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Experimental

Materials. NaCl and concentrated sulfuric acid were used as received from Macron Chemicals.
Crystalline phenol (99.6%) and Na,C,04 were purchased from J.T. Baker. Total Protein Reagent,
Folin-Ciocalteu’s phenol reagent, protein standard (bovin serum albumin), TiOSO4, H,IrCls,
[0,CCH,C(OH)(CO,)CH,CO;]Bi, Bi,03, SnCl4, and TaCls were received from Sigma Aldrich.
Chemical oxygen demand (COD) digestion solution, COD standard solution (potassium acid
phthalate), total nitrogen (TN) reagent set, DPD total chlorine reagent powder, chlorine standard
solution were received from Hach. Jack Bean Urease was provided by the Worthington
Biochemical Corporation. All other chemicals were supplied by Mallinckrodt. Ti metal sheet (Ti-
Gr.2 sheet, 0.50 mm thick) was purchased from ThyssenKrupp Materials. All electrolyte and
standard solutions were prepared in MilliQ water (18.2 MO cm) from a Millipore Milli-Q

gradient water purification system.

BiO,/TiO; electrode preparation. A Ti metal sheet (0.5 mm thick) was sand-blasted with SiC
paper (120 — 240 grits) and degreased with acetone. The precursor solution for the anti-
passivation layer was prepared as 73 mM H,IrClg with 27 mM TaCls in 4 M HCI solution. Both
sides of pretreated Ti support were brushed by the precursor and annealed at 525 °C for an hour.
This procedure was repeated for 5 times with the same annealing temperature for 10 minutes
duration. A sealing coat was deposited twice by painting 225 mM SnCls and 12.5 mM Bi,03 in
0.5 M HCI solution and baking at 425 °C for 10 minutes. Precipitates from dissolving 10 mmol

Bi,03 and 0.48 mol TiOSO4 in 1.2 M Na,COs; (1 L) were calcined at 830 °C for 45 minutes to
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produce bismuth oxide doped titanium dioxide (BiOy/TiO;) nanoparticles. The precursor for the
BiO4/TiO; thin film (overcoat solution) was 160 mM Ti(OCH,CH,0), (i.e., the preparation
details are described in elsewhere) with 80 mM [O,CCH,C(OH)(CO,)CH,CO;]Bi in a 0.24 M
NH4OH solution. To prepare the slurry deposition layer, BiO/TiO, particles dispersed in MilliQ
water (3 M metal concentration) were brushed on air dried; after this step a 25-fold diluted
overcoat solution was sequentially pasted on to the surface. The slurry deposit was baked on at
250 for 5 minutes; this procedure was repeated for 7 times. In the final sequence, a thin film of
BiO,/TiO; deposit was made by repetitive sealing with overcoat solution annealed at 250 °C (4

times) and then at 450 °C (2 times).

Electrochemical methods. Before all electrochemical experiments, the electrodes were rinsed
with acetone and large amount of MilliQ water. The electrode module was allowed to equilibrate
with the electrolyte solution in an open circuit for 1 hr while monitoring the open circuit
potential of anode and cathode. As a routine procedure, the pH, conductivity and the ohmic
resistance between anode and reference electrode (R) were measured before and after the
electrochemical experiments. The R was measured by current interruption method with current
bias of 100 mA. For the chrono-voltammetric data collection, the current intensity (J) was
averaged from 400 to 500 seconds. The variation of current density after 500 seconds was not
significant, since the p-values of paired t-test between averaged current from 400 to 500 seconds

and from 500 to 1800 seconds were always larger than 0.05.

Model septic tank effluent preparation. The COD degradation during the anaerobic incubation
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followed an exponential decay trend, where initial decomposition of macro-molecules was
followed by mineralization of organics with exponential growth of microorganisms, initially
presented in domestic wastewater (DWW). Urea was hydrolyzed to give ammonium ion
enzymatically using urease; this resulted in an increase of the pH of the model septic tank
effluents (STEs) up to 9. The increase in pH resulted in a considerable amount of precipitation of
minerals including magnesium ammonium phosphate (struvite). The supernatant of the collected
DWW and prepared STEs was used in the experiments to minimize the effects of particulate

matters.

