Jobobogtddobotogdboboogddog

OOOwriter OO0 OOOO

0000 O O https://www.iikx.com/news/progress/19204.html

Jdoooobotdbouobooboobouonoobouobouoboood

0000000000000 000000000 20220 50 300 O Nano Research
Energy(https:.//www.sciopen.com/journal/2790-8119)0 0O 0,0 00000000 0O 0O 0O O O O Recent
advances in nanostructured heterogeneous catalysts for N-cycle electrocatalysisC] 0 00 0 O [

OMN)O0D000000000000000000000000000000000000 (N
N0O0(-0000078%000000000000%WKmol-l00000N0000000

O000000000000000000000N2000000000000000000

000000000000 (NO3-)DOOD0O(NO2-)IODDD(NO)D DD DD (N20)D O (N2
HAOO(NH3)OODOOOOOOOOOODOO0O00000000000000 (0N20 0 NH30
NH30 0 00O NO2-/NO3-0NO3-0 000 0N20)I0000000000000000000
OO0(N-cycle)D 0000000000

O000000000O0O0O0O0ON-cycleD D0 0O0DDO0ODOODODOOOON-cycled DO
O00000000D0O0DO0ODb0OO0OON-cyceDOOooooooooooboobobob
goobobobbooogoooobobobboOoNoON20Ob D bbb bbboogog
gobooobobooNoooobobooogooooboobboooooob oobobooboog
000000000000 ooo(@NoO3-OUNO2-) DD oobhoooooobuoobooooo
00000000000 DO0D0DO0bO00O0Ob0O00O0000ONO/N200 0 0DOOONO3-/N
oc2-Juupuubbbbbodoouoooobon

00000000000000000000000000000000200 0 Fritz

Haberd CarlBoschD 0000000 (H-BOOON2+H2-NH3) OO OOOONHIOOOOOO
000000000000000000000H-B0000000000000000000
000000000000000000000/00000000000000000000
000000000000000000000000000000000000000000
DO00OO0O0O0(@NH3)DOOOOO0O00DO00O00H-BOO000000Co200000000 N2O
00000000000000N2-ONH30O0000000000000000000000
DOOO(NRROODODOOOOODOODODO0D0OO(NO3RR)IODODODDOO(NORR)
D000O00ONHDOOODOOOO0OOOOONO3-ONO3-ONOO OO OO0 00000
00000000000000000000000000D0100000000000000
DO0O0ON2(ONO3-)0DO00O0000000000000(AORIDOONDO(HOR)IODO
000 (NOR)O O

gobbobbbogoooobobbbodgoooboboobboooooouboboobobouga

1/4



00000000000 (Ncyce)DOODODOODDODOOODDODOODDODOODODDOODOODDO
gobbobbbugoogbobobbbodgooobbobbuoooooouboobobougg
OON2000000D0O000000boDbbODOONHIODOOONHION2HAD DD D OO O
000 0N20

gobbobobbougodoobbobbiodoodobbbibibidduddiiNOR,AOR,
HzOR, NOOR, NRR, NORR, NO3RR,NO2RRU O IO DO OO OOO-N20 D ODODO0O0040on
gobbobbbugoogbobobbbodgooobbobbuoooooouboobobougg
00000000 0ONHIONH20HON2H4AO D O DO OO OONOS-ONO2D ONOO OO O
gobbobbbugoogbobobbbodgooobbobbuoooooouboobobougg
cCorUbbbnoooooouobobbobbtoooooobbobbbooooouonbbbbog
OO00000000D00D0OD00O N-cyceDDOOOODOODOODODODODO

NOy™ (5)
* P Nitrogen oxyanions
NO; (4)

Ostwald process

Nitrogen oxides

NO.™ (3)
Nitrogen oxyanions

NO (2)
Nitrogen oxides

N0 (1)
Nitrogen oxides

Oxidation state

SO00NNTY

(g

@

OR
i
=4
zOR
L

N, (0)
N:H, (1)

NOR ~
(. Birkeland-Eyde process t’ NH;OH (-2)

* £ NHE3)

,,----..\
S
A
Reduction

01000000000000000000000000000000000000000CO
20000 (CO2RR)
00000000000000000000000000000000000000

2/4



(Oswin-5alomon Mechanism)
N, Neosy NHty =

M, H,, 5 * M, H, N, H g N.H g NHytaq) @

Dissaciative pathway

+ (Gerischer-Mauerer Mechanism) (Vooys-Koper-Chumanov Mechanism)
M HM, Oy —* MO — Ny ssociative distal pathway Side-on
. b= “, Asjociative alternating pathway  pathway
- . * w5 i)
H* [NOy Moo N, ——= N,OHg — N
" L -"‘-\--\_._\_{'DL::‘ S, 40 l
3 *, Ru-doped TIO/Rud
e ,_,_,,/’ . NOOH, ;, NOHNO,H, (.
& [P "\ m 1
e "4 no bz NOng ;
@- NH,OH, o +— HNO +— NOy — NH » NH,NO =N, S NOHNOHy
& i =t
(=8
~: (Duca-Feliu-Koper Mechanism) < NO, (=) l
. e
R rminin 5= MNO.H.;.n
NO.- NO, (g ate-dete Estep NO,, £ NOHNO,q, \ {
Al H,0 l
. h : HONO, .,
HNO WOy NO NO AHNO, _ EOHNO,L,
. 14 End-on l
N,0, = 2NO, (Schmid Mechanism) pathway
; . N,-O,-:-.n,—n- NO,”
(Vetter Mechanism) :
- Campasiienally simte High yield of usefisl
- . ¥ . w4 | M P
Atmospheric Ny bt effective catabysts o o e :f:dc'lf.:}rlr: Ili; WM.
- 4 i performance rélationship Balance
.u.tnmphlznc hx:.ll_ n (Ligh -ung.l B Denitrification (N0, of Nigyele
B indusirial figdteon (H-B process) NG~ ML N N, Electrochersical Destrbated procuchon, \
B Biclogical Nxation (Dacteria) B Electroch -'rH | N FIF; reEsIUrEen Device loww-cost and safe storage & |
B Flectrochemical HER to NH, (NH,") e ::": . e f transportabipn, Industrial
NG N, In SiufOparands atnrogamstm i-aye utiliziicn F ical
= 1 lectrocatalytic systam ' " Electracharica
{m Ammenification (Dead Characteriiation N-cyche goal
‘J animals and planis, eeganic )
atrmosphenc KO N compounds 10 NH,| ! Thearetical supports
" & Comgpidational bl .
ety , - table opegatian a1 hig
1 ] N-cycle approached
Electrichemicy MH; Groups o a rurcemtt and efficiencies

NORR \ of pratein
\ e e

O30 000b00b0obOobuobobooooooo:(m
gooooobooboog,myboobooobooboooobooo;apoboobog

3/4



Cathode: ORR (0, + 2H,0 + de” = 40H", £% 0.401V,,;)
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