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Table S1. Sorption of Zn(Il) ions by IIPs.

Ref.

Imprinted
P Comments Sec.

HMI

Polymeric material I

Batch adsorption
Conditions: pH 7.0; 298 K; 10 min
1-VI-HEMA-EGDMA 5.9 Fitted by Langmuir/PSO

' Selectivity: k” of ZnlIP was: 22.57, 5.44
and 46.17 for Zn(II)/Cu(II), Zn(II)/Ni(I)
and Zn(II)/Co(Il) ion pairs

[84]

Batch adsorption

Conditions: pH 6.0; 1.2 g L1; 3 min

Fitted by Langmuir

Selectivity: k’: 30.7, 23.9, 26.4, 42.6 and
26.8 with competitor ions Cu(Il), Co(Il),
Ni(II), Pb(II) and Cd(II),

Morin ligand

MAA-co-EGDMA 45 [85]

Batch adsorption

Conditions: pH 6.2

Reusability: 10 % decrease of the original
sorption capacity after 10 repeated cycles.
Selectivity coefficients for Zn(II)/Cu(II)
and Zn(II)/Ni(Il) were 8.52 and 52.

2,2’-bipyridyl ligand
Zn(I) 4-VP-co-EGDMA 13.77 [90]

Batch adsorption
Conditions: pH 8.5; 0.2 g L1; 298 K; 120
Zincon ligand min

GO/magnetic CS cross-linked 714 Fitted by Langmuir/PSO

with GA modified with AA ' Reusability: regenerated up to nine cycles

ST-EGDMA without loss of sorption capacity

Determination of Zn(Il) in various
matrices.

[91]

Batch adsorption
CS-MA  cross-linked  with 3.06 Conditions: pH 7.0; 2 g L1; 298 K; 120
EGDMA and TEOS ’ min

Fitted by Langmuir/PSO

[92]

Batch adsorption

Conditions: pH 6.0; 1 g L; 298 K; 360
min

Fitted by Langmuir/PSO

CS/ATT/A-187 46.75 [93]

Abbreviations: AA - acrylic acid; ATT - attapulgite; A - 187-3-glycidoxypropyltrimethoxysilane; CS -
chitosan; EGDMA - ethyleneglycol dimethacrylate; GO - graphene oxide; GA - glutaraldehyde; HEMA -
2-hydroxyethyl methacrylate; MAA - methacrylic acid; MA - methacrylamide; ST - styrene; TEOS -
tetraethylortosilicate; 1-VI - 1-vinylimidazole; 4-VP - 4-vinylpyridine.




Table S2. Zn(II) Imprinted Polymeric Solid Phase Extractors.

Complexing Zn(Il) Imprinted Polymeric Solid Phase Extractors Refs.
Reagent
Salicylic acrylate i [87]
NN 0
E/b/ /( Ll‘N THF "
T (i) ZnC12.2H20,
Methanol/Chloroform
(ii) Stirring 4 h
RH,C- l|(‘f =\C=O H
/
(i) EGDMA, AIBN QO\Z
- VAN
(ii)N; 60°C, 17h /0
Leaching
2,2'-Bipyridyl/4-VP N@_\ A\ S [90]
A A
@ Self @ EGDMA
/N Assembly N:" "~N Polymerization
/ \ / =N | N | N
N= =N F F
CTempae 0 KA A
Removal T




