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Solubility of oxygen in water at various temperatures and pressures

Temp Atmospheric pressure, in millimeters of mercury

ol 785 790 TB3 780 773 770 763 76l 733 730 745 740 T35 730 725 720 715 710 T05 T00
0.0 15.3 15.2 15.1 15.0 14.%9 14.8 14.7 14.¢ 14.5 14.4 14.32 14.2 14.1 14.0 13.9 13.8 13.7 13.s 12.3 132.4
0.5 15.1 15.0 14.% 14.8 14.7 14.5 14.5 14.4 14.3 14.2 14.1 14.0 13.5% 13.8 13.7 13.& 13.5 13.4 13.3 13.2
1.0 14.8 14.7 14.7 14.¢ 14.53 14.4 14.3 14.2 14.1 14.0 13.% 13.8 12.7 13.6 13.5 13.4 13.3 13.2 12.2 132.1
1.5 l14.& 14.5 14.5 14.4 14.3 14.2 14.1 14.0 13.% 13.8 13.7 13.& 13.3 13.4 13.3 13.2 13.2 13.1 13.0 1Z.9
2.0 14.4 14.2 14.3 14.2 14.1 14.0 12.% 132.8 132.7 13.¢ 13.53 13.4 12.3 13.3 13.2 13.1 13.0 12.% 12.8 12.7
2.3 14.2 14.2 14.1 14.0 13.% 12.8 132.7 13.¢ 132.5 13.4 13.2 13.2 12.2 13.1 13.0 12.% 12.8 12.7 1l2.6 12.5
3.0 14.1 14.0 13.% 13.8 13.7 13.¢ 132.3 13.4 132.3 13.3 13.2 13.1 12.0 12.9 12.8 12.7 12.¢ 12.5 12.5 12.4
3.5 13.9¢ 13.8 13.7 13.e 13.5 132.4 13.3 13.3 13.2 13.1 13.0 12.5% 12.8 12.7 12.& 12.e6 12.5 12.4 12.3 12.2
4.0 12.7 13.& 13.5 13.4 13.2 12.3 132.2 12.1 13.0 12.% 1z.8 12.7 12.¢ 1l2.6 12.5 12.4 12.3 12.2 12.1 12.0
4.5 13.5 13.4 13.3 13.3 13.2 132.1 13.0 1z2.8 1z2.8 12.7 1Z2.7 12.& 12.3 12.4 12.3 12.2 12.1 12.1 1z2.0 11.9
5.0 12.3 13.2 13.2 13.1 13.¢0 12.9 12.8 12.7 12.7 12.¢ 12.53 12.4 12.3 12.2 12.2 12.1 12.0 11.% 11.8 11.7
3.3 13.2 13.1 13.0 12.% 12.8 12.7 12.7 12.e 12.53 12.4 1Z2.3 12.2 12.2 12.1 12.0 11.% 11.8 11.7 11.7 1l.&
6.0 1.0 12.% 12.8 12.8 12.7 12.¢ 12.3 12.4 12.3 12.3 1z.2 12.1 12.0 11.% 11.8 11.8 11.7 1l.s 11.5 11.4
6.5 1z2.8 1Z2.8 12.7 12.¢ 12.5 12.4 12.3 12.3 12.2 12.1 1Z.0 11.% 11.8% 11.8 11.7 11.s 11.5 11.5 11.4 11.3
