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Supporting material accompanying the manuscript:

Effect of inoculum percentage and hydrogen supply on hydrogenotrophic

denitrification driven by anaerobic granular sludge



Table S1 — Nitrate concentration values detected using different inoculum percentages, i.e., 10% (110), 20% (120) and 40% (140) (v/v) and for control tests. All data are reported
for the triplicate.

NOj; concentration (mg NO;/L)

Cycle T(l:;)le C10.1 C10.2 C103 | C20.1 C20.2 C20.3 | C40.1 C40.2 C40.3 | 110.1 110.2 1103 | 120.1 120.2 120.3 | 140.1 140.2 1403
0 2234 2003 2184 | 199.7 2113 2244 | 238.7 1998 2169 | 1994 1958 219.6 | 198.5 200.7 2069 | 2149 2073 208.2
. 1 171.1 1943 193.1 | 2029 1589 180.7 | 162.2 140.1 186.4 | 168.7 182.6 176.8 | 1783 1719 163.7 | 1169 159.9 1354
3 166.7 156.5 201.7 | 109.4 1054 163.5 | 96.6 25.0 107.0 | 103.5 129.5 1099 | 384 12.1 21.6 | 504 13.7  21.0

6 153.1 1462 139.2 | 63.1 50.1 67.3 5.0 23 4.0 4.6 394 5.5 28.9 14.2 6.5 2.0 7.3 2.2
0 190.7  206.7 1951 193.0 208.2 | 188.7 215.0 | 206.0 216.9 180.2 173.1 208.0 | 216.0 2189 2272

ond 1 211.5 209.1 183.7 1924 | 1563 140.6 1984 | 188.7 1292 2173 | 187.1 123.7 1745 | 1792 188.5 168.5
3 217.0 186.0 186.5 | 1593 1683 132.7 | 674 81.5 161.6 | 129.0 253 109.0 | 103.1 36.7 482 | 243 29.7

6 160.7 183.6  181.7 | 88.7 93.5 59.4 34.7 15.4 30.8 10.2 9.5 6.7 4.7 9.8 6.9 15.8 231 225

0 2234 211.0 183.2 | 1982 211.7 228.5 | 200.7 213.4 223.0 | 202.5 181.4 | 206.7 2294 2254 1985 229.8
3rd 1 152.4 200.2 | 176.5 199.6 2079 | 1482 1923 166.0 | 180.5 2074 139.0 128.9 2147 157.0 227.7
3 198.5 158.6 | 156.6 130.0 164.7 | 84.0 93.0 89.1 92.8 1722 1125 1405 | 122 89.7 999

6 169.5 1413 | 101.6  81.9 87.8 6.9 39.0 8.3 134 40.6 123.8 112.6 1043 | 9.7 12.7 12.7




Table S2 — Nitrate concentration values detected for the different hydrogen supply, i.e., stoichiometric (Hst), 50% in excess (H50), and 100% in excess (H100) and in control test.
All data are reported for the triplicate.

NOj; concentration (mg NO;7/L)

Cycle T(l:;)le C.1 C.2 C3 Hst.1 Hst.2 Hst3 | H50.1 HS0.2 HS0.3 | H100.1 H100.2 H100.3
0 198.0 1849 169.7 | 1944 1909 192.8 | 1904 1883 199.5 | 209.5 188.6 186.9
1 1 1513 1664 1332 | 143.2 1633 | 168.6 164.4 1449 | 186.8 145.1 184.0
3 109.8  150.7  128.8 89.2 973 109.2 | 1085 84.8 109.2 | 104.6 69.5 92.1
6 93.8 88.1 71.9 42.6 19.3 9.7 20.3 22.4 13.6 11.4 9.0 25.0
0 187.5 202.8 161.7 | 187.8 199.7 200.0 | 203.8 210.6 193.4 | 2034 198.0
- 1 187.0 1146 1788 | 191.8 1553 1379 | 1339 1292 1423 | 1188 178.7 128.1
3 187.1 156.2  146.4 53.6 39.8 76.6 29.9 48.8 11.5 14.1 46.8 19.1
6 87.1 111.7 67.0 11.3 7.8 322 59 5.6 19.0 6.6 8.5 12.9
0 2013 2293 1929 | 1940 2022 1973 | 1982 1793 201.2 | 194.1 202.5 206.0
3rd 1 211.8 1943 190.2  192.0 188.5 2063 | 148.0 159.3
3 1119 1374 2084 97.1 149.6 1557 | 609 1049 47.0 344 123.8 17.7
6 84.7 70.4 117.9 384 60.1 48.5 245 35.5 49.4 27.2 333 16.2




