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Abstract: The shale gas fracturing flowback fluid has the characteristics of high salt and high COD, and its TDS is
about 3.2x10*-4.0x10* mg/L. GC-MS was used to analyze the fracturing flowback fluid, and the results showed that
its organic pollutants included alkanes, cycloalkanes, alcohols, halogenated hydrocarbons, and a small number of
ketones, phenols, and esters. Alkanes were the main components of shale gas fracturing flowback fluids. Electrodi-
alysis technology was used to treat shale gas fracturing flowback fluid, and the effects of operating voltage, mass
fraction of electrode water and other factors on desalination rate, conductivity and COD removal rate were investi-
gated. The experimental results showed that desalination rate and COD removal rate of the fracturing flowback fluid
increased with the increase of operating voltage (in the range of 5-20 V) during the electrodialysis treatment. The
removal rates of TDS and COD reached 99.94% and 79.99%, respectively, when the voltage was 20 V. Under dif-
ferent operating voltages, the desalination rate was faster in the first 40 minutes, and then decreased after

60 minutes and leveled off. The desalination rate and COD removal rate of the fracturing flowback fluid increased
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with the increase of electrode water mass fraction when the electrode water mass fraction was 0.5%-0.75%.The re-

moval rate of TDS and COD decreased when the mass fraction of electrode water was further increased. In electrodi-

alysis process, ion valence had an effect on the removal rate of ion. The removal rates of anions SO,” and Cl” were

99.3% and 96.6%, respectively. The differences in the removal rates of different cations were not significant, with
Ca™, Mg, Na'and K* reaching 99.8%, 99.7%, 96.9% and 99.3%, respectively.
Key words:electrodialysis ; shale gas;fracturing flowback liquid ; desalination
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Fig. 1  Electrodialysis device
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Table 1 Water quality characteristics of shale gas
fracturing flowback fluid
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Table 2 Composition of organic pollutants in shale
gas fracturing flowback liquid
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Fig. 2 GC-MS spectrum of shale gas fracturing flowback liquid
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Fig. 3 Effect of voltage on TDS (a) , conductivity (b), COD (c)
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Table 3 Variation of ion mass concentration with
time during electrodialysis

i [/ K*/ Na*/ Ca®"/ Mg/ Cl/ 5042_/
min (mg-L’l) (mg-L’l) (mg-L’l) (mg-L’]) (mg-L’]) (mg-L’l)

0 181.2 140640 7634 22455 141804 86.8
5 141.3 8 853.6 184.2 335.2 6 846.6 7.8
10 81.2 6219.5 31.6 105.2 54552 7.2
15 32.6 2021.4 8.6 42.6 3540.8 6.8
20 18.5 1413.2 5.5 21.5 2 130.6 5.6
25 4.5 551.8 4.2 18.3 812.5 4.8
30 3.2 468.2 3.1 15.8 525.2 3.9
35 2.8 444.6 2.9 12.4 517.6 3.6
40 2.6 441.0 2.5 11.2 478.4 2.8
45 2.3 436.2 2.2 8.7 476.2 2.4
50 2.2 435.4 1.8 7.2 482.5 1.6
55 1.8 434.5 1.6 6.8 478.3 0.9
60 1.2 434.2 1.2 6.5 482.7 0.6
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