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consisting of two 1-D materials: titanate nanowires and carbon nanotubes. The hybrid titanate-35 
CNT filter was prepared by a sonication coupled with a post-filtration route. Due to the synergistic 36 
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and the as-obtained Sb(V) were adsorbed effectively by the titanate nanowires due to their Sb 41 
specificity. This protocol provides a practical solution for the removal of highly toxic Sb(III) and 42 
other similar heavy metal ions. 43 
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INTRODUCTION: 45 
Recently, the environmental pollution caused by emerging antimony (Sb) has attracted much 46 
attention1,2. Extensive studies demonstrate that Sb compounds pose high toxicity to human and 47 
microorganisms, although present in low concentrations in the environment3,4. Even worse, 48 
conventional physicochemical or biological methods are usually ineffective to remove these 49 
emerging contaminants due to their low concentrations and high toxicity5. The most abundant 50 
species of Sb are Sb(V) and Sb(III), of which the latter form is more toxic.   51 
 52 
Among the currently available treatment methods, adsorption is believed to be a promising and 53 
feasible alternative due to its high efficiency, low cost, and simplicity6,7. Till now, several 54 
nanoscale sorbents with tunable microstructures, large specific surface area and Sb specificity 55 
have been developed, such as TiO2

8, MnO2
9, titanate10, zerovalent iron11, iron oxides and other 56 

binary metal oxides12,13. A common problem when dealing with nanoscale adsorbents is the post-57 
separation issue due to their small particle size. One strategy to address this issue is to load these 58 
nano-sorbents onto macro/micro-scale supports14. Another challenging issue restricting the wide 59 
application of adsorption technology is the poor mass transport caused by limited concentration 60 
of target compounds/molecules15. This issue may be partially addressed by adopting a membrane 61 
design and convention could enhance the mass transport significantly. Recent efforts have been 62 
devoted to develop advanced treatment systems that combine adsorption and oxidation in a 63 
single unit for effective Sb(III) removal. Here, we show how an electroactive titanate-carbon 64 
nanotube (titanate-CNT) filter was rationally designed and applied for the simultaneously 65 
adsorption and sequestration of toxic Sb(III). By fine-tuning the titanate loading amount, applied 66 
voltage, and flow rate, we demonstrate how the Sb(III) oxidation rate and sequestration 67 
efficiency can be tailored correspondingly. Although the fabrication and application of the 68 
electroactive filter is shown in this protocol, similar designs can also apply to the treatment of 69 
other heavy metal ions.  70 
 71 
Minor changes in the fabrication process and reagents may cause significant changes in the 72 
morphology and performance of the final system. For instance, the hydrothermal time, 73 
temperature, and chemical purity have been shown to affect the microstructures of these 74 
nanoscale adsorbents. The flow rate of the adsorbate solution also determines the residence 75 
time within a flow-through system as well as the removal efficiency of target compounds. With 76 
clear identification of these key impacting parameters, a reproducible synthesis protocol can be 77 
secured and a stable removal efficiency of Sb(III) can be achieved. This protocol aims to provide 78 
detailed experience on the fabrication of dual-functional hybrid filters as well as their 79 
applications towards the removal of toxic heavy metal ions in a flow-through manner. 80 
 81 
PROTOCOL: 82 
 83 
CAUTION: Please carefully read relevant safety data sheets (SDS) of all chemicals and wear proper 84 
personal protection equipment (PPE) before use. Some of the chemicals are toxic and irritant. Be 85 
careful when handling carbon nanotubes, which may have additional hazards if inhaled or 86 
contacted by skin. 87 
 88 



   

