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Feasibility of Measuring Nitrite with Semiconductor Laser
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Abstract Based on the principle of laser absorption spectrum and ultraviolet-visible spectrophotometer, a nitrite
tester was built which takes use of the characteristics that the purple dye generated by the reaction of nitrite, amino
benzene sulfonic acid and N-1-naphthyl ethylenediamine hydrochloride, specifically absorbs the 532 nm light
produced by the semiconductor laser diode. It has been verified by the experiment that the absorption of the light
beam by the purple dye had good linear relationship with the concentration of sodium nitrite within 0 to 1.4 ng/uL.
Compared with the Griess reagent colorimetric method, the tester can obtain accurate results when it measures
nitrite concentration in the natural water samples.
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Fig. 1 Sketch of laser nitrite tester
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1.3.1 ZHEgEKE

F 10 mL LA RIA L mL L 5%E% . 1 mL
25N 1 mL 3 5%, 150 rpm #:7% 5 408,
i Fl NaOH & 15 pH = 10, ZJ5, A 1 mL 4
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ng/pL. 150 rpm &% 5 4r8h, FEAM-AT Wotor ot
T 532 nm PAMNE RO, & 5 srahic sk — Ik
i, W0 B[] 2k 30 44k
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F10mL LEEPIMA 1 mL 1 53R, 1 mL
25N 1 mL 354K, 150 rpm 4235 5 4348k, N
A LmL 453, 4R 10 mL, BLRS AR E ik
JE4 1 ng/uL. 150 rpm $&3% 5 434, FHERAM—n] L
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—WEE, R LA 30 A
1.3.3 Tkt REFEER TR E T

T 11 H 10 mL A EIA 1 mL 153
M1 mL 2 SEWE, s5IMA 0, 01, 0.2, 0.3,
0.4, ..., 1 mL 3 5, 150 rpm #i&¥% 5 2 4he, ¥
A 1 mL 4 53, AN 10 mL, ST TASER 8
WelE M 1 ng/ul . 150 rpm $E3% 5 434, FHEE4h—nT
W46 532 nm K E WG RE
1.3.4  FIRER XS IR K FE &2 0

T 9 H 10 mL IbEEHHMA 1 mL 1 5FHR
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G461 532 nm K E G RE
1.3.5 N-1-ZE-Z T R B 3 X IR S FE &2

T 6 H 10 mL IEaEFEMA 1 mL 1 5%
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W, 150 rpm #%3% 5 sr8h)E, A 1 mL 4 S,
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ZRI- TR R ER VAW, OB B RE R AR, RT LA
PP, AW R 2. Ik, JE S
B BRI SV A AL BT pH, EHAIN N-1-Z%5k-
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Table 1 Absorbance contrast between classic and modified
Griess reagent colorimetric analysis

WOGEE 4
tmin
22 MR G WU G
0 0.074 0.695
5 0.082 0.694
10 0.089 0.695
15 0.093 0.696
20 0.095 0.695
25 0.094 0.694
30 0.095 0.695
0.8 ;
0.6 1
< 0.4+
0.2 4

Ofl O.IZ 0?3 OI.4 OTS Of6 OI.7 OTS Of9 lfO
V/mL
B2 XEEXBERRMEIRERIT
Fig. 2 Effect of content of aminobenzene sulfonic
acid on absorbance

mL AW EE AR A RS E, PR JE S SR &R
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2 AR TAER AW 0.4 mL B, WRyGREE ik E A, H
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Fig. 3 Effect of content of N-1-naphthyl ethylenediamine
hydrochloride on absorbance
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Fig. 4 Effect of dosage of citric acid on absorbency

K 4 AT, TER R TN AWREE Sy 210.01 g/L
PR IE TR IR 1.2 mL B, WO RE R B, H R
WO EE RN E, e SR 2SR R, 145
WS N o 1.2 mL

FIH 721 BYZEAM—AT UL 23 0 B T e 5 W
RS FRAR, ZRPEVLE A 0~1.9 ng/ul, 5 IKE A
0.0013 ng/pL, Z&% a1 145 #: 4=0.0267+0.7008C
(ng/uL), HIXZRHCH 0.9997, WK 5 iR .