7.0 12.7 12.& 12.5 12.4 12.4 12.3 12.2 12.1 12.0 12.0 11.% 11.8 11.7 1l1.4 1ll.& 11.5 11.4 11.2 11.2 11.1
7.5 12.5 12.4 12.4 12.3 12.2 12.1 12.0 12.0 11.% 11.8 11.7 11.¢ 11.&¢ 11.5 11.4 11.2 11.3 11.2 11.1 11.0
2.0 12.4 12.3 12.2 1.1 12.1 1Z.0 11.54 11.8 11.7 11.7 11.& 11.5 11.4 11.3 11.3F 11.2 11.1 11.0 11.0 10.9
8.3 12.2 12.1 12.1 12.0 11.¢ 11.8 11.8 11.7 11.¢ 11.3 11.4 11.4 11.32 11.2 11.1 11.1 11.0 10.% 10.8 10.7
8.0 12,1 12.0 11.% 11.8 11.8 11.7 1l1l.¢ 11.53 11.5 11.4 11.2 11.2 11.2 11.1 11.0 10.% 10.8 10.8 10.7 10.6
9.5 11.¢ 11.% 11.2 11.7 11.¢ 11.& 11.5 11.4 11.3 11.2 11.2 11.1 11.¢0 10.9 10.9 10.8 10.7 1d.e 10.6 10.5
10.40 11.& 11.7 11.% 11.8 11.5 11.4 11.3 11.3 11.2 11.1 11.0 11.0 10.% 10.8 10.7 10.7 10.&6 10.53 10.4 10.4
10.5 11.7 11.&4 11.5 11.4 11.4 11.3% 11.2 11.1 11.1 11.0 10.9% 10.8 10.8 10.7 1l0.& 10.5 10.5 10.4 10.3 10.2
11.0 1.5 11.4 11.4 11.&% 11.2 11.2 11.1 11.0 1l©.% 10.% 10.8B 10.7 10.6 1D.&6 10.5 10.4 10.3 10.3 10.2 10.1
11.5 11.4 11.3 11.2 11.2 11.1 11.00 11.0 1l00.8 10.8 10.7 10.7 10.&6 10.3 10.4 10.4 10.3 10.2 10.2 10.1 10.0
12.0 11.3 11.2 11.1 11.0 11.0 10.9% 1l0.8 10.8 1l0.7 10.e 10.53 10.5 10.4 10.3 10.3 10.2 10.1 10.0 10.0 8.9
12.3 11.1 11.1 11.4 10.% 1¢0.8 10.8 10.7 10.6¢ 1l0.6¢ 10.53 10.4 10.4 10.3 10.2 10.1 10.1 10.0 5.9 5.8 8.8
13.0 11.¢0 10.9 10.% 10.8 10.7 10.7 10.& 1l0.5 10.4 10.4 10.3 10.2 10.2 10.1 10.0 10.0 9.9 G.8 G.7 S.7
13.5 1¢.9 10.8 10.7 10.7 10.e¢ 10.5 10.5 10.4 10.3 10.3 10.2 10.1 10.1 10.0 9.3 9.8 8.8 8.7 9.6 9.6
14.0 10.8 10.7 10.& 10.e 10.53 10.4 10.4 10.3 10.2 10.1 10.1 10.0 G.9 G.3 9.8 Q.7 9.7 G.6 9.3 G.3
14.5 1.6 10.& 10.5 10.4 10.4 10.32 10.2 10.2 10.1 10.0 10.0 5.9 9.8 8.8 8.7 9.6 8.8 5.5 5.4 9.4
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Solubility of oxygen in water at various temperatures and pressures - Continued

