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Abstract: Nitrite is one of the most commonly used food additives, which imparts better flavour, texture and aroma to foods,
preserves the reddish-pink colour of meat and prevents the risk of bacterial contamination of cured meat. However, the misuse and
potential toxicity of nitrite pose a great threat to human health, so it is particularly important to develop effective and reliable methods
for the detection of nitrite. Carbon-based nanocomposites have shown great potential in the field of electrochemical sensors due to
their many excellent properties. In this paper, the mechanism of carbon-based nanocomposites for electrochemical detection of nitrite
is introduced, the research results of carbon-based nanocomposites as electrocatalysts in nitrite sensing and detection were overviewed
in different dimensions, the problems and challenges of electrochemical sensors of carbon matrix nanocomposites in nitrite analysis
and detection are proposed, and finally, the future development trend of these materials is prospected.
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s 3 Sl b RS -
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5 I
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AT e gk e 4475
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Table 2 Electrochemical nitrite sensor based on one-dimensional carbon-based nanomaterials

o 2 B i SN < S i
1-M-3-BIBr/CuO/SWCNTs/CPE  fL3itigikx  itB @ik 1.0~10 000 0.5 £it. 5w [76]
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Table 3 Electrochemical nitrite sensor based on two-dimensional carbon-based nanomaterials
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(AuUNPsWNPs@Gr-Chi/PGE), T NO, HJR &= Al
ERKI. 458 KW, AuNPsWNPs@Gr-Chi/PGE
fERER B AT I T ERE, X NO, MIZ M va R
10~250 umol/L, LOD #1 LOQ 43 % 4 0.12 umol/L
A1 0.44 pmol/L, LIS T7K. A4-WhRIRIR AT
FEfh R NO, [ . AuNPs-WNPs@Gr-Chi/PGE %}
NO, B HALS R M ALELE — AN Jos bl fd #8, W
KRR A B BT, BARR B
PE. Pk, AuNPs-WNPs@Gr-Chi/PGE J& — F iR &
A& R R EL,  7E NO, B il b By RAFIY
TG . Chen 25 F /K #h B vk il 4 S8 A A SR
(Graphene Oxide, GO) — iz (Polyaniline, PAND) -
AuNPs 2 & 41K (GO-PANI-AuNPs), JF /& Hi—Ff
AL NO, &% %38 . GO-PANI-AuNPs [ 1R 45 ¥4
BABKIIRTA KR B35 AL s R = 1
FHE, X NO, FH ALK H BRI g . 7R
BAEFA T, BRI ZMIERES 0.5~0.24 mmol/L
F10.24~2.58 mmol/L, LOD {& % 0.17 umol/L, f&
DR T B SRR ARG 7K o NO, B 1Bk, =l
KN 97%~105%. It, GO-PANI-AuNPs 44 >k
BEMENNO, Bk H2 7 — ] 52 1 F fk 2
WS, 0T R M 0 S A B A B R O R0 S PR
. Paisanpisuttisin 5% AL E IR VL, Hil & T
PLER (Nickel, NiD. R — &5 — H L& fb ¥ (Poly
(Diallyldimethylammonium Chloride), PDDA). it
Ji A A 55 4% (Reduced Graphene Oxide, rtGO) I
— IR M 22 W B R B H A% (Screen-Printed Carbon
Electrode, SPCE) AJEAA 1] 2 R AU Fi A 2445 Jik s
F I 5E £ S RE T i NOy, Wl 3 fia. TERefE
% 4+ T, Ni/PDDA/rGO/SPCE fE 6~100 mmol/L ]
NO, W JEV6 Bl N 226w v, LOD A 1.99 mmol/L
(SIN=3), JIyHh B H 75 i AR i b NO,™ 1)
g, A 2 98.94%~101.17%. Ni/PDDA/rGO/
SPCE H A W3 M0 A REEE, I H ) & W 5,
MRABAL, LT PrELF. shAk, B — kA
H, BT HERERTEYR . B, X —k
PEHIRAE N NO, & B H TR Mk £ w1 22 A Mk
HAEMRKEINFHE S £3 88T HAET —4emm
e T AR I R h AL AL AR I AL . 4k
FGURM B A S BA SR, teRmAC, 463
AH 7% 2 LA SRR A, IF BT T 5 A A
5 DR AASE — - B I 9 KA L il g A8 1 R o G A
DIRe R LG Bk & A PRI NO, (1) B AR 5L

