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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
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— 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)

The AC control guides the process (Tmin
and Tmax) and enables high performance
by seeking the optimal conditions for the ~ Optimal conditions for the aerobic or anoxic phase; once the optimal

process to be carried out condition is achieved, the automatic control device switches phase from
aerobic to anoxic and vice versa.
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Statistiche Cicli Alternati

Impoztazione Filtro B apporto
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< 0ggi: 1271072007 < 0ggi: 1271072007 Q Online and in real time you can control the
Cra nizie = fra Fine: = process using the statistic panel (uploaded in
Murn. |Data / Ora Cauzale Diurata ciclo [min.] | Stumentc = the Software) for control the op“mal conditions
a5 05/09/2007 9.32.08| C.0ttimale Mitro OD. 45( 002 J
56| 05/09/2007 10.35.23| C.0Mimale Denita ORF. E4| ORPT percentage at the end of each cycle
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4 3
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M edia: 4057 min. Condizione Ottimale: 1,46 % .
i — Lenght of the phase (med-min-max)
i - ORF Min: 056 %
M azsima: 94.0 min. Tempo b ax 1798 % Set POint, Tmax' or Oc Of end cycle
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The length of a phase depends on the Nitrggen and Carbon load in the reactor...

) High Nitrogen
removal

Low Ammonia
Low carbon

Short oxic phase
1 Long anoxic phase [}

High Energy
Saving
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PLC Master in STP

Remote control from Italy

Supervisory Control in remote system using

VPN free software to ...

* Setthe AC parameters control

* Monitor the biological process

* Change the process parameters (Tmin —
Tmax —set point) if required

STP/WWTP
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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

O 0O O O O O

Discuss the results achieved and their correlation with statistic verdict
Remark: consolidated training protocols > virtual joint scientific platform

— - =
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36.000 m3/d > 180.000 PE (ltaly)
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MAG-1]  AGO-10 NOV-10  FEB-11 GIU-11 SET-11 DIC-11 MAG-10  hco-10 Nov-10 FEB-11 ClU-11 SET-11 DIC-1
Before Alternate Cycle After alternate Cycle Before Alternate Cycle After Alternate Cycle
Ntot influent (ppm) 27 30 Ptot influent (ppm) 3,7 4,3
Ntot effluent (ppm) 10 5 Ptot effluent (ppm) 2,8 1,4
Reduction (E%) 64 83 Reduction (E%) 28 65
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6.000 m3/d > 30.000 PE (ltaly)
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FEB-09 MAR-~ MAG- LUG-09 AGO~ OTT-09
09 09 09
Before AC After AC
Azoto totale medio ingresso (mg/L) 42 38
Azoto totale medio uscita (mg/L) 18 6.3
Rendimento medio rimozione (%) 0 82

(5]‘1‘-@{] NSOF T 37%

4.0 -
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0.0

/prima dei cicli)
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2.0
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201
15
10
0.5

Ossidazione totale Cicli Akernati
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1800 ¢
1600 -
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1200 -
1000 -
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200 -
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Before AC After AC
process process
Total Nitrogen influent (ppm) 72 75
Total Nitrogen effluent (ppm) 25 7
Medium Removal percentage (%) 65
cest Zl zzC 90%
6 TT- &N
20004 1643
1800 N4 o
1600] 981 NSAJF T 409
1200+
10001
800
600+ 2r
500] AC C
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msmaa luTasauldgini 85%
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. lFndsnudesasdmsums u'lasd 25%

4
Sinasdfnsonanas — annust Kn Gaauds 10 o
. hilimansznumeraunamaninnanuan as 15 mS/cm

WHAT CAN WE OBTAIN ?
o  High Nitrogen Removal more than 85%

WHATISIT?
A process control in biological tank for

HIGH NITROGEN LOAD LIQUID WASTE

o Less Carbon for denitritation 40%

o Lessenergy for nitritation 25%

(landfill leachate — sludge line supernatant - liquid waste Less reaction volume Kn up to 10 time faster

with high concentration of Ammonia)

o None kinetic effect of salinity up to 15 mS/cm
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1 mol Nitrates

Nitrification (NO3) Denitrification

25%0, ﬁ % 40% Carbon

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

P LY
75%0, — — ™~ — 60% Carbon

1 mol Ammonia 2 mol Gas Nitrogen
(NH4/NH,*) (N2)