Analyses. COD was measured with standard digestion kits with a low detection range (3 — 150
mg L™); the kits were prepared in order to eliminate the interference of the ammonium ion in the
COD analysis' by controlling the kinetics for ammonium and COD oxidation steps separately.
Samples were diluted to adjust the chloride concentration far below the interference range (2,000
mg L) as suggested by the digestion kit supplier (Hach, USA). For the Dionex DX-500 Ion
Chromatography (IC) system, hypochlorite appeared to have a peak at a retention time identical
to the chloride ion with superimposable calibration curves. Since the hypochlorite would be
detected both in the IC analysis and total chlorine (Clppp) analysis, the sum of [CI], [Clppp] and
[CIO;3] exceeded the initial chloride concentration, particularly for the electrolysis in pure NaCl
solution. In this case, [CI'] was calibrated by subtracting the difference which corresponds to
[CIO]. For urea measurement, 5 mL of diluted samples in 15 mL conical tubes were added by 2
mL of urease solution (63.1 mg L") and incubated in water bath (50 °C) for 20 min. Treated

samples were cooled down in room temperature (RT) for IC analysis. Urea measurements were
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performed only for the intact electrolyte before the electrolysis due to the interference of free
chlorine. In phenol-sulfuric acid method,” 0.4 mL samples in glass tubes were mixed with 0.4
mL phenol solution (5 W/V%) and 2 mL sulfuric acids (95%) to measure the absorbance at 470
nm after reaction for 30 min at RT. For protein measurement,’ 0.5 mL samples were introduced
to 2.5 mL total protein reagent in 15 mL conical tubes with gentle inversion for several times.
After reaction for 10 min at RT, twofold diluted Folin-Ciocalteu’s phenol reagent of 0.2 mL was
added with vigorous mixing. With further holding at RT for 30 min, the absorbance of the
supernatant was measured at 600 nm. NH4Cl, NaOCl, NaClO3, NaNO,, NaNO;, HCOONa,
Na,C,04, CH3COONa, MgSO,4 and CaCl, were used as standards with proper concentration
range for the IC analysis. Potassium acid phthalate, NH4Cl, chlorine, bovine serum albumin and
glucose solution were used as a standard for COD, TN, Clppp, protein and carbohydrate analysis,

respectively.

Kinetic Model Derivation

Kinetic equations in the absence of oxidizable pollutants.

AMOACOTN ey (MO 41 1[CL7] — kg [MOL(CLODNICLI[HF]2 = 0 s1)
L] = —kya[MOL][CIT] = kg [MOL(CLOICITH]? + Ksq[CLy] — k_sa[HOCI|[CI7][H*] (S2)
% = k4q[MO,1][CI7] = ksa[Cl] + k_sq[HOCI[CIT][H*] =0 (S3)
d[HOCl]

= kso[CL] + k_sg[HOCU[CII[H*] — ksp[HOCI] + k_s,[CLOTI[H] — kep[MO,4q]2[HOCL]  (S4)

dt
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A = kg [HOCL]  k_5,[CLO™I[H] — Kea[MOy41]?[C107] (55)
d[ctlii3_] = k6a[M0x+1]2[ClO_] + k6b [M0x+1]2[HOCl] (86)

Eq. S1 implies a pseudo-steady-state assumption for the surface bound CIO", while Eq. S3 is
based on the negligible amount of Cl, at circum-neutral pH. Assuming that active sites are
saturated at high current densities (quasi-constant [MO,,1]), we use Eq. S1 and Eq. S3 in Eq. S2

to obtain

d[gtlf_] = _k4a[M0x+1][Cl_] = _k4eff[Cl_] (7)

By denoting [FC] =[Cl,] + [HOCI] + [CIO ], Eq. S3-S5 gives

d[FC]
dt

= kaa[MOy41][CL7] = kealMOx 1P [FCT = ks [C17] = ke®T[FC] (8)
Assuming that kg, is comparable to k4, and [FC] ~ [HOCI] + [CIO ] at circum-neutral pH,

d[Cl037]
dt

= kea[MO,112[FC] = k®T[FC] (9)

