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Figs. S3 Effect of 0.1% (w/v) 2-ABzI modified amidic copolymer volume in acetone—CHClI; (1:3, v/v)
on the sensitivity of Hg,?* and Hg?* ions (each, 50 pg L) at pH 5.0 and 8.0. Conditions: 1250/1500
uL of 20 mmol L™! B-R buffer, 1000/1000 pL of 3 mmol L™* of CTABr, 150 pL of 2.0 mmol L™
KNOs, and 800/1000 pL of 5% (v/v) of Triton X-114 for ultrasonication of 7 min at 40 °C (40 kHz,
300 W) and centrifugation of 5 min at 3500 rpm.
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Figs. S4(a, b) Effect of (a) 3.0 mmol L CTAB and (b) 5.0% (v/v) Triton X-114 volumes on the
sensitivity of Hg.?* and Hg?* ions (each, 50 pg L) at pH 5.0 and 8.0. Conditions: 1250/1500 uL of 20
mmol L™* B-R buffer, 150/175 pL of 0.1%(w/v) of 2-ABzl-modified amidic copolymer, and 150 pL
of 2.0 mmol L™t KNOs; for ultrasonication of 7 min at 40 °C (40 kHz, 300 W) and centrifugation of 5
min at 3500 rpm.

0,16
0,14
£ % ]
c
o 0121 3 )
5 3
g 0,10 1 ¢ 3
¥ ¢ '
)
> 0081 §
2 [°)
2
S 0,06
()]
00 ® 50gL" H™*
s a 0 50ug Lt Hg22+
0,02 T T T T T
0 100 200 300 400 500 600

2.0 mmol L™ KNO, volume, L
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of 2-ABzI-modified amidic copolymer, 1000/1000 pL of 3 mmol L™ of CTABTr, and 800/1000 pL of
5% (v/v) of Triton X-114 for ultrasonication of 7 min at 40 °C (40 kHz, 300 W) and centrifugation of
5 min at 3500 rpm.
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Figs. S6(a, b) Effect of (a) sonication temperature, °C and (b) sonication time, min on the sensitivity
of Hg,?* and Hg?* ions (each, 50 pg L) at pH 5.0 and 8.0. Conditions: 1250/1500 L of 20 mmol L™
B-R buffer (pH 5.0 and 8.0), 150/175 pL of 0.1%(w/v) of 2-ABzl-modified amidic copolymer,
1000/1000 pL of 3 mmol L™t of CTABr, 150 pL of 2.0 mmol L™t KNOs, and 800/1000 pL of 5% (v/v)
of Triton X-114 for centrifugation of 5 min at 3500 rpm.



Table S1 The present national/international regulations and standards for water intended for human consumption

EEC? WHO? EPA? IBWA? FDA? Turkish Legislation
Parameter (1998) (1998) (2002) (2003) (2003) R.G. no. 23144a (1997)
Unit Drinking Drinking Drinking Bottled Bottled Bottled Bottled Bottled
water water (GV°) water water water drinking spring water mineral
(MACP) (MCLY) (SOQ?®) (MAL" water (MACY) water
(MACP) (MACP)
Mercury, Hg pg L1 1.0 1.0 2.0 1.0 2.0 1.0 1.0 1.0

aSources: EEC = European Economic Community; WHO = World Health Organization; EPA = US Environmental Protection Agency; IBWA = International Bottled Water Association; FDA =
US Food and Drug Administration; R.G. no. 23144 = Resmi Gazete (Official Newspaper of the Turkish Government), no. 23144

b Maximum admissible concentration
¢ Guideline value

4 Maximum contaminant level

¢ Standard of quality

fMaximum allowable level



Table S3 The possible matrix effect on the selective extraction of 100 pg L Hg,?* and Hg?* at pH 5.0, 8.0 respectively by UA-CPE prior to analysis by UV

spectrophotometry (n: 3)

