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The use of biogas for ener roduction is increasing at EU level due the lower cost and associated reduction of greenhouse gas (GHG) emissions compared to fossil fuels.\
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| | Conventional physical-chemical techniques are able to reduce the H2S concentration on biogas but they have a great impact on the environment. Typical current |
| | desulfurization technologies involve the use of large amounts of chemical reagents, the production of secondary wastes or high energy costs. These drawbacks hinder the |
| 8| use of biogas as fuel in most of the facilities where this combustible is produced. BiogasNet technology proposed the above system: |
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| | Nitrification Bioreactor Operation with Synthetic Medium Operation of Anoxic Scrubber with Synthetic Medium |
| | A 9 week operation was conducted in a :
| | working volume 1000L. For the first 5 weeks umg N-NH4 mmgN-NO2 mmgN-NO3
| | up to 115g NH,-N/m3/d, the nitrification 5000 50 L anaerobic sludge 20 L (Na2CO3 40 g/L, NaNO3 68 g/L, NHACI 27 g/L, NPK 3 L)  Chemical (Na25S) 202.02 |
| | bioreactor was operated in fed batch mode. 4500 |
| = 4000 15t Tria
| | v 1-3 weeks I1L=50 g NH4-N/m3/d successful e _ . |
| |  ammonium bioconversion. % 1000 v’ Sulfate co.ncentratlo.ns mcrea.f,ed ETIIEN VAN Time (d) NO.-N (g/L) SO, (g/L)  NHg-N |
| v 45 weeks IL=115 g NH4-N/m3/d led to -£ as00 overithessixdaysperiod reaching apeakiof (&/) |
| | increase in the N-NH4 concentration. £ 2000 1422.81 g (in Mmass terms) o [DER] & 1 4.62 3.60 0.93 0.60 027 | 819
| | v 6 week no feeding for N-NO3 total % 1500 Y The oI:setrved |r|1.crease 'tll: tsl:JIfate (S?4d) 2 3.63 3.90 1.40 0.62 0.42 8.15 :
| bioconversion . < 1000 CONBSIELIE | EENE U S b 3 2.60 5.50 1.94 1.04 0.81 7.30
| : v 7-9 weeks, continuous mode operation S0 I I I I ) microbial reduction of sulfur compounds | ; — — . o — — |
| with a nitrogen load to 160 g NH4-N/m3/d o 1 -I O - N . N = The added H2S from the Na2S solution : : : : : : |
| i it i 1 2 3 4 5 6 7 8 9 served as a substrate for sulfur-reducing
| | resulted in lower nitrification yields but - |
further accumulation of nitrates. microorganisms. 6 2.30 6.88 1.72 2.60 0.94 7.73 |
: | Ammonium Scrubber Operation 2nd Trigl |
| 1800 Average ammonia gas inlet of 70-
| | 1600 {. oo | 110ppm in a working volume v' The SO4 levels are in line with the initial trial, SN ) SN (L :
| | 1200 S ’ e which was controlled in 65L. reinforcing the reliability of the process. The Os-N (g/L) S04 (/L) N (g/L)
| | 1200 . After these 40 days of operation, system maintains a near-neutral pH, 1 5.12 5.50 1.72 |
| | % Q,=75m?/h Q=0m/h | Q=75m/h . - 0 m3/h steady state (SS) conditions were supporting microbial activities involved in 2 4.25 5.63 1.90 |
| \ZEJOOO PH=8,5 PH=8,5 PH=8,0 . PH=7,0 achieved and the absorbed sulfur and nitrogen transformations. 3 3.81 6.75 2.08 |
| | = 800 ) nitrogen was fed to the | ¥ The system appears robust, maintaining 4 3.05 6.70 5 78 |
: n | a0 | Leeeeelees |Laee] St SS operating conditions: transformations. |
| 'I: | 200 . . [ * g;ggj’;t'”g gases flow rate The comparative analysis between the 2 trials revealed a consistent and replicable pattern in microbial activity. |
| : : 0 . - . - " i " " . bH=7.0 Noteworthy trends in nitrate, sulfate, and ammonium concentrations, coupled with stable pH levels and system |
| 8 | oporatondayeid) S el frieanes) T 0L volume, underscore the reliability and robustness of the experimental setup. |
| m | the bioreactor. |
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| | Nitrification Bioreactor Operation with Ammonium Scrubber Feeding Operation of Anoxic Scrubber with Biogas Inlet :
: | Fed batch operation was applied, using the liquid from the scrubber as nitrogen source. 7000 - 300 |
I Bl input (g)
: | v’ During the first 18 days, low nitrification rates were observed, although ammonia nitrogen was converted to 6000 ~=-S04 in the biofilter (g) o :
| nitrate nitrogen I
| | v Additional inoculation improved nitrification yields significantly (Day 19). The lag phase was very short, |
| consuming most of the available ammoniacal nitrogen (day 49) 5000 |
| : v’ Temperature fall to below 100C due to heating failure at day 50 did not result in a respective nitrification - 200 |
efficiency then on |
4000
| | v Days 68-115 are not depicted due to low nitrification rates in low temperature operation. Nitrification | 22 7
I
| | efficiency during this phase was very low, although not zero. § 0= |
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| | 5 v' The increase in biogas flow rate to 70m3/h compared to the initial conditions of 50m3/h for 72 h resulted in |
| 100 an increase of sulfates of 2.2g/L implying a slight decrease in the conversion efficiency.
| |
| v The conventional operating conditions of the desulphurization unit were N to S molar ratio 4:1, given that the
| . LTI ; , i |
| | S0 2I0e5%2S 00T NN SR SN EA8RNRTASNA0ST90I9ETE9R00ATBENERSTYBIBECE presence of excess nitrates leads the reaction towards sulfate ions and not elemental sulfur (efficiency at |
\ o e =Tl - - - - I I P I I ' around 75%).
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