Table S1. Experimental conditions and products for the oxidation*® of SBP in water solution at 33 g/L
concentration, irradiated and not irradiated with simulated solar light, in the absence and presence of added
hydrogen peroxide at 2-3 H,O,/C mole ratio, with and without pH control®?. Data for pristine SBP at day 0
and recovered soluble and insoluble products at day 14°: weight (WY, w/w %), and C (CMY) and N (NMY)
molar (mol/mol%) yields relative to pristine SBP', and organic C and N w/w % content? in recovered materials.

Treatment® | pH® | KOHY | H*/C, | Product® Yields (Y)f Content %? | C/N
grams | eg/mol WY | CMY | NMY | N C wiw
Nr. | type
0 None 10 SBP 414 35.83 | 8.7
1 DO 9 soluble 73.9 79.3 80 450 | 38.69 | 8.6
insoluble | 3.8 2.9 3.3 358 |288 |79
total 777 | 822 |833
2 D2 5.3 soluble 71.2 58.2 111 6.47 2941 | 45
insoluble | 7.2 4.4 3.1 1.81 21.9 12.1
3 D3 49 soluble 54.8 36.8 95 7.17 23.84 | 34
insoluble | 12.4 7.8 8.4 2.80 22.96 | 8.2
4 LO 9 soluble 85.2 91.8 91 4.44 38.77 | 8.8
insoluble | 3.4 2.9 3.4 4.10 3034 |74
5 L2 49 soluble 65.4 53.9 109 6.91 29.68 | 4.3
insoluble | 13.8 | 8.9 8.4 251 |233 |93
6 L3 5.1 soluble 514 35.1 96 7.70 24,47 | 3.2
insoluble | 15.4 9.4 6.9 1.86 22.1 11.9
7 DO 10 2 0.24 soluble 88.5 100 88 2.93 27.89 | 10.2
insoluble | 4.3 3.8 3.6 2.50 19.20 | 9.1
8 D2 10 2.8 0.33 soluble 97.4 94.1 77 2.10 19.09 | 10.6
insoluble | 4.4 3.9 1.7 1.06 19.72 | 19.3
9 D3 10 3.3 0.40 soluble 97.7 90.1 70 1.77 16.71 | 11.2
insoluble | 4.8 4.7 41 2.10 20.65 | 10.0
10 LO 10 2 0.24 soluble 95.0 100 92 2.87 27.08 | 10.1
insoluble | 5.3 4.3 3.7 2.07 16.44 | 10.1
11 L2 10 2.9 0.35 soluble 95.9 84.7 67 1.82 17.06 | 11.0
insoluble | 4.9 4.4 3.2 1.72 19.76 | 11.9
12 L3 10 3.3 0.40 soluble 107 98.4 74 1.74 16.92 | 115
insoluble | 5.2 4.8 3.5 1.71 19.21 | 11.6

3See section 4 for details. ® Nr (treatment number), D (dark, no irradiation); L (simulated solar light irradiation);
Di and Li, i = 0, 2-3 H202/C mole ratio. °Final pH after 14 days treatment; starting pH was 10 at day 0 for all
treatments. YAdded KOH (g) to keep pH 10 constant and corresponding acid equivalents produced per pristine
organic C mole (H*/C eg/mol). ¢ Pristine SBP at day 0, and recovered soluble and insoluble product at day 14).
WY, CMY and NMY (% weight, molar C and N yields, respectively, relative to pristine SBP). “Weight %
content of C and N in product. Data for treatment 0-none are for the pristine SBP solution at day 0



Table S2. C mole % recoveries? accounted for by molecular weight fractions (MWF)® isolated by sequential
membrane ultrafiltration in the SBP treatments® listed in Table S1.

