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MRS At Definition of «Alternate Cycles»

The term «Alternated Cycles (AC)» refers to a software engineered
for the biological process of WWTPs, to control automatically —

start and stop — oxic and anoxic phases into the same reactor

Q-influent e | Q-effluent
—_— V-ox/V-anox = — —
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— What we obtain with AC process
. I s i
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———— What do we set with AC ...

I S

The AC control defends the process ( Tmin and Tmax) and trusts in high performances
searching OP conditions

— The lenght of the alternating oxic and anoxic
phases (Tmin / Tmax)

— Set-point of OD and/or ORP probes (OD min -
OD max — ORP min - ORP max)

— Optimal conditions for the aerobic or anoxic
phase; once the optimal condition is achieved,
the automatic control device switches phase
from aerobic to anoxic and vice versa.

Tmax
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MESERA Ambiente What do we set with AC ...

I S

Aerobic panel Anoxic panel

Parametri Cicli Alternati
Parametri Cicli Alternati
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MRS Anbicnte «Statistics» in the panel control

Online and in real time you can control the process using the statistic panel (uploaded
in the software) for control the optimal conditions percentage at the end of each cycle

Statistiche Cicli Alternati

Impostazione Filtra Rapporto

Data Inizio: Data Fine:
_+| settembre 2007 | 4| settembre 2007 _* | Applica Filtro
’ 1 2 7 1 2 .
3 46 7 8 9 34 ST B8 3 Select a period

10 1 13 14 15 16 10 11 1 14 15 16

17 18 20 21 22 23 17 18 19 21 22 23

24 25 26 27 28 29 30 24 25 26 27 28 29 30

s ) Chiudi
2 0ggi: 1271072007 = 0ggi: 1271072007 1

Ora Inizio: | R Ora Fine: | R

Num. |Data/Ora Causale Durata ciclo [min.) | Stumentc a

85 05/09/2007 9.32.08| C.0ttimale Nitro 0D. 45(0D2 _I
86| 05/09/2007 10.36.29| C.0ttimale Denitro ORP. 64| ORP1
87| 05/09/2007 11.42.55( C.0Ottimale Nitro ORP. 66| ORP2
| 8|8 05/09/2007 12.50.36( C.0Ottimale Denitro ORP. 63| 0RP1 Ll
4 >
Faseheotica | Fase Anossica | You know in Aerobic and Anoxic phase>
MNumero Cicli Totali: 178
Durata del Ciclo Walutazione Fine Ciclo Num ber Of CYC'ES
Media: 40.57 min. Condizione Ottimale: 8146 % h f h h ( d )
o o Lenght of the phase (med-min-max
Minima: 24.0 min. ORP Min: 056 %
Massima: 4.0 min. Tempo Max: 17.98 % Set Point, Tmax, or OC of end cycle
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What «optimal conditions» are ...

The length of a phase depends on the Nitrogen and Carbon load in the
reactor...Ammonia in Aerobic phase and Nitrates in Anoxic phase
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———— What is needed in the reactor...
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BIOLOGICAL TANK

ORP

Probes
DO & ORP
(& TSS)

oD

.O‘Q.O‘Q‘:“Q'Q'0.0.:.o‘o'o‘g.: ‘.'.’.'.‘.".'.'.'.‘.‘.‘.'.'.'.'.'.‘.' e

In long reactor two pairs of
probes (DO and.ORP) are used. Air supply
One TSS probe is enough.
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MNSERA Ambicu Alternate cycles in the reactor ...
llllllsu
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e e PrOCESSeS possible to upgrade ...

i o Carousel
Deni Nitrification < tank >

..... any process!

Activated

sludge SBR MBR
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— Sofwtare architecture

I S )

PLC/PC Slave with
AC process

PLC Master in STP
Remote control from Italy

Supervisory Control in remote system
using VPN free software to ...

Set the AC parameters control
Monitor the biological process
Change the process parameters (Tmin
— Tmax — Probes Set point) if required

STP/WWTP

N
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ERBEEA Anbiene Operators training on-site
| I s

©)

Explain the AC control logics implemented for the process control

Educate about the correct interpretation of the analog measurement system

installed to obtain information for the management
Explain the strategy and procedures to be followed to optimize performances
Carry out the required periodic maintenance / calibration of the on-line probes

Examine the functions of the various utilities monitored from the local and the

remote-control system

Discuss the results achieved and their correlation with statistic verdict

Remark: consolidated training protocols > virtual joint scientific platform




BN Ingegneria O Ambiente

S Ambiente Ingegneria
BT - | QO s

ALTERNATE CYCLES (AC)

BUSINESS CASES & RESULTS OBTAINED > MUNICIPAL TREATMENT PLANT




BN Ingegneria
R Ambiente
I S )

36.000 m3/d > 180.000 PE (ltaly)
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Ntot influent (ppm) 27 30 Ptot influent (ppm) 3,7 43
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— 140.000 m3/d > 700.000 PE (Italy)

NITROGEN REMOVAL SLUDGE REDUCTION
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6.000 m3/d > 30.000 PE (Italy)

NITROGEN REMOVAL
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— 11.000 m3/d > 55.000 PE (Italy)
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NITROGEN REMOVAL
Before AC After AC
process process
Total Nitrogen influent (ppm) 72 75
Total Nitrogen effluent (ppm) 25 7
Medium Removal percentage (%) 65
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— 50.000 m3/d > 250.000 PE (Italy)

