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Table S1: Composition of the reaction mixtures obtained by overnight action of 1.5 g the Dev. alloy and 2 g NaOH in 200 mL of aqueous (or 1:1 CH3OH : H20) solution containing

10 pumol of appropriate Ar-Cl.

HDC treated Ar-Cls distribution after HDC reaction (mol. %)

Ar-Cl HCB penta CB Tetra CB 1,2,3-triCB 1,2,4-triCB 1,3,5-triCB 1,2-DCB 1,3-DCB 1,4-DCB CB B
HCB 0 0 22.90 0 0 0 2940 1870 18.70 1030 O
HCB* 78.20 0 20.40 0.30 1.10 0.02 0 0 0 0 0

Penta CB - 1.27 69.40 0 8.64 0 4.90 3.35 2.67 6.27 3.50

Tetra CBs - - 45.40 2.00 22.10 8.10 3.30 2.50 240 10.30 3.90
triCB - - - 29.86 40.06 22.48 1.57 2.71 0.72 0.25 2.36
DCB - - - - - - 30.33 35.31 28.24 4,14 1.98
DCB - - - - - - 90.6 0.27 0.35 3.40 5.40

* 0.3 g of the Devardas alloy and 1.2 g NaOH was used
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30 Table S2: Composition of the reaction mixtures obtained by overnight action of 5 mmol NaBH4and eventually 2 mmol of CuSOxs or NiSO4 on 10 pumol of corresponding Ar-ClI in 200

31 mL solution of CHsOH : H20 = 1:1.
32
Observed HDC of hexachlorbenzene HDC of mixture of tetrachlorbenzenes HDC of 1,2,4-trichlorbenzene
;::c::c;i CuSO4/NaBH; NiSOs/NaBHs NaBHs | CuSOs/NaBHs NiSOs/NaBH; NaBH; | CuSOs/NaBHs NiSOs/NaBH; NaBH; Al
HCB 0.06 0 0 - - - - - - -
pentaCB 0.46 0.055 41 - - - - - - -
tetraCB 34.81 0 38.32 94.72 0 98.3 - - - -
1,2,3-triCB 0 0 0.974 0.48 0 0.19 - - - -
1,2,4-triCB 11.84 0.065 6.03 4.58 0.21 0.33 89.15 9.33 93.25 100
1,3,5-triCB 0 0 7.06 0.22 0 0 - - - -
1,2-DB 51.47 0 2.63 0 0 0.4 3.56 13.55 1.69 0
1,3-DB 0.63 0 0.526 0 0 0.22 2.59 3.83 1.07 0
1,4-DB 0.68 0 3.46 0 0 0.527 0 2.72 1.74 O
CB 0.04 0 0 4 0 0 1.6 1.16 0.4 0
B 0 99.88 0 0 99.79 0 3.09 69.41 1.85 0

33 0.4 g of Al foil and 50 mmol NaOH was used in 200 mL solution of CHsOH : H2O=1:1 (Al was completely dissolved at the end of HDC reaction).

34
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Table S3: Composition of the reaction mixtures obtained by overnight action of 5 mmol NaBH4 and eventually 2 mmol of CuSO4 or NiSO4 on 100 pumol of chlorobenzene (CB) in 200
mL aqueous solution.

Products of HDC of chlorobenzene
HDC CuSOs/NaBH; NiSOs/NaBH4 NaBH4 Al foil”
CB 100 0.11 95.4 100
B 0 99.89 4.6 0

0.4 g of Al foil and 50 mmol NaOH was used in 200 mL aqueous solution (Al was completely dissolved at the end of HDC reaction).
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SEM of Devardas and Raney Al-Ni alloys used in HDC process

The images of samples were obtained using a scanning electron microscope JEOL JSM-7500F Field
Scanning Electron Microscope. Fig. S1 shows the morphology of the fresh and used Devardas alloy
particles applied in this study.

Figures S1. SEM images of Devardas Al-Cu-Zn used in HDC process at 2000x magnification for:
a) Starting Devardas alloy (Fluka)

\:

I ] 10pm DSFluka 6/3/2020
2.00kV SEI GB_HIGH WD 6.1mm 13:31:33

b) used Devardas alloy after 25 min. of the reaction with 1% NaOH in 1:1 H20:CHsOH:

10pm 1105TW25 6/4/2020
2.00kV SEI GB_HIGH WD 6.0mm 13:43:01
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d) Devardas alloy after 60 min. of the reaction with 1% NaOH in 1:1 H20 : CH3OH (at 5000x

magnification):

1.00kV SEI

_—
2.00kV LEI

.