Zn(Il) complexed Comnbx .
y HO5S formation LS,
with zincon-IIP Zn(NO3).6H:0  + )=\ (1 mmol) D
(1 mmol) 3 pH=8.5 )
grafted on WL . NN _ o
GO/magnetic CS Q‘ﬁ_w s Q_‘n--l. Z'}; [91]
nanocomposite bl 2 bhe rf:} "o
Chm ®  EGDMA (32mmol)
G%‘;‘ e ® ABN(S0mg)
Mh *
60°C L Styrene (3mmol}
polymerization
Unleached magnetic polvmer
EDTA (0.005mol! pH=335)
Leaching
Leached magnetic polvmer
purple
Table S3. Selective extraction of Co(II) ions.
Template Polymeric Contact | gm, |Interferin Remarks on
. . pH |. . . k ) Ref.
ions material time, min| mg/g | gions adsorption process
Ni(II) 18.46 .
P(MAA)/DPA . 95
ot | omposies 20 [1539 | Fey | 177 | SR |
P Mg(l) | 30.11 yrey
Ni(II) 9.39 .
P(4-VP)/DPA . 95
Com | omposis 0 | aos | ey | ssss | iy |
P Mg(l) | 1041 yrey
Fes04/Si02/P(1-VI) gz(ﬁ) ;gzz Batch adsorption; [96]
Co(II) composites 7 180 23.09 ZnEH)) 1 1' 0 Fitting: Langmuir/PSO;
Ph(II) 756 Reusability: 4 cycles
P(AAPTS)/Fe;0s@ I;ESB 41.17 Batch adsorption; [97]
Co(II) TiO2@SiO- 8 30 35.21 79.74 | Fitting: Langmuir;
) Cd(I) .
composites 56.48 | Reusability: 7 cycles
Fe(II) 5.25
P(B2MP-co- Cu(ll) 4.05 Batch adsorption; [98]
Co(II) GG)/Fe304 8 20 334 | Mg®I 6.06 [Fitting: Langmuir/PSO;
composites Zn(II) 11.81 | Reusability: 6 cycles
Ni(IT) 4.48




Cd(I) o
8-HQ/y-Fe20:-CS Ni(II) 11 Batch adsorption; [99]
Co(II) . . 8 10 100 42 |Fitting: Langmuir/PSO;
biocomposites Pb(II) .
2 Reusability: 3 cycles
CS/zeolite Cu(ll) 9.543 Batch adsorption;
_ 1204-| Ni(Il) | 6.660 Fitting: Sips and [100]
I 4 144
Co(Th) composite O 11266 | cdan |20320| Double Langmuir;
cryo-beads Fe(lll) |225.391| Reusability: 5 cycles
CS/zeolite Cu(ll) 1.589 Batch adsorption;
. 86.2— | Ni(Il) | 1.087 Fitting: Sips and [100]
I composite 144
Co(Th) pb ld 6 0 102.3 | Cddn 2.025 Double Langmuir;
cryo-beads Fe(Ill) | 14.692 | Reusability: 5 cycles

Abbreviations: PMMA - N-(pyrrolidin-2-ylmethyl) methacrylamide; AAPTS - 3-(2-aminoethylamino)
propyltrimethoxysilane; B2MP — bis(2-methacryloxyethyl) phosphate; GG — glycylglycine; 8 - HQ-8-
hydroxyquinoline; DPA - dipicolinic acid.

Table S4. Selective extraction of Fe(III).

Template], Polymeric Contact | gm, |Interfering , Remarks on
. . pH |. . . k k . Ref.
ions material time, min| mg/g 10ns adsorption process
Fe(III
U IHEMA+EGDMA Column adsorption;
+MAC- Fe?* .
Fe(II) 24.8 |flow rate 0.5 mL min-
(HEMAC-Fe¥) 5.0 0.92 Cd(I) 37 1 [114]
Ni(II) 59.7 | Fitted by Langmuir
(monolith)
Ni(II) 83.4
Co(I 66.4 .
Fe(III) MAAP-Fe¥- Mn((II)) 625 ?atch adsorpt1on.
NIPAAM 4.0 30 14.23 Zn(Il) 419 Fitted by Langmuir [[115]
AI(III) 16.3
Cu(Il) 14.8
l\élg((IIII)) 222 Batch. a'dsorptioT’l
Cu(Il) 1.61 |Reusability: sorption
Fe(IIl) (DHBPT)2-Fe(I1I) Pb(II) 1.64 |capacity loss of 3% at
e
. . . the end of the 6
MAA+EGDMA 4.5 15 40.41 Zr.1(H) 1.71 e'en of the ' [116]
Ni(II) 2,66 | sorption/desorption
AI(III) 24 cycle
Cr(III) 3.5
Fe(II) 2.49
Fe(III) 2,2"-bipyridyl- Mn(II) 19.5 Batch adsorption
Fe(Il) complex | 7.0 | 30 158 1 67.5 | Fitted by Langmuir |1 1°)