Atmospheric pressure, in millimeters of mercury
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Solubility of oxygen in water at various temperatures and pressures - Continued

Atmospheric pressure, in millimeters of mercury
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Atmospheric pressure, in millimeters of mercury

Solubility of oxygen in water at various temperatures and pressures - Continued
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Atmospheric pressure, in millimeters of mercury

Solubility of oxygen in water at various temperatures and pressures - Continued
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Solubility of oxygen in water at various temperatures and pressures - Continued

Atmospheric pressure, in millimeters of mercury
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Salinity correction factors for dissolved oxygen in water (based on conductivity)

Temp Conductivity, in microsiemens per centimeter at 25 degrees Celsius
on, o0 1000 2000 3000 4000  §000 6000 7000 8000 8000 10000 11000 12000 13000 14000 15000 16000

0.0 1.000 0.%96 0.95%2 0.9%3% 0.985 0.%981 ©.8%77 0.973 0©.%6% 0.%65 0.%61 0.%57 0.855 0.9850 0.5%46 0.942 0.538
1.0 1.000 0.%96 0.95%2 0.%3% 0.985 0.981 ©.8%77 0.973 0©.%6% 0.%65 0.%62 0.%58 0.954 0.9850 0.5%46 0.942 0.538
2.0 1.000 0.9%96 0.9582 ©0.%3% 0O.9B% 0.%981 0©.877 0.973 0©.870 0O.%66 O0.%62 0.9%58 0.954 0.8950 0.5948 0.942 0.3538
3.0 1.000 0.%96 0.95%3 0.%3% 0.985 0.981 ©.8%77 0.974 0©.%70 0.%66 O0.9%62 0.%58 0.954 0.851 0.5%47 0.943 0.%53%
4.0 1.000 ©.%9%6 0.953 ©0.%8% 0O.98% 0O0.%981 0©O.878 0.974 O©.%70 0.%66 O0.%62 0.%59%9 0.855 0.851 0.547 0.943 0.3539
5.0 1.000 ©0.%96 0.953 ©O.%3% 0O.98% 0O0.%981 0©O.878 0.974 ©.%70 0O0.%66 O0.%€3 0.%59% 0.855 0.851 0.947 0.944 0.3540
6.0 1.000 0.%96 0.98%3 0.9%3% 0.9865 0O0.%982 ©.5%78 0.974 0©.%70 0.%67 0.9%63 0.%58% 0.855 0.9852 0.5%48 0.944 0.%540
7.0 1.000 0.9%96 0.98%3 0.9%3% 0.985 0.%982 ©.5%78 0.974 0©.%71 0.%67 0.%63 0.%58% 0.856 0.952 0.5%48 0.944 0.%541
8.0 1.000 ©0.996 0.983 ©0.9%3% 0O0.9Be 0.982 0©0.5%78 0.975 0©.%71 0.%e7 0.%963 0.%0 0.856 0.952 0.549 0.945 0.%541
9.0 1.000 ©0.%96 0.953 ©0.%83% 0O.9B6e O0.%982 0©0.878 0.975% ©.871 0.%6e7 O0.%e64 0.%e0 0.956 0.853 0.5949 0.945 0.3541
10.0 1.000 ©0.%9%6 0.953 ©0.%8% 0O.9B6e O0.982 0©0.87% 0.975 ©.871 0O0.%6E8 O0.%€4 O0.%e0 0.857 0.853 0.5949 0.94&6 0.542