1. Preparation of the electroactive titanate-CNT filter  89 
 90 
1.1. Preparation of titanate nanowires16 91 
 92 
1.1.1. Dissolve 56 g of potassium hydroxide (KOH) in 100 mL of deionized water under vigorous 93 
stirring. 94 
 95 
1.1.2. Add 3 g of titanium dioxide (TiO2) powder into the as-dissolved KOH solution. 96 
 97 
1.1.3. Transfer the above solution into a Teflon-lined reactor and keep it at 200 °C for 24 h. 98 
 99 
1.1.4. Wash the obtained white precipitate with 0.1 mol/L hydrochloric acid (HCl) and deionized 100 
water until a neutral effluent pH is obtained. Dry the product under vacuum at 60 °C overnight. 101 
 102 
1.1.5. Transfer the products to a tube furnace and heat it to 600 °C for 2 h with a ramp rate of 103 
1 °C/min.   104 
 105 
1.2. Preparation of titanate-CNT filter17 106 
 107 
1.2.1. Add 20 mg of carbon nanotubes (CNTs) into 40 mL of n-methyl pyrrolidone (NMP). Probe-108 
sonication for 40 min to obtain homogeneous solution. 109 
 110 
1.2.2. Separately, add 20 mg of the as made titanate nanowires into 20 mL of NMP. Perform 111 
probe-sonication for 20 min. 112 
 113 
1.2.3. Mix the titanate dispersion solution with the CNT dispersion solution. Filter the mixture 114 
solution onto a PTFE membrane, which serves as a support for the titanate-CNT filter. 115 
 116 
1.2.4. Rinse sequentially with 100 mL of ethanol and 200 mL of deionized water. 117 
 118 
NOTE: A CNT-alone filter can be prepared by a similar route without the addition of titanate 119 
nanowires. 120 
 121 
2. Electrochemical filtration of Sb(III)   122 
 123 
2.1. Description on the experimental apparatus18 124 
 125 
2.1.1. Conduct the sorption experiments in an electrochemistry modified polycarbonate 126 
filtration casing (see Figure 1).  127 
 128 
2.1.2. Use a DC power supply to drive the electrochemistry.  129 
 130 
2.1.3. Adopt perforated titanium ring as connector for anodic or cathodic filters.  131 
 132 



   

2.1.4. Use an insulating silicone rubber as a separator and seal.  133 
 134 
2.2. Filtration experiments 135 
 136 
2.2.1. Add 2.2 mg of C8H4K2O12Sb2.3H2O into 1000 mL of deionized water to prepare 800 μg/L 137 
Sb(III) solution. 138 
 139 
2.2.2. Transfer 100 mL of Sb(III) solution to a 150 mL beaker. Adjust solution pH to 7. 140 
 141 
2.2.3. Place the as-prepared titanate-CNT filter anode into the polycarbonate filtration casing 142 
and place another CNT-alone filter as cathode. Seal the casing. 143 
 144 
2.2.4. Pass through the filtration system with Sb(III) solution at a given flow. Apply a DC voltage 145 
during filtration. 146 
 147 
2.2.5. Determine the Sbtotal and Sb(III) concentration with atomic fluorescence spectrometer 148 
technique17. 149 
 150 
NOTE: In this process, flow rate and applied voltage can be tuned by a peristaltic pump and a DC 151 
power supply, respectively. 152 
 153 
REPRESENTATIVE RESULTS:  154 
The electroactive filtration apparatus employed is an electrochemically modified polycarbonate 155 
filtration casing (Figure 1). Field emission scanning electron microscope (FESEM) and 156 
transmission electron microscopy (TEM) techniques are employed to characterize the 157 
morphology of the titanate-CNT filter (Figure 2). To demonstrate the efficacy of the 158 
electrochemical filtration system, the change of Sbtotal and Sb valence state as a function of time 159 
is determined (Figure 3). 160 
 161 
The FESEM images of titanate-CNT filter suggest a roughened surface. TEM characterization 162 
suggests that these CNTs are entangled with titanate nanowires. This suggests that we have 163 
successfully synthesized the titanate-CNT hybrid materials (Figure 2).   164 
 165 
The change of Sbtotal and Sb valence state as a function of time at 2 V are examined (Figure 3). 166 
Results suggest that the Sb(V) concentration rises sharply within the initial 0.5 h and complete 167 
Sb(III) conversion is observed over 1 h continuous filtration in the recirculation mode. This 168 
indicates that Sb(III) oxidation is the main reaction process in the initial stage, then the Sb(V) can 169 
be adsorbed effectively by the loaded titanate nanowires. Furthermore, both Sb sorption kinetics 170 
and capacity increased with applied voltage due to enhanced electrostatic interactions and near 171 
surface transport by electromigration. 172 
 173 
FIGURE LEGENDS: 174 
Figure 1. Electroactive filtration apparatus. (1) is the anodic titanium ring connector to the 175 
anodic filter, (2) is the titanate-CNT anodic filter, (3) is the insulating seal, (4) is the cathodic CNT 176 