Ao T HERIEGORATRLAS B 1) A AR 1 A
L EEMEIR NO, H A IE J5™ A 1 W [A) B A A
M BES ARG R AL 2 NS S, $E i NO, €
WeHEME SRAPERISE . Bk, 15 T 4EmRIEY)
KPR e I e AR A I NO,” IRE T . B
IR LT SE AR R (1 2 IR 4 LA 2 S
AL TR NG AL . BT 2 A B IR SR
W1, ARG Rk R 5 BN, 5 AR
Mo MEAE S, JF A RREIEE R, 2
Py ] 5 R 28 R A R M BELAS T BT o ot
b, TR EEARAE R, — 28 T YRR LN
KBS IREE . AL E RO UK, S
P e VAR 22 . DRI, RO HLRE 4T 3d 2 3L e
FEILHr ThREACIE MG, JFhnamxt — 4EmR B AR R (8] #R
WAL, DLECRBOE A Ry 15 7, A H 3RS
RUF MRS E Mo B, mIRT 3R s . SIS

P e LA LA S R i S R o
%

- A
Ni/PDDA/rGO suspension The screen-printed electrode (SPE)  1.Flexible substrate

g‘
2.Counter electrode (CE)

3.Working electrode (WE)
4.Reference electrode (RE)
5.Ni/PDDA/rGO

[ 3 Ni/PDDA/rGO/SPCE [RIE &
Fig.3 Schematic illustration of Ni/PDDA/rGO/SPCE

24 ZHBEHKLeMH
SRR R R TR R g, — 4k, 4R
R — il 25 i B A 25 g B T A R = 4E S AR
3 FLAT R L BRI O S T 4 R ) SR A Y .
eSS R T DL I 4 A T R A RN A
. dbAh, HmR AN 2 L EESS A DLt S
P i JO P DR 2 fih T R R B A 23 [) Hp 1) 3 2 S 1 A%
B AT, AT B iR = 4 Bk FE 9 KA RE IR FEL A 2
BEPY . Z LB T8 R 2 AR 2 oAb $E A B 1) — Fh
HA =4l P s g5 R ae . J N EA KE K
L (AL LRl . 2R, il
FRAAAEAT I T H 3t B K R TR LAY 5if H £ 7 i
71, A ALRT DLER A v Ui E DR i 55 B P 4 HE
TR AL A DU N B 22 i, A R T 46 5 55 1
P B, Zhu 2P LUK A RS (Polyacrylonitrile,
PAND MR AL BB AR I, O R I 9 05 Uk, 18
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K BGE BN, K B 9 KR (Cobalt
Phosphide Nanoparticles, CoP,, x=1,2) % A\ 2| = 4Efilk
| BB A AR 2 FLBRHESE (3R 7" A CoP,@P,N-
RPC) H, Wil 4 Fior. Fr3ki8 1 CoP,@PN-RPC
KR A AR A MR = 4 2 FLEE MR o) S E B
) A AL, XA AT DURIEAE ) 73 F B 78 40 R,
117 HL AT DATE S0 I SR ek R R O BT /8 T AR I AR
BRI FIRIE, RIS IR E M. BT X Ry
45T E , CoP,@PN-RPC B A1 F 1) NO, #
M RE, VO EN 10~1.184 mmol/L, LOD k£
5nmol/L, JFHEAIEFmIIFREM, Moy NO, k&
N By T A i 1 A4 BE. MOF 2 — K48 5 i d
J %54 WU A 88 ok e £ Bk 22 T P = 4 I 285 8
RZ AL B, X P s A B 2L, R