10pm

2105TW

GB_HIGH WD 6.l1lmm

lpm
SEM

c) Devardas alloy after 40 min. of the reaction with 1% NaOH in 1:1 H20 : CHsOH:

CN
B By Do

-

6/3/2020
10:26:14

1105TW25 6/4/2020

WD

10.1mm

13:21:57
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62  e)used Devardas alloy at the end of HDC reaction (after 16 h of the reaction with 1% NaOH in 1:1
63  H:O:CHsOH:

K

— m  2804TWCu 6/3/2020
64 2.00kV LEI WD 10.lmm 13:20:25

65
66  f) used Devardas alloy at the end of HDC reaction (after 16 h of the reaction with 1% NaOH in 1:1
67  H:0:CH:OH (at 10,000x magnification) :

"~ 2804TW 5/25/2020
68 X 10,000 1.00KV SEI LOW WD 5.7mm 09:43:15

69
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71  Figures S2. SEM images of Raney Al-Ni alloy used in HDC process at 10,000x magnification for:
72 a) Starting Raney Al-Ni alloy

— lpum Al-Ni 5/14/2020
73 X 10,000 1.00kV SEI GB_HIGH WD 6.3mm 10:31:52

74
75  b) Raney Al-Ni alloy after 30 min. of the reaction with 1% NaOH in 1:1 H20 : CHsOH (at 10,000x
76  magnification):

lpm  2306B 6/30/2020
77 X 10,000 1.00kV SEI GB HIGH WD 6.2mm 10:35:50
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c) Raney Al-Ni alloy after 60 min. of the reaction with 1% NaOH in 1:1 H20 : CH3OH (at 10,000x
magnification):

X 10,000 1.00kV

SEI

lpm 2005TW
GB LOW WD 5.9mm

5/25/2020
09:51:07

d) used Raney Al-Ni alloy at the end of HDC reaction (after 16 h of the reaction with 1% NaOH in

1:1 H20 : CHs0H (at 10,000x magnification) :

1.00kV

SEI

lpm  2206B
GB_HIGH WD 6.2mm

-AlvA~
6/30
11:11:31
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92  Figure S3. Time dependences for HDC of Cl-ANs using the Raney Al-Ni alloy with and without
93  addition of glucose, see Ref. [22] for experimental details.

©- 2-C-AN with 1.2 Al-Ni + glucose
-© 3-C-AN with 1.2 Al-Ni + glucose
©- 2-C-AN with 2.5 Al-Ni
© 3-C-AN with 2.5 Al-Ni

o]
400 " 800
t (min)
04
95
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Figure S4. Time dependences for HDC of triCBs using the Raney Al-Ni alloy.

30000+

0]

¢ (ng/l)

o o o)
o B
< 1,2,3-TCB
1,2,4-TCB
©- 1,3,5-TCB
200 300
t (min)

400

7 of 25

Note: When the evolution of hydrogen gas ceases during the HDC, benzene levels slowly began to

fall due to its volatile nature.
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102  Figure S5. Time dependences for HDC of DCBs using the Raney Al-Ni alloy.

6000

¢ (ng/l)

< 1,2-DCB 2 Al

© 1,3-DCB
1,4-DCB
o CB
£ °PB S A
© © ©
0 20 40 60 80
t (min)

103

104  Note: We observed that when the evolution of hydrogen gas ceases during the HDC, benzene levels

105  slowly began to fall due to its volatile nature.
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107  Figure S6. a) GC/MS analysis of DCM extract of sample 8110VVUOS (technological water
108  produced at the azo pigments production site)- upper trace and sample 1112TW (after HDC
109 treatment) - bottom trace.
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116  b) Qualitative GC/MS analysis of the sample 8110VVUOS (technological water produced at the
117  azo pigments production site)

118 RT (min) Mw Structure

119 3.04 92 toluene

120 5.70 146 m- + p-dichlorobenzene

121 5.96 146 o-dichlorobenzene

122 7.39 162 dichlorophenol

123 7.56 136 i.s.

124 8.98 161 2,5-dichloraniline

125 13.83 290 tetrachlorobiphenyl

126 14.52 272 trichloro-hydroxy-biphenyl
127 14.82 306 tetrachloro-hydroxy-biphenyl
128 14.86 288 1.s.

