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Toxicities of 30 Ionic Liquids to Vibrio qinghaiensis sp. Q67
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Abstract: To systematically and effectively assess the toxic effects of “green solvent” ionic liquid (ILs) to a novel freshwater
luminescent Vibrio ginghaiensis sp. Q67 (Q67) , the toxicities of 30 ILs with different alkyl chain lengths, anions and cation skeletons
( methylimidazolium, dimethylimidazolium and pyridinium) were determined using the microplate toxicity analysis. The observed dose-
response curves ( DRCs) were fitted by using the nonlinear least square regression. It was shown that the DRCs of 30 ILs could be well
described by the Logit or Weibull function(R > 0.98, RMSE < 0.053). The toxicities of 30 ILs varied greatly and the pEC;,values
of 30 ILs ranged from 1.01 to 5.48. The toxicities of ILs to Q67 mainly depended on the alkyl chain length and every two-carbon
augment on the alkyl chain made the toxicity duplicate. The anions, cation skeletons and light absorbance of ILs showed no significant
effect on the toxicities of ILs to Q67.
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Table 1 ~ Some physiochemical properties, stock solutions, fitted functions, some statistics, EC5, with 95% confidence interval ( CI)

and pECs, of 30 ILs

ij ILs" CAS RN 3 ﬁiﬁjg f:m jif(ful ) a B RMSE R ECs,(95% CI) pECs,
1 emimCl 65039-09-0  ACROS(USA) 146.6 228 2.93E-1 W 2.59 2.94 0.029 0.9927 9.87 (8.24, 1.21) E-02 1.01
2 emimBF, 143314-16-3  ACROS(USA) 198.0 226 4.24E-1 W 5.27 3.49 0.041 0.9937 2.43 (1.94,3.00) E-02 1.62
3 emim[CFS]  145022-44-2  Merk ( Germany) 260.2 210 1.88E-1 W 2.86 2.62 0.030 0.9910 5.87 (4.79,7.40) E-02 1.23
4 emim[ CphS] 328090-25-1  Merk ( Germany) 282.4 230 2.14E-1 W 3.59 3.37 0.022 0.9961 6.70 (5.98,7.55) E-02 1.17
5 bmimCl 79917-90-1  ACROS(USA) 174.7 212 3.24E-1 W 3.56 2.16 0.036 0.9925 1.52 (1.13,2.03) E-02 1.82
6 bmimBr 85100-77-2  ACROS(USA) 219.1 226 1.62E-1 L 7.14 3.24 0.011 0.9997 6.26 (6.26,7.05) E-03 2.20
7 bmimBF, 174501-65-6  ACROS(USA) 226.0 225 5.13E-2 W 9.25 3.87 0.028 0.9976 3.27 (2.84,3.79) E-03 2.48
8 bmim[COS] 401788-98-5 ACROS(USA) 250.3 228 9.72E-2 L 6.93 3.00 0.012 0.9995 4.90 (4.54,5.58) E-03 2.3l
9 bmim[ C40S] 445473-58-5  Strem Chemical (USA) 348.5 204 5.03E-2 L 13.46 5.33 0.027 0.998 2.98 (2.60,3.53) E-03 2.53
10 bmim[ CO,S] NA Strem Chemical (USA) 338.4 226 6.64E-2 L 587 2.58 0.034 0.9919 5.31 (3.87,7.55) E-03 2.28
11 (bmim),PO, NA Strem Chemical (USA) 512.6 226 4.89E-2 W 3.37 1.69 0.053 0.9810 6.15 (3.45, 10.55) E-03 2.21
12 bmmimCl 98892-75-2  ACROS(USA) 188.7 228 L.81E-1 L 7.47 3.41 0.014 0.9992 6.45 (5.84,7.32) E-03 2.19
13 bmmimBF,  402846-78-0 ACROS(USA) 240.1 230 5.02E-2 W 8.66 3.18 0.017 0.9992 1.45 (1.32, 1.62) E-03 2.84
14 hmimCl 171058-17-6  Merk ( Germany) 202.7 220 1.05SE-2 L 13.33 4.31 0.015 0.9993 8.08 (7.47,9.00) E-04 3.09
15 hmimBF, 244193-50-8  Merk ( Germany) 254.1 211 1.OSE-2 L 10.79 3.04 0.016 0.9991 2.82 (2.52,3.26) E-04 3.55
16 hmimPF 304680-35-1  Merk (Germany) 31222 224 1.20E-2 W 7.00 2.20 0.026 0.9964 4.48 (3.65,5.60) E-04 3.35
17 hmim[ CFSN] 382150-50-7  Merk ( Germany) 47.4 210 5.58E-4 W 13.55 3.62 0.015 0.9985 1.43 (1.34,1.56) E-04 3.84
18 phCH,mimBF} 500996-04-3  ACROS(USA) 260.0 228 3.37E-2 W 6.69 2.58 0.010 0.9997 1.84 (1.73,1.98) E-03 2.74
19 omimCl 64697-40-1  Merk ( Germany) 230.8 212 4.51E-4 L 14.12 3.03 0.018 0.9988 2.19 (1.92,2.57) E-05 4.66
20 omimBF, 244193-52-0  Strem Chemical (USA) 282.3 226 5.51E-4 L 12.73 2.66 0.019 0.9989 1.64 (1.39,2.06) E-05 4.79
21 omim[C40S] NA Strem Chemical(USA) 404.6 212 6.11E-3 L 1590 3.84 0.019 0.998 7.23 (6.47,8.31) E-05 4.14
22 omim[ CO;S] NA Strem Chemical (USA) 394.5 212 5.19E-4 L 16.81 4.11 0.017 0.9988 8.13 (7.32,9.34) E-05 4.09
23 Cj,mimCl 114569-84-5  ACROS(USA) 288.9 212 2.65E-4 W 9.33 1.77 0.018 0.9983 3.33 (2.79, 4.03) E-06 5.48
24 epyCl 2294-38-4 ACROS(USA) 143.6 245 1.09E-0 L 5.28 4.46 0.024 0.9975 6.55 (5.68,7.69) E-02 1.18
25 bpyCl 1124-64-7 Merk ( Germany ) 171.7 245 1.05E-1 L 4.82 2.28 0.010 0.9994 7.69 (7.06, 8.85) E-03 2.11
26 bpyBr 874-80-6 ACROS(USA) 216.1 230 1.28E-1 L 6.84 3.25 0.008 0.999 7.86 (7.48,8.39) E-03 2.11
27 bpyBF, 203389-28-0  Merk (Germany) 223.0 245 4.48E-2 W 534 2.80 0.046 0.9883 9.16 (6.71, 12.52) E-03 2.04
28 hpyCl 6220-15-1 ACROS(USA) 199.7 245 8.39E-4 L 16.01 4.29 0.012 0.9990 1.85 (1.72,2.06) E-04 3.73
29 hpyBF, 474368-70-2  ACROS(USA) 251.1 245 4.23E-2 L 9.44 3.43 0.011 0.9993 1.77 (1.65, 1.94) E-03 2.75
30 hpy[CFSN]  460983-97-5  Merk ( Germany) 444.4 245 1.63E-2 W 10.50 3.21 0.045 0.9943 4.12 (3.15,5.39) E-04 3.39
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Fig.2 Fitted dose-response curves ( DRCs) of 30 ILs under study
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