11.0 1.000 0.%96 0.98%3 0.9%3% 0O0.966 0.982 ©.5%7% 0.975 0©.%71 0O0.%686 O0.%64 0.%61 0.957 0.853 0.550 0.946 0.%542
12.0 1.000 ©0.%97 0.98%3 0.%3% 0O0.9B66 0.982 ©0.5%7% 0.975 0©.%72 0.%6B 0.9%65 0.%61 0.957 0.954 0.5850 0.946 0.%543
13.0 1.000 ©.%9%7 0.95%3 0.%5%0 O.9B6e 0.983 0©0.87% 0.975 O©.8%72 0.%6B6 0.%65 0.%el 0.956 0.854 0.550 0.947 0.3543
14.0 1.000 0.%97 0.983 0.%%0 0O0.966 0.983 ©0.87% 0.976 0©.%72 0.%69 0.9%65 0.%61 0.956 0.954 0.5851 0.947 0.%543
15.0 1.000 ©0.%97 0.983 0.%%0 0O0.966 0.983 ©0.87% 0.976 0©.%72 0.%69 0.965 0.%62 0.956 0.855 0.851 0.947 0.544
la.0 1.000 ©.%9%7 0.95%3 0.%5%0 O.9B6e 0.983 0.87% 0.976 0©.8%72 0.%6% 0.%e6 0.%e2 0.956 0.855 0.551 0.948 0.544
17.0 1.000 ©0.%97 0.98%3 0.9%%0 O0.966 0.983 ©0.5%80 0.976 0©.%73 0.%69% 0.%66 0.%62 0.959 0.855 0.852 0.948 0.%545
18.0 1.000 ©O.%9%7 0.953 ©0.%%0 OQ.9B7 0.983 0©0.880 0.9786 ©.8%73 0.%96% 0.%e6 0.%63 0.959 0.895¢ 0.5852 0.94% 0.3545
18.0 1.000 ©0.%97 0.983 0.%%0 0O.987 0.983 ©.8%80 0.976 ©.%73 0.%70 0.%66 0.%63 0.959 0.9856 0.5852 0.94% 0.%545
20.0 1.000 ©0.%97 0.98%3 0.%%0 0O.9857 0.983 ©.8%80 0.977 0©.%73 0.%70 0.%66 0.%63 0.960 0.8956 0.5853 0.94% 0.%4¢
21.0 1.000 ©.99%7 0.953 ©0.%%0 OQ.987 O0.%984 0©O.880 0.977 ©.%73 0.%70 0.%e7 0.%83 0.%960 0.857 0.853 0.950 0O.3%4¢
22.0 1.000 ©0.%97 0.98%3 0.9%%0 0O.987 0.984 ©.5%30 0.977 0©.%74 0.%70 0.%67 0.%64 0.960 0.957 0.853 0.950 0.%547
23.0 1.000 ©0.%97 0.95%4 0.9%%0 0O.957 0.984 ©.5%80 0.977 0©.%74 0.%71 0.%67 0.%64 0.960 0.957 0.554 0.950 0.%547
24.0 1.000 ©O.99%7 0.95%4 0.%5%0 O.9B87 O0.%984 0©O.881 0.977 ©.%74 0.%71 0.%e7 0.%4 0.961 0.857 0.554 0.951 0.3547
25.0 1.000 ©O.59%7 0.954 0.%50 O.9B7 O0.%984 0©O.881 0.977 ©.%74 0.%71 0.%e3 0.%e4 0.961 0.5958 0.554 0.951 0O.3548
2a.0 1.000 ©0.%97 0.95%4 0.%%0 0.987 0.984 ©.5%31 0.978%8 0©.%74 0.%71 0.%63 0.%65 0.961 0.9858 0.855 0.951 0.%548
27.0 1.000 ©0.%97 0.95%4 0.%%1 0O0.987 0.984 ©.5%831 0.978%8 0©.%73 0.%71 0.%63 0.%65 0.%962 0.958 0.855 0.952 0.%548
28.0 1.000 ©.59%7 0.95%4 0.%%1 0O.987 0.%984 0©O.881 0.978 0©.%7% 0.%72 0.%e3 0.%e5 0.%962Z2 0.895% 0.5855 0.952 0.3549
29.0 1.000 ©.59%7 0.95%4 ©0.%%1 0O.9B8 O0.%984 0©O.881 0.978 O©.%7% 0.%72 0.%6% 0.%e5 0.%962Z2 0.895% 0.5858 0.952 0.3549
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Salinity correction factors for dissolved oxvygen in water (based on conductivity)—Continued