4-VP-TMPTMA

AA-Fe(III)
. Batch adsorption
Fedth 3.5 114.25| Cr(IIl) |492.18| 50.87 Fitted by 120
EGDMA ) ’ r(I) ) ) Langmuir/PSO [120]
Batch adsorption
Fitted by
BMAOP-Fe(IlI) Cr(IID) 701 244 Freundlich/PSO
6926 | 4.38 .
Fe(III i Reusability: no
(i * 2.0 180 | 15.71 Co(ID) Ni(ll) 1302 | 4.17 . y [121]
Cu(ll) obvious decrease of
EGDMA Zn(l) 1171 | 1.78 ) .
2726 | 4.15 the sorption capacity
after six cycles.
Fe(IIT)-P(HEMA- Co(ID) 2412
4.0 60 204.8 | Ni(I) 1915 | Batch adsorption |[123]
+EGDMA Pb(II) 164.7
Zn(Il) 1472
Mn(ID) 252.8
Batch adsorption
Fitted by
Langmuir/PSO
Fe(II)-P(HEMA- Reusabilit
usability:
Fe(III) MAGA) Zn(I0) 8.85 ny
2.5 60 83.33 | Cr(Ill) 491 preservation of  [[124]
+EGDMA AL(IIT) 6.29 | removal capacity up

t0 97.13% after ten

cycles

Abbreviations: BMAOP - bis(2-methacryloxyethyl)phosphate; DHBPT - 3,6-bis (3,5-dimethyl-1-H-

pyrzol-1-yl)-1,2-dihydro-1,2,4,5-tetrazine);

MAAP

- methacryloylaminoantipyrine;

MAC -

N-

methacryloyl-(L)-cysteine methyl ester; MAGA - N-methacryloyl-(L)-glutamic acid; MMA - methyl
methacrylate; NIPAAm - N-isopropyl acrylamide; TMPTMA - trimethylolpropane trimethacrylate.




Table S5. Fe(III) Imprinted Polymeric Solid Phase Extractors.

AA

AIBN

Fé(ll) removing

F?(ll) rebinding

Complexing Fe(Ill) Imprinted Polymeric Solid Phase Extractors Refs.
Reagent
Methacryloyl [115]
. . =~ CHs

antipyrine M= :I/

//c ~—NH CHs // —N

° T + Fe® > HC “y PN Ohz g } :

o N~cp, </° o%\ AN N
a0
X Hsc HN /0 é
I Z
2 mmol 1 mmol 1 mmol Fe*(MAAP),
[119]
2,2’-bipyridyl

[120]




Bis(2- on )\(o oﬁ)\ [121]
methacryloxyethy O,ll’go o 0
1) phosphate r‘ H solvent DMSO \I\O ;
3. 1§ +Fedt 2N o~ ""‘(fgo o \e\
0, 03N Osp A/
X X sulh’ At
g0
8 b0 |2
& L
YOl
Leaching
" Binding
Table S6. Selective extraction of Hg(II).
Template Polymeric Contact | qm, [Interfering , Remarks on
. . pH|,. . . k | k . Ref.
ions material time, minmg/g ions adsorption process
Cu(ll) [113.9
Ligand-1-(2-thiazolylazo)- Ni(Il) [233.3
Hg(II) 2-naphtol Co(ll) 3769 Batch sorption;
7.0 15 6.42| Pbdl) |73.1 [125]
MAA-TMPTMA CddI) [p32.4
microbeads Zn(Il) 1445.5
CHsHg(I) |1633
Cd(l 145 Batch sorption;
Ligand-1- D Fitted by
lidinedithi boxvli Cu(II) 450 .
pyrrolidinedi : d1ocar oxylic Fe(III) 400 |Langmuir/PSO
Hg(II aci Reusability: 5%
8 70| 30 (i2ss MndD 695 Y 2 o
Ni(II) 776 lower sorption|
MAA-TMPTMA ,
il Pb(II) 330 |capacity after 100
nanoparticles
anopa Zn(1l) 860 |1y cles
CH:Hg(I) 1100
Batch sorption;
zn(y P34 [itted by
He(II) Dithizone/Hg(II) complex Cd(I) [26.63 Langmuir/PSO
APTES-TEOSI 7.0 80 445| Pbdl) [22.09 Reusability: 5% loss[128]
MeHg(I) 19.06 of the sorption
EtHg(I) 21.56 capacity after ten|
sorption/desorption|