Co-existing ions Tolerance ratio, [Interferent]/[analyte ion] Recoveries % RSDs %

NH.*, K*, Na* 1250:1 97.0-101.5 2.5-3.8

Ca?*, Mg?*, Sr**, NOs', F 1000:1 96.5-98.5 2.5-35
Ba?*, CI, SO+, HPOs%, C,04* 750:1 95.0-101.0 2.5-4.0
AlP*, Zn%, Co?*, Fe?*, Ni** 500:1 97.0-102.0 2.0-3.5
HCOs , Br, Tartaric acid, Citric acid 350:1 95.0-97.5 2.3-3.7
As®, Sb>*, Zn?*, Ag*, EDTA 250:1 92.0-95.5 3.0-4.1
Cd?*, MoOy?*, VO?*, VO,*, Urea 200:1 93.0-96.0 2.5-3.7
Pb%, Bi**, NOZ, I- 175:1 94.0-96.5 3.0-4.1

Fe3* @ 150:1 (1500%) 101.0-103.5 3.5-5.0

(As*, Sb*)P 125:1 (1000%) 93.0-95.5 2.5-4.0
(Formaldehyde)® 100:1 (750%) 92.0-95.0 2.6-3.3

(Sn?*, Mn2*)¢ 75:1 (500%) 93.0-95.5 3.2-4.5

(Co?*, Cu?")e 50, 35:1 (1000*, 500%*) 102.0-105.5 4.1-55

*The values in parentheses refer tolerance limits in presence of masking agents

2By using 1.0 mL of 0.02 mol L™t NH4F solution in medium buffered to pH 5.0

b After pre-oxidation of As3*/Sh3* to As>*/Sb® with 0.01 mol L-* H,0: solution in alkaline medium

¢ After pre-treatment of 0.25 mL of 0.02 mol L™ Na-metabisulfite, Na2S20s around pH 5.0

4By using 0.2 mL of 20 mmol L-1 TEA/2 mmol L-1 oxalic acid mixture near to pH 5.0-5.5 or 0.2 mL of 0.025 mol L™ NazH2P207 solution in a medium buffered to pH 7.0



¢ By using selectively 2.0 mL of 10 mmol L™ ethylendiamine/ 1.0 mmoL L oxalic acid mixture (3:1, v/v) in a medium buffered to pH 5.0

Table S4(a) The speciation analysis results of binary mixtures containing inorganic Hg species, Hg2?*, Hg?* and total Hg at known concentration ratios before
and after pre-oxidation with acidic permanganate (n: 5)

Added, pg L* * **Found, pug L? Accuracy/precision of speciation analysis
RSD% Recovery%

Hg.** Hg*" Hgz** Hg* ***Total Hg ~ Hg.** Hg* Total Hg Hg.** Hg* Total Hg
0 30 - 27.31.2 27.8+1.2 - 44 4.3 - 91.0 92.7

5 25 4.510.2 23.4+1.0 27.5+1.2 4.4 4.3 4.4 90.0 93.6 91.7

10 20 9.4+0.4 18.4+0.7 28.3+1.2 4.2 3.8 4.2 94.0 92.0 97.0

10 10 9.3£0.5 9.6+0.5 19.4+0.8 54 5.2 4.1 93.0 96.0 97.0

20 10 18.3+0.7 9.5+0.4 28.1+1.2 3.9 4.2 4.3 91.5 95.0 93.7

25 5 23.5+1.0 4.610.2 28.1+1.2 4.2 4.3 4.3 94.0 92.0 93.7

30 0 27.1+1.2 - 28.0+1.2 44 - 4.3 90.3 - 93.3

*The mean and standard deviations of five replicate measurements under optimal reagents’ conditions

**Qbtained at analysis conditions conducted using 2.5 mg L-* Cu?* and 0.02 mol L oxalic acid (2:3, v/v) in 0.2% (w/v) KCI in medium adjusted to pH 5.0 for 12 min at 40 °C under optimal
reagents’ conditions in order to ensure the repeatability and stability of the results, and to control analyte loss via volatilization and interconversion of mercurial species by disproportionation