Temp Conductivity, in migcrosiemens per centimeter at 25 degrees Celsius
Of 17000 18000 18000 20000 21000 22000 23000 24000 25000 26000 27000 28000 29000 30000 31000 32000 33000

g.0 0.834 ©0.%30 0.%2¢ 0.522 0.91% ©0.914 ¢.%10 O.%05 0.%01 O.3%7 0.8%3 0.885 O0.BBS5 0.831 0.877 0.873 0.86%
1.0 0.%34 ©0.%30 0O.%Ze 0.922 0.918%8 0©0.%14 ©.%10 O0O.90e O.902 O.8%3% 0©0.8%% 0.890 O0O.BEBe O0.832 0.878 0.874 O0.870
2.0 0.835 ©0.%31 0.%27 0.523 0.91% ©0.%913 ¢.%11 0O.%07 0.903 O.8%% 0.8%5 0.8%91 o0.BB7T 0.833 0.87% 0.875 0.871
3.0 0.835 ©0.%31 0.827 0.923 0.91% 0©O.%13 ¢©.%11 O.907 0.903 O.8%5% 0.8%5 0.891 O.BEBT 0.833 0.879 0.875 O0.871
4.0 0.835 ©0.%32 0.%25 0.524 0.920 0©0.%91¢ ©.%12 O.9%08 0.904 O0.%00 O.8%6 0.89%2 O0.BBE 0.8334 0.880 0.876 0.872
5.0 0.%3¢ ©0.%32 0.%Z28 0.924 0.920 O.%17 ©.%13 0O.90% O0.905 O.%01 o©.8%7 0.893 O0.BES 0.835 0.881 0.877 O0.873
&.0 0.836¢ ©0.%33 0.%29 0.5825 0.%921 0©0.%917 ¢.%13 0O0.9%0% 0.905 O.%02 O0.8%5 0.894 O0.B90 0.83¢ 0.882 0.878 0.874
7.0 0.837 ©0.%33 0.8Z9 0.925 0.%922 0.%13 ©.%14 O0O.910 O0.906 O.902 O.89%8 O0.B94 O0.B91 0.837 0.883 0.879 O0.875
g.0 0.837 ©0.%33 0.8%30 0.52¢ 0.922 ©0.%913 ¢.%14 0O.%11 0.907 O.%03 O0.8%9% 0.895 0.B91 0.837 0.884 0.8B0 O0.876
5.0 0.%38 ©0.%34 0.830 0.92¢ 0.923 0.%1% O©.%15 0O.911 0.907 O.904 O.%00 O.B96 O0.B92 0.838 0.884 O0.8B0 0.877
10.0 0.838 ©0.%34 0.931 0.927 0.923 0.%1% 0©.91¢ 0.912 0.908 O.%04 O.%00 0.B97 O0.B93 0.83% 0.885 0.8B1 O0.877
11.0 0.%3% ©0.8%35 0.831 0.927 0.%24 0.%20 ©.%le O0O.912 0.90% O0.9%905 O.%01 O.B97 O0O.B94 0.8%0 0.88e O0.BBZ O0.878
12.0 0.83% ©0.%35 0.%32 0.528 0.%924 0.%20 ©.%17 O0.%13 0.90% O.%06 O.%02 O0.B98 O0.B94 0.8%0 0.887 0.8B3 O0.87%
13.0 0.83% ©0.%3¢ 0.832 0.528 0.%925 0©0.%21 ¢.%17 0O.%14 0.910 O.%06 O.%02 0.895 O0.B95 0.8%1 0.887 0.G8B4 O0.880
14.0 0.%40 ©0.%3¢ 0.833 0.92% 0.%92% 0.%2Z ¢©.%1s8 0O.514 0O.911 O.%07 O.%03 0.B99 O0.B9% 0.8%2 0.888 O0.BB4 O0.BE1l
15.0 0.%40 ©0.%37 0.833 0.929%9 0.%2¢ O0.%2Z ¢©.%18 0O.915 0.911 O.%07 O.%04 0.900 O.B9¢ 0.8%3 0.885 0.BBS O0.B82
16.0 0.241 ©0.%37 0.%34 0.530 0.%926 ©0.%23 ¢©.%1% 0.%15 0.%912 O0.%08 O.%04 0.9%01 O0.B97 0.8%3 0.85%0 0.8B6 O0.B882
17.0 0.%41 ©0.%38 0.834 0.930 0.927 0.%223 ¢.%20 0.91le O0.912 O0.905% O.%05 0.901 O.B98 0.8%¢ 0.8%1 O.BB7 O0.BE3
18.0 0.%42 ©0.%38 0.834 0.531 0.%927 0.%24 ©.%20 0.%17 0.913 O0.%0% O.%06 0.9%02 O0.B9% 0.8%5 0.85%1 0.8B8 O0.B884
15.0 0.%42 ©0.%38 0.83% 0.931 0.%928 0.%24 ¢©.%21 0.917 0.914 O0.910 O.%06 0.903 O0.B9% 0.8%¢& 0.8%2 0O.BBEE O0.BES