Table S3 — Inorganic and organic carbon concentration at the initial and final day of the hydrogenotrophic denitrification
tests for the three different cycles. First set of experiments (fixed hydrogen (H,) supply 50% in excess compared to the
stoichiometry): 110 (10% (v/v) inoculum percentage), 120 (20% (v/v) inoculum percentage), and 140 (40% (v/v) inoculum
percentage). Second set of experiments (fixed inoculum percentage of 10% (v/v)): Hst (stoichiometric H2 supply), H50
(H; supply 50% in excess compared to the stoichiometry), and H100 (H, supply 100% in excess compared to the

stoichiometry).
D Starting day Final day
Test Cycle Inorganic Carbon  Organic Carbon Inorganic Carbon  Organic Carbon
(mg/L) (mg/L) (mg/L) (mg/L)
1 59.7+25 Not detected 82.2+12.0 21.5+10.2
110 2 60.1+5.5 36+1.9 93.9+24.9 154+11.6
3 47.6 +10.5 Not detected 73.9+22 12.1+1.2
1 40.8+34 33+£1.2 95.7+1.6 36.7+7.6
120 2 42.7+34.9 18.0+16.1 97.3+6.0 224421
3 48.5+8.7 Not detected 80.3+7.3 154+3.7
1 533+99 Not detected 21.4+14.6 129.7£21.1
140 2 56.9+6.6 11.1+£1.2 113.3+8.7 33.1+£22
3 71.8+17.4 0.4+0.6 62.1+11.6 13.7+£1.2
1 19.8+1.8 Not detected 46.1+7.2 65.4+213
Hst 2 79.4+8.6 10.5+2.1 22+14 142+12
3 752+6.4 6.6+3.3 73.4+15.9 202+52
1 18.7+£1.2 Not detected 46.3+2.0 66.4 £35.5
H50 2 70.1+5.8 5.8+3.6 81+1.3 32.8+1.3
3 78.3+12.6 22+1.1 84.6 +8.3 348452
1 20.7+3.5 Not detected 48.4+3.1 36.2+10.6
H100 2 66.4+49 Not detected 22+0.0 234+1.6
3 76.8 +14.2 4.7+1.7 932+12.9 17.3+£5.7
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Figure S1 — Nitrate (NO;") concentration trend in the abiotic controls carried out for the inoculum intake tests (A) and
for the hydrogen supply tests, i.e., stoichiometry H, supply (B), 50% excess in H, supply (C), and 100% excess in H,
supply (D). Cycles of denitrification tests: first cycle (M ), second cycle ( 4 ), third cycle (¢ ).
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Figure S2 — pH trend during the hydrogenotrophic denitrification tests in the first (A and B), second (C and D), and third
(E and F) cycle using different inoculum intakes, i.e., 10% (110), 20% (120) and 40% (140) (v/v) and varying the hydrogen
supply, i.e., stoichiometric (Hst), 50% in excess (H50), and 100% in excess (H100). Inoculum intake tests: 110 ( @), 120
(), 140 (A). Controls of the inoculum intake tests: C10 (<), C20 ( X ), C40 ( <. Hydrogen supply tests: Hst ( © ), H50
(), H100 (4). Control of the hydrogen supply test: C ( X).



Table S4 — Nitrous oxide (N,O) production expressed as percentage (%) in the headspace, with respect to the anaerobic
granular sludge (AnGS) intake, and in proportion to the total nitrogen mass removal. First set of experiments (fixed
hydrogen (H,) supply 50% in excess compared to the stoichiometry): 110 (10% (v/v) inoculum percentage), 120 (20%
(v/v) inoculum percentage), and 140 (40% (v/v) inoculum percentage). Second set of experiments (fixed inoculum
percentage of 10% (v/v)): Hst (stoichiometric H, supply), H50 (H, supply 50% in excess compared to the stoichiometry),
and H100 (H, supply 100% in excess compared to the stoichiometry).