   

filter, and (5) is the titanium ring connector to the cathodic filter. 177 
. 178 
Figure 2. (A) FESEM and (B) TEM characterizations of the titanate-CNT filter. This figure has been 179 
modified from ref 19. Copyright 2019 Elsevier. 180 
 181 
Figure 3. Changes of Sb species as a function of time. Experimental conditions: E =  2 V, [Sb(III)]0 182 
= 800 μg/L, flow rate =3 mL/min, pH0 = 7 and 1 mM Na2SO4 electrolyte19. This figure has been 183 
modified from ref 19. Copyright 2019 Elsevier. 184 
 185 
DISCUSSION:  186 
The key to this technology is to fabricate an electroactive conductive and porous hybrid filter 187 
with high Sb-specificity. To do this, special care should be paid to the fabrication process. The 188 
amount of titanate nanowires need to be precisely controlled due to the “trade-off” effect 189 
between the filter’s electrical conductivity and surface area.  190 
 191 
In addition, it should be also noted that a proper applied voltage is necessary. Once the applied 192 
voltage is too high (e.g., >3 V), other competitive reactions, such as water splitting, may lead to 193 
the production of lot of bubbles (O2 at the anode and H2 at the cathode) at the electrode surface, 194 
which may block the active sites and, hence, contribute negatively to the Sb(III) removal 195 
performance. 196 
 197 
The system stability in the long-term run is another issue of concern, since the accumulation of 198 
Sb-species on the filter’s surface is inevitable. This requires periodically wash of the filter to 199 
regenerate the active surface sites (especially chemical wash).  200 
 201 
Meanwhile, the cost of this electroactive titanite-CNT filter still needs to be considered. Although 202 
the price of CNTs has significantly decreased due to the progress of their production technology 203 
in the past decades, their prices are still far higher than that of activated carbon and other carbon 204 
materials that are widely used.  205 
 206 
Furthermore, it is noteworthy that the current experimental results are mainly obtained from a 207 
laboratory-scale electrochemical filtration device. Further scaling up the device to enable 208 
practical large-scale environmental applications will be the focus of our subsequent study. 209 
 210 
We have developed a continuous-flow filtration system for simultaneous Sb(III) adsorption and 211 
sequestration. The key to this technology is an electroactive titanite-CNT filter featured with 212 
electrochemical reactivity, small pore size, readily available active sites, and high Sb specificity. 213 
This study provides new insights for the rational design of flow-through systems towards the 214 
decontamination of Sb and other similar heavy metal ions. 215 
 216 
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Name of Material/ Equipment Company Comments/Description

Atomic fluorescence spectrometer Ruili Co., Ltd

Carbon nanotubes (CNT) TimesNano Co., Ltd

DC power supply Dahua Co., Ltd

Ethanol, 96% Sinopharm

Hydrochloric acid, 36% Sinopharm Corrosive

L-antimony potassium tartrate Sigma-Aldrich Highly toxic

N-methyl-2-pyrrolidinone (NMP), 99.5% Sinopharm Highly toxic

Potassium hydroxide, 85% Sinopharm Corrosive

Peristaltic pump Ismatec Co., Ltd

Titanium dioxide powders Sinopharm
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4.      Retention of Rights∶ n ArticIe。  NOtwithstanding
the exclusive丨 icense granted to JOVE in section3above'the

