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Abstract:  The application of salt-tolerant microalgae for the treatment of high-salinity food
processing wastewater coupled with fatty acid production holds significant promise. However, the
performance of different salt-tolerant microalgae species in the resource-oriented treatment of such

wastewater varies considerably. This study investigated the growth performance, pollutants removal
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efficiency, and fatty acid production potential of three microalgae species—Nannochloropsis oceanica,
Phaeodactylum tricornutum, and Isochrysis galbana—under varying concentrations of sodium lactate. The
results showed that all three microalgae exhibited optimal growth at a sodium lactate concentration of 2.540
/L, with Phaeodactylum tricornutum achieving the highest biomass (1.59 g/L). Phaeodactylum tricornutum
demonstrated the most efficient pollutant removal, achieving ammonia nitrogen and nitrate nitrogen
removal rates of 79% and 99%, respectively, by the second day of cultivation, with final removal rates
reaching 72% and 99%, respectively. The removal rates for both PO, =P and sodium lactate reached
100% by the end of the experiment. The fatty acid contents of Nannochloropsis oceanica and
Phaeodactylum tricornutum were 37.31% and 36.85% of cell dry weight, with unsaturated fatty acids
accounting for 54% and 48% of the total fatty acids, respectively. Collectively, these findings indicate that
Phaeodactylum tricornutum exhibits superior performance in pollutants removal and resource recovery

from high-salinity food processing wastewater, providing a foundation for the application of resource-
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oriented treatment technologies for high-salinity wastewater.
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Tab.1 Biomass of three microalgae in high-salinity

wastewater with different sodium lactate

concentrations /L.

e e A=y
A Sl 0d | 2d | 4d | 6d | 8d
0 0.53 | 0.68 | 0.70 | 0.78 | 0.77
. 0.635 0.60 | 0.80 | 0.97 | 1.11 | 1.19
LR 1.270 059 | 074 | 093 | 1.42 | 1.53
2.540 0.59 | 0.75 | 1.05 | 1.50 | 1.47
0 0.50 | 0.63 | 0.60 | 0.65 | 0.70
—fr845|  0.635 0.58 | 0.87 | 0.96 | 1.06 | 1.14
b 1.270 0.58 | 0.68 | 1.00 | 1.21 | 1.16
2.540 0.55 | 1.16 | 135 | 1.55 | 1.59
0 0.54 | 0.56 | 0.54 | 0.54 | 0.55
BRAEHE4|  0.635 0.55 | 0.83 | 0.90 | 0.91 | 0.97
b 1.270 0.57 | 0.87 | 1.01 | 1.00 | 1.03
2.540 0.60 | 1.06 | 138 | 1.31 | 1.31
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Fig.1 Change in chlorophyll-a concentration of three
microalgae in high-salinity wastewater with different

sodium lactate concentrations
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Tab.2 Removal efficiency of ammonia nitrogen by

three microalgae in a long period

5 A FLER M NH, N ¥ i/ (mg/L)
JE/(gL) | 0d | 2d | 4d | 6d | 8d
0 124.20(120.97[116.57[113.92|116.85
e 0-635 [126.09|111.25| 80.64| 90.01| 67.23
(ke 1270 [122.23[116.88| 90.21| 49.32| 32.74
2540  |126.60|116.88| 58.48| 57.61| 48.04
0 121.99|111.25[108.12|101.53[100.45
“fAtteE  0.635 |127.90| 81.05| 78.29| 89.19| 68.72
W 1270  [120.97| 98.45| 66.72| 68.54| 67.75
2.540 |122.50| 25.27| 19.23] 39.65| 33.87
0 125.06(119.95[111.35[118.95[117.69
ERAFHI4:  0.635  |124.04| 87.65| 87.65(100.04| 88.98
W 1.270 |125.06| 65.70| 76.39| 97.43| 88.37
2540  |128.13| 39.60| 47.33| 76.19| 76.60
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Fig.2 Removal efficiency of ammonia nitrogen by three

