single+wall+carbon+nanotubes.+J+Phys+Chem+B+110%3A+16219-16224.&rlz=1C1GCEU_enIN819IN819&oq=9.%09Gotovac+S%2C+Hattori+Y%2C+Noguchi+D%2C+Miyamoto+J%2C+Kanamaru+M%2C+et+al.+(2006)+Phenanthrene+adsorption+from+solution+on+single+wall+carbon+nanotubes.+J+Phys+Chem+B+110%3A+16219-16224.&aqs=chrome..69i57j69i60.591j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=10.+Cai+YQ%2C+Jiang+GB%2C+Liu+JF%2C+Zhou+QX+(2003)+Multi-walled+carbon+nanotubes+packed+cartridge+for+the+solid-phase+extraction+of+several+phthalate+esters+from+water+samples+and+their+determination+by+high+performance+liquid+chromatography.+Anal+Chime+Acta+494+149-156.&rlz=1C1GCEU_enIN819IN819&oq=10.%09Cai+YQ%2C+Jiang+GB%2C+Liu+JF%2C++Zhou+QX+(2003)+Multi-walled+carbon+nanotubes+packed+cartridge+for+the+solid-phase+extraction+of+several+phthalate+esters+from+water+samples+aFILENAME
https://www.google.com/search?q=10.+Cai+YQ%2C+Jiang+GB%2C+Liu+JF%2C+Zhou+QX+(2003)+Multi-walled+carbon+nanotubes+packed+cartridge+for+the+solid-phase+extraction+of+several+phthalate+esters+from+water+samples+and+their+determination+by+high+performance+liquid+chromatography.+Anal+Chime+Acta+494+149-156.&rlz=1C1GCEU_enIN819IN819&oq=10.%09Cai+YQ%2C+Jiang+GB%2C+Liu+JF%2C++Zhou+QX+(2003)+Multi-walled+carbon+nanotubes+packed+cartridge+for+the+solid-phase+extraction+of+several+phthalate+esters+from+water+samples+aFILENAME
https://www.google.com/search?q=10.+Cai+YQ%2C+Jiang+GB%2C+Liu+JF%2C+Zhou+QX+(2003)+Multi-walled+carbon+nanotubes+packed+cartridge+for+the+solid-phase+extraction+of+several+phthalate+esters+from+water+samples+and+their+determination+by+high+performance+liquid+chromatography.+Anal+Chime+Acta+494+149-156.&rlz=1C1GCEU_enIN819IN819&oq=10.%09Cai+YQ%2C+Jiang+GB%2C+Liu+JF%2C++Zhou+QX+(2003)+Multi-walled+carbon+nanotubes+packed+cartridge+for+the+solid-phase+extraction+of+several+phthalate+esters+from+water+samples+aFILENAME
https://www.google.com/search?q=10.+Cai+YQ%2C+Jiang+GB%2C+Liu+JF%2C+Zhou+QX+(2003)+Multi-walled+carbon+nanotubes+packed+cartridge+for+the+solid-phase+extraction+of+several+phthalate+esters+from+water+samples+and+their+determination+by+high+performance+liquid+chromatography.+Anal+Chime+Acta+494+149-156.&rlz=1C1GCEU_enIN819IN819&oq=10.%09Cai+YQ%2C+Jiang+GB%2C+Liu+JF%2C++Zhou+QX+(2003)+Multi-walled+carbon+nanotubes+packed+cartridge+for+the+solid-phase+extraction+of+several+phthalate+esters+from+water+samples+aFILENAME

	Corresponding Author
	Abstract