*** After pre-oxidation with 0.02% (w/v) KMnOgs in 5.0% (v/v) HNO3



Table S4(b) The validation of the method developed for each ion at pH 5.0 and 8.0, respectively for analysis of Hg,**, Hg?* and total Hg levels in two

certified water samples (n: 5)

CRMs Spike, **Certified, ug L™ 2 Observed, pug L* RSD % Recovery ***Total Hg, = The one paired
wgLt  HgZ Hg™ Ho? Ho™ % pg Lt Studebn;’s t-test
 toxp
*SRM 1641e Mercury in - - - <LOD 9.8+£05 - 5.1 -, 96.4 9.7+£05 2.06
water (10.16+ 0.17)
10,10 9.3£05 19.4+0.8 54,41 94.6, 96.0
*SRM QC LL3 Mercury in - - - <LOD 7.1£0.3 -, 4.2 -, 95 7.3+£0.3 0.97
water (7.43+0.18)
10,10 9.2+04 16.4+0.8 43,49 92,93

*It is reported as a mean information value in 95% confidence limit

**The certified and expected values for Hg2?* and Hg?* respectively after 100-fold dilution

*** Total Hg values measured after pre-oxidation of 5.0 mL certified aqueous sample with 5.0 mL of mixture of 0.02% (w/v) KMnOa in 5.0% (v/v) HNOs while the values in parenthesis are

certified for total Hg after 100-fold dilution

2The mean plus SD of five replicate measurements obtained by using the proposed method for aliquots (5.0 mL) of the sample extracts pretreated and diluted at ratios of 100-fold dilution for

Hg2?* and Hg?* ions, respectively

b The experimental t -values calculated by using the one paired Student’s t-test, t = N¥2 (1 - Xaverage) /s for five replicate measurements of Hg2?*, Hg?* with and without spiking and total Hg (as

Hg2?* plus Hg?*) where the critical t-value is 2.78 for 4 degrees of freedom at confidence interval of 95 %



Table S6 Comparison of different methods ‘performance for the extraction, pre-concentration and determination of i-Hg (Hg-?*, Hg?*) and CHsHg* in carbonated
soft drinks, plain soda, bottled mineral waters

Sample 2 Pre- b Detection LODs, pg L Linear range, pg L RSD% Recovery% PFor Refs
matrix concentration method EF
procedure Hg**  CHsHg" Hg* CHsHg"  Hg* CHsHg® Hg*  CHsHg"
Soft CPE UV-vis 0.9 - 3-250 - 2.0 - 93.4- - 34 [6]
water, spectrophotomet 102.8
physilogi ry
cal serum
Well On line RP-HPLC-DAD  0.001 - 0.01-120 - 2.8 - 97-105 - - [7]
water, enrichment
drinking
water
Water SPE RP-HPLC-UV 0.003 - 0.4-600 - 1.8-2.9 - 95-105 - - [8]
Natural DLLM HPLC/CVAFS  0.0015  0.0015 0.005- 0.005- <51 <51 88.4- 88.4- 41-47 [9]
waters 0.45 0.45 96.1 96.1
Natural dSPE CE/ICP-MS 0.007 0.009 0.2-10.0 0.2-10.0 5-6 4-6 92-108 92-108 25,27 [10]
water, with FASI-
fish
River and dCPE CE 10 47.5 - - 5.2 4.3 74-79 20-24 15,52 [11]
lake
water,
fish