Instantaneous Current Efficiency (ICE) for free chlorine (FC) and chlorate without the

presence of organics. Substituting the analytical solutions of Eq. 7 — 9 to Eq. 10 yields,
effy.eff
2[k, S exp(—k4efft)— %{exp(—k4efft)—exp(—keefft)}]

kn ey eff
—: i k6 7T {exp(—k4efft)—exp(—k6efft)}
677 —ka

= eFf (S8)
Z[Ié?—_]o+2k4€ffexp(—k4efft)+

Where, [CI ]¢ denotes the initial chloride concentration.
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k4eff
Whent — 0, ICEp, = —
ks k.o

[cmlp ™

(S9)

Similarly, the instantaneous current efficiency for chlorate formation is expressed as

k effk eff
o erriexp(—ks T ) —exp( ke 1))
6 — K4

4_k‘l_efkaeff (SIO)

I(:l;ClO - =
: el I eff{exp(—k4efft)—exp(—keefft)}
67" —ka

Zk3eff

eff —kEST
[cz—]0+2k4 exp(—ks// )+

Kinetic equations in the presence of pollutants. The governing equations for chloride and FC

with the presence of pollutants are derived by modifying Eq. 7 and 8 as:

W) = kg T[CI7] + Ky [FCIICOD] + (3kyq + k1) [FCIINH,*] s11)
A = k1017 ] — kT [FC] = kys[FCIICOD] — (ke + 4k1s) [FCIINH, Y] (16)

By treating the FC mass balance analyses for the bulk-phase and the electrode boundary layer

separately, we employ pseudo-steady-state approximations for the FC to give

d[FCl4gs

FC
=58 = Jo, ST [C17) = k6T [FC)A g5 — 2~ ([FC)4 g5 — [FC)B ) = 0 (S12)

B FC
d[FC]” 55 _ fm
dt )

([FC14 s — [FCIB () — [FCIB {kq3[COD] + (Bkyq + 4ky5)[NH, "]} =0 (S13)

Where, [FC]*ss and [FC]®gs are quasi-steady-state FC concentration in the anode vicinity and in
bulk, k,," is the mass transfer coefficient for the FC and § is the depth of boundary layer. Since

[FC]*ss >> [FC]®ss, the solutions of Eq. S12 and S13 are reduced to
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A _ — -
[FC gs = W = C[FC]ASS[CI ] (S14)

(m /) eff[cim] CirciB g lCL]

T (k13[COD)+(3k14+4kq5)[NHs])

[FC]BSS = (S15)

FC
(keeff+ fem /5)(k13[COD]+(3k14+4k15)[NH4+])

Also, the mass balance equation for chloride (Eq. S11) and chlorate (Eq. 9) are modified as

M = kT [CI] + kaa[FCI G [COD] + (3kyq + 4kys) [FCIP [NH, '] (S16)
d[Clo3 ] _ ff
= ke IFCl (S17)

Instantaneous Current Efficiency (ICE) for COD degradation. Substituting Eq. S14 and S15

into Egs. 21 — 24 gives

— [FCl”ss
ICEcop = 2k36ff (3k14+4k15)[NH4+] (Slg)
=3 ok, vac kT ) (14
i (Feiigg® " kiz[coD]
4C B
C
ICEy, = e} ss (S19)

2k3*/7 eff eff 4kys | _kq3lcoD]
( [Cl_] +2k4 +4C[FC]ASSk6 1+3k14 + 3k14[NH4_+]

4C B
ICEno,~ = [P ss (S20)

237 eff eff 3k14 , _kq3[COD]
< c +2k, +4C[FC]A55k6 1+4k15 + 4k15[NH4+]

6C A k6e
[FC]
ICECl03_ = 2 S5 (S2l)
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Figure Captions

Fig. S1. Dependence of (a) /R compensated anodic potential (£, — IR) on applied anodic
potential (E,), (b) cell potential (£, — E.) on E, and (c) logarithmic current density (J) on the £,
— IR during chronovoltammetric experiment in a single compartment electrolysis cell with 10
mM (square, R = 21.9 Q), 30 mM (triangle, R = 6.8 Q) and 50 mM (circle, R = 4.8 Q) NaCl
solution (275 mL).

