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Supplementary Material
8-Hydroxyquinoline-2-carboxylic acid as possible

molybdophore: a multi-technique approach to define
its chemical speciation, coordination and
sequestering ability in aqueous solution.
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Table S1. Protonation constants of MoO4? 'and 8-HQA 2 at T=298.15 K and [ = 0.2 mol dm? in

KClag)
p:q:r log Ppar?
1:0:1 3.97
1:0:2 741
7:0:8 52.42
7:0:9 57.88
7:0:10 62.10
7:0:11 65.21
0:1:1 9.56
0:1:2 13.52

! from ref. [30]; 2 from ref. [2]; 3log Bpqr refer to equilibrium: p MoO4* + q 8-HQA? + r H* = (M0oOa)p(8-
HQA)qH:@p+2a1)-,
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13 Table S2. Specific molar absorbances of (8-HQA)H:r and MoOuH: species (with 0 <r <2 for both
14 ligands) at different wavelengths, at T=298.15 K

Al g2

8-HQA (8-HQA)H (8-HQA)H: MoO: MoO:H MoO:H:
205 59461 13839 28450 14500 6610 3970
206 55178 16284 27691 14700 6880 4230
207 48738 17626 25455 14600 7200 4250
208 42846 18166 23244 14200 7330 4540
209 37892 18785 20909 14200 7460 4700
210 34346 18801 19022 14200 7840 4830
211 31396 18188 17215 14100 7900 5090
212 29001 17766 15591 13400 7980 5270
213 26335 17238 13908 13100 8070 5560
214 24519 16484 12751 12800 8130 5750
215 22997 15893 11866 12500 8080 6010
216 21757 15295 11171 12200 8160 6220
217 20763 14916 10599 11700 8070 6430
218 19532 14429 9985 11300 8030 6670
219 18638 14190 9534 11100 7950 6920
220 17956 14006 9201 10700 7880 7100
221 17225 13920 8824 10400 7760 7310
222 16453 13698 8376 10100 7580 7500
223 15749 13441 7966 9760 7300 7730
224 14991 13184 7509 9570 7100 7930
225 14579 13070 7243 9460 6990 8110
226 13901 12830 6823 9240 6810 8260
227 13846 13066 6859 8990 6730 8380
228 13119 12742 6359 8760 6490 8550
229 12878 12953 6233 8560 6330 8640
230 12672 13784 6086 8400 6200 8730
231 12255 13650 5852 8190 6020 8840
232 12768 14361 6665 8030 5930 8900
233 11990 14882 6228 7860 5770 8950
234 11661 15517 6335 7760 5520 8990
235 12160 16576 6902 7530 5450 8970
236 11926 17721 7325 7410 5220 8980
237 11587 19840 7721 7230 5140 8950
238 11717 21586 8553 7110 4860 8940
239 11233 23448 9045 6960 4710 8900
240 10854 25823 9747 6800 4580 8830
241 11108 28127 11045 6720 4360 8790
242 10917 30728 12191 6670 4240 8730
243 10778 32833 13304 6560 4110 8630
244 10784 34664 14391 6490 3880 8570
245 10736 37259 16070 6360 3740 8470
246 11245 39922 18260 6310 3510 8410
247 11355 41553 19932 6240 3390 8330
248 11809 42774 21695 6190 3290 8230
249 12428 43457 23519 6190 2980 8240
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17 Table S3. Specific molar absorbances of (MoO4)p(8-HQA)qH: species at different wavelengths, at T =
18 298.15 K
Al g ?
(MoO4)(8-HQA)H:s (MoO4)(8-HQA)H2 (MoO4)(8-HQA)H (MoO4)(8-HQA)H