I s )
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mmem i Alt€rNate Cycles for Industrial Plants

I S

WHATISIT?
A process control in biological tank for HIGH NITROGEN LOAD LIQUID WASTE

(such as landfill leachate — sludge line supernatant — liquid waste with high concentration of Ammonia)

WHAT CAN WE OBTAIN ?

o High Nitrogen Removal more than 85%

o Less Carbon for denitritation 40%
o Less energy for nitritation 25%
o Less reaction volume Kn up to 10 time faster

o None kinetic effect of salinity up to 15 mS/cm
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———— How to control the Process
. I S

1 mol Nitrates

Nitrification (NO3) Denitrification

25% 0, ix %7 40% Carbon

1 mol Nitrites ‘ 1 mol Nitrites
Nitritation (NO,) (NO,) Denitritation

P N
75% 0, — — ™ — 60% Carbon

1 mol Ammonia 2 mol Gas Nitrogen
(NH3/NH,*) (N2)

1 mol Nitrites ‘ 1 mol Nitrites
Nitritation (NO,) (NO,) Denitritation

75% O, f X 60% Carbon

1 mol Ammonia 2 mol Gas Nitrogen
(NH3/NH,*) (N2)
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—— What we need in the tank

I S

o Airdiffuser for oxic phases
o Mixer for anoxic phases

o DO and ORP probes for control

o 1TSS probe for monitoring MBR PROCESS IS RECOMMENDED
i ]
@
09 0909 400%0%240,0,0 ,00° ©,0
00000000000 ooooooo.oo
[ 00 oo 0o
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AVERAGE MONTHLY REDUCTION

COD (%)
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100.000 Ton/Yr> 500 KgN/d (Italy.1)
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maema e 180,000 Ton/Yr > 1.200 KgN/d (Italy.2)

I s )
Influent EOBIn (mell) INDUSTRIAL LIQUID WASTE
35000
30000 ' Influent Effluent
25000 Flow m°/h 600-700
EZOOOO coD ppm  6.000-12.000  900-1,500
§ _— Ntot ppm  1.200-1.800  50-150
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0
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2500
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wzzmi e 180.000 Ton/Yr

I S )

> 1.200 KgN/D (Italy.2)

INDUSTRIAL LIQUID WASTE

Influent Effluent

Flow m3/h 600-700
COD ppm 6.000-12.000 900-1,500
Ntot ppm 1.200-1.800 50-150

ppm -1. =
N_ NH4 900-1.500 2-8
N-NO; & N-NO, ppm 20-40 & 10-30

N-NH4 Out (mg/l) Effluent
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maema e 180,000 Ton/Yr > 1.200 KgN/d (Italy.2)
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Influent Ntotln fmefl) INDUSTRIAL LIQUID WASTE
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\ [ ° ° ®
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oo 2 -; Y] L & | 3 o Flow m3/h 600-700
sy ] L ] [ ) ' 0 e
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£ 1400 ) .. = PO ) %‘. °
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§ 1200 ke & ..‘.‘ ° : .‘. r.... Ntot
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..
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maema e 180,000 Ton/Yr > 1.200 KgN/D (Italy.2)
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...and what about Nitrates and Nitrites?

ON-NO2 @ N-NO3 N-NO3 - N-NO2 (mg/I) INDUSTRIAL LIQUID WASTE
40 160
° Influent Effluent
35 ° 140
Flow m®/h 600-700
30 'Y 120
_ . . _  CcOoD ppm 6.000-12.000  900- 1,500
? 25 . ‘ . ° 100 ?
= 20 ¢! = Ntot ppm 1.200-1.800  50-150
g ° ° L 80 g
z . . 2o ? o = N-NH, ppm 900 - 1.500 2-8
[ 3 ] ()
10 . P v 2 o' . 20 N-NO,&N-NO,  ppm 20-40 & 10-30
o ., 2 %,
- o
: Ry o 1% Vewan v
0 * e’ e @t ee® e dmde 0
Date (days)

N-NO; (Nitrates) > up to 10-15ppm <---> N-NO, (Nitrites) > up to 30-35ppm

Flow in (m3/d)
800
700

... The flow treated Eigg - .°.. . o" o o o .-'s’." LY .:‘... . "-:*' .' _,.‘... 5w
500-600m*/d N S G

0 *
15/01/2019 24/02/2019 05/04/2019 15/05/2019 24/06/2019
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ENRICO MARIA BATTISTONI
Chief Technology Officer

Master’s degree in Civil Engineering and
Environmental Engineering. Development of
the technical solution and the design of the
engineering, with particular reference to the
preparation of drawings and calculations of

hydraulic and reinforced concrete structure.

ALESSANDRO AGUIARI
Business Development Manager

Master’s degree in Political Sciences and
studies in internationalization processes,
chain supply management and business
management. Since 1998 operates on
international markets. 15 years Resident

Manager: Hong Kong, India, Thailand.

enricomaria.battistoni@ambienteingegneria.com alessandro.aguiari@ambienteingegneria.com

Mob: +66 (0)92 416 0057 - Thailand
Mob: +39 351 8974 081 - Italy

Mob: +39 335 6070 282 - Italy

(*) Ambiente Ingegneria Srl (Al) is a spin-off of Ingegneria Ambiente Srl (IA), specifically established to “follow” the expansion on the markets overseas
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