FI T o] IV i 1R 000 S Y0 ¥ R %) NIV i PR
W, MBI N 0~1.4 ng/ul, KillAE N 0.008
ng/uL, £ ¥ [l IE J7 # ¢ Us-U;=0.1091+0.0072C
(ng/uL), FIXZRHCH 0.9994, WK 6 TR .

SZEIN7E, 7E NaCl, KCl, ZnCl,, CaCl,, MgCl,,
FeCl,, FeCls, AICIls, MnCl, ¥ J& 73531 Ay MV A 2§14 74
J& ) 1000, 500, 500, 500, 500, 500, 500, 500, 300
300 A1 300 1A}, (Us=Uy)w/(Uo—Ur)o<101%K: Al
Ap>99%. TELL b ¥R BE A& Bl T 40 B8 F A E R 1B 0
T, FHAZ 5 B D0 A R #h % & AT LARAIE 99% LA
R HERR

H2e 2 Al UL, O ST A R R 0 2 £SO
() 19 SR KRR S i 2 46 B 1t 5 58 A —mT IO 43t
JGRETHINAE (Y B SR AR Y A R k5 s A A B2 Ty
95%~102%., 45 41T WL 6 BE T s [l 5 24
98.5%~101.7%, 17 il 3 't W A 7% 65 000 5 AL Ay o o ]
R 2 97.9%~102.3%, FF4 FER R .

ARSI A8 SO S R R 0 A5 T 3
BB OCEE T L, FERIN R L el A Oy
WHEEARR, FZEREAE TSRS MRE
PE. CERIRBOCE M DRES b Z A IR B,
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EIRET G, SBROCEIRARE, AESER



R FU S R BOG A AR A R I SE AR B AT AT AT

1.6 1
1.2
= 0.8

0.4 1

0.1 02 03 04 05 06 0.7 0.8 09 1.0 1.1 1.2 1.3 14 15 16 1.7 1.8 1.9 2.0
C(NaNO,)/(ng-uL™)

B 5 721 5 -FT I it iRk ih 2%
Fig. 5 Standard curve made by 721 Ultraviolet-visible spectrophotometer
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Fig. 6 Standard curve made by laser nitrite tester
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Table2 Content of nitrite of natural water samples and
measuring of adding mark recovery rate

IKFE Ca Co CalCy l;ﬂ;ﬁ " qj;g,[;l "
HT 1130 110 09734 100.1 97.85
XC 0906 092 10154 101.7 102.29
YT 1136 1.08  0.9507 99.57 98.37
sy 0584 056 09580 98.54 97.39
SF 0450 046  1.0222 99.34 102.03

BEHT: Ca A DRI KA A 3R K, Co SMMOL AR R
05 ASCIN 5 ARG v S G R B, AR DS o A A G A [ i
b 1Sy A O S R 0 R SO A 1D i<

LT R A i R BT E o AR SR AL
SR P RICER XU B A i RS A A O T AR A
PRI, BONA RO E T O AR RS2

Prui. FEA 3 A M R RFBAEBOLE LA R E
Af, 283 10~30 FhAy A, W3R 1R B0 — i i)
(] PN (40 Z35h )8 Ra e . 22l S Sk Y 4
O R e ARG, T O A R b e A Y R
ST, R RN G — IR AR RR R TR,
T BRSO IV I T R SR STV i R R 17
KT B A% R A 0.008 ng/L 2245 S5 2 TAR¥ Rl
LEWOCAE TARREE S w47, a7 A2zl ]
ARV i R DA BB R B AR e, i 2P
WO TAERT B TAERLEE #4746, DT LA
T A B ) LR R X O R B A T AR, RS R
) 4 frpmd, KT BR KA RS B vT aA %] 107
ng/pL .

#E 2010 47, [P CHRIE R 2 3 Rk
N ST P 6 B i 0 i, MRV R E AR R AR
0~5 ng/pL, il ~FR4EH7E 0.001~0.01 ng/uL. Hi
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JC)FIER HL M (41 OT), WAGIT 162.1 JT, M Bk
JURNSZ 58 05 1k B i FH A, A ZRIRZ . BT
TS S OC RS, KAE S ik
RGEER . WENRG, (s ibrmsert .
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