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Figure Captions

Figure 1. Overall removal and enzymatic degradation of 30 TrOCs in MD-EMBR after 60 h of operation
(i.e., 2xHRT). Operating conditions for MD-EMBR: The initial TrOC concentration and laccase activity
was 20 ug/L and 95-100 pMpmpy/min, respectively; temperature of the enzymatic bioreactor and the
permeate tank was kept at 30 and 10 °C; and cross-flow rate of water from enzymatic bioreactor and
distillate was 1 L/min (corresponding to cross-flow velocity of 9 cm/s). Data presented as
averagexstandard deviation (n=4).

Figure 2. Enzymatic degradation of 30 TrOCs following the addition of two redox-mediators viz SA and
VA separately at 0.5 mM in MD-EMBR. SA or VA was introduced only at the start of MD-EMBR
operation. Data presented as average+standard deviation (n=4). Operating conditions of the MD-EMBR
are given in the caption of Figure 1.

Figure 3. Fate of TrOCs during MD-EMBR operation with and without the addition of redox-mediators.
Operating conditions of the MD-EMBR are given in the caption of Figure 1.

Figure 4. Effect of individual mediators and their mixture on the degradation of selected non-phenolic
TrOCs showing reduced performance when mediator mixture was used. Data presented as
averagexstandard deviation (n=4). Operating conditions of MD-EMBR are given in the caption of Figure
1. Effect of mediator mixture (i.e., SA and VA) on all the tested TrOCs (i.e., phenolic and non-phenolic)
is shown in Supplementary Data Figure S3.

Figure 5. Oxidation reduction potential (ORP) and laccase inactivation percentage with and without the
addition of redox-mediators. Operating conditions of MD-EMBR are given in the caption of Figure 1.
Data presented as average+standard deviation (n=2 for ORP; and n=5 for laccase inactivation). Time
course of enzymatic activity during all experiments is given in Supplementary Data.

Figure 6. Contact angle of the membrane before and after using it for EMBR operation. Error
bars represent the standard deviation of three repeated measurements.



O Absolute pK,, /log D ratio (pH 7)

[ | Enzymatic degradation
[ ] Observed MD retention

Phenolic TrOCs

Non-phenolic TrOCs

N

L suojoejoroiug

L [ouoydoofyoriuag

- p1oe o1jAdrfes

- QUOZUAGAX(O

- v joudydsig

- JouoydjAing-1193-1

- [0S

- QUOIISH

- [o1pensy — gL 1

- UBSO[OLI],

- [O1pensajAuTy)g —0/ |

- Q18008-/ [ -[OIpeNsT L |

- [ouayd[A10Q-119)-§

L doxdouo,g

L u10j01dojoy]

- [1ZOIQIJIWAD)

- uoxoideN

- PIoE OLIqYo[)

- SuopruLd

- JuIZeny

- uojoxdnqy

L ourdezeweqie)

- anxodoig

- uAnowry

- O]OZEePIUOLRIN

- LHHd

L oeugjo[oI(q

- QUJ[AI0010()

- ouousydozuag

- ourfdinury

s o o
& NG <
(%) AoudIo11J0 [eAOWIY

204

[

[Figure 1]



[ ]Laccase |l Laccase+SA(0.5 mM) [ ] Laccase+VA (0.5 mM)

Phenolic TrOCs

Non-phenolic TrOCs

v

{_ﬂ Quojoe[oIUy
f ~OG®£QOHO~£ON~QD d

——— 100 o:%o:mm
I DQONQMO—%xO
]ﬂ A" ~Oﬂoﬂmm_m
]ﬂl —Oﬁoﬂn:%uzmuﬁgl_w
I [omsyq
]ﬂ QUONSH
]ﬂl [opensy —gL1
————————————  0SOOLL]
I ~Oﬂwmbm®~\m~i£um -1
erl Qjejade-/ [-[o1pelISH—J L1
]ﬂ ~OQ®£QTO‘OO|H.5H|V

ﬁ doxdouag

T uojordojoy
TMI.“TIII_..: [1ZOIqIJIIUdD)
f uoxoIxdeN

Tlﬂ proe o11qIJO[D
, _1” Quoprurrd
fﬂ suzeny

, Tﬂ ugjoxdnqy
TTN ourdezeweqie)

T mxodoig
_frl ﬁ%bog
WTN Q]0ZepIuoJIRIN
.T”l 134a

e — )0 UD] OTO1(]
I OQOTQOOHOO
I OQOQDQQONQDm
I unQydiury

_.
T T T T T T T T T T
= = = = (=]

I
S
(= [>2e] O < [\
—

(v,) uonepeidop oneWAZUY

[Figure 2]



[ ] Degradation-Laccase [////] Degradation-Laccase+mediator[ ] Observed MD retention

Phenolic TrOCs

Non-phenolic TrOCs

(a) LaccasetSA (0.5 mM)

- 9U0JOe[OIUH

- jousydoioyorjuad

ziml%

- proe orjhorfes

- QUOZUJGAX()

- v [oudydsig

- JouaydjAing-110)-

- [o1sg

- QUOISH

- [oIpensy — gL

- UBSO[OLL],

- [OIPENSIAUTYIH — 0L |

- 913008~ [-[OIpRNST—L

mimlmmiEEz.

- Joudydj£100-119)-

7

- doxdouoyq

7

- ugyoxdojoy]

- [1Z0IqQIUWIdD

- uoxoideN

- P1oE oLqo[)

- QUOpIWIL]

Al 7

- JuIZeny

Zézé

- uojoxdnq

- ourdezewreqre)

L anxodoig

- uAnowy

»
Z

L O[0ZEPIUONIIN

- 134d

;

L oeuojo[oIq

- QUQ[AI00300)

- ouousydozuag

(b) Laccase+VA (0.5 mM)

- unKdinrury

100 +

80 -

j=}
oo

(%) wooﬁwo oreq

20
0
00

60

404

204

(=)

[Figure 3]



Degradation (%)

100 Ketoprofen 100 Clofibric acid
80 | 80 4 I
60 I | 60 -
[ I I I |
40 I 40 I I
204 20 4
0 0
100 - Naproxen| 100 - Primidone
804 : 80 - .
604 | [ : 604
T T
40 - I I 40 4
20 4 20 -
0 . 0 =
100 4 Carbamazapine| 100 Ibuprofen
80 1 80 4
[ I 1 [ |
604 pot 604 — ! [
40 4 40 + l
20 4 ’—’—‘ 20
O ) ) ) ) 0 ) ) ) )
Laccase SA VA SA-VA Laccase SA VA SA-VA

[Figure 4]




[_1ORP O Average laccase inactivation (% per 12 h)

(4 z1 10d o) uorzeanorul oseddr] 93eIAY

(Aw) Terzuajod UOIIONPAI UOLIEPIX(

o
() = S = S S S S S ()
— (o) =) o~ \O v <t o N — ()
| SR NN TN AT TN [N A N SR ST TN N WU N — |
00— -
) -
\/
H —O0—- -
——+O— —
L L L L L L I
S = S = S S S S S = S
S v S ) S e S v () g
gl < < o on (@] (@] — —

Laccase+SA Laccaset+tSA+VA

Laccase+VA

Laccase

[Figure 5]



140

120 4

100

[00]
()
1

Contact angle (°)

[Figure 6]