20.0 0.%42 ©0.%3% 0.835 0.932 0.%928 0.%23 ¢.%21 0.9l 0.914 O.911 O.%07 0.903 O0.900 0.8%¢& 0.85%3 0.BB9 O0.BE8¢
21.0 0.%43 ©0.%3% 0.83e 0.932 0.92% 0.%23 O©.%22Z 0.9l 0.915 O.911 O.%0B O.904 O0.901 0.8%7 0.85%3 0.890 O0.B8¢
22.0 0.243 ©0.%40 0.5%36¢ 0.5933 0.92% 0.%2¢ ©.%22 0.%1% 0.915 ©O.%12 O.%05 0.9%05 0.901 0.8%3% 0.85%4 0.858%1 O0.887
23.0 0.%44 ©0.%40 0.837 0.933 0.930 0.%22¢ ©.%23 0.91% 0.916 O.912 O.%0% 0.905 O0.902 0.8% 8 0.8%5 0.891 O0.BE88
24.0 0.%44 0.%41 0.537 0.5934 0.930 ©0.%27 ©.%23 0.%20 0.917 0©0.%13 O0.%1l0 0.%06 O0.903 0.8%% 0.85%8 0.58%2 O0.88%
25.0 0.%44 ©0.%41 ©0.936 0.934 0.931 0.%27 O©.%2¢4 0.921 0.917 0.9%14 O©.%1l0 O0O.907 O0.903 0.500 0.8%8 0.893 O0.B8%
26.0 0.245 ©0.%41 0.8%38 0.5935 0.931 ©0.%28 ©.%25 0.%21 0.918 O0.%14 O.%11 0.%07 O0.904 0.%901 ©0.85%7 0.5%4 O0.8%0
27.0 0.%45 ©0.%42 0.836 0.935 0.932 0.%28 O©.%25 0.%22Z 0.918 O0.915 O.%11 O.908 0O.905 0.%501 O©O.85%8 O0.B894 0.891
268.0 0.246 ©0.%42 0.%39 0.536¢ 0.932 0.%92% 0©.%2¢ 0.%2Z 0.91% 0.%15 0.%12z 0.%08 0.805 0.%902 ©0.85%5 0.885 0.8%82
259.0 0.%46 ©0.9%43 0.%39 0.5936¢ 0.933 0.%92% 0.%26¢ 0.923 0.91% 0.%1¢ O0.%13 0.9%05 0.%06 0.903 0.85%% 0.8%6 0.882
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Salinity correction factors for dissolved oxygen in water (based on conductivity) - Continued
Temp Conductivity, in microsiemens per centimeter at 25 degrees Celsius
Qc, 34000 35000 36000 37000 38000 38000 40000 41000 42000 43000 44000 45000 46000 47000 48000 45%000 50000
0.0 0.8s65 0.861 0.835¢ 0.852 0.548 O0.844 0.340 0.836 0.832 0.828 0.823 0.81% 0.815 0.811 0©0.807 ©0.803 0.79%9
1.0 0.see O0.862 0.837 0.853 0.B84% O0.84% 0.8341 0©0.837 0.83% o0.82% 0.825% 0.821 0.816 0.812 O©.808 ©0.804 0.800
2.0 0o.s67 O.862 0.8358 0.854 0.850 0.8246 0.342 0.8386 0.834 0.830 0.82&6 0.822 0.81& 0.814 0.80% ©0.805 0.801
3.0 0o.s67 0.863 0.8353% 0.855 0.851 0.8247 0.8343 0.83% 0.835 0.831 0.827 0.823 0.81% 0.815 0.811 ©.807 0.803
4.0 0.s68 O0.864 0.8e0 0.858 0.B5%2 O0.843 0.344 0.840 0.836 0.832 0.828 0©0.824 0.820 0.81e O©.812 ©O.808 0.804
3.0 0.6 O0.86% 0.861 0.857 0.B53 O0.84% 0.345 0.841 0.837 0.832 0.82% 0.825 0.821 0.817 0.813 ©0.80% 0.805
&.0 o.s70 O.86€6 0.8362 0.858 0.B854 0.850 0.34¢ 0.542 0.838 0.834 0.830 0.826 0.822 0.818 0.814 ©0.810 0©0.806
7.0 o.s71 ©0.867 0.8363 0.85% 0.B855 O0.851 0.347 0.543 0.83% 0.835 0.831 0.828 0.824 0.820 0.8l 0.812 0©0.808