microalgae in a short period
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Tab.3 Removal efficiency of nitrate nitrogen by

three microalgae in a long period

5 A FLERGhe NO, -N ¥ &Z/(mg/L)
Ei(g/) | 0d | 2d | 4d | 6d | 8d

0 285.65(283.85|293.45 [280.86 | 279.66
WAUER | 0.635  |291.05|289.63 [286.85|279.66|282.05
Fi 1270 |295.85|294.65|281.46|277.26|293.45
2.540  |286.25(285.65|207.70| 0.00| 1.44
0 285.65(263.47|283.25|288.65 | 285.05
VL 0.635 |284.26[199.91|196.91(201.11|169.33
Eicg) 1270 |283.25/171.13| 2.02| 0.24| 0.84
2540 [292.85| 3.84| 0.00| 0.00| 0.84
0 283.68(283.25|275.87|281.69 | 282.65
BRAFHE | 0.635  |289.25(256.87|241.28|256.27|225.69
K 1270 |288.65(215.50/196.91(211.30|214.90
2540 [292.85| 5.63| 0.00| 1.44| 2.04
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Fig.3 Removal efficiency of nitrate nitrogen by three

microalgae in a short period
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Tab.4 Removal efficiency of PO,/ —P by three
microalgae in a long period
5 A FLIRGh e PO, —P ¥k /(mg/L)
Ei(g/) | 0d | 2d | 4d | 6d | 8d
0 52.46 | 44.00 | 41.61 | 46.20 | 46.11
e | 0635 15040 | 34.25|21.48 | 4.86| 3.64
BRI 1270 | 51.22|44.04|26.18 | 1043 | 2.11
2540 | 49.02 (3597 |30.54| 4.42| 0.14
0 51.93 | 46.66 | 44.16 | 46.36 | 49.16
iR | 0635 [49.43[2293| 479 | 1.35]| 0.14
P 1270 | 51.98|45.81| 825| 1.67| 3.09
2540 5030 [21.28 | 2.77| 0.00| 0.00
0 52.07 | 49.96 | 48.03 | 48.01 | 49.85
BRAEHES | 0.635 | 52.87 | 18.25 [ 11.92 | 10.41 | 11.92
B 1270 | 51.13|34.46 [ 1270 | 6.01 | 6.67
2540 | 52.64(3836| 525| 2.08| 0.94
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PO, -P [ 28 %0 93% , = f M 48 B4 (1 2= [ 6y
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Fig.4 Removal efficiency of PO,” —P by three microalgae

in a short period
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T7%. VeL g 105 1 DS G v T R BE Ay 4 o A Y 2
THE BT — AR o RRN AR S
o LA R S {5 A i S e AR Ak e
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AR R 55 T IR o S DT IR 1) LU A9 =2 TN Ry 449% , 2
SR b R Y XCR U m R B R K R R SR
AR BEAE AR T A W S o T TSR 2L g
e 5 R =R 2 R B TS Y Ak B T R B 7
F, ATLUE M, A Te i LR AR PO, P Al
LR B 5 A BRI R Y 7 e de v, 43 R 2. 01
mg/mg. 11. 65 mg/mg F1228. 78 mg/g., LHEHKFE, =
A4 Fi i E R R e R o T K W IR A B i
O RA R .

R5 SHECERRBAT RN SIS R

Tab.5 Conversion yield of total fatty acids during

per unit of pollutants removed by three microalgae

5iA RAREW [WARERPO, P LR LR
it/(mg/mg)| F/(mg/mg) | ft/(mg/mg) |1k /(mg/g)
TolAbl R 6.98 1.92 11.22 22.59
=fiEm|  6.61 2.01 11.65 228.78
FREEHI4rpE| 2,82 0.50 2.82 54.88
3 i

ABTFEPEAG T AR = 1 45 o A R 4
<5 B PR A B A A TR] P TR A A R v R A
TP A B AR AR Ok LTS G 09 L BRBE ) K
it ik o AR R, = Mo TE L IRk
FAF T BRI — R A W, e = AR 4 e A
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