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(1. BEMETEIIIR @8 7 361013;2. @AM A SRR G ERLRE, A HT 361013

H ERUAEEFE T A A NEA LB . REGRARE EAE L 04 3%, % E 2. 0%, bR ELE
RS ER, LRHA, XAEREREAEZRE. RERERUNE . & TEE 20" BRE LY NH & 5
HHT, ZHENO ZEEX 4L,

KER: RN ARBENEFEF WAL R, LR E

hE4S %S . P734. 4 XERERIRAD: A NEHS:1671-6647(2011)02-0229-06

MK RREE I SE - 30 7 SR BRI Rk SR R TRk 3 2 RO B o R AR i . SR B TEIE
JER R TGRSR LURTE B, BRAE A Shar i RGCLAUR RIMRIAAE LS, B AT /E PRI R 22 A0
SEHE ISR G LR 2 R B R E R AR A8 5 B BB B XX A [ @ A T PR S A R
AR B A B R A TS v aA B SR AR A v SUR SRk B R AR BRI T AL
W FERIE IR Z N PRI

1 55

1.1 &
723N BYA] WP IE T, R R AR PR A R A
1.2 RAFE5HH

D3 FZK 249 R 5 4 RE 7k (LA R R 27K » Unique 4K HLAE R , BEBH K 18, 25 MQ » cm, 25 C,

D FE AW RN 250 g/ L. &R IIE ) P bR B, FRER 250 gNH, CL¥E K A
25 mL YREK FRRAHCHR 25%~28%) . JFFAAKFBZE 1 000 mL,

DB BIHINE L RN IR EE 2 e VR LR S R 0 A R SR AR v TV S S T R R A A
AR AR

DK BB INERM R ZWEK, BT ESUH A8, DU ERREK .

2 %

2.1 SRE¥HRIETIEMEZ
PR LAEMZ R 25 mL L@ 6 H OB 2 30, BHSBIMAB RN 2. 00 pg/mL MHREL
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FRUEME FIW 0 mL,0. 50 mL,1. 00 mL, 1. 50 mL,2. 00 mL I 3. 00 mL, JH4i/kK R E/E . IREER R
B RS EREL R R B YR R 0 mg/L, 0. 040 mg/L.0. 080 mg/L,0. 120 mg/L,0. 160 mg/L,0. 240 mg/L,
¥ LARE WA HIEIA 50 mL BFESSRHI A, BN A 0. 50 mL SALEE W MAEE 1. R T BT
CEPETRZE G ) Hp PR B M OB ME RS, W LL 10 mm Ehfsdiiie . B re.

Ay =0.00742.70p (r=10.999 9) (1
KO ACHEIGE o AT RHREE (ng/ L) s AR REL.

2.2 PEEEI(EHLZ

BBV EE IR RSP BR F L (H AT KBURAUK R RE R 25 mL fR4k, HAMEAEER . HA2P R
k. BEHTE.
A, = 0. 024+ 2. 32 (r =0.997 8) 2

K H A NRIEE ; o IR B (mg/ L) sr HR R EL.
2.3 BEFENE

O PERA I R B Ik T . SRR EWRE D 0. 140 mg/L HITHFREL S WAL TEAH R 5%
TR AS 1R ZS B S OB EARRR TS

Anoy;—~

R = (3

ANOE*N

K@ :R FRJFER ; Ano; - HFIBRES G TEERER B R EAH s Anoy -~ HFNERES H IS WAH IR ER B IR OB A .
2.3.1 TAEERERBHAL

B 25. 0 mL FYREVEE R 0. 140 mg/L HEAEIREE BRI 10 07, PR A HIYE ) b B SF4RIE SR 220
EMRNERZE G MBOGE . HPIER 0. 443,
2.3.2 BHBELRREBIEE

iKW 0. 140 mg/L 14 25. 0 mL ffEREEEAWL 10 . 3% 2. 1 WA REMENBRIRZHE
HIRSAE B ROBETTH AR B 89 FER (R JBH X 1. 019/0. 443)@, DL R IR fE R PE R AR B R
B 1, ROV MR F AT E N 94. 3%, BT R V-349{E 0 0. 150 mg/L, X FRiEIRZE 2. 024,