8.0 o.s72 ©0.8684 0.8¢4 0.860 0O.B56 O0.852 0.348 0©0.844 0.840 0.837 0.833 0.82% 0.825 0.821 0.817 0©0.813 0.809
8.0 0.s73 0.86% 0.8365 0.861 0.857 0.853 0.34% 0.545 0.842 0.838 0.834 0.830 0.826 0.822 0.818 ©0.814 0©.810
10.0 o.s74 0.870 0.366 0.862 0.B58 O0.854 0.850 0O0.546 0.843 0.83% 0.835 0.831 0.827 0.823 0.81% ©0.815 0©0.811
11.0 o.sv4 ©0.871 0.8¢7 0.863 0.85% O0.85% 0.8331 0O0.848 0.B544 0.840 0.83¢ 0.832 0.828 0.824 0.820 0.817 0.813
12.0 o.s7s ©0.871 ©0.363 0.864 0.B860 O.856 0.832 0.54% 0.845 0.841 0.837 0.833 0.82% 0.825 0.822 0.818 0©0.814
13.0 o.s7e 0.872 0.86% 0.865 0.B61 O0.857 0.8333 0.85%0 0.B846 0.842 0.838 0©0.834 0.830 0.827 0.823 0.81% 0.815
14.0 o.s77 0.873 0.836% 0.866 0.B62 O0.853 0.8354 0.851 0.847 0.8432 0.83% 0.835 0.832 0.828 0.824 0.820 0.816
15.0 o.svs ©0.874 0.870 0.887 0.B63 O0.85% 0.8335 0.85%2 0.848% 0.844 0.840 0©0.838 0.833 0.82% 0.825 0.821 0.817
1&.0 o.svs 0.875 0.8371 0.867 0.B564 O0.8260 0.85¢ 0.853 0.84% 0.845 0.841 0©0.8358 0.834 0.830 0.826 0.822 0.81%9
17.0 o.s7s% 0.87¢ 0.872 0.868 0.B65 O0.861 0.8337 0.85%54 0.850 0.846 0.842 0©0.83% 0.835 0.831 0.827 0.824 0.820
18.0 o.seg0 ©0.877 0.873 0.86% 0.B866 O0.862 0.8533 0.855 0.851 0.847 0.843 0.840 0.836 0.832 0.82% 0.825 0.821
19.0 o.sser o©.877 0.874 0.870 0.B67 O0.8632 0.833% 0.855 0.852 0.848% 0.844 0©0.841 0.837 0.833 0.830 0.826 0.822
20.0 o.ss2 ©0.8784 0.875 0.871 0.B867 O0.8264 0.8360 0.856 0.853 0.84% 0.845 0.842 0.838 0.834 0.831 ©0.827 0.823
21.0 0.3 ©0.87% 0.87¢ 0.872 0.B68 O0.86% 0.8361 0.857 O0.B54 0.850 0.84¢ 0©0.843 0.839 0.838 0.832 0.828 0.825
22.0 0o.s84 0.830 0.837¢ 0.873 0.B869 O0.8266 0.8362 0.858 0.855 0.851 0.8483 0©0.5844 0.8540 0.837 0.833 0.82% 0.826
23.0 0o.ss4 0.831 o©0.377 0.874 0.870 O.8266 0.863 0.85% 0.856 0.852 0.84% 0.845 0.5841 0.838 0.834 0.830 0.827
24.0 o.sss ©O.8832 o©0.878 0.874 0.B871 O0.867 0.364 0O0.8e0 0.B57 0.852 0.850 0©0.846 0.842 0.83% 0.835 0.832 0.828
25.0 o.ses O.8832 0.87% 0.875 0.872 O0.863 0.8365 0.8e61 0.858 0.854 0.851 0©0.847 0.843 0.840 0.83¢ 0.833 0.829
26.0 o.se7 0.833 0©0.380 0.876 0.B73 0.86% 0.8366 0.862 0.85% 0.855 0.852 0.8458 0.544 0.841 0.837 0.834 0.830
27.0 o.sev O.834 ©0.880 O0O.877 0O.B74 O0.870 0.8387 0O0.883 0.860 0.856 0.853 0.84% 0.845 0.842 0.838 0.835 0.831
28.0 o.ses ©0.835 ©0.381 0.878 0O.B74 O0.871 0.8&7 0.864 0.860 0.857 0.853 0.850 0.846 0.843 0.83% 0.8368 0.832
29.0 o.ses oO.83¢ ©0.882 0.87% 0.B7S O0.872 0.8368 0.8e65 0.861 0.858% 0.854 0.851 0.848 0.844 0.841 0.837 0.834