cycles
Batch sorption;
Fitted by
Pb(II) 17,87La1r1gmuir/PSO
Hg(IT) Co(Il) 14.4 [Reusability: >. 95%
PB-CS 5.0 80 315 | Zn(II) 12.450f  the  initial[132]
Cu(Il) 15.37sorption  capacity|
Cd(II) 16.07)1fter fivel
sorption/desorption|
cycles
MBT-MeHg(I) complex Hg(ID) 0.86 BfitCh sorption;
MeHg(I) + 8.0 0.457 cd(Ih 260 fitted . by[136]
AA-EGDMA Pb(II) 288 [Freundlich/PSO
Zn(II) 1510

Abbreviations: APTES - 3-aminopropyltriethoxysilane; MBT - 2-mercaptobenzothiazole; PB - ligand
Schiff base prepared from 4-amino-3-hydroxybenzoic acid and 2-pyridinecarboxaldehyde; RT - room

temperature; TEOSI - triethoxysilane.

Table S7. Selective extraction of Cr(IlI) and Cr(VI).

Imprinted . . qmy
HMI Polymeric material me/g Comments Ref.
. . Batch adsorption;
APTES as silane coupling Conditions: pH 6.0; 298 K; 120 min.
agent; Cr(IlI)-1IP prepared by . .
sol-gel reaction coupled with Fitted by Langmuir/PSO;
& . L P 38.5 Selective adsorption of Cr(IlI) in [137]
surface imprinting on the . .
surface of mesoporous SBA- competition with: Co(ll),
15 P Cr(VI), Sr(Il), Zn(I), Cu(ll), Pb(II),
’ Ni(II), in binary systems.
Dynamic adsorption;
11T itions: pH 4.5; 298 K; fl 1
Cr(III) Cr(IIT)-(phen)»/(ST*EGDMA), Condl'tlolns p 5; 298 ow rate
acetonitrile as porogen mL. min
potos Reusability: 100 cycles [139]
Selectivity coefficient in competition
with Fe(III), Mn(II) and Cu(ll): 9.6; 4.4;
16.7, respectively.
Batch adsorption;
Conditions: pH 5.0; 303 K; 1 g L; 180
min.
Azo dye functionalized CS Fitted by Langmuir/PSO;
. . 250 o . . [141]
cross-linked with glyoxal Reusability: 96% of original capacity
after fifth cycle
Selective adsorption of Cr(Ill) in
competition with: Cu(Il), Ni(Il), Co(Il),




Fe(III),
systems

Eu(Ill, AI(II), in binary

ALG/PVA/ALG-AuNPs
membrane

1.75

Batch adsorption;

Conditions: pH 6.0; 313 K; 20 h.

Fitted by Langmuir/PFO;

Reusability: four sorption/desorption
cycles

Selectivity: high selectivity towards
Cr(IIl) in presence of Cr(VI): sorption:
> 97%/<5%

[142]

Cr(VI)

4-VP-DMAEMA-EGDMA

286.56

Batch adsorption;

Conditions: pH 2.0; 298 K; 1 g L1; 10
min.

Fitted by Langmuir/PSO;

Reusability: 5% decrease of the
sorption capacity at the end of the
fifth cycle

Selectivity constant in the presence of
Cu(II), Cd(IT) and Cr(III): 135.78;
145.44; 69.91

[143]

Quaternary PP-g-DMAEMA
fibers

156.5

Batch adsorption;

Conditions: pH 2.0; 298 K; 3 g L; 240
min.

Fitted by Freundlich/PSO;

Reusability: small decrease of the
original sorption capacity after five
sorption/desorption cycles

Selectivity for Cr2072- in competition
with HPO#>, NOs, SO4*, with k’ of
36.7,39.9 and 1.46, respectively.