Author sha"'、″ith respect t° the Article` retain the nonˉ

exclusive right to use a"or port of the Article for the nonˉ

com rnerc∶ al purpose of giving lectures, presentations or

teoching classes'and to post a c。 py of the Arucle on the

丨nstitution′ s、″ebsite or the Autho卩s personal website`in

each case provided that a link to the Article on the JOVE

website is provided and notice of JOVE's copyright in the

Article is included。 A"non-c。 pyright inte"ectual property
rights in and to the Article' such as patent rights` sha"

remain with the Author。

5,      Crant of Rights in、Ⅱde° -standard Access。 This
section5app"es if the〃 standard Access'' box has been
checked in Item1above orif no box has been checked in

IteJr11above。 ln consideration ofJOVE agreeing to produce'

display or otherwise assist with the Video` the AuthoF

hereby acknowIedges and agrees that'subject to sect∶ on7
beloⅥ呜JOVE is and sha"be the sole and exclusive owner of

a" rights of any nature、  including` 、″ithout li【ηitation` all

copyrights,in and t° the Video。 T。 the eXtent that'by lav呜

the Authoris deemed'now or at any ti了 ne in the future'to
have any rights of any nature in orto the Video'the Author

hereby disclai了ηs a"such rights and transfers a"such rights

tO JoVE。

6。      Grant of Rights in V∶ deo-(open Access。 This
section6appⅡ es only if the〃 0pen Access″ box has been
checked in Iten11above。 ln consideration° fJOVE agreeing

to produce`dispIay or othen″ ise assist vvith the Video`the

Author hereby grants t° JOVE`subject to sed∶on7beIOw`
the excIusive`royaIty-free'perpetual(for the fuIl term of

copyright in the Article`induding any extensions thereto)

"cense (a)to pubⅡ
sh` reproduce` distribute` display and

store the Video in a"forJη s`forIηats and media whether
now known or hereafter developed (induding w汪 hout

"m沁
auon in pHnt`digital and e丨 ectronic form)throughout

the wOHd`(b)to trans丨 ate the Video into other丨 anguages`
create adaptauons'sunl∶ηaries or extracts of the Video oF
other Derivative Works or ColleCtive Works based on a"or

any portion° f the Video and exercise a"of the rights set

forth in (a) above in such trans丨 ations` adaptauons`
surnrnaries`extracts`Derivauve w。 rks or Co"ective W。 rks
and(c)t° 丨icense others to do anv or all ofthe above。 The
foregoing rights rnaV be exercised in allrnedia and for丨 ηats丿
whether now known or hereaRer devised冫 and include the
right to make such modifications as are technically

necessary to exercise the rightsin other media and for了ηats。
FOr any Video to which this seCtion6is app"cabIe、 JOVE and
the Author hereby grant to the pubⅡ c a"suCh rights in the

Video as provided in` but subject to a" liFη itations and
requirements set forth in、 the CRC License,

7.      Goˇ ernment EmpIovees,Ifthe Authoris a united

States government employee and the Article、″as prepared
in the course of his or her duties as a united states

government employee丿 as ind∶ cated in Item2above`and
any of the "censes Or grants granted bv the Author

hereunder exceed the scope ofthe17u。
s。 c。 403`then the

rights granted hereunder sha"be Iimited to the了ηaXi了num

ARTlCLE AND VIDEO LlCENSE AGREEIⅥ ENT

rights per:η itted under such statute。  In such case、  a"
provisions contained herein that are not in conflict、 ″ith

such statute shall remain in fu"force and e仟 ect`and a"
pFOvisions contained herein that do so confliCt shall be

deemed to be amended so as to provide to JOVE the
maxirnun∩ rights pern1issible、″ithin such statute,