Salinity correction factors for dissolved oxygen in water (based on conductivity) - Continued

Temp Conductivity, in microsiemens per centimeter at 25 degrees Celsius

ac, 31000 32000 33000 34000 35000 36000 37000 38000 59000 60000 61000 62000 63000 64000 65000 66000 67000
0.0 0.795 0.790 0.786 ©0.782 0.778 0.774 0.770 0.766 0.761 0.757 0.753 0.74% 0.745 0.741 0.737 0.732 0.728
1.0 0.7%6 0.792 0.788 ©0.783 0.77% 0.775 0.771 0.767 0.763 0.75% 0.755 0.751 0.746 0.742 0.738 0.734 0.730
2.0 0.7%7 ©0.793 ©0.78% ©0.785 0.781 ©0.777 0.773 0.768 0.764 0.760 0.756 0.752 0.748 0.744 0.740 0.736 0.732
3.0 0.7%8 0.794 0.7%0 ©0.786 0.782 0.778 0.774 0.770 0.766 0.762 0.758 0.754 0.750 0.746 0.741 0.737 0.733
4.0 0.800 ©0.796 0.7%2 ©0.788 0.784 ©0.780 0.775 0.771 0.767 0.763 0.75%9 0.755 0.751 0.747 0.743 0.73%3 0.735
5.0 0.801 0.797 0.7%3 0.78% 0.785 0.781 0.777 0.773 0.76% 0.765 0.761 0.757 0.753 0.74% 0.745 0.741 0.737
£.0 0.802 0.798 0.7%4 ©0.7%0 O0.786 0.782 0.778 0.774 0.770 0.766 0.762 0.758 0.754 0.750 0.746 0.742 0.738
7.0 0.804 0.800 0.7%6 0.7%2 0.788 0.784 0.780 0.776 0.772 0.768 0.764 0.760 0.756 0.752 0.748 0.744 0.740
5.0 0.805 0.801 0.7%7 ©0.7%3 0.78% 0.785 0.781 0.777 0.773 0.76% 0.765 0.761 0.757 0.753 0.74% 0.745 0.742
2.0 0.806 0.802 0.7%8 ©0.7%4 0.790 0.787 0.783 0.77% 0.775 0.771 0.767 0.763 0.75% 0.755 0.751 0.747 0.743
10.0 0.807 0.804 0.800 0.7% 0.792 0.788 0.784 0.780 0.776 0.772 0.768 0.764 0.760 0.757 0.753 0.74% 0.745
11.0 0.80% 0.805 0.8301 ©0.7%7 0.7%3 0.789 0.785 0.781 ©0.778 0.774 0.770 0.766 0.762 0.758 0.754 0.750 0.746
12.0 0.810 0.806 0.802 ©0.7%8 0.794 0.791 0.787 0.783 0.77% 0.775 0.771 0.767 0.763 0.760 0.756 0.752 0.748
13.0 0.811 0.807 0.304 0.800 0.7%6 0.7%2 0.788 0.784 0©0.780 0.777 0.773 0.76% 0.765 0.761 0.757 0.753 0.750
14.0 0.812 0.809 0.805 ©0.801 0.797 ©0.793 0.78% 0.786 0.782 0.778 0.774 ©0.770 0.766 0.763 0.758 0.755 0.751
15.0 0.814 0.810 0.806 0.802 0.7%8 0.795 0.791 0.787 0.783 0.779 0.776 0.772 0.768 0.764 0.760 0.756 0.753
16.0 0.815 ©0.811 0.807 ©0.804 0.800 0.796 0.792 0.788 0.785 0.781 0.777 ©0.773 0.763 0.766 0.762 0.758 0.754
17.0 0.816 0.812 0.80% 0.805 0.801 0.797 0.794 0.790 0.786 0.782 0.778 0.775 0.771 0.767 0.763 0.760 0.756
18.0 0.817 0.814 0.810 ©0.806 0.802 0.799 0.795 0.791 0.787 0.784 0.780 0.776 0.772 0.76% 0.765 0.761 0.757
15.0 0.81% 0.815 0.811 ©0.807 0.804 0.800 0.796 0.7%2 0.78% 0.785 0.781 0.777 0.774 0.770 0.766 0.763 0.759
20.0 0.820 0.816 0.812 0.80% 0.805 0.801 0.797 0.7%4 0.7%0 0.786 0.783 0.77% 0.775 0.771 0.768 0.764 0.760
21.0 0.821 ©0.817 0.814 ©0.810 0.306 0.802 0.79% 0.795 0.7%1 0.788 0.784 ©0.780 0.777 0.773 0.763 0.766 0.762
22.0 0.822 0.818 0.815 0.811 0.807 0.804 0.800 0.7%6 0.7%3 0.78% 0.785 0.782 0.778 0.774 0.771 0.767 0.763
23.0 0.823 0.820 0.816é 0.812 0.80% 0.805 0.801 ©0.798 0.7%¢ 0.7%0 0.787 0.783 0.77% 0.776 0.772 0.768 0.765
24.0 0.824 ©0.821 0.817 ©0.814 0.310 0.806 0.803 0.79% 0.7%5 0.792 O0.788 0.785 0.781 0.777 0.774 0.770 O0.766
25.0 0.826 0.822 0.818 ©0.815 0.811 ©0.808 0.804 O0.800 0.79%7 0.793 0.789 0.786 0.782 0.779 0.775 0.771 0.768
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Abstract

This research was carried out with the goal of experimental investigation of Micro-Nano
bubbles (MNBs) impact on improving the aerobic treatment of wastewater taken from
Shahrood swage facilities. At the first step, the production methods and characteristics of
MNBs were studied. The water enriched with MNBs using a generator made by Minab Toos
Co. (Model T2S1-375, registration No. 83998).

To compare the oxygen concentrations and other properties of water enriched with MNBs
versus the conventional ceramic aerator, some preliminary tests were performed. The result
showed that volumetric oxygen transfer coefficient in MNB system was approximately 7
times more than ceramic aerator. The reason behind this, could be size of bubbles and gas
solution in MNBs. Furthermore, it was shown that MNBs are more stable than the bubbles

generated from ceramic aerators.

Other qualitative experiments on wastewater of Shahrood refinery showed that BODs, COD,
TDS, EC and turbidity in the treated wastewater by MNBs were less than ceramic aerator
system samples. It should be noted that the pH in both samples were almost equal in the
wastewater treated samples while pH in water with MNBs was higher than those from

ceramic aerator.

Keywords: Wastewater treatment, Micro-nano bubble, Nano fluid, Volumetric oxygen
transfer coefficient, Biological oxygen demand.
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