205 20523 34492 17458 111100
206 20849 34906 16742 110260
207 20524 33415 17036 99768
208 20222 31536 17884 85377
209 19677 28860 18614 72899
210 18748 26575 18870 63420
211 17767 24633 19040 53292
212 16685 22665 18545 45187
213 16038 20803 18181 39030
214 15576 19469 17865 34648
215 15069 18567 17355 31322
216 14628 17659 16816 27800
217 14201 16942 16201 25208
218 13855 16304 15762 22930
219 13558 15762 15361 21349
220 13202 15458 14931 19944
221 12744 14909 14458 18611
222 12258 14487 14006 17479
223 11823 14139 13710 16647
224 11452 13860 13467 15973
225 11013 13603 13131 15328
226 10590 13297 12885 14785
227 10229 13132 12675 14290
228 9922 12912 12547 13890
229 9687 12867 12458 13648
230 9824 13364 12664 13446
231 9648 13252 12663 13475
232 9261 12934 12342 12703
233 9573 13366 12971 12823
234 9452 13666 13250 11987
235 9484 14461 13498 11673
236 9826 15779 14003 11072
237 9794 15816 14433 10141
238 9852 16763 15159 8970
239 10492 18521 15929 9074
240 11177 19089 17059 8166
241 11591 20562 17655 7029
242 12299 21581 18683 6125
243 12884 22836 19401 5513
244 13697 24364 20208 4916
245 14886 26089 21691 4077
246 16351 27821 22978 3401
247 17934 29583 23903 3193
248 18791 30444 24606 3072
249 20087 31660 25112 3093
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Figure S1. Specific molar absorbances of (8-HQA)H: and MoOsH: species (with 0 < r < 2 for both

ligands) at different wavelengths, at T =298.15 K.
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Figure S2. Example of spectrophotometric titration. Conditions: cmoos = 1.8-105 mol-dm?, cs-roa = 2-10-
5mol-dm?3, cu=5-10% mol'dm=3, T=298.15 K and I = 0.2 mol dm3 in KClg).
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Figure S3. Distribution of molybdate species vs. pH, in the presence of 8-HQA. p:q:r indexes refer to
(MoO4)p(8-HQA)qH:?P+2am-. Conditions: cMoos = cs-Hoa = 1-10° mol'dm=3, T=298.15 K and [ = 0.2 mol dm"

3in KCl(aq).
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Figure S4. Distribution of molybdate species vs. pH, in the presence of 8-HQA. p:q:r indexes refer to
(MoO4)p(8-HQA)qH?P+2a1-. Conditions: cmoos = 1-10° mol-dm?, cs-Hoa =2-10° mol'dm-3, T=298.15 K and

I=0.2 mol dm in KClag).
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Figure S5. CVs of molybdate in the presence of 8-HQA, at different pH Conditions: cmoos = cs-Hoa =
3-10* mol dm3, T=298.15 K and I = 0.2 mol dm? in KCl(g), scan rate 100 mV/s.
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Figure S6. CVs of molybdate in the presence of 8-HQA at different scan rates. Conditions: cmoos = cs-
1A = 3104 mol dm-, T'=298.15 K and I = 0.2 mol dm in KClg), pH=7.3.
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Figure S7. Superimposed ESI-MS spectra of molybdate / 8-HQA solutions at different cmoos : cs-Hoa
ratios, at pH ~ 2.5. Black lines: cmoos : cs-104 = 1:1; red lines: cMo04 @ cs-Hoa = 1:2; blue lines: cmoo4 @ cs-HQA =

1:3.
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Figure S8. Superimposed ESI-MS spectra of molybdate / 8-HQA solutions at different cmoos : cs-Hoa
ratios, at pH ~ 4.0. Black lines: cmoos : cs-104 = 1:1; red lines: cMo04 @ cs-Hoa = 1:2; blue lines: cmo04 @ cs-HQA =

1:3.
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Figure S9. Superimposed ESI-MS spectra of molybdate / 8-HQA solutions at different cmoos : cs-Hoa
ratios, at pH ~ 8.0. Black lines: cmoos : cs-10a = 1:1; red lines: cMo04 @ cs-Hoa = 1:2; blue lines: cMoo4 @ cs-HQA =

1:3.
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Figure S10. Superimposed ESI-MS spectra of molybdate / 8-HQA solutions at different cmoos : cs-Hoa
ratios, at pH ~ 11.0. Black lines: cmoo4 : cs-1o4 = 1:1; red lines: cmoos : cs-Hoa = 1:2; blue lines: cmoos : cs-HQ4

=1:3.
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Figure S11. ESI-MS spectra of molybdate / 8-HQA solutions at different pH. Conditions: cmoo4 = cs-Hoa
=510 mol dm=. a) pH ~ 2.5; b) pH ~ 4.0; ¢) pH ~ 8.0; d) pH ~ 11.0.
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Figure S12. Sequestration diagrams of MoOs* by 8-HQA at T=298.15 K and I = 0.2 mol-dm= in KClag),
at different pH.



