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W OE ETIUFES AR S R bk f R, R T — & 4 s IR BT KRR P I A R R
XS , FF R TS bRk AR ARSI AN 2 AL R BB A N 942 0. 8 mm E TR E 90 em,
SSEFT) 3.5 min; A% A0 2A 300 A R i 45 SR R B R AR LT B8R 119% , B e (SA) YR By 45 ¢ - L' N-(1-2%
HY-Z TR EL R £ (NED 2HCL) Y& B 50 mg - L~ 7E B AU AL 45 15, 30 Al 18 £h 19 28 M 46 0 3 R 2
10—1000 pg-L~" K HFR M 4. 14 pg- L' AHXARAERZE 1. 2% , SEBRAKAE A9 AR MR AE 105. 4% —122. 1%
Z I AR R, RUE &, PrHPeae Jrom , H s T4 A sh7e g et g,

KR T ES, UREREL, /BET, LN, KT

WAHERER) 2 A TR 3 R v BB AR Z 5 B B85 AR 9 B Ak e Ak & W 1
FHAE A SO E BRI A FE 3 NS f e, DR I, S0 i 1R 6 25 2 2 K TR G T 7
FEAE bR —. A AN R T I0 E WA R L 3R, ook B Pk R
PO R T A (R RIS A B B, PR N B A R B, Rl TS R K. Rk, H
FE A BRERAG I 22 AT T 3800 0 5 | N B A7 56 T IR BRER 20 W7 208 B W i oh i3 | 5 28R R sh i
SHOMT Y R G (HIX e S A2 T

I 5 (Sequential injection analysis, SIA) &5 —ACTRSh ST R G, K00 1 5 H A 5 4
JICERES A AEAR KRR E SR T TARVE A Ry B 5 B0 A 0 {0 S5 T B 2 22 30 T 3o 3 1 AR i
SR T BOAS SR B (25 AL, SRS SRR AN AR B 5 SR T e 2 | DRI AR MUY 1 S5 11 i B 3
WUFE BN ZE R ol J1 %6 8 7530 Rk o i 1 S8 A 450 1 A I A AR B B RoRG 1 o kA o SEI S
TG S AH R T RE. [RIA, S T 78 R0 G S, AR 2 B Gty rh R A, KR i T4
TR T P AR E

ARG R B A 0 e B AR IRt 5 Bt e ik ) ) T — & 4 @ shIe Y
i B XHZAL R P A 2E SRR AR A T SR AL, DR AR L FH T IR 45 KRR A 1 2k S At
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1.1 EZEA5IRH

BEBNAE (PreFluidYZ15 , 3E[H]) | 7538 B ( PMF-L6 , g 5t g ik A o3 AT i RS2 BT ) | FeL i 16 ( DH-T-E,
Vi), Je 45 1 ( DIFF2 , B |l it ( Cuvette, LSRG HG27) , PLC A 42 ¥ il #5 ( Panasonic,, H ) | fiil
$iJE (Panasonic, HAS) \LED YEIR (MG , T A & B IR AR WUH 44 (PTFE) 4. B R (H, PO, ) , W fi
R (NaNO, ) | B (SA)  N-(1-%63E) -2 ~ ik Wik (NED 2HCL) , 34945 40 748, W T [ 25 4 1AL 2t
A PR 5286 K 24y 2585 17K (HLBH A 18,2 MQ-em HYHEALK) .
1.2 WAL

B B 7K. A 500 mL BEFRTE A 250 mL K 55 mL #EER , LA 22.5 ¢ SA F10.025 ¢
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NED 2HC T iR, B 2 500 mlL 4520, KRB 2 bRk IR A), I FRE I (2—S5 C T4
17) . WAHBRER AR ERG B 1(0 pg- L") s BB F/K. WAHERER A H R PRMERE A (1 g- L") :NaNO, 7E
60 C FISEHT 1 h, EFIFRE 2. 465 o, KrHAE T 500 mL 28I, MUK BE €25, A 1 mL 47,
WA TREOBE S (2—5 CNRAR) , (R 75 BB g BE , 240808 2 N H . WANER R A AR v %
W 2(1000 wg-L~") HOPEIFRMERE AT 1 mL T 1000 mL 258, KRB 2R $24.
1.3 FEAREE