8.      protecuon°fthe Work。 The Author(s)auth。 rize
JOVE to take stepsin the Author(s)name and on their behalf

if JOVE beⅡ eves some thiFd partv could be infringing or

rnight infringe the copyright of either the Autho卩 s AFtic丨 e

and/or Video。

9.      Likeness`Priˇ acv、 Persona"tv。 The Author hereby
grants J。 VE the Hght to use the Author′ s name' voice、

"keness' piCture' photograph` image` biography andperforrnance in any way、  coΠwηerCiaI Or othen″ise' in

connection、 ″ith the h/laterials and the sa丨 e、 promotion and

distribution thereof。 The Author hereby、 ″aives any and a"
rights he or she rηay have`relating to his or her appearance

in the Video or othei、 ise relating to the Materials、 under
a"app"cable privacy`"keness'personaⅡ ty or siFη

"arIaws。10.     Author Warranties。 The Author represents and
warrants that the Article is original'that it has not been

pub"shed` that the copyright interest is owned by the

Author(or`if m° re than one authoris丨 isted at the beginning

ofthis Agreement'by such authors col丨 eCuvely)and has not

been assigned' l∶ censed` or other、″ise transferred to anv

other party。 The Author represents and warrants that the

author(s)Ⅱ sted at the top of this Agreement are the onIy

authors of the Materials。 丨f rnore than one author is Iisted

atthe top ofthis Agreement and if any such author has not

entered into a separate Article and VideO License
Agreement with JOVE relating to the MateFials'the Author

represents and warrants that the Author has been

authorized bveachoftheothersuchauthorstoexecutethis

Agreement on his。 r her behalf and to bind hiFn or her with

respect to the ter:η s of this Agreement as if each of them

had been a party hereto as an Author。 The Author warrants

that the use`reproduction`distribution`pub"c or private

performance or dispIay`and/or modiⅡ cation of aIl or any
portion of the Materia!s does not and wⅡl not vioIate'
infringe and/or misappropriate the patent`trademark'

inte"ectual propertv or other rights of any third party,The

Author represents and warrant$ that it has and wi"

continue to compIy with aⅡ governmen1institutional and
other  reguIations`  including`  with° ut  Ⅱn1itation  aH

institutionaI` 丨aboratory` hospital' ethical' human and

anirna丨 treatment`privaCy`and all other rules`regulations`

laws'procedures or guide"nes'appⅡ cable to the`闪 aterials`
and that al丨 research∶ nvolving human and animal su钔 ects
has been approved by the AuthorIs re丨 evant institutional

revIew board。

11.     JoVE D∶ sCretion。  If the Author requests the

assistance of JOVE in producing the Video in the Author's

fac"itγ
'the Author sha"ensure that the presence ofJOVE

employees` agents or independent contractors is in

accordance with the re丨 evant regulations of the Author’ s

insutution。  lf more than one author is "sted at the
beginning 。f this Agreement' JOVE may` in its sole

612542。 6  FOr questions丿 p丨 ease contact us at submissions硬 冫jove。corn or+1.617.945.9051。
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discretion' e丨 ect not take any action with respect to the

Article unt"such tirne asit has received complete'executed

Artide and Video ucense Agreements from each such

author,JOVE reserves the right' in its absolute and sole

discretion and w∶ thout giving any reason therefore` to

accept or dec"ne any work submitted tO JOVE。 JOVE and its

emp丨 oyees、 agents and independent contractors sha"have

fu"'unfe枝 ered access to the facⅡ ities of the Author or° f

the Autho/s institution as necessary to make the Video'

whether actua"y pub"shed or not。 JoVE has sOIe discreuon

as to the method ofrnaking and pub"shing the MateriaIs'

