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CULTIVATED AREA OF VEGETABLES UNDER ACCESSIBLE COVERS

in Poland
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Value Value Value Standard

Parameters mean minimum maximum deviation

TOC [mg/L] 15.2 12.8 19.2 2.0

Total nitrogen [mg N/L] 501.8 491.2 516.9 8.8

Nitrate [mg N/L] 489.0 485.0 510.0 16.2

Ammonia nitrogen [mg N/L] 0.084 0.020 0.176 0.056

Nitrite [mg N/L] 0.168 0.017 0.469 0.020

Total phosphorus [mg P/L] 81.0 75.5 91.5 5.2

Calcium [mg Ca/L] 588.8 527.0 591.0 25.9

Magnesium [mg Mg/L] 261.6 198.0 372.0 57.8

Aluminum [mg Al/L] 0.017 0.007 0.024 0.004

Iron [mg Fe/L] 0.591 0.485 0.697 0.066

pH 5.40 4.72 5.59 0.062

Temperature [°C] 19.5 19.0 21.3 0.97

Electrolytic conductivity [mS/cm] 6.09 5.93 6.60 0.20

— 4.5-12.6 L drainage water per day
13635-38178 m3
l drainage water per year
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Treated Wastewater

Raw Wastewater
(drainage water)

natural environment

soilless tomato
cultivation
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Drainage water
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FULL-TECHNICAL SCALE SOILLESS TOMATO
CULTIVATION in the north-eastern Poland
(Europe)

175 000 m?
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Experimental design

VARIANT A
SINGLE-STAGE

Sodium acetate C/N=1

‘

Current density J=8,8 A-m,
HRT 1d, 3d, 5d, 7d

<

R1 R2-1 R2-11
S
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After 24 h, the
VARIANT B wastewater from R2-1
TWO-STAGES was transferred to
reactor R2-11

Without an external
Sodium acetate C/N=1 source of carbon

Without electricity Current density J=8,8 A-m?,

I
PN &
LIS & X
=
I
TN & =
(LIS § X
0
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Methods

» Physicochemical analysis of raw and treated
Vel wastewater included:
| 'ZM gRCy) * nitrate, nitrite, ammonium and total nitrogen
A / i3 .
SER =< | 1§ concentration,

* total organic carbon (TOC),

e

‘, * phosphorus, iron and aluminum
concentration,
* pH, electrical conductivity (EC) and
tem peratu re.
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Results

I Efficiency [%)]

Figure 1. The effectiveness of TP, TN, and TOC removal in R1 at HRT of 1d, 3d, 5d, and 7d,
and in R2 reactors (R2-1, R2-Il)
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Results

R1-1d R1-3d
Nitrate [%] 18.9%% Nitrate [%]
W Nitrite [%] m Nitrite [%]
80.0% = Ammonia nitrogen || 11-3% 69.7% | ™ Ammonia nitrogen
' [%] [%]
R1-5d R1-7d
33.6% Nitrate [%] 28.5% Nitrate [%]
¥ Nitrite [%] = Nitrite [%]
0.3% 66.1% B Ammonia nitrogen 71.2% 0.3% | ®m Ammonia nitrogen
[%] [%]

Figure 2. The percentage share of nitrate, nitrite and ammonia nitrogen in effluent from
R1 depending on HRT
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Figure 3. Profiles of changes in the
concentration of TOC (a) and TP (b) within a
full working cycle of the EBR
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Conclusions

e application of alternating current increases denitrification
effectiveness,

e separation of biological and electrochemical processes is
unfavorable action,

* nitrogen removal effectiveness depends on HRT and organic
substrate dose,

* modification of drainage pH affects phosphorus removal rate
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