3 FREREEAKBEST IR F I AR B KA AR CBEIRCRAE 76 4 °C T AR AT
1.4 AUAS0Y R

RS BT 6 R 2 PN R 1 RS K EER B NO, 5 (050 45— 5 110 Ho A9 43 ) e s Bh 28 28 AR L £
b, FEAE Eb @t v R AT EURME G (0 5 N TR A BB 2T (A 5 VAR 540 nm A fie R I
OO CREE % H SR UERE 25 WO CRE (R T He g, A B /K A b SIE il R 3 A 75 .
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V1.,V2 V3 V4 V5. HREER, PL P2 0GB, V6. /Nl I, D GG B PV . A 1, L. I ST FRERE R 1(0 pg-L71),
S2 . FRUENH A 2 (1000 wg-L~') ,CA: BAOH], CW . 3, WS SEBRAKAEE, W1 W2 JK i, DW : 5 B Tk

Fig.1 SIA diagram of on-line nitrite determination
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1.5 ANERAYSHT A0

AR AT AR5 0 2% PLC R4 T AR 09 a4, I3 158 DL B AE G r A I 5l | S A Y
) A sfeistT. BERIT . (1) Bkt b B RER V5 e, Nl AR WG P2 I 2.1 s,
HLRE I VS Wiee 5575 30 s, BRSNZE P2 IE4% 40 s Wb R DL AR 4 YORBIE R L @b ay B i, (2) %
EI R 7SI I A2 WG SN2 PL B ol 40 s B BRIRICE A E B b Sl A 5 IGSh 28 P2 B
40 s KRR A L@t Yl mi i, A2 DL B2 IR A BIER A —E A B 650 R — s A R
W, A 3.5 min, ICSEFEDGHLUE ARG HEROE VR L . (3) (B e 72 . /S R A2 s I sh 2 Pl &%
140 s, B B OFEAE RIS AR SR P2 IEF 40 s K R OFI A L@, Yl d pE i,
TRV AR 53 R —E IR KRR — g PR AR, 515 3.5 min, 0 SRR AR R 6 (E G L .
(4) TR AR ARYE DL P AR B 38 2k WA LR R HET AR BOKRE RO BE (R, S AR ih 4k tb BT
FRBKAEAR L.

2 R 51

2.1 RSP SEAL
2.1.1 HEE BB

A B I o P A I 3 1, 2 TR v A R R T, TR I 32 6 S ok ) 2B DU 9 £ 4 ( PTFE
B AER B HERE DT O HERE | 2745 B R AR A7 R, WS — AR A 5 7= A 30, B IE, 43l BE
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$£71.25.1.00,0.80 mm NAZ[Y PTFE 48 X5 A [A] 4 42 09 AR 45 6 iE A7 SE 0. 25 SR 3R W1 i BN AR
0.80 mmf PTFE &, T4 B fiK.
2.1.2 ERHMML

S R HERE TR A A AR A A W 1), K ) A B S i BB 7 1 A I il T I BE A T
PURE RS PR 3R FE AU B 12 AT IR G L He s P IR A MR AR L (3t ) 25 BRI AR AR Y
AR, B Z9% 90 em K11 PTFE 45 (N2 0. 80 mm ) HUE & 3F.
2.1.3 AR IE

FEZAES T, iR 1 2 A H b 5 ) A5 R R D AR A 5 0T IsF T sz o s ] 55 W s 1 1 2 Ak
B 27K, 2 B B EEA ) 3 min B O H (B A TRRE . D R UE SN 76 4 (1 5 €6 1R SR FRe , A URE ks
MR e 2438 5 RV I E] R 3.5 min.
2.2 S

S M AL RS I 25 S 1) 32 Ak 2% PR 3R A 9 65 3% rp A Bl 1R 1Y) i L SA T NED 2HCL AR BE. A 348 o
FERS I 25 5 SR P PR AR50 100 DA SHGHAT UL, DAk it 2 v A R 6 1 Wk B2 35 500 pg - L7
2.2.1  BafrhEiR ek

FEUE RN R iR B AL T 5 7 T it %) TR P A T 4% 24, Ml T I A i 2 R ) S T ) TR . A
100 mL #9565 hoin ABERR B9 B398 5.6 .7 8.9 .10 11 12 mL I, W88 HE 0T 0% ' 8 18 1) 5% il
(B 3) , SBERRIABUNT 11 mLEF RO B SR 2 0K a3 3R 3 11 mL B, WO B 8 81 d KA, oK F
11 mLA OB EES A T R Pt e SR AR Rl 11 mL, BB R FR 40K 11% .