1 mol Nitrites — 1 mol Nitrites
Nitritation (NOy) (NO,) Denitritation

75% O, f x 60% Carbon

1 mol Ammonia =2 mol Gas Nitrogen
(NH3/NH,") (N2)
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¥nszeemadmiuseigeslfoendau o Air diffuser for oxic phases

dﬁ o (% 1 A 19 9 a
1AT99INIUd M VSN lildoondau o
Tnsu DO wag ORP dwisumsniuan

Twsu TSS dwmisumsasiaa

O

O

Mixer for anoxic phases
DO and ORP probes for control

TSS probe for monitoring

uuzinl#lynszuiums MBR MBR PROCESS RECOMMENDED
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DO s
CaBTl fFraTHEN 8N cop (o) CeBTl fFraTHEN BN nrotoe
100 | — 100 —
90
80 + 504 7y o ¢ 84 g0 | 083 = ost 81 © 82
80 SUe 77 ¢ 78 478 78
70 ¢ ees *70 70 o © 65 © 65
50 50
40 50 40
30 30
20 20
10 10
O T T T T T T T T T T O T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
Influent | Effluent {Removal [%]
coD ppm 5000 1100 78%
N-NH4 | ppm | 1200 | 60 95% LANDFILL LEACHATE
, s, N tot ppm | 1680 370 78%
I\ME r Zd- CT n TSS ppm 2000 40 98%
¥ nX L) n 4 (vxiq ¥ n_ I n N
CGS“ 4—!’ "aTm-z I ZN TSS (%) I (-l_r "aTiELZ I ZN N-NH4(%)
100 ¢ 100 olvue-tvu 100
00 09 96 ©95 38 00 Y 96 o093 08098 a
80 80 29 <78
70 70 @13
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Influent COD In (mg/) INDUSTRIAL LIQUID WASTE
35000
S50 ' Influent Effluent
Flow m/h 600-700
25000
E . COD pPm  6.000-12.000  900-1,500
2 i ‘ Ntot ppm  1.200-1.800  50-150
N-NH, pPm  900-1.500 2-8
10000 .{
. % .l I'w m. N-NO,&N-NO,  ppm 20-40 & 10-30
0
Date {days)
COD Out (mg/1) Effluent
2500
¢ Z-abAGCE Z- "UT IINZE 6 GJCSSR 2300

COD RGMOV&I £ 1700 $ ‘
> more than 90% 5 R TR i

(Only Non Biodegradabile fraction 0
of soluble COD is not removed)




S0 5 180.000 rw > 1.200 KgN/D (ialy.2)

Influent N-NH4 In (mg/I)

2000

1800
1600 ' L
L ]

N-NH4 in{mg/l)
S
)

g
ﬂ..

:

g

Date (days)

¢ Z-nabAGCE Z-"UT TN n
ZEaQUCSSR .

[%a)
o

N-NH4 (mg/l)

N-NH, Removal
> more than 95% -

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
N_NH ppm 900-1.500 2-8
4
N-NO,; & N-NO, ppm 20-40 & 10-30
N-NH4 Out (mg/) Effluent
] .
3 L
.
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Influent Ntot In (mg/1)
2000 - 5
'. Q".% ee & x
1800 . &' . LAY
@ e o ’ s ®
ol g iy A e
3 ? . e § ® 2%2e% o taf," *
£ 1400 .. e * 24 = °
£ as -’0‘0 Al LA o‘
glzoo [ ] " .o L ot !'.i.'.
e p . : e o |.
1000 ‘ L o ¢ . :.
(1}
]

Date (days)

¢ 2:nubAGle 2-UTHNZE 1 elCSR

300

Total N Removal

> more than 85%

(Only the organic Nitrogen linked
with non biodegradabile fraction of
soluble COD is not removed)

Ntotin (mg/l)
. ]
3 8

g

[%a)
o

0

180.000 ronrvr > 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
N-NH, ppm 900-1.500 2-8
N-NO;&N-NO,  ppm 20-40 & 10-30

Ntot In (mg/) Effluent
..O
% [ ]
‘:...'. - — e e o :' . [
e L] .o @ '
' ..v':m-'..' - .-,-\. W T8y Jeah




on, M 180.000 ronve > 1.200 KgN/D (Italy.2)

...and what about Nitrates and Nitrites?

¢ Z-raBAGCE Z- "UTMNZE u@JCSSR

ON-NO2 @ N-NO3 N-NO3 - N-NO2 (mg/l)
40 160
2 Influent Effluent
35 ® - 140
Flow m3/h 600-700
30 Y4 120
= ° L] - COD ppm 6.000-12.000 900-1,500
? 25 ¥ % : = 100 ?
= ! 3 Ntot ppm 1.200-1.800 50-150
8 20 ° g0 3
E ' ' =
z . ., e .o ’ _ N-NH, ppm 900-1.500 2-8
L] t . )
10 '. \ ’c = b 9. n 40 N-NO; & N-NO, ppm 20-40 & 10-30
5 Bt gedew ' & XA .m» -
o
: N s SN OO el INDUSTRIAL LIQUID WASTE
Date (days)

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

Flow in (m3/d)

800

...The flow treated g;:: o '_' A '”.-.. L ' : Lon ’ -.,... —
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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.
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Based in Bangkok. Master’s degree in Political
Sciences. Studies in business management,
internationalization  processes, chain  supply
management. Since 1998 operates on international
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