129 15.03 306 tetrachloro-hydroxy-biphenyl
130 15.41,16.19 305 tetrachloro-amino-biphenyl
131

132 16.85 318 Cl

133 cl

134 Ny

135 N

136 “

137 “
138 17.76 334

139 °

140 LA

141 AY OH
142 d

143 cl
144

122 21.51 450 o oH
aSe%as
148

149 cl c c

150

151

152 Note1  i.s. internal standard

153 Note2  Structures of the detected isomer compounds were not possible confirm due to a lack of
154 corresponding standard compounds

155
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¢) Qualitative GC/MS analysis of the sample 1112TW (after HDC treatment)

Note 1
Note 2

RT (min) MW Structure
3.05 92 toluene

3.99 99
o~

4.24 100
531 93 aniline
CH,

e

6.35 107
/CH3
W

6.56 121 CHs
7.56 136 I.S.
10.41 176 HoE
10.60 176 OH

-~ 0
10.94 176
10.98 175

OO
11.51 176
11.71 175 cyclohexylaniline

i.s. internal standard
Structures of the detected isomer compounds were not possible confirm due to a lack of corresponding
standard compounds

11
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183 d) MS spectra of chlorinated aromatic compounds identified in the sample 8110VVUOS
184  (technological water produced at the azo pigments production site):

185
186 Mass spectrum (EI, 70 eV) of m+p-dichlorobenzene (RT=5.70 min):
Abachaxce
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Mass spectrum (EI, 70 eV) of dichlorophenol (RT=7.39 min):
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Mass spectrum (EI, 70 eV) of 2,5-dichloroaniline (RT=8.97 min):
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205 Mass spectrum (EL 70 eV) of tetrachlorobiphenyl (RT=13.83 min):
206
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211 Mass spectrum (EL, 70 eV) of trichloro-hydroxy-biphenyl (RT=14.52 min):
212
213

Abundance

Scan 533 d<4-509 m iD: AOX0O301.D 31D O
=20=
50000

A50004
“AO000
=272
B50004
3OO0
250004

200004

1 5000+
236

56

1183

o2 il S R | |
el el Sl | — ]

173
1 OO0

&3
s B8 81 1)) Lz

=20 40 [Sle] s0 100 120 1440 160 180 Z00 220 240 260 2830

214 R
215

216
217
14



Catalysts 2019, 9, x FOR PEER REVIEW 15 of 25

218 Mass spectrum (EI, 70 eV) of tetrachloro-hydroxy-biphenyl (RT=14.82 min):
219

AbundcEnoce

Scan 546 d-A-S12miv: AOXOB01. D GAS ©

=236
303
207
173
=270
|

151 )

P ARl =2t 2es ‘ |
20 A0 (S o) 8|0 100 120 140 160 180 200 22220 Z2A0 2850 2330 300

220 me—>
221

222
223 Mass spectrum (EI, 70 eV) of tetrachloro-hydroxy-biphenyl (RT=15.03 min):
224
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229 Mass spectrum (EI, 70 eV) of tetrachloro-amino-biphenyl (RT=15.41 min):
230
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235 Mass spectrum (EI, 70 eV) of tetrachloro-amino-biphenyl (RT=16.19 min):
236
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241 Mass spectrum (EI, 70 eV) of tetrachloro-azobenzene (RT=16.85 min):
242
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246 Mass spectrum (EL, 70 eV) of tetrachloro-hydroxy-azobenzene (RT=17.76 min)
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e) MS spectra of products obtained after HDC of chlorinated aromatic compounds in §110VVUOS
sample (identified in sample 1112TW):
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268 Mass spectrum (EI, 70 eV) of aniline (RT=5.31 min):
269
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273 Mass spectrum (EI, 70 eV) of phenylcyclohexanol (RT=10.41 min):
274

Abundanceoe

Scan 357 AdO0.399 m nNd>: A0 XO0103.D 354> >
o1

140000

38000

176

130

zZz2o00O0 104

11000
12000
L0000

sB000 7= Lans

& 7 ‘ ‘
\‘H“ \‘\H \\‘ alll \\‘ ‘\ i ‘ I ‘\‘
T T T T T T T T T

I
T T T T T T T
10 20 30 40 50 60 70 S0 90 100110120130140150160170180190200

275w oo
276
277

19



278
279

280
281
282
283
284
285

286
287
288
289

Catalysts 2019, 9, x FOR PEER REVIEW

Mass spectrum (EI, 70 eV) of phenylcyclohexanol (RT=10.60 min):
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Mass spectrum (EI, 70 eV) of phenylcyclohexanol (RT=10.94 min):
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Abundance

m ==

Mass spectrum (EI, 70 eV) of cyclohexylphenol (RT=11.51 min):
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Mass spectrum (EI, 70 €V) of cyclohexylaniline (RT=11.71 min):

Scan 413 A 1707 m D AOXO
1

1

“1 1 5
| ol 1y

23

106

119

o= 1D
=

116

160

€11 1D ©

I ”\7

= >0'7

T T
40 50 SO 70 S0 90 16501 101201801401 50160170150 1 50=0han

21

16



