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Detection of nitrites by chemically modified electrode based on

neutral red-carbon nanocomposite
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Information Science and Engineering, Wuhan University of Science and Technology, Wuhan 430081, China;

3.School of Chemistry and Environmental Engineering, Wuhan Polytechnic University, Wuhan 430023, China)

Abstract:In order to realize the sensitive detection to nitrites, the solution stripping method and the hydrazine
hydrate reduction method are employed to prepare MWCNT@ rGONR.The composites are characterized by means of SEM
and XRD.The prepared composite material is dropped on the surface of glassy carbon electrode,and then neutral red is
modified on the electrode through a simple controllable electropolymerization method. Finally, PNR/MWCNT @ rGONR/
GCE is obtained.Quantitative detection of NO; is proceeded by means of chronoamperometry,and it is shown there is a
good linear relationship between oxidation peak current and nitrite concentration in the range of 1.0x107"=1.9x107
mol+L™".The detection limit is 7. 1x10™* mol+L™'(S/N=3).In addition, the prepared composite electrode shows good
selectivity and reproducibility. As this composite electrode is applied to detect the circulating cold water sample in a
petrochemical plant, the recovery is 93.26% — 97.42%, and the relative standard deviation is lower than 5.32%,
presenting a satisfactory result.
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PRI VENL( R SESE AR A BRA D) .
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2.5 HRMERESHE
2.5.1 ZHEERFLER

[l 8(a) 7N T LR AR LA 0. 88 V 5%
R, 181 0. 1 mol/L PBS ¥ (pH 4. 0) A [H]
BE ) NaNO, It 212 Hi+k, H PNR/MWCNT @
rGONR HLAR AN NO; 922 K m iy [, 4805 I 15 2]
Kl 8(b) th4k, B EI AT LIF 1, NO, Wk B 5 5 Ak
WAE1.0x107 ~1.9x 107 mol/L i Bl P 52 £ 1k ¢
R RFFRYENERIAJ5 204 1,=0. 024 44c+0.103 6
(R*=0.999 7) , K PR 7. 1x10™® mol/L(S/N=3),
Horpr NO; g i i FEARIE, mel B ] 29k 3 s, 53R
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2.5.2 R EIMEFRFN

& 9 J& PNR/MWCNT@ rGONR Hi, B £ 72 4
IREE R B [F]— MR AE PBS ISR PR AT 30 d, 5
B 2 d X} 2 mmol/L NO; #47 DPV il , )45 30 d
e T 87 FEL 3 A B WD A 1Y) 92. 2%, AitE— A ER%
HUA 1 PR RE, >R H DPV 7 HI Al —# PNR/MWCNT @
rGONR HLHZ %t 4 mmol/L NO; “FAF1%E 7 ¥k, WA
TR DA 7 R I I e R S R A A [ AR G A o
W24 0. 01% UEW] T i AR AF R B ERPE . % 3 &
4 mmol/L NO, H A 10 f5 5 AR [ THe 4 5t , H
DPV JER DU A5 3 i e H L 18], & 3 NO, A e L Tt
TE 7% ANAR AR, o B0 S A 38 i o 553 ok A % B
S, VLB TR T I 5 NOS 520 /)N, B AR AT
THehE I 8hT
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361
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025 0.50 0.75 1.00
HLL/V
(b)
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x2 ARTHEEESEHBRAEREX L

pmol/L

L% e 6 HH R
Au/Ti0,/CNT 4~225 3.0
Ag/HNTs/MoS,-CPE ) 2~425 0.7
Fe;0,@ Au@ Cys/rGO" ! 0.03~344 0. 008
Ag,S~MWCNTs 12! 3. 3~48000 1.1
Co/MWCNTs! 3] 1.67~264 0.56
PNR/WMCNT@ rGONR 0. 1~1900 0.071

T B AL LT/ A 52 AR 22/ %

T (= FE) 68.2 0

CaCl, 67.7 0.733
CuSO0, 68. 1 0. 146
H,PO, 64.0 6. 158
ZnS0, 65. 4 4.105
NaNO, 63. 8 6. 452
NH, Cl 63.7 6. 598
b 64.2 5.865
P 67.6 0. 879
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2.5.3 pH A& F A

R Y pH Xt NO, 1 H Ak 2447 Ry 5 I 45
K, ¥ PNR/MWCNT@ rGONR HiLH: T AN [F] pH 4514
T 1 mmol/L NO, ¥R rhatkAT LA, SEgn 2 S Al
10, 24959 pH 1E 3.5~ 6.5 JLHI, 28 il 15 19
NO; A b i 22 A K, BEE pH M4kLLi K,
pH 7.5 Je DL B W W 2 TR, NOS 1Y S8 Ak ik J5i Ha
fL(ORP) 2B pH MY KT/, A AL M 25 3%
/1N XTI ) AR T AT Y RE DS AR, 3L
WA P, D/ LW RE A AT, 2 v A i 3 ) ) 3
IS mR Y 3E B pH fFh 3.5~6. 5,

40 % e
35 60F tHEs
2 01 tHEs
30 ggg &
§. - 20 w1 ——
= 27.92 27.94 2% 67R 7025 050 0.75 1.0
B - \ RV
= N
& 20} 2048~
1833~
16.1
10 4 6 3 10
pH
K10 F & pH T 1 mmol/L NO, 5§
= SE T
£ N S

2.6 SEBR/KEEHIIET

DIBEAACTE IR K X 4, %48 T PNR/
MWCNT@ rGONR HL AR A SEBRZK AL iR NOS B AT A7
P BN IIARAEAT I 3 Wk, 15303 4 Fisny 4
o WNFRAFLIEL, ZE6BMENE NO; 1F
YIRS K 93.26% ~97. 42% ,RSD & T 5. 32% , E.
AR FPRE K H NO, 19T .

x4 SEBHRRRNERNLBEIRKS NO; HER

IPGICEEE bR, B/ R/ S &2
; e RSD/
MZEM/  (mmol- (mmol- (mmol- [EE
(mmol-L™") L") L L") ” /% *
0.26 0.20 0. 46 0.429 93.26 93.26 5.32
0.448 97.39
0.410 89.13
0.26 0. 40 0. 66 0.594 90.00 94.69 4.42
0.617  93.48
0.664 100. 60
0.26 0. 80 1. 06 1.034 97.54 97.42 0.62
1.049  98.96
1.015  95.75
3 Hig

(1) ) FHVE TR0 B8 1 R K G IS D 12 i 1 2

F435511 5

FAIRAKAE @ i 5 A A A BB IR 9K (MWCNT @
rGONR) . %M RHEA B 47 (1) H FAE F R RE AR
PR AR, 5 Pk 2 3t [ # # ) PNR/MWCNT @
rGONR FEL A BE PR R A I NOS

(2) 45 #) PNR/MWCNT@ rGONR Hi 2 £k 1 i
MG A 1.0x107 ~1.9% 107 mol/L, # i FR K
7.1x107 mol/L(S/N=3) . MM HAA RIFHyH T4
et H I KRR e

(3) FH I BB T A FR G P18 /K 4T S B KA
H I w2, [E UK %l 93.26% ~ 97.42%, RSD ik T
5.32% , 7€ W% H A LA A N S B 2 K P NO;, 1
W,

S 3k
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