3000~ 049
048
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£ - 045
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2975 1 1 1 1 ] 0.41 1 1 1 1 1 I L | )
0 1 2 3 4 5 4 5 6 7 8 9 1011 1213
Fsf i) /min TEREIRFEE /%, (1719
B2 IR A H5E R 3 WAEFIPBERR R OLEE A B R
Fig.2 Effect of reaction time on indicator Fig.3 Effect of phosphoric acid content in
absorbance chromogenic regent on indicator absorbance

2.2.2 SAREML

SA TV J3E L H 5 ) Ui 2 6 1) T A0 SO 80 AR SA VR BEE WL X S 0 1) B2 ), 45 SR
Kl 4R WOGEEAE R SA V& FE R3S I3 i, 1 SA MR EEIA % 50 g- L' B WIAR XE 58 4 i, BT DA e 2%
TERE SA MUHREE R 45 ¢+ L7
2.2.3 NED 2HCl ¥EEE Ak

FHAACSIL )5 NED 2HCL I S WP sUECRAT 4wkl NED 2HCL (145 235 1 dnb €2 51 7 ) 1)
. 2 NED 2HCL AR B2, WA O S 30 152, 25 R AN S Bz, 24 NED 2HCL ¥ /N T 50 mg- L' Aif
WG RE R R IGK Fa GAH] 50 mg- LB, W B 38 B 5 KAE, TR T 50 mg - L IROGEE WS A . B
IR A BEE NED 2HCI FHE H 50 mg-L~".
2.3 TS

SETIZAERIE T T SRR W R 0H 7525 8 S B 7K H 18 D, 85— 0T M0 23 SR E) 552 i % e
500 pg- L' NO, bR ifEfE £ WM AT T P08 S5 50, AR AR 2 FE I TE £ 5% o M. 45 R W,
3000 ff5A9 Na* K* .C1~,1000 f5f%) Mg** .Ca’* SO~ \NO; ,500 f5AY Cu** Fe'* SCN™ 1~ .C;H,0,C00 ",
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DL 100 f519 Ph** [ CO%~ X AHBRER A0 5 S 7= A 0. 5 2 PRk BRA B s 272 W), 78 SE PR KA
(A B A 10 A o — 2 82 B R AT At g X 2 (pH = 11) W SEBRKEE | S B iR i i 2= rh
P 5 I 72

0.46 058
044 - 0.57F
042k 0.56
0.40 - 0.551
_ 038t < 0.54F
" 036} 0.53 7
034 - 0521+
032F 051
032 0501
028 1 1 1 1 1 1 1 1 ] 0.49F L 1 1 1 1 1 1
15 20 25 30 35 40 45 50 55 60 20 30 40 50 60 70 80
Csallg'Lh) Cnep oner/(mg-L7™")
B4 O SA B IOLEE A BRI B 5 Ssdh NED 2HCI i XTI G REE A (50
Fig.4 Effect of concentration of sulfanilamide Fig.5 Effect of concentration of NED 2HCI
on indicator absorbance on indicator absorbance

2.4 TAERRE ORGSR FNAG R

B i) 2251 e B R 0( 25 FHIA ) 10,40 .50 ,100 ,200 400 600 800 1000 wg-L~" AV il FRER A bR 1E T
VEWR , ¥ LR 2 A AT E ARG E A(Y) XTI AR AR (g - L") (X) FER], Al R $h £k 17
il 10—1000 pg-L™", ZetERIT 5N . Y =0.8917X +0.0009, R* =0.9999. # £ & 500 wg-L ™' fiF
TEPRERAR VA TR 10 K, FHXTAREIR 220 1. 2% , RS ELAT R G Ao NS 285 B ARS e 1. EE R I &5 1
W21 WA AR B A A B 4. 14 pg- L7
2.5 SEBRAKEE T

