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Electrode fitting
(aode and cathode)

Electrochemical
8 —
aluminum reactor
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B2, B U B2 ST () S 8GF o (a) OB S S, TS A BB 13t 4 N- T 0 0 i 5 1 R PR s G Bk I o 363 1 298 SCR[36],
% John Wiley & Sons V1, ©2005. (b) —#4E (3D) FTENH AL ROEIE VA%, A MR GEE) fEHE, FHT/K (H,0) MRS
[33]. (o) ELAAERIGORIE N A R N a R Bl #3808 2% CHR[35], ZElsevier?Fnl, ©2011, (d) AR . BIEAEM
MISCIG RS, T rA el -2- Wik, ¥8H 2% 3CHk([34], 4 John Wiley & Sons R, ©2019.

R o FH ) BRSNS o7 o o) BRIV e (QSTD 1~333E47 i A i [39]

Yield in batch reactor Yield in continuous

Conversion in flow cell

Electrolysis time in batch ~ Electrolysis time in

Product %) microreactor (%) (%) reactor (min) microreactor (min)
QSI'1 90 94 95 242 30
QSI2 75 90 95 242 30
QSI3 80 90 90 242 30
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5:Ar, = 4FCH,, Ar, = CH,; 6: Ar, = 4-OMeC H,, Ar, = 4-(CN)C.H,.
(a)
o OH 00 Mes
MeO. ! )\® Mes DBU ~ ’\'/lVIeS EE ~ ’\1 MeO +7(1 equivalent)
Ar Ar Heating chip
@
\—Q NTf 3 Ve 3 Y MeO cHO
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8 OMe Breslow 9% Pump)
intermediate 9 | Apodic - < DBU 9/9
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® MeO Bn P
% N B, Ar)k( Goten} {Pumd m'XgC
— reactor
MeO f x mL-min-! BnNH,
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[ Cathode: 2X-H —2% » 2X + H, (X-H = [DBU-H]" or 7) ]

< = Thermal insulation
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RVC electrode
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Current (pA)
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e
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R Electrolysis chamber -3 2 o1
| - RV C electrode Potential (V) (vs. Fc/Fc')
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- Cathodic Anodic AN —— s —= A
- cycle (o000) cycle
O, N-O® N-OH
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PINO NHPI
‘//V CHNH-
_Q 9‘ Anode) N-0© +e, H,
CHN (Cathode)

B3, 5% LA B I 4 (R B A 2 28 45 1 L 2R o 4
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Inflow 1: 200 mmol-L~" n-Bu,NCIO,-HMPA solvent
Inflow 2: 2 mol-L™" 2a + 200 mmol-L~" n-Bu,NCIO,-HMPA solvent
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W VAR EER Y BRE[E4 (a) Tig2a [55]], AE
I CFDRUIRAT T HAEWOE TE IR BE oy A 45 3
T, R HEELE IR T IR L R, RIRTE R
NOE R L R A - G-3- 3 -2- T (la). {8 I
4 (o) [32]Fron A& IR T = Fhi sh A =0 v se [ K14
(a) [55] 1, EAIMRER 7 ONiRE CHRBmiasi=)
RNy R4 () SRR s B RI2] [55]. %R
2 P SIEEG 5 SR [55,56) 3R B, AL R B 1 B T A Bl
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ML el [ B4 (b [32] H AL 5 4 1] AN B Al 2 T 4 fink e
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W) R AR FE (1) 2- M e B DA S i A S C T Y R
FEL A P10 42 f S B ARG 17 IS I A P B A 3 R B e B A P D )
YR, R, TEXUE A B R A T, R
O FRCE — BEEE R, AN TS e B o v R e e
HELEFAT . AN, AT AR E A R, T
REELSTEHME L. RERAE TR 4
B, @ - MOt R @ X, WE—EEE
Bk 7 I NI[48]. DRI, 2 R FE B AR B A
AT AR 9 2 W - VRO S 4

3.2, B E MK CR- D ImGEIE R E

TE LA R B, AR J5 s B 43 ) £ SH B
B b kAT o Horp— AR A 78 B A T2 S B T
YEHRR, 55— Ak, & R I AR 2
A= AR AR B A ALK, UnFolgueiras-Amador 55 [57] 4
TE (1) 5 15| o R B Fr) & B B, Hoorid S5 [S8] 4R & [2,5-
A 2k -2,5- R IR 1) B S, Wang 25 [ 16]4F 78 1

=2 HEEL (. (o MARRMERT RN HR[55,56]