incIuding' vrithout Ⅱn△tation` to aⅡ  decisions regarding

editing' Ⅱghting、  OIFη ing、  tirη ing of pubⅡ cau。 n' if any`

length'qua"ty`content and the Iike。

12.   lndemni们 Caton。 The Author agrees to indemnl勾
JOVE and/orits successors and ass咤 hs from and against any

and aⅡ  clairη s` costs、 and expenses、  including attornev′ s
fees` arising out。 f any breach of any warranty or other

representations contained herein。  The Author further
agrees to indemni勺 and hdd harmless JOVE from and
against any and aⅡ  claiFη s`costs、 and expenses` inc丨 uding

attorney′ s fees'resulting from the breach by the Author of

any representation or warrantv contained herein or from

a"egations or instances of violation of intellectual property

rights`damage to the Autho/s orthe Autho/s institution′ s
fac"ities' fraud` libel' defamation' research` equipment`

expeHments、 property damage,personal injuγ
`呐
dations

of institutiona1 1aboratory` hospital、  ethical` human and
anifnal treatment、 privacy or other rules`reguIations`laws'

procedures or guideⅡ nes` liab"ities and other losses or

damages related in any、″ay to the subrnission of、″ork to
JOVE`rη aking of videos by JOVE`or pub"cation in JoVE or

eIsewhere byJOVE。 The Authorsha"be responsible for,and

sha"hold JoVE harIη less froΠ△damages caused by lack of

steH"zation,lack of clean"ness or bv contarnination due to

ART∶ CLE AND VIDEO LICENsE AGREElⅥ ENT

the making of a video by JOVE its employees' agents or

independent contractors。  A" steri"zation、 clean"ness or
decontaⅡ、ination  procedures  shall  be  so丨 ely  the
responsib"itγ  ofthe Author and shall be undertaken at the
Autho/s expense。  /`ll indemnificauons pr°vided herein
sha"inc丨 udeJOVE′ s attorney′ s fees and costs reIated to said

IOsses or damages。  such indemnificauon and hOIding
har∶ηIess sha"inc丨 ude such losses or damagesincurred by`

or in connection with` acts or ornissions of JOVE、  its
empIOyees`agents orindependent contractors,

13.     Fees。 To cover the cost incurred for pub"cation`

JOVE must reCeive payment before production and
pub"cation of the Mater∶ a丨s,Paymentis due in21days of
Invoice,shou丨 d the MateHals not be pub"shed due to an

editorial or producuon decision' these funds wi" be

returned to the Author。 WithdraWal by the Author of any

subn1itted Materials after ⅡnaI peer rev∶ ew approval w"l
resultin a Us$1,200fee to cover preˉ production expenses

incurred by JOVE。  lf payment is not received by the

comp丨 etion of们 Irning、 production and pub"cauon of the

MateriaIs、 ″

"I be suspended unt"paymentis received。14,     Transfe△ Goˇern∶ ng Law。 This Agreement may be

assigned by JOVE and sha"inure to the benents of any° f

JOVE′ s suCCessors and assignees,This Agreement shall be

governed and c° nstrued by the internal laws of the

Commonwealth of MassaChuse⒒ s without giving effect to
any conflict of|aw provision thereunder,This Agreement

may be executed in counterparts`each of、 ″hich sha"be

deemed an original' but a" of which together sha" be

deemed to rη e one and the same agreement。 A signed copy

of this Agreement deⅡ vered by facsirnⅡ e`e亻ηa"or other
means of electronic transn1ission sha"be deemed to have

the same丨 egal effect as de"ve'y of an originaI signed copy

ofthis Agreement,

溺曩曩

A signed copv ofthis document rnust be sent vvith a"new subn1issions。 Onlv one Agreementis required per subn1ission。

CORREsPONDlNC AuTHOR
Name∶

Department∶

Institution∶

TitIe∶

signature∶ Date∶

P丨 ease submit a s∶ gned and dated copy ofthis Ⅱcense by one ofthe fo"owing three rη ethods∶
1。  Up丨 oad an e丨 ectronic version on the JOVE subnη ission site

2.  Fax the documentto+1.866.381.2236

3.Mai丨 the documentto JoVE/Attn∶ JOVE Ed沁 orial/1A丨 ewife Center#200/Cambridge`MAO2】 40
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Our Replies to the Editors’ Comments 

 

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that 

there are no spelling or grammar issues. 