MWPF? 1-D0 | 2-D2 | 3-D3 | 4-L0 | 5-L.2 | 6-L.3 | 7-D0 | 8-D2 | 9-D3 | 10-L0 | 11-L.2 | 12-L.3
R750 42 | 135 4.0 300 | 79 | 126 | 05 4.3 10.0
R150 46.0 1 201 | 10 | 19 | 50 | 0.7 | 65 | 8.6 0.5

R50 0.6 1.3 | 05 14.2 5.7

R20 0.8 | 68.7 09 | 116 ]| 66 | 3.0 | 335 12.1
RS 0.1 2.0 2.7
RO.2 72 | 0.1 | 413 11.7 | 16.0 | 16.0 | 17.8 1.2 19
P0.2 283 | 286 | 269 | 104 | 34 | 260 | 148 | 24.7 | 30.1 | 114 | 347 | 222
P0.2+R0.2¢ | 36 46 93 123 899 878 349 632 747 374 782 624

aData are referred to the carbon in the pristine SBP yielding the products in the different treatments in Table
S1. PRi (i=750-0.2) retentates and P0.2 permeate fractions containing molecules in the following molecular
weight ranges: over 750 kDa for R750, from 750 to 150 kDa for R150, from 150 to 100 kDa for R100, from
100 to 50 kDa for R50, from 50 to 30 kDa for R30, from 30 to 20 kDa for R20, from 20 to 5 kDa for R5,
from 5 to 0.2 kDa for R0.2, below 0.2 kDa for P0.2. “Treatments identified as in Table 1. ¢ Total C recovered
with the R0.2 and PO0.2 fractions as % of total C recovered with all fractions.

Table S3. Chemical composition and property data for molecular weight
fractions of SBPox described in Table 1 and above subsections 2.1-2.3: C and N
content (w/w %), C/N w/w ratio, and surface tension (y, mN m) and colour for

aqueous solutions containing 2 g L added products.

Treatment | Fraction | C,% | N,% | C/N | y, mN m? Color
Nr-type®
1-DO0 R750 339 373 |91
R150 415 | 4.93 8.4 | 69.0+0.047 Dark brown
P0.2 389 | 467 |83
2-D 2 R750 25.1 | 2.12 11.9
R150 35.3 |5.35 6.6 | 65.0+0.54 Dark brown
P0.2 50.7 | 5.07 10.0
3-D3 R150 442 | 559 |79
39.0 | 775 |82
R50
R20 443 | 5.14 8.6
R0.2 27.3 |521 |52
P0.2 224 1673 |3.3
4-1L0 R750 38.84 | 462 |84
R150 37.71 | 4.45 8.5
R20 39.80|4.70 |85 |556+1.7 Beige
R5 31.07 | 3.77 |8.2
R0.2 3254|416 |7.8
P0.2 21.8 | 1.97 11.1
5-L.2 R150 365 |533 |6.9
R0.2 273 | 414 | 6.6
P0.2 204 | 151 13.6
6-1L.3 R150 3795|407 |93
R20 14.26 | 0.56 | 25.7
R5 241 | 430 |56
P0.2 214 1484 |44