muscle



Wastewat
er,
seawater

Seafood
samples

Wastewat
er

Tap, river
and lake
water

Tap, well
and lake
water

Water

Water
samples

Water
samples

Well
water,
wastewat
er oil,
paint and

Micro-columns

sCPE

sCPE

IL-DLLM

DLLM

IL-SDME

CPE

IL-DLLM

CP-DLLM

CVAAS 0.5-1.0
ICP-OES 0.0563
HG-AFS 0.007

HPLC-DAD 0.32
GC-MS 0.2
HPLC-PAD 22.8

Spectrophotome 3.0, 0.1

try, CVAAS

Spectrophotome 3.9
try

CVAAS 0.015

2-4

0.0946

0.18

0.96

0.3

1.0

<200

0.25-100

0.2-4

3-100

20-100

80-480

10'401
0.4-40

12-140

0.05-6.1

<300

0.5-100

0.2-4

5-100

10-100

5-120

2-13

3.6

2.7

4.1

<8.5

5.3

2.10-
3.12,
0.76-
251

1.7

<5.0

2-20

4.5

2.9

7.3

<8.5

11.6

96-106

93.2-
108.7

97-104

89.6—
101.3

87-99

97-123

96.5-
103.8

100.8-
103.4

97-105

98-107

94.3-
103.3
95-102

85.6—
102.0

<107

96-115

75

18.7,
10.3

15.2,
11.2

107,
114

112,
115

3,27
97.4,

19.5
(10)

18.8

10.2

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]



chemical
samples

Sediment,
river and
pond
water

Fish

Blood

Carbonate
d soft
drinks,
plain
soda,
bottled
mineral
waters

CPE

UA-CPE

DES-VA-
DLLM

UA-CPE

Spectrophotome
try

Spectrophotome
try

GFAAS

CT-sensitive
UV-
spectrophotomet
ry

0.27

0.1

0.22

- 10-100 - 2.6
1.20 4-240 8-240 2.8
- 0.3-60 - 3.7,
6.2

-(0.24)* 1-10,10-  -(1-10, 3.5-6.1
250 10-250)*

2.8

- (3.5-
5.6)*

91.3-
110

94.2-
103.1

90-109

92.0-
96.0

96.2-
103.7

- (91.0-
94.5)*

14, 85

112

62.5
(45,
50)

[21]

[22]

[33]

This
study

*The analytical figures of merit for inorganic Hg2?* ions established by the present CT-sensitive method at pH 5.0 under optimal reagent conditions

aSPE: solid phase extraction; dSPE: dispersive solid-phase extraction; CPE: cloud point extraction; dCPE: dual-cloud point extraction; SCPE: sequential cloud point extraction; UA-CPE: ultrasound
assisted-cloud point extraction; DLLME: dispersive liquid-liquid microextraction; IL-DLLM: lonic liquid-dispersive liquid-liquid microextraction; IL-SDME: ionic liquid-single drop
microextraction; DES-VA-DLLM: Deep eutectic solvent based vortex assisted-dispersive liquid liquid microextraction

b CV-AAS: Cold vapor-atomic absorption spectrometry; RP-HPLC-DAD: Reverse phase-high performance liquid chromatography-diode array detector; RP-HPLC-UV: Reverse phase-high
performance liquid chromatography-UV detection; HPLC-CVAFS: High performance liguid chromatography-cold vapor-atomic absorption spectrometry; CE-ICP-MS with FASI: Capillary
electrophoresis-inductive coupled plasma-mass spectrometry with field-amplified sample stacking injection; CE: Capillary electrophoresis; HG-ETAAS: Hydride generation-electrothermal-atomic
absorption spectrometry; Capillary electrophoresis-inductive coupled plasma-mass spectrometry with field-amplified sample stacking injection; ICP-AES: Inductive coupled plasma-atomic
emission spectrometry; HG-AFS: Hydride generation-atomic fluorescence spectrometry; GC-MS: Gas chromatography-mass spectrometry; HPLC-DAD: High performance liquid
chromatography-diode array detector; HPLC-PAD: High performance liquid chromatography-photodiode array detector; GFAAS: Graphite furnace atomic absorption spectrometry