[144]

Pebax/CS/GO/APTES
nanofibers

521.7

Batch adsorption;

Conditions: pH 3.0; 298 K; 0.5 g L,
120 min.

Fitted by Redlich-Peterson/PSO;
Relative selectivity in respect with:
Pb(1l), Cu(Il) and Ni(II) has been
11.53, 13.86 and 16.86, respectively.

[145]

PP fibers-¢g-AA, amidated
with TETA cross-linked with
GA

167

Batch adsorption;

Conditions: pH 3.0; 303 K; 60 min.
Fitted by Freundlich/PSO;
Reusability: adsorption capacity
towards Cr(VI) was > 82% after 10
sorption/desorption cycles

[148]

Pre-complex (Cr(VI)+4-VP) +
(Fes04/Si02) +
(HEMA+EGDMA)

44.86

Batch adsorption;

Conditions: pH 3.0; 298 K; sorbent
dose: 1.7 g L1; 20 min.

Fitted by Langmuir/PSO;

[149]




Reusability: no loss of the sorption
capacity after five cycles

Relative selectivity in respect with
Ni(II), Cd(II), Cu(I), NOs, SO+ and
PO+ 4.89, 3.29, 4.06, 2.95, 2.2; 2.45,
respectively.

Batch adsorption;

Conditions:pH 2.0; 3.2 g L'1; 313 K; 30
min.

4-VP-co-EGDMA 328 | Fitted by Freundlich/PSO; (151
Reusability: good stability after 10

cycles

Batch adsorption;

Conditions: pH 2.0; 10 g L; 323 K; 15
min.

1-VI-co-MAA-co-EGDMA 76.92 | Fitted by Langmuir/PSO; [153]
Reusability: sorption capacity
decreased with 1.87% at the end of
tenth cycle.

Batch adsorption;

Conditions: pH 2.0; 1 g L-1; 298 K; 120
min.

CMC/ECH/EDA 177.62 | Fitted by Langmuir/PSO; [154]
Reusability: almost no decrease of the
sorption capacity after the fifth cycle

of adsorption/desorption
Abbreviations: DMAEMA - 2-(dimethylamino)ethyl methacrylate; CMC - carboxymethylcellulose; EDA -
ethylene diamine; phen - 1,10-phenantroline; NPs — nanoparticles; PP - polypropylene; ALG - alginate.

Table S8. Sorption of other transition metal ions by IIPs.
qm,
mg/g

Imprinted

TMI Comments Ref.

Polymeric material

Batch adsorption

Conditions: pH 5.0; RT; 100 min
Fitted by Langmuir/PSO
Reusability: low decrease of the
Mn(II) MAA-co-MBAA i sorption capacity after five cycles. [158]
On the surface of MWCNT Selectivity: the adsorption capacity
decreased in the order: Mn(II) >
Cr(III) > Fe(IT) > Co(Il); detection limit
of Pt/MWCNT-IIP for Mn(II) was
0.0138 mM

Batch adsorption

Conditions: pH 6.0; 2 g L1; RT; 500
min

Fitted by Freundlich/PSO

Mo((VI)

Mo (VI)-ICTGBs ~300 [159]




Reusability: reused up to 10 times
with 300 mg g >Q >250 mg g
Selectivity for Mo(VI) in the presence
of Cr(VI), As(V), V(VI)

MAA-co-EGDMA
Fez04/S102

31.08

Batch adsorption

Conditions: 1 g L1; 3 M HCl; 298 K;
120 min

Fitted by Langmuir/PSO
Reusability: can be reused at least 5
times without significant loss of
adsorption capacity.

Selectivity: k’ for Mo(VI) in the
presence of Ni(II), Cd(II), Mn(II),
Zn(II) and Cu(Il) were 10.08, 7.11,
5.12,11.31, and 7.88, respectively.

[160]

ALG-cl-GA
With PVA as thickener

114.4

Batch adsorption

Conditions: 2 g L1, pH 3; 303 K; 72 h
Fitted by Langmuir/PSO
Reusability: reused up to three
cycles.