7-DO0 R750 38.1 | 4.41 8.7 | 63.9+0.48 Dark brown
R150 379 | 456 |83 |65.2+0.049 Dark brown
R50 346 | 408 |85
R20 403 | 490 |82
R0.2 38.2 | 467 |82
P0.2 142 (059 | 25.0
8-D2 R750 314 |336 |94
R150 352 [452 |78
R50 274 1291 |94
R20 380 |522 |73
R0.2 339 (429 |79
P0.2 13.3 | 0.68 | 19.7
9-D3 R750 321 | 375 |8.6 |524+0.16
R20 324 | 424 |76
R0.2 330 (434 |76
P0.2 13.2 | 0.79 17.3
10-L0 R750 22.1 | 2.09 10.6
R150 30.7 | 346 |9.0
R50 399 |475 |84 |63.1+0.005
R20 39.2 |469 |84 |64.0+0.45
R0.2 365 | 430 |85
P0.2 10.1 [ 031 | 324
11-L.2 R750 26.3 | 2.52 10.5
R50 31.3 (392 |80
R0.2 346 | 427 |82
P0.2 15.0 |1.11 13.5
12-L3 R750 26.0 | 271 |9.6 |53.5+0.068
R20 343 (439 |78
R5 301 | 417 |7.2
R0.2 316 |404 |78
P0.2 105 | 0.64 |16.7
13-D0 R750 424 |6.13 |6.9 |54.1+0.22 Light brown
R20 442 |6.70 | 6.6
R0O.2 36.6 |6.86 |53
P0.2 16.3 | 185 |8.8
14-D0.5 R20 419 | 457 |9.2 | 45.9+0.056 Yellow
R0.2 383 |7.76 |5.0
P0.2 165 | 1.70 9.7
15-L0 R750 41.2 | 6.12 6.7 | 55.0+.0.008 Brown
R150 399 |6.66 |6.0 |57.4+0.01 Yellow
R20 8.71 | 066 |13.3
P0.2 10.3 | 0.21 | 49.0
16-L0.5 R150 388 | 523 |75 |48.8+0.20 Pale yellow
R20 40.3 | 553 | 7.3 | 48.3+0.029 Brown
R5 337 | 495 |6.8
P0.2 199 | 225 |8.9
17-D0.1 R750 431 | 525 |8.2 |51.0+0.12 Light brown
R150 425 | 722 |59
R50 419 |7.13 5.9 | 59.0+0.83 Brown
R5 40.2 | 7.08 |57
P0.2 221 299 |74
18-D0.25 R750 413 | 511 |8.1 |49.4+0.12 Beige




R150 376 |9.31 4.0 | 54.6+0.89 Pale Yellow

R50 418 | 856 |49 |64.1+0.17 Brown
R20 414 | 775 |53

RO.2 152 1049 |31.2

P0.2 199 258 |77

19-D0.5 R750 43.1 | 3.97 |10.9 | 47.1+0.018 Pale yellow

R150 420 646 |6.5 |62.7+0.50 Light browm

R50 40.8 | 7.28 |5.6 | 60.1+0.035 Beige
R0.2 145 10.73 ]20.1
P0.2 10.7 | 055 ]194

3_egends for treatments and fractions as in Table 1 and 3, and in Figure 1.
Abbreviations for treatment 13 through 19 not reported in Table 1 have the
same meaning: i.e.the treatment number followed by D or L indicates in the
absence or presence of irradiation, respectively; the number after D and L
indicats the added H20/C mole ratio.

Table S4. Surface tension values (y, mN m™) in Table S3 and Figure 5 and mean
values for y < 50, 50 <y < 60, y > 60 groups.

Treat?* |[Ri® | y>60 |Ri" | 50<y<60 |Ri® | y<50
1-DO R150 | 69.0

2-D0 R150 | 65.0

4-1L0 R20 | 55.6

7-D0 R750 | 63.9

7-D0O R150 | 65.2

9-D3 R750 | 52.4

10-L0O R50 | 63.1

10-L0O R20 | 64.0

12-L.3 R750 | 53.5

13-D0 R750 | 54.1

14-D0.5 R20 | 45.9
15-L0 R750 | 55.0

15-L0 R150 | 57.4

16-L0.5 R150 | 48.8
16-L0.5 R20 | 48.3
17-D0.1 R750 | 51.0

17-D0.1 R50 | 59.0

18-D0.25 | R50 | 64.1 R150 | 54.6 R750 | 49.4
19-D0.5 R150 | 62.7 R750 | 47.1
19-D0.5 | R50 | 60.1

Ne¢ 9 9 5
Mean® 64.1a 54.7 b 479c¢
Std¢ 2.4 2.6 1.4

"Treatment and "Retentate (Table 1 and 4). “Number of data points. “Values with
different letters are significantly different at P <0.01 level; e.g.,, a > b > c.
¢Standard deviation.