N,O AnGS . Nitrogen mass N2 production
. . N,O production (%)
ID Test production intake . removed
0 (ng/min/g AnGS) (mg N-N,O produced/
(%) (mL) (mg) me ni
g nitrogen removed)
110 0.180 12.5 4.03-103 52 2.65
120 0.200 25.0 2291073 4.4 3.56
140 0.260 50.0 1.54 - 103 5.8 3.66
C10 0.188 12.5 4.61-103 1.3 12.09
C20 0.183 25.0 2.49 - 103 3.7 4.64
C40 0.332 50.0 2.22-103 5.5 5.56
Hst 0.129 12.5 2.80 - 1073 4.5 3.27
H50 0.019 12.5 4.11-10* 4.6 0.30
H100 0.021 12.5 488 - 10* 4.9 0.35

C 0.327 12.5 8.34- 1073 2.7 5.57




Table S5 — Headspace gas composition values measured for different inoculum percentages, i.e., 10% (110), 20% (120) and 40% (140) (v/v) and for control tests. All data are
reported for the triplicate.

Gas composition (%)

Test Istcycle 2md cycle 3rd cycle

H, CH4 HzO(v) N, NO Nzo COZ H, CH4 HzO(V) N, NO Nzo COZ H, CH4 HzO(V) N, NO Nzo C02

1201 023 3.05 2.27 9.88 0.00 0.04 0.07 | 0.02 0.00 0.83 395 041 0.11 0.19 | 0.01 0.03 0.80 476 0.00 035 0.37
120.2  0.05 3.66 1.58 924 0.00 0.10 0.11 | 037 2.72 0.79 1027 0.00 0.03 0.07 | 0.01 0.04 0.79 10.08 0.00 0.05 0.00
1203 0.02 2.62 1.51 13.37 0.00 0.09 0.15 | 0.05 1.92 0.88 835 000 0.09 0.02 | 0.01 0.02 1.02 23.19 0.00 035 0.30

C20.1 0.01 0.19 1.58 4.62 0.00 0.17 021 ] 0.02 0.02 0.89 502 015 0.16 023 | 0.01 0.03 0.85 468 0.00 033 038
C20.2 0.00 0.03 2.26 690 000 0.15 022|002 0.07 0.78 401 0.00 023 023|019 0.00 0.78 595 0.12 0.06 0.12
C20.3 0.00 0.01 2.64 9.68 0.02 021 028 | 0.01 0.09 1.03 1193 0.00 0.10 0.07 | 0.01 0.00 0.82 3.06 0.00 024 020

110.1  0.00 0.92 2.96 15.64 0.00 0.00 0.15 | 2.58 1.07 1.62 975 0.00 0.04 0.01 [ 0.01 1.12 1.12 21.71 0.00 0.46 0.57
110.2 0.00 0.56 2.88 12.08 0.00 0.02 0.06 | 0.12 0.25 0.80 10.89 0.00 0.04 0.00 | 0.01 043 1.16 15.78 0.00 0.57 0.77
1103 039 1.70 2.82 1026 0.00 0.02 0.05 | 0.01 0.00 0.79 2,55 011 021 032 ] 0.02 0.02 1.32 1126  0.00 0.27 0.23

C10.1  0.00 0.00 1.74 385 0.16 0.14 0.18 | 0.02 0.00 0.67 1.69 0.00 0.00 0.09 | 0.01 0.02 1.40 13.97 0.00 0.28 0.32
C10.2 0.01 0.01 1.62 377 000 0.14 023 | 0.02 0.00 0.80 7.11 010 025 0.28 | 0.01 0.00 1.11 848 0.09 0.12 0.27
C103 0.02 6.60 1.73 810 000 028 048 | 0.03 5.88 0.70 6.71 000 0.13 024 | 0.01 0.03 1.06 13.19 0.00 036 0.16

