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Feasibility Research of Using Nitrite Solution as a Standard Sample for Potassium
Permanganate Consumption Test

WEI Cun-gian, ZHANG Li-yuan, LIU Jun

(Shanghai Institute of Quality Inspection and Technical Research, Shanghai 201114, China)

ABSTRACT: The work aims to investigate the feasibility of using nitrite solution as a standard sample for potassium
permanganate (KMnQO,) consumption test in food contact materials. Standard solutions of nitrite were formulated as sam-
ple solutions with different concentrations and the KMnO, consumption was tested according to GB 31604.2-2016. It was
found that when the mass concentration of nitrite solutions was in the range of 0.5 mg/L to 20 mg/L, the KMnO,4 con-
sumption test results were in high parallelism, and the linear correlation coefficient R? between nitrite concentration and
KMnO, consumption was as high as 0.999. The theoretical amount of KMnO, reacted with nitrite was compared with the
actual consumption, and the ratio was between 97.7% and 109.5%. There was a little difference between them. The re-
covery rate of the sample was between 102.8% and 109.2%, which met the internal quality control requirements of the
laboratory. Nitrite solution meets the requirements of quality control standard sample for KMnO, consumption test

project. It has great significance for ensuring the accuracy of the test results.
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Tab.1 Materials of sodium nitrite allowed to be used in GB 9685-2016

JF5 i el R e R s e R FH /% H e T A PR A (SML)/(mg kg )
1 SRR R S PS (RFE LI ): 5 0.6
2 WRHRITR 2 etk PR E I 0.6
3 PGIBERA 6} K il b 5 0.6
4 e P A s B 0.6
5 a5 ARAURE L B 0.05 0.6
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#1 GB31604.2—2016 HE47 w4 R HH I #E 1t O 72 KMnO, Sl it (1) 1o,

DR 5 i I A ¥ VA D v i A2 A4 9 A 00 s v (V -V )xex31.6xV., S,

R BT X = 2 T TE %1000 (1)

1 K

1.1 UEFE5KH

FEANS : ARG T RAE, UF260, LigE=55
SLIEMARAE; AEHERES, 10mL, EHZ
L2 L2350 AT BR A FD

FERK . BilR, GR, EZyERIARHA R
ONFE] ;R R R A AMEY R, ¢ (1/5KMnO, ) =
0.101 6 mol/L, L¥gTTiH A AR E; TR &
WWFRIEYI R, ¢ (1/2 HyC,04) = 0.099 48 mol/L, |-
W A ARG BE 5 RS R SR VA bR P I
1 000 pg/mL, LA NO, I, JbuiifE /RS brifidy) fitt
ARARTHEA A

1.2 7
121 BiRBIEH
1) BB (142 )o FELEFRHIA 200 mL /K,

100 mL BRI UT RN BEE A KT, TRAT,

2) EERFRPRARUETR E W . ¢ (1/5 KMnO, ) =
0.009 753 mol/L, B 24 mL KMnO, i & V5 W br ) o
F 250 mL HHEIGH, FKFRBREZIEL, 5.

3) HRPRUETE B W . ¢ (1/2 HyCy04) =
0.009 948 mol/L, HX 25 mL R & I b fEY) i T
250 mL i, FKRRE. B85 . 5.

4) WA FR ER W o 433 X 0.05.,0.10., 0.25. 0.50,
1.0, 2.0 mL A AR ER PR MEY) BT T 100 mL 25 5
M, KRR, R $B5.

1.2.2 JikAE

1) BB AL T, 78 250 mL 58 A HEIE i
A 100 mL 47k, finA 5 mL BiEZIAW (142 ). 10 mL
KMnO, ¥ , 23 5 min J5 TS5 K sk, I+
=

2) BEESERAVALEE . B BEREERIAE AR, A
100 mL 7K. 5 mL BifR¥% K (1+2). 10 mL KMnO,
VW, AWk S min J5 RS RK L, BT

3) MRS AR . K W AR ER A RS 2 LA I )
250 mL B¢ OARHEEIRH, A S mL BRERIE (142 ).
10 mL KMnO, bRl % (0.009 753 mol/L ), MIA
2~3 iR FE TR ERR A 5 min, #5 2 min JSAIA 10 mL
FEFRFREE E VAW (0.009 948 mol/L ), FH§ KMnO, 54
TERW (0.009 753 mol/L ) i€ EfMLL{h, FHAE 30s
INANER(T,, (O35S 2 Yk KMnO, bRl & v i
FEL 100 mL 7Kz R

Vi xS H

P X OMEES P KMnO4 BYTHAE R, mg/kg; V
SRR IR U TR A2 T AR KMnO, W AR R, mL;
Vo J25 FLRE S 22 B T FE KMnO, I AR, mL;
VA RE FIR R AR A, mL; Vo MR REIR TR )
SRR, mL; S NSRRI FE AL, dm?;
S WML PR 2 M AL, dm®; Ve N iRE SRR
ABE I REMARF, mL; ¢ & KMnO, bR € I’ iYL
PRU&E, mol/L; 31.6 5 1.00 mL KMnO, 45 &
W c(1/5 KMnO,4)=0.01 mol/L 4% KMnO, ¥k
H, mg.
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B R bR B b 42 bRl K] o i A% 0K 08 Tl Ak B
el D S ST S A TR AR R R KL /LI
U (S/V) (6 dm® 2 filt i AU Y 1 L8 1 kg =0
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2 #R5iE
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B 100 mL stk 243 428 0.5, 1.0, 2.5, 5.0,
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ERTRBR I EAE R, S5 2. 6 4IRS 4 ik
B AT BT, MIXTARMENR 22 (RSD, %) ¥/hF
20%.
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VW BT AR B, A R A TR VS TS B K
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BORT 0.99 BYER
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Tab.2 Potassium permanganate consumption for different concentrations of nitrite solutions