WA I FH T S B AR v (18 I i 152 %) A 0 % [l SR S5, 5 K I A kR 43 o o B v
(GB7493—87) HEATXT R, SCHG 45 5 WL 3R 1. A8 2 45 SR 5 E AR vk T 3l I £ 25 R 3 A — 20, KR
bR IE e ZE7E 105. 4% —122. 1% 2Z 18], BAT BT (R R

R KR E SR AR AR S (n = 8)

Table 1 Results and recovery for water samples detection(n =8)

AIEHE/ (mg-L7") ks IR 5 5 45 5/ [e] i e/
Sl - bt biEIES: " i/ %
LN il Erik (pg-L70) (pg-L7) (pg-L7)
150.0 320.1 167.1 111.4
RS 1 153.0 154.8
200.0 387.1 234.1 117.1
80.0 251.4 97.7 122.1
Fefh 2 153.7 151.2
180.0 354.7 201.0 116.7
150.0 288.0 163.4 108.9
EE 124.6 126.3
180.0 314.3 189.7 105.4

2.6 TR KRR R

WA L T U5 K AL B W I R 1 h SRAE 1 IR, SER B Qn ] 6 . Uil 1R 46 Wk B A7 AE —
FE S VU FEIFE 465—475 pg L' 2200, f s BLTE 9: 00 24y, 2 B S BUAS = A /KF , L% 22000
TR PRI RS B IR izﬁ{mkﬂ#/\ijt, DR I IV Y e e A e, A AR B AR 45 R A i
o B — B
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Fig.6 On-line real-time determination of nitrite in water samples

(1) SR FH B (AL 5 R AR I 285 A% BT R L s e T — 15 42 A ShIDUT i SR XA
AT g AR 2% PLC SEBE 4 H shs il 5 1 7S 30 1 52 2 PR 0H IR R A TR 1 2 2, AR AR 45 3 TG
W TEGH ARSI PR aR FR A Bt SR A 2 S A, s i T B B 2 1 s B T R .

(2) AAUAR W B AL S0 A2 A AR R 0.8 mm, B I E N 90 em, KWV ] A 3.5 min, BER
RFRIY BN 11% ,SA W E N 45 g-L~' NED 2HCl ¥J¥ 5 50 mg-L~".

(3) ARALER AL R 10—1000 pg- L1, B2 4 REAS 6 e 0 B0 W00 9 25K . ) SR 8 2L K
IR (RSD =1.2% ) K FRAG (4. 14 pg- L") TR EE &= OInAR BDSCRTE 105. 4% —122. 1% 2 [[]) 1Y
Per s ESCPRR P, rTEAT 4 A ShFE e SCHT WA, W 4505 YL i SRR 00, 45 6 24 - Wi 1 A sh 4k
BRI A DT ), FE RS 43 BT W D 45 38 EL A AR A 114 7 FH 5

2 % X W
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Development of a sequential injection analyzer and its application
in the determination of nitrite in environmental water samples

LYU Ying'? CHEN Lingxin'” SUN Xiyan' FU Longwen' FENG Weiwei'
(1. Key Laboratory of Coastal Zone Environmental Processes and Ecological Remediation, Yantai Institute of Coastal Zone Research,

Chinese Academy of Sciences, Yantai, 264003, China; 2. University of Chinese Academy of Sciences, Beijing, 100049, China)

ABSTRACT

An automatic instrument based on sequential injection analysis technique and Griess reagent colorimetric
method was developed and applied to the determination of nitrite in environmental water samples. The
instrument’s physical parameters were optimized as follow: the inner diameter of pipe, 0.8 mm; length of
sample loop, 90 cm; reaction time, 3.5 min. The optimized composition of the colorimetric neagents were that
the volume fraction of phosphoric acid was 11% , and concentrations of sulfonamides ( SA) and
N-(1-naphthyl ) -ethylenediamine hydrochloride salt ( NED 2HCl) were 45 g+ L™' and 50 mg - L',
respectively. Under the optimized conditions, a linear rang of 10—1000 pg-L™", detection limit of 4. 14 ug-L™",
relative standard deviation of 1.2% and recovery rate of 105. 4% —122. 1% were achieved. The instrument is
simple, automatic, reliable and therefore applicable for on-line and real-time determination of nitrite in
complex water samples.

Keywords: sequential injection analysis, nitrite, spectrophotometry, online monitoring, water quality

analysis.