140.1  0.02 4.59 1.98 1444 0.00 033 0.66 | 0.02 457 0.70 592 000 020 022 | 0.01 0.04 0.97 1326 0.00 0.18 0.14
140.2 0.02 049 0.95 11.58  0.00 0.00 1.13 | 0.02 3.63 0.74 823 000 0.18 048 | 0.01 0.07 1.09 1444 0.00 032 038
140.3 0.01 1.20 1.49 6.00 000 042 051 |0.03 0.56 0.78 535 000 046 048 | 0.01 0.09 1.09 1485 0.00 030 0.39

C40.1 0.01 0.88 1.31 3.74 0.00 058 1.01 | 0.03 0.82 0.79 6.51 000 044 059 | 0.01 0.05 0.91 13.15 0.00 0.16 0.16
C40.2 0.02 036 0.97 329 000 026 041 | 0.03 0.39 0.69 527 000 027 0.79 | 0.01 0.00 0.88 2.57 0.05 024 021
C40.3 0.01 1.00 1.64 427 0.00 0.70 1.06 | 0.02 0.40 0.72 468 0.00 034 0.64 | 0.02 0.53 1.04 353 000 0.00 045

The complement to 100% is represented by the Argon gas used to flush the bottles at the beginning of the experiments.



Table S6 — Headspace gas composition values measured for the different hydrogen supply, i.e., stoichiometric (Hst), 50% in excess (H50), and 100% in excess (H100) and in
control test. All data are reported for the triplicate.

Gas composition (%)

Test 1steycle 2 eycle 3rd cycle
H, CH, H,0, N, NO CO, N,O H, CH, H,0,, N, NO CO, N0 H, CH, H,0, N, NO CO, N,0
C.1 0.03 0.064 1.12 3.61 0.00 0.08 0.07 0.01 0.02 1.31 224 0.00 0.24 0.28 0.02 0.00 1.57 214 0.02 0.14 0.57
C.2 0.01 0.03 1.12 2.80 042 0.08 0.08 0.01 0.02 1.27 149 0.00 0.18 0.35 0.02 0.02 1.70  2.08 0.00 0.22 0.61
C3 0.01 0.05 1.07 2.78 0.00 0.08 0.04 0.01 0.01 1.41 2.69 0.00 0.20 0.26 0.02  0.02 1.83 5.04 0.00 0.28 0.68
Hst.1 1.96 0.24 1.33 6.05 0.00 0.05 0.00 0.04 0.65 2.99 7.12  0.00 0.00 0.09 0.01 0.07 1.80 6.17 0.00 0.03 0.04
Hst2 149 022 1.25 6.46 0.00 0.03 0.01 0.14 0.75 1.54 6.87 0.00 0.06 0.04 0.01 0.11 1.85 5.18 0.00 0.03 0.14
Hst3 096 0.14 1.29 9.23 0.00 0.01 0.03 0.01 0.02 1.68 28.89 0.00 0.10 0.41 0.02  0.02 1.88 842 0.00 0.10 0.39
HS50.1 386 0.17 1.47 7.68 0.89 0.03 0.00 2779  0.58 1.77 6.66 0.00 0.03 0.02 329 0.19 2.20 5.80 0.00 0.00 0.05
H50.2 383 0.56 1.47 7.81 246 0.07 0.00 0.78 1.02 1.62 10.35 0.00 0.03 0.04 330 0.21 2,55 698 0.23 0.00 0.05
H503 263 0.20 1.48 7.72 027 0.06 0.00 295 1.06 1.78 6.38 0.00 0.04 0.01 332 031 231 6.07 048 0.04 0.00
H100.1 121 0.18 1.21 20.76  0.00 0.01 0.04 4.09 0.93 1.94 7.38 217 0.03 0.01 6.52  0.17 1.99 513 0.67 0.03 0.02
H100.2 833 040 1.32 6.37 0.69 0.02 0.01 6.19 0.70 2.00 7.55 279 0.02 0.02 537 025 196 569 0.85 0.03 0.01
H100.3 2.56 0.59 2.31 20.43 0.00 0.04 0.04 3.76  0.96 2.00 8.55 1.99 0.03 0.01 6.12  0.29 238 7.05 0.72 0.01 0.03

The complement to 100% is represented by the Argon gas used to flush the bottles at the beginning of the experiments.