Selectivity at pH 3: k' =2.43-3.71, for
Re(VII), Cu(l), Fe(IlI), Zn(II) and
Mn(II), and 47.16 for Mo(VI).

[161]

Re(VII)

I-EDA-CS

418.98

Batch adsorption

Conditions: 1 g L'; pH 3; 303 K

Fitted by Langmuir/PSO

Reusability: almost no loss of the
sorption capacity after six cycles
Selectivity for Re(VII) in the presence
of Cu(Il), Zn(II), Fe(Ill), and Mn(II),
at pH 3.0: 1.4, 1.51, 3.46, and 1.83.

[162]

I-CTS-KIT-6

368.8

Batch adsorption

Conditions: 1 g L1; pH 3.0; 303 K
Fitted by Langmuir/PSO

Reusability: the sorbent preserved its
capacity after six sorption-desorption
cycles.

Selectivity: the adsorption efficiency
for Zn(II), Cu(II), Mn(II) and Fe(IIl) in
the presence of Re(VII) was < 5%.

[163]

Ru(III)

Ru(III)-BnTSn complex
4-VP-co-ST-co-DVB

0.237

Column adsorption

Conditions: pH 8,0; flow rate 0.2 mL
min-?;

Selectivity in the presence of Pt(IV),
Pd(II), Rh(II), Co(Il) as competitors: k
values in the range 5.4-12.5

[165]




Batch adsorption
Conditions: 1 g L'; pH 2.0; 298 K; 2 h

P(MMA-HEMA) Fitted by Langmuir/PSO
blended with 42.31 | Reusability: sorption capacity was [167]
PVDF 40.25 mg g after 8 cycles

Selectivity: k" was 4.14 in the
presence of Ni(Il) as interfering ion

Batch adsorption

Conditions: 1 g L1, pH 4; 303 K; 180
min

Fitted by Langmuir/PSO

Reusability: 96% of sorption capacity
Ru-PTCS 249 | after 8 sorption-desorption cycles [168]
Selectivity:  in  multicomponent
systems with Pd(II), Pt(IV), Co(II),
Fe(Ill), Ni(Il), Cu(Il), Mn(Il), Zn(II),
Ca(Il) as competitors: k values in the
range 5.47-12.37; k’ values > 6.

Batch adsorption
Conditions: 5 g L1; pH 1.5; 308 K; 300
min
Ru-IIP Fitted by Langmuir/PFO
PDEA-b-P(DEA-co-AM) Reusability: sorption capacity slightly
. 15.46 . . [169]
in decreased in the first 8 cycles, and
P(AM-co-MBAA) significantly in the later three cycles.

Selectivity: k" values of Ru(III)/Ni(II),
Ru(Ill)/Fe(Ill) and  Ru(III)/Cu(Il)
systems were 3.102, 2.738 and 3.032.
Abbreviations: AAm - acrylamide; BnTSn - benzaldehyde thiosemicarbazone; cl - cross-linked; DEA -
N,N-diethylacrylamide; DVB - divinylbenzene; EDA - ethylene diamine; ICTGBs - ion imprinted chitosan
gel beads; MBAAm - N,N’-methylene-bis-acrylamide; MWCNTs - multiwalled carbon nanotube; PVA -
poly(vinyl alcohol); PVDF - polyvinylidene fluoride; Ru-PTCS - 2-pyridylthiourea-chitosan imprinted
with Ru(Ill); TEA - triethanol amine.

Table S9. Selective sorption of Ag(I), Au(Ill) and Pd(Il) ions by IIP materials.