W PR AL 22 44k, DL N Wouters 25 [59] 4R 38 1Al 3k Z8 A
JR- B N . VF 2 A2 S R T AR AR
FSCSONE, DT S AR 58 2 A8 - AR R o BT
A H AR AR H AR 2 (B A BE ES , TAE B P i i A%
JAE FH AR AT 2 AT, BRI A G 1 ] e Fe A B B 2
RIS IR D 2 B 5eiE . HAE, fEH R EE RS I
(OB E AT 4H 25 R & B XA AL B I R
FEL AV R SORE R A A B 5 T 3 s S I YR ) L 2 2 T
TALIH[60]. fEES [33]7, IslamZ5[34]8F7% 7 &2 (b)
(B3] WIR B =4t (3D) FTENF Y S B35 (A3 48 15
REZ A RS BIULE Y B G BRIRHE, (Heisnt
K (H,0) FEALEN (NaCD #RIH S, 7T T
FEL A 2 OB T S S 2% AR AR AL B [33] . i iE
S B2 A R IE I R 2 R B A M, 7 a4 S
HEESE, WEs (@ Fra33]. BS5 (b, (o) [33]
W, REA A (ro,). AL (RuO,) A
TAEALER (TiOy) BIERHEMR A RESIE, HAER
R iiah g n. e85 RINEEEL (Re) HKHIFYE
Wi 14O N A 1) TAE % . IRk Re Bl =i Re, H,OFll
NaCl¥ 73 fift 1) HL A% B2 29 Sl BE 0K 29 10% F1120%, - M
Tk /b 7@t R SRR R 0 2. 58 IS B 2%
M- AR CanS-T R 8> AL, A AR
Nt AR ) AR T A PR [F [61-63],  H — MR
AN B SRR AN FI0IN B AK 2 B S N A% SR P AR L R R
B FH

4. BERR N AR BRI R
TEA— AT EOR, RN 8 CE Tk B rh B

I [64],  FLAUR B &8 O TEOK 2 ZEAREE R I H 15 1%
[65-68]. X T A Jit b 7E [ 1A R 1 A s 2 1 FRL 5 A I

Flow mode Cathode material Total yield 3a +4a (%) Selectivity of 4a (%) Conversion of 3 (%) Yield of 5a (%)
Flow modes in Fig. 4(a) [55]

Single flow mode Pt 64 83 — —

Flow mode 1 Pt 44 91 — —

Flow mode 2 Pt 58 59 — —

Flow modes in Fig. 4(c) [56]

Flow mode A Pt 52 85

Flow mode B Pt 35 16

Flow mode C Pt — —

Data are sourced from Refs. [55,56].
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8—0 gasket deS|gn ematic of the complete device

Picture of the assembled flow reactor

(a)
QOutlet manifold: negative
(front) and positive Outlet flanges for the
Turbul (back) electrolyte negative (front) and positive
Positive :rrorl:\;necre compartments (back) electrolyte
g electrolyle 1550 mm  (PE mesh) compartments
Negative outlet
75 mm

electrolyte
outlet/ / _\\

Electrode area
£
1080 mm 1400 mm €
o
g Electrical
668 mm terminals
for the cell
stack
\ S - ,
electrolyte inlet compartmen electrode
Positive Nafion™ 115 Inlet flanges for the positive
electrolyte cation (front) and negative (back)
750 mm compartment membrane electrolyte compartments
(c)

6. HE2 2 11 9208 2 HUASAL HE A U S, i 5 TR e RIS (1) 9 3 FEL A (a)SJL_J‘Q_HMJC“ ﬁi&f“%&ﬁ’]f?%@[w] (b) FHT#REMIXL 20034 I
?@&ﬂ%ﬁrﬁ(&XLm&V%%ﬁA%WEWwMI JEIR TR2ZFETEA E CRIGEIZHD . PE: B, (b o ¥ EASH CE[1],
% Elsevier ¥FA], ©2018.

R3  WURNE G =S LK B R D e B R SR RE[70]

Reactor and overall electrode Current density (A-m )/ flow rate  Initial dichloroacetic acid concentration Conversion (%)/yield ~ Productivity

surface (cm”) (mL-min ") (mol-L™) (%) (mmol-h™)

One reactor 4 cm” 330/0.05 0.1 94/93 0.3
330/0.10 0.1 51/50 0.3

Three reactors 12 cm’ 330/0.10 0.3 89/82 1.5
480/0.10 0.4 82/80 1.9
350, 330, 310%/0.10 0.3 91/87 1.6

One reactor 6 cm’ 330/0.10 0.1 90/86 0.5
330/0.10 0.3 61/57 1.0

Stack 12 cm® 330/0.10 0.3 88/81 1.5

Stack 18 cm’ 330/0.10 0.3 97/93 1.7
430/0.20 0.3 89/85 3.1
370/0.10 0.5 92/84 2.5

* The currents of three in series reactors were individually controlled.
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