T K B ) FLIE A 2 Y. X Ad 43 MOF HA i
AR A7 25 AR R iE 1, 7T DLl i 2 7
TFIC) 4 JR A7 5. 247F MOF 45 i) B 0 Bl i o R
AT RO 5 MOF [ 4k 2 1 GEP” . Ambaye 261" jl
ibf CB/ #i4 B A HHESE (CB/Cu-MOF) 44KE &
PR 58 7E SPCE R, AR T —F0 F T % 7K
HNO, FIHAL AL KA., S REH, T SH
CB 54 e ffa g M Cu-MOF 40Kk &2 & 41
BEE W FAE R, Je b g K = & Th 1k SPCE 1)
B2 PERE /S B T M B 23k . Pl & ) CB/Cu-
MOF/SPCE 9K A% 2 &5 15 Il NO,™ 1 £k 1 35 [ 9
1~200 pmol/L, LOD F1 LOQ 43524 0.084 pmol/L
(S/N=3) F10.28 pmol/L (S/N=10), HE RIFHI=H
S EY M. 4, CB/Cu-MOF/SPCE 7E [6] I
2N 100.90%~103.40% 1) 7] 42 52 6 [l 4 & 2y B2
TR IKFE S NO, 1 FL Ak 2= . ZIF SEFr b
—REFBR I MOF kL. L, A LK e s 52 1%
HENS SR b, TR A VU TH R 2 = 4 R 45

U, Yang 2B B S A Co/Zn IERRIE &
G @ W A UK e R R 22 R 34K (Zeolitic Imidazolate
Framework Precursors, ZIF-L), #it 34 T Co, N
Bk Z JLBkHE (CON-PCR-0.6), H T IR # A mE
PERE NO, /ML 2% . CON-PCR-0.6 H. A5 # = 1
EbR AR, R0 T A B A0 AL A
FHH X NO, By AL R I A = 1 s A s . H
CON-PCR-0.6 & A #EHI % 1) 1% B8 72 NO,™ el
HHER I H AN E S VG L, 2351 0.2~4 000 pmol/L
F1 4 000~100 000 pmol/L, LOD &% 0.14 pmol/L, E
AR, EEMfaet:, RThsil T A
KK NO, B AERIE . 3R 4 045 T HAh
T =4I T PR A R £ F Ak A% SR A F
T~ = 4R B GO RMR K — 35 75 72 e HAth 4 FE 1)
b 80 N e 2 A el 1 A P B o
BA 5 H ARG BPRHE [ RE SSF NO,™ 1
PER. BRI Z Ah, = 4ERREEGUOR MR & TS
[V I RS 2 fLA5 K, fRIE T H 5 NO, I R 4F
Fefh, MM SZELNO, PR AL 4. H H = 4EmkEgh
KA} EL I P 2% 45 7E NO, Rl F b Bofg — %2 (1)
FEtE, A RS AR — 8 B B b v IR L ARAIR 4 2 oy
KA RSB, 25 ERTR, Z4ERcEEG0R MR R
HUFEE M 2L EESM, WY T HRRNE
FARRE DL K RAF )i SR, = 4ERRFEEGK
MR Z FLEE IR E 5 s, BHEER B Z oo
PR 5 Bk, IXAR KFEFE 520 7 A6 Fr v A
MEEMEE . I H H s T =4
BB o W T A5 B AE A R ) 26 T2 R %
AR ST, X T = 4R R I 9K ARk
AL B fs . MRS ERE AN 3L R85 0,
B o it I 2 BT e M e 1) = 4ER RN
KR AL 2 A I8 T T A 501 B o AFoASs

&4 BT ZHBRENKTRIEBUFIHEREEERER

Table 4 Electrochemical nitrite sensor based on three-dimensional carbon-based nanomaterials

FZEa H&FE ANFE AMTEE/(umol/L) A MR/ (umol/L) I RAE S AHE IR
Au/f-GE/GCE WAk DPV 0.125~20 375.98 0.01 T ) [103]
—AR K )
~ 3z
WS,/rtGA/GCE Rk B 0 DPV 0.01~130 0.003 A% [104]
AV K AAL B -
a-Fe,0, NAs/CF “f“’i ;}ng -t 0.5~1 000 0.12 KEHS., RK  [105]
mEamE
ZIF-67C@RGO/ Bk -t 0.2~473 0.086 KRR [106]
NiNPs/GCE o 2o s
WA R
Fe,0; NPs/Cu- B Mk B ] S e
BDC MOF/SPCE & 97 475 I-t 1~2 000 0.074 bRk, HEK  [107]
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honeycomb-like CoPx@P,N-RPCs
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Hydrothermal reaction Annealing phosphorization
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[ 4 54k CoP,@P,N-RPC K E &+ BHYF A R EE
Fig.4 Schematic diagram for the formation of the

honeycomb-like CoPx@P,N-RPCs nanocomposite
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MRS (A6 / D ER R e M A0 S PR A AN i S ok
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