ImII_)Ir;/I[IIt ed Polymeric material nll]g/’g Comments Ref.
Batch adsorption;
CS hydrogels =120 | Conditions: pH 5.6; 298 K; 4h; [170]
Selectivity coefficient (k): Cu(ll) =4.21
Batch adsorption;
Ag(I) CS/TEA hydrogel beads 510 | Conditions: pH 5, 298 K, 1h for the CS/TEA
hydrogel and 10h for the CS/TEA gel beads;
g . [173]
Selectivity coefficients (k):
CS/TEA gel beads 350 CS/TEA hydrogel beads: Cu(Il) = 3.72; Pb(Il) =
28.56; Zn(Il) = 30.64;




CS/TEA gel beads: Cu(Il) = 3.95; Pb(II) = 39.4;
Zn(Il) = 37.9;
Reusability: 20 cycles

CS gel beads

89.2

Batch adsorption;

Conditions: pH 5, 298K, 48h;

Fitting: Langmuir/IPD;

Selective for Ag(I) over Cu(1Il);

Sorption of Ag(I) proceeds by ion exchange
from pH 1 to pH 3, and by complexation from
pH 3 to pH 5.

[171]

CS-P(DVB-GMA-ST)
particles

166

Batch adsorption;

Conditions: pH 5, 318 K, 8h;

Fitting: Langmuir/PSO;

Relative selectivity coefficients (k’): Cu(Il) =
3.67-4.72, Zn(1l) = 4.07-6.22

[172]

Au(II)

Ethylenediamine N-(2-
(1-imidazolyl)ethyl-
modified CS resin

810.67

Batch adsorption;

Conditions: pH 3;

Fitting: Langmuir/PSO;

Relative selectivity coefficients (k'):
Cu(II) = 4.263; Ni(Il) = 3.405
Regenerated with 0.7 M TU -2 M HC1
solution;

Reusability: 5 cycles (95%).

[174]

Poly(ethylene glycol)
diacrylate cross-linked
(4-Acryloylmorpholine)-
co-(2-hydroxyethyl
acrylate) hydrogel

7843

Batch adsorption;

Conditions: pH 1, 3h;

Relative selectivity factors (a): Fe(Ill) = 50378,
Hg(II) = 72588, Zn(II) = 40381.

Reusability: 5 cycles;

Regenerated with 0.8 M TU -2 M HC1
solution

[175]

TU-functionalized ALG
beads

184.82

Batch adsorption;

Conditions: pH < 2.36, 323 K, 6h;

Fitting: Freundlich/PFO, PSO;

Selective for Au(Ill) in mixture with Cu(Il),
Co(II), Ni(Il) and Pb(II);

Reusability: 5 cycles;

UV light induced the photo-reduction of
Au(IIl) ions to Au NPs.

[176]

2-
mercaptobenzaldehyde-
CS sorbent

Batch adsorption;

Conditions: pH 4, 303 K, 1h;

Fitting: Langmuir;

Relative selectivity coefficients (k’): Cu(Il) =
4.51, Ni(Il) = 3.57, Cr(IIl) = 4.47, Pd(II) 5.13;
Regeneration with 0.5 M TU + 1 M H2504,
Reusability: 7 cycles (= 95%).

[177]

Pd(I)

CS fibers

150.3

Batch adsorption; Mixtures;
Conditions: pH 1, 298 K;

[178]




Selective for Pd(II) in mixture with Co(Il),
Ni(Il) and Pt(IV);
Reusability: 5 cycles

Batch adsorption;

Conditions: pH 1, 298 K, 1h, 0.4 g/L sorbent
dose;

CS fibers 326.4 | Fitting: Freundlich/PSO; [179]
Selectivity coefficients (k): Pt(IV) = 2082 at pH
1,29.12 at pH 2, and 5.48 at pH 3;

Reusability: 3 cycles (95.6%)

Batch/Column adsorption; Mixture;
Conditions: pH 1, 298 K;

Selective for Pd(II) in mixture with Co(II),
CS fibers 112.4 | Ni(II), Cu(Il) and Pt(IV); [180]
Selective recovery of Pd(II) in packed
columns from extremely acid (pH 0.2)
hydrometallurgy wastewater.

Batch adsorption;

Conditions: pH 5, 303K, 1h, 1 g/L sorbent
dose;

275 Fitting: Langmuir/PSO; [181]
Relative selectivity coefficients (k’): Cu(Il) =
1.97, Ni(II) = 1.88, Co(Il) = 2.05, Mn(Il) = 2.47;
Reusability: 5 cycles (96% recovery).