g WEREBFEEKECINOTY gy KMnOJNEERY P TR
(mg-L™) (mg-kg ) (mg-kg ) %
0.986 0.582
1.046 0.767
1 0.5 0.797 0.7 13
1.046 0.767
1.046 0.767
0.996 1.30
0.996 1.30
2 1.0 0.573 1.3 5.8
0.996 1.30
1.046 1.45
1.793 3.75
1.694 345
3 2.5 0.573 3.6 4.0
1.743 3.60
1.694 3.45
3.088 7.06
3.337 7.82
4 5.0 0.797 7.5 6.0
3.387 7.98
3.138 7.21
5.579 14.7
5.28 13.8
5 10 0.797 14 2.7
5.38 14.1
5.38 14.1
9.215 25.9
9.763 27.6
6 20 0.797 27 2.8
9.714 27.4
9.514 26.8
30 1349 5502452 o B SEBr AT X EE, WL 3. S ANER R 1Y Bk
st F=0999 . FE (LANO, it) 4 0.5~20 mg/L, R e
E” 20 F i 59 B HAE R 97.7%~109.5%, T /& 555
1 2N I 90%~110% (57 5 1 B 7K -3 [
® 15T s 1~100 mg/kg ) BYZER
R 2.3 FERMREIAE
i o . " . .
i 5',' PEHUCE S A% M FHSRE | AR RN AR S 3 R RS, AR
o lo® . . . . 5 GB 5009.156—2016 1% M8 6 dm” 42 fil I FRXF A 1 L
3 10 15 20 % B, 75 60 CCHLFEH TR 2 h, J5¥ 2 41 10 mL
W ANERER BB (LANO, 1) (mg L) RULBOM =L, HAp— 4T A il R 7 W
N FRUES I (1000 pg/mL, P NO, it ) 0.5mL, ZJ5
B LRI RO R AR T B R R A IR B e he 2 .

Fig.1 Linear plot of potassium permanganate consumption for
different concentrations of nitrite solutions

XF 2 ALRE AL HEAT S AR BR AT AR R A DI E SL R, TR
FEG R IER A o R 4 B0l 25 R AT LAR
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Tab.3 Comparison of theoretical and actual usage of potassium permanganate
S A B
Fe 1 (L NO, 1)/ NO, By /umol  KMnO4 IS HFE i /umol  KMnO,4 SEPRIH#E i /umol /%

(mgL™)

1 0.5 1.086 72 0.434 688 0.456 44 105.0

2 1.0 2.173 44 0.869 376 0.849 486 971.7

3 2.5 54336 2.173 44 2.258 79 103.9

4 5.0 10.867 2 4.346 88 4.760 44 109.5

5 10 21.734 4 8.693 76 8.987 88 103.4

6 20 43.468 8 17.387 5 17.076 5 98.2

&4 MR ER ER A0 AR B 4 R B E
Tab.4 Determination of sample and nitrite spiked recovery rate
prm AR NO, fiki/  KMnO4ifiE  ZSHMEMIE MO, [/ NO, [l i/ T fal
mL pmol PRF/mL EMRF/mL umol pmol W/ %

0 0 2.192 0.884 2.55138

1 0.5 10.86 72 4.625 0.884 7.297 19 11.86 45 109.2
0 0 3.885 0.884 5.853 75

? 0.5 10.86 72 6.175 0.884 10.32 06 11.16 72 102.8
0 0 6.625 0.884 11.19 84

’ 0.5 10.86 72 8.942 0.884 157179 11.29 89 104.0

1—3 S fi B IR DGR AE 102.8%~109.2% 2 ], ARSI fiE

W S = R EE ] IR AE 90%~110% 2 (7]
(1~100 mg/kg ) HYZER

3 4513

44 S T2 6 W b 4 400 I3 T 1 A 0.5~20 myg/L 1)
BE TRV, A TR Y R I R A T
STV i T b 7 T VR B 5 v e R T R R P R MR G R
BOR* M 0.999, K5 AR ER SN A KMnO, B
w5 KMnO, B 5CFx H & #F 17 xF b, HOfE7E
97.7%~109.5% 2 ], WA HE (H 5 S0 Pr 2 1Y 22 15
BN B BIMAR BICRAE 102.8%~109.2%Z 18], 1
JE S 2 A O A A K

T AR RPN FE 12 1B GB 31604.2—2016 i,
Hogk Pz B Bt ] | A SRR A VR BT | T R
R | A L R S N R BRI, A R SR 1A T
AT SR b HEARE il 6 S 100 G B A5 AR S8 % WK
SV il T 58 5 W AR S v e T 0 T R R 00 O 4 R 1
PRUERE S, T PR B e b, 5 2450 A B

o0 G FR AT AR i Sl € X RE S A A s TAR
RORM LI R YE, RS FRER IR AT VR AR HERE A
P e B R BT A e A /BL X I, AR SY A 3l
TE SRR, TR AR R AT [ 3l Y I8 1
UE o 5 BTG R — 20 Ak A R R T W S v B R B 1
FE LD A AR il B AN 5 L
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