Fig. S2. (a) Evolution of the formate concentration and (b) current variation under sequential
substitution (2 mL, arrows) with 10 mM NaCOOH (o: 0.92 mS/cm) in a potentiostatic (E,: 3 V),
single compartment electrolysis cell; Initial electrolyte: 5.3 mM KH,PO4 47.5 mL (pH: 7.2, o:
0.92 mS/cm).

Fig. S3. Evolution of (a) chlorine species, (b) organic species, (c) nitrogen species, and (b inlet)
cations (Ca®", Mg®") concentration in a potentiostatic (E,: 3 V) WEC experiment (J: 247 + 6 A
m‘z, E,—iR:2.15+0.02V, E, — E.: 541 £ 0.04 V) with diluted human urine (pH: 6.6, o: 6.05
mS/cm, 55 mL).

Fig. S4. Evolution of (a) current density (J), (b) /R-compensated anodic potential (£, — IR), and
(c) cell voltage (E, — E.) in potentiostatic (E,: 3 V) WEC experiment with model septic tank
effluents; STE1 (green), STE2 (blue), STE3 (red), STE4 (black). Each inset figure shows the
mean value with standard deviation in error bar.

Fig. S5. Scatter plot for (a) protein, (b) carbohydrate, and (c) carboxylates concentration versus
COD concentration together with (a, inlet) pseudo-first-order rate constants for protein
degradation in potentiostatic (£,: 3 V) WEC experiments with model septic tank effluents; STE1
(circle), STE2 (square), STE3 (triangle), STE4 (diamond). Arrows indicate an arbitrary varying
direction along with time.

Fig. S6. Variations in (a) COD concentration, (b) TN concentration, (c) nitrate concentration, and
(d) chlorate concentration as a function of specific passed charge in potentiostatic (E,: 3 V)
WEC experiments with model septic tank effluents; STE1 (circle), STE2 (square), STE3
(triangle), STE4 (diamond).

Fig. S7. (a) Variation in absorbance spectra (270 — 500 nm) along with the electrolysis time and
(b) absorbance at 425 nm as a function of electrolysis time in potentiostatic (E,: 3 V) WEC
experiments with STE4. Inset figure in (b) visualizes the color variation.

Supporting Information Cho et al. (9/16)



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

2.2
— (a)
w 20 slope =1
T
Z
< 1.8 1
X 1.6 |
w' 1.4
1.2 . ; ; ; .
10 15 20 25 30 35 40
E, (V, NHE)
8
7
S 6
Q
'-';l 5
w 4
3
2 . . . . .
10 15 20 25 30 35 40
E, (V, NHE)
2.0 5
o 19/ (€
T @
Z 18 - Tafel slope
> . = 228 mV/decade
x
T 1.6 1
S
W 15|
1_4 — T L T ! T ! T !
0.5 1.0 1.5 2.0 2.5 3.0
log (J, A m?)
Fig. S1.

Supporting Information Cho et al. (10/16)



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

—~ 20
= w/o Reaction
é 1.5 {| @ Measured
. 1.0 -
@)
gg 0.5 1 (@)
a
— 0.0 : | | |
0 10 20 30 40 50 60

HoOn
O O

W
16))

w
o

Current (mA)
S
—
. «—
7 S
7 €«
7 €

0 10 20 30 40 50 60
Electrolysis Time (min)

Fig. S2.

