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Table 1 Testing results of different electrode materials and membranes

membrane Tun time No. of coating/substrate N, Oy current current cell voltages specific energy
/h cells anodes cathodes yield/ % efficiency/ % /100 A /kW « hr « kg -1
ICI 6 2 1Ir0, /Ti 1r0, /Ti 53 57 2.4 1.2
teflon Pu/Nb Pi/Nb 257
membrane 12 2 Pt/Nb Pt/Nb 54 72 6.3 2.1
Pt-Ir/Nb Pt/Nb 6.4
nafion 8 3 1r0,/Ti(2) Ir0, /Ti(2) 31 68 2.7,2.8 1.1
cation-exchange Pi/Nb Pi/Nb 3.3
membrane
raipore 7 2 1r0, /Ti 1r0, /Ti 80 70 2.1 1.0
anion-exchange Pt/Nb Pi/Nb 2.7
membrane 9 3 1r0,/Ti(2) 1r0,/Ti(2) 80 57 3.2,3.2 1.6
Pt/Nb Pt/Nb 4.2
10 3 1r0,/Ti(2) Ir0,/Ti(2) 57 53 3.6, 3.6 1.8
Pi/Nb Pi/Nb 3.8
15 2 1r0, /Al Pt/Nb 83 66 3.3 1.7
Pt-Ir/Nb Pt/Nb 4.4
16 2 1r0, /Al Pt/Nb 94 59 3.2 1.7
Pt-Ir/Nb Pi/Nb 4.5]

Note: 1) The volume of electrolyzer was 0. 1 m?,

2) ICI represents Imperial Chemical Industries.

2.2 HNO, fif7kx

ZBLLCTAK” (% 0.4 % H,0) 5 9 % L) I
HNO, %W P W, = 98 W il 2 oy BH A v,
HNO, 7 I # A h N, Oy, H ™ 75 B Bk )5 H, o
H AR B AR

BHAR S : 2HNO,—N, O, +2H " +1/20, +2e "

BHAR S v s 2H® +2e” —H,

MU s 2HNO,—N, 0 +1/20, + H,

BT N, 0, %Ak A7k DB A% ) BHAR 132 3 5
Bif 1 N,05 5KA i HNOS, AT FEAR T N, 05 Ak
g TR v MR A R P OK B AR R, Peter 251
K TG WAL 42 i 1 HNO, i 7K i 4 8 N, O, v fi
AR T R o B A 4 5 P e Tt R A S B B
HL i 2, BEAR LAV HINO, 5 FH S 3¢ 48 I v i i
E ) o I A0 P e ., ISP ARG v e O R 1 A BT, G0 =
FH L0 R o — SR TR 5 VP B 5 it BE A 5 — v i
%, AR IR S PO 58 e A [F] . HNO, 78 FH Ak 9% 4 ik
AN, O IR AU TE BRI H T B8 7 oy H, , i DA
B Wi B TR AR B RCR =3k 95%

VA AERE A W i o A h AN AR B N, O, o7 A2 HL .
T R4 4R S5 I Sr A T R L BR S T N, O [
mn AR . (HJE7E N,O, AL i BHAR S8 Hr 1 mol Hy
F 774 1 mol N,O,, T 7E HNO, Ji /K ¥ 2 mol Hy 7=

and initial concentration of N, O, in Anolyte was 20% -25% .

A= 1 mol N, Oy, it L HNO, /K%Y L fiE
K AR T B BREW

anode anion exchange cation exchange —
membrane membrane
o H
—_— >
nitric acid nitric acid perfluorinated
solution solution alkane
sulfonic acid
NO,
—_>
Bl 1 HNO, JiiK B & i N, O 1 HL i id P2 7R
Fig. 1 Transportation of NO, and H" in an idealized N, O,

electrosynthesis cell by dehydration of nitric acid with

an anion-exchange membrane and a cation-exchange membrane

2.3 HHTHREAE

F2 T WAL SE A R N, 05 7k L TR Y
EEIEMEAR . WK 2 WTIE N0, AL
MU I AR K 0.25 m® N0, =ik 4 K 15 ~ 50 24 15
HNO, ik 2 i LA 1. 175 m* N, 0, P i 25 4 K
1000 73 J7 o HNO, Jisk 3 v i BLBE H N, O, ki K
T 250 4%, 7 hHUAR L B9 N, 0, 481k i 7 i 920 ~
60 15, RN 5 ik AR P RE 1A XS, ¥R B Dol HhifukoF o



%13

AF BB AR AL N, O B AL AL 27 & B 5

69

®2 N0, &4iE5E HNO, BiKERILR
Table 2 The comparison between oxidation of N,O, and dehydration of HNO,

. product current specific energy cell voltage area of current density N, O5 N, Oy current
methods units .. _1 5 2
efficiency/ % /kW « hr - kg™ N, Oy /v electrode/m /A« em ™7 concentration/ % yield/kg
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Progress in Electrochemical Synthesis of a New Green

Nitrating Agent of Dinitrogen Pentoxide
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(Key Laboratory for Green Chemical Technology of State Education Ministry,

School of Chemical Engineering & Technology, Tianjin University, Tianjin, 300072, China)

Abstract: The two electrochemical synthesis of N,O by oxidation of N,0, and by dehydration of HNO, are reviewed, and the

comparison between these two methods is given by analyzing the current efficiency, the specific energy, the current density and the

chemical yield of the electrolytic process. The importance of cell membrane and the electrode affecting the current efficiency and the

specific energy of the electrolysis are presented, and the evaluations of the cell membranes and the electrode materials suitable for

the electrolytic system are given. The development and prospect on the research of N, Oy are proposed either.
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