2-Aminobenzaldehyde-
CS resin

Abbreviations: TU — thiourea; P(DVB-GMA-St) — poly(divinylbenzene-glycidyl methacrylate-styrene);
ECH - epichlorohydrin.

Table S$10. Sorption of Ga(Ill), In(Ill) and Pb(II) ions by IIP materials.

Imprinted qm,

HMI me/g Comments Ref.

Polymeric material

Batch adsorption;
Conditions: pH 3, 323 K;
AA-g-CS bio- 192.4 Fitting: Langmuir/PSO;

adsorbent ’ Selective for Ga(Ill) in binary mixtures
with Si(IV), Ge(IlI), Zn(II) or Al(III);

Reusability: 6 cycles (90.25%)

Ga(III) [204]

Batch and column adsorption;

Conditions: pH 3, 298 K, 10 min;

Fitting: Langmuir/PSO;

Selectivity coefficients: In(III)/Cu(Il) =

PVPA-g-silica gel 45.07 189.17, In(I1I)/Pb(Il) = 67.94, In(I1I)/Zn(II) =
composite ' 886.63, In(I11)/Fell) = 2479.71.

Reusability: 6 cycles (in column);

Column adsorption capacity: 34.57 mg/g

(flow rate = 0.5 mL/min);

Tested on real mining wastewater.

In(II) [205]




P(VPA-AMT)-g-silica
gel composite

60.62

Batch and column adsorption;
Conditions: pH 3, 318 K, 16 min;

Fitting: Langmuir/PSO;

Selectivity coefficients: In(III)/Cu(Il) = 41,
In(IIT)/Pb(1I) = 212, In(III)/Zn(II) =37,
In(IIT)/Fe(II) = 69;

Column adsorption capacity: 48.75 mg/g
(flow rate = 0.5 mL/min);

Reusability: 6 cycles (in column);

Tested on real mining wastewater.

[206]

Pb(IT)

Dithiocarbamate-CS
beads

359.68

Batch adsorption;

Conditions: pH 6, 303 K, 3h;

Fitting: Langmuir/PSO;

Relative selectivity coefficients:
Pb(II)/Cd(II) = 5.08, Pb(II)/Cu(l) = 2.45,
Pb(II)/Ca(Il) = 3.25, Pb(II)/Mg(II) = 4.24,
Pb(II)/Zn(1I) = 3.20;

Reusability: 10 cycles (75% recovery)

[210]

TEPA-CS beads

259.68

Batch adsorption;

Conditions: pH6, 313K, 8h;

Fitting: Langmuir/PSO;

Relative selectivity coefficients:
Pb(II)/Cd(II) 2.17, Pb(II)/Cu(ll) = 5.08,
Pb(II)/Ca(Il) 2.18, Pb(II)/Mg(Il) = 2.29, and
Pb(Il)/Zn(1I) = 15.41;

Reusability: 10 cycles (84% recovery)

[211]

P(MAA-EGDMA)-g-
CS IPN hydrogel

37.5

Batch/column adsorption;

Conditions: pH 6, 2h;

Fitting: Langmuir/PSO;

Selectivity coefficients: Pb(II)/W(VI) =
161.58, Pb(II)/Zn(1I) = 31.00, Pb(II)/Cu(ll) =
39.12; Pb(II)/Mn(II) = 52.75; Pb(II)/K(I) =
77.58; Pb(II)/Mg(II) = 44.98;

Tested in column for selective extraction
of Pb(II) from PCB recycling unit
wastewater;

Reusability: 5 cycles (using PCB recycling
unit wastewater).

[207]

FesO4-CS biosorbent

69.48

Batch adsorption;

Conditions: pH 5, 8h;

Relative selectivity coefficients:
Pb(II)/Cu(II) = 2.32, Pb(II)/Cd(II) = 2.2,
Pb(II)/Ni(II) = 2.05;

Reusability: 5 cycles (87% recovery)

[213]

Abbreviations: PVPA - poly(vinylphosphonic acid); AMT - allyl mercaptan;

TEPA

tetraethylenepentamine; PAA — poly(acrylic acid); PCB - printed circuit boards; IPN - interpenetrated

polymer networks.