Supporting Information Cho et al. (11/16)



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2013

50 T

o

=
£
_—
o T/
S 2
| .

o

L 1
O

* CM
40 { >

ClO; (triangle)

| —

60 120 180 240 300 360

-1
gL
»
(@]
o

T ml

'®)

@)

w)

K=
\J

(

=1
é 2+
§¢1200 1 = 1gc%ﬂ\&a_ca/_ﬂ
— 4 2 08 Mo
8 _ 5 8_2 g >
S SO TR Protein ° ki rie ey
) il
~ " Carbohydrate
G 200 yCa%00NYGrate
= 0 : T N E e E—
0 60 120 180 240 300 36
120
10

[ Nitrogen ] (mM N)

0
o O
IIII|IIIr\II
_|
Z
e
\J

Supporting Information

60
Electrolysis Time (min)

120 180 240 300 360

Fig. S3.

Cho et al. (12/16)



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

800 400
- (a) 300 ot

NI"" 600 - -~ %88 . =
S \___‘__‘ o L2

400 - STE1 STE2 STE3 STE4
S I '
™ 200 {1~ —

O [ [ T I . T I . [

0 60 120 180 240 300 360

I
[ [1

STE1 STE2 STE3 STE4

0 60 120 180 240 300 360

0O 60 120 180 240 300 360
Electrolysis Time (min)

Fig. S4.

Supporting Information Cho et al. (13/16)



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2013

600 1 T
< 1&£2 A
500 | ?g H
g |1 1D
§’400 el ﬂ re4 Elect |A'
— | STE1 STE2 STE3 STE4 eclro ySIS
c 300 I % Time
© 200 | o »~ A
o 9 AD
a 100 | o la A
— i A (a)
— 0 200 400 600 800 1000
-, 180
2 150 | =
E 120 { A
® 90¢ A
r o) [, A
g 60 ° % E trol -
) r ectrolysis
L 30 %(%I Time
© (b)
O o e
= 0 200 4oo 600 800 1000
B
= i A
| A
g ° AAA
';' 4 - Electrolysis
] Time
£ Mg g
S o
2 _ % 0
1
o '® o%o (c)
O L L L T w T v L L T L L L L T L L L L
0 200 400 600 800 1000

Supporting Information

[COD](mgL™)

Fig. S5.

Cho et al. (14/16)



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

500
400
300 -
200 +
100 H

0

0 p

oY
O <>[>
oo o

~A[COD](mgL™")

15 18 21

o
w
° 1
©
N
N

30

15 A
10 A

— A[ TN ] (mM)

S

&
oo &

‘B

(b)

15 18 21

o
w
©
T
N

o
%
1)) —O[>

A[NO, 1 (mM)

: -

S
2{ o 2 (d)

o> oo .. P
0 3 6 9 12 15 18 21
Specific Charge Passed (Ah L™)

AL CIO, 1 (mM)

ODO

Fig. Sé6.

Supporting Information Cho et al. (15/16)



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

~—~ 35
g 301 () Intact STE4
~— 25 | After 40 min
8 ' After 120 min
c 2.0 1 After 360 min
(4] i
'E 1.5
8 10 T
0.5 - :
0 ==
< 00 T T 1

250 300 350 400 450 500
Wavelength (nm)

1.0

0.8(

0.6 |

0.4 -

Abs,,.  _(a.u.)

0.2

0 60 120 180 240 300 360
Electrolysis Time (min)

Fig. S7.
References

1. B. R. Kim, J. Water. Pollut. Conf., 1989, 61, 614-617.

2. M. Dubois, K. A. Gilles, J. K. Hamilton, P. A. Rebers and F. Smith, Anal. Chem., 1956, 28,
350-356.

3. 0. H. Lowry, N. J. Rosebrough, A. L. Farr and R. J. Randall, J. Biol. Chem., 1951, 193, 265-
275.

Supporting Information Cho et al. (16/16)




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles false

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJDFFile false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends false

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize false

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage false

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile (Color Management Off)

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 150

  /ColorImageDepth 8

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /FlateEncode

  /AutoFilterColorImages false

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 150

  /GrayImageDepth 8

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /FlateEncode

  /AutoFilterGrayImages false

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages false

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /FlateEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /DEU <>

    /ESP <>

    /FRA <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /PTB <>

    /SUO <>

    /SVE <>

    /ENG ()

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [595.276 779.528]

>> setpagedevice