 

Reply: We have asked the professor Wolfgang Sand to double check the spelling and 

grammar issues. 

 

2. Please do not abbreviate journal titles for references. 

 

Reply: We have corrected this in the new version. 

 

3. Please remove the embedded Materials Table from the manuscript. All tables should 

be uploaded separately to your Editorial Manager account in the form of an .xls 

or .xlsx file. 

 

Reply: We have removed the embedded Materials Table. 

 

4. Step 2.2.5: Please add more details to your protocol steps. Please ensure you answer 

the “how” question, i.e., how is the step performed? Alternatively, add references to 

published material specifying how to perform the protocol action. 

 

Reply: We have cited related references in the revised manuscript. 

 

Revision: 

Line 183, 

 

“2.2.5) Determine the Sbtotal and Sb(III) concentration with atomic fluorescence 

spectrometer technique17.” 

 

Rebuttal Letter Click here to access/download;Rebuttal Letter;Rebuttal letter-
Jove-20190919.doc

https://www.editorialmanager.com/jove/download.aspx?id=1112196&guid=e6e111a4-f589-456a-b7af-f7ab6b920304&scheme=1
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5. Please revise the Discussion to explicitly cover the following in detail in 3-6 

paragraphs with citations: 

a) Critical steps within the protocol 

b) Any modifications and troubleshooting of the technique 

c) Any limitations of the technique 

d) The significance with respect to existing methods 

e) Any future applications of the technique 

 

Reply: We have supplemented the discussion section in the new manuscript. 

 

Revision: 

Line 226, 

 

“The key to this technology is to fabricate an electroactive conductive and porous hybrid 

filter with high Sb-specificity. To do this, special care should be paid to the fabrication 

process. The amount of titanate nanowires need to be precisely controlled due to the 

“trade-off” effect between the filter’s electrical conductivity and surface area. 

Furthermore, it is noteworthy that the current experimental results are mainly obtained 

from a laboratory-scale electrochemical filtration device. Further scaleup the device to 

enable practical large-scale environmental applications will be the focus of our 

subsequent study.   

 

We have developed a continuous-flow filtration system for simultaneous Sb(III) 

adsorption and sequestration. The key to this technology is an electroactive titanite-CNT 

filter featured with electrochemical reactivity, small pore size, readily available active 

sites, and high Sb specificity. This study provides new insights for the rational design of 

flow-through systems towards the decontamination of Sb and other similar heavy metal 

ions.” 
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From: "no-reply"<no-reply@copyright.com> 

Date: Mon, Sep 16, 2019 09:25 AM 

To: "2181475"<2181475@mail.dhu.edu.cn>; 

Subject: Thank you for your order with RightsLink / Elsevier 

 

 

 

  

 

 

   

Thank you for your order! 

Dear Ms. Fuqiang Liu, 

Thank you for placing your order through Copyright Clearance Center’s 

RightsLink® service. 

 

Order Summary 

Licensee: Donghua University 

Order Date: Sep 15, 2019 

Order Number: 4670510037726 

Publication: Environmental Pollution 

Title: 
Simultaneous oxidation and sorption of highly toxic 

Sb(III) using a dual-functional electroactive filter 

Type of Use: reuse in a journal/magazine 

Order Total: 0.00 USD 

View or print complete details of your order and the publisher's terms and 

conditions. 

 

 

Sincerely,  
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