Fx1 HERETCEE
Table 1 The reduction rate of the ammonium-zinc-cadmium method
EME A
0, 400 0.423 0. 407 0. 401 0. 417 0,414 0.411 0. 401 0. 408 0, 420

m H

T/ % 92.0 97.3 93.6 92.2 95.9 95.2 94. 5 92.2 93.8 96. 6
SRR /mg L1 0.146  0.154  0.148 0.146  0.152 0.151  0.150  0.146  0.149  0.153

2.3.3 BERRBREAKEEE

PO KR 2 R EVRIE N 0. 140 mg/L Y 25. 0 mL AEIRERFVAWR 10 17, 3% 2. 2 T B BRBAEMB R
G IMROGE , BB E TS 0 5 R (ROGAE /0. 443), DL R OB (R M 2 A A B R B
B 2. THIER B FEREE R 73. 1%, BB E AR 0. 129 mg/L, Mt riEfw2E 6. 9%.

@ 1.019 A 0.5 mL iy NH.Cl 5| @ AFAs k=4 MR 5L
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R2 BHREREERR

Table 2 The reduction rate of the zinc-cadmium method

Gl A

By} H
0.346  0.292  0.287 0.346  0.319  0.322  0.338  0.325  0.323  0.339
HER/ Y 78.1 65. 9 64.8 78.1 72.0 72.7 76. 3 73,4 72.9 76.5

JREWRE /mg e L1 0. 139 0. 116 0.113 0.139 0.127 0.128 0. 135 0.130 0.129 0. 136

2.4 FERER

£E 25 mL Aizk s 20 g/L 1 CACl, « 5/2H, O ¥ 0. 50 mL IIASER .
Zn + Cd*" — Cd + Zn*" )
Wt v ZF, (D ST T DAHEAT (B SR o, BE R RO 1 R BBSE . RA B SRR AL
o E SRR,
FRYVEMEFRESE 4% . MR E A — EE GEREREE Zn, (OHD,COs™) , BR VR S il 4 Bk LB 1M
HEE, A RESE B4R . (AR KIS R e S B I AF AN BB 9E bgm, JR R AT, LU 8% b i4R kL, BRVE B .

2.5 BRSRENERE—RERAEENAE

B AR (R PR Eh TR B BV KR T 2 kSR - 4B, B LR A R U R — ) . TElin NH,CL
BEAR NH, CLEB R B BOGE N R AL S 3 B i SS9 m R 5108 0. 214 F0 0. 403, RANFALHHE
BER SEREREEIT 0. 005 A1 0. 349, BOLENER AT HENR ; FUEMERE - in NH,CLAFR AN NH.CL,

2.6 P

A 1975 IR A PRGBS 1B T 1985 R A& IR LA ELR00 , 38 1 I 20 BE A T3k
BRI BR 2, I8 S & AR 2 A R AR . SUEME S<<25 MEH 25 mL KKEN 0.5 ¢
GR NaClHER™ . 3% B ER000 , 28GR B T IR RS T B, 30 BOBIR, TREBRE™ . TRERE W RE k4R
BT AL A b T SRR RENAE HCO, MREE NI, FLES H MKEE NRE . HY S AR TR 167
BEN L SR T M SHE. 30 °C,25 mL ZEKAIA 0. 5 mLCACL ¥, BB SN 0. 37 mS/cm, i 25 mL %7K
A0, 5 mLCACL ¥, B3 41. 1 mS/em, BSITRE, 2 inE A,

T lZK B HI AR RS 0. 160 me/ L. 73| PR BEARTE 5 BEmTEI

BPER L HIBRZE B S MBOGIE . L AVSRYET R SRR (B R WK 3) . 5 B M BEF-39(H 0. 165
mg/L, AAXFERZE 3. 106, MIXTARMENRZE 1. 400,

PR AMEA NaCl, HERZS BE BOGE, L A LT AR 2R R 3. 5 MREREE
BEV- #4148 0. 038 mg/L. HAXFERZE 76. 300, AHXIFRAESNR 2= 26 0.

RI FHRENERENGHNRERE (ng- L)
Table 3 The concentrations determined by means of the ammonium-zinc-cadmium

and the zinc-cadmium method{mg « L)

WIE A
m B
0. 459 0. 455 0. 442 0. 453 0.451
PR 0. 167 0.166 0.161 0. 165 0.164
WIE A
m B
0. 081 0. 100 0. 142 0.114 0.117
(237478 0. 025 0. 033 0. 051 0. 039 0. 040
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b B YRR R R R AR, TR RV AR AR 2
FEAA LB & A AR B R SRR A St s (BR K O
MR 4 T BRI GX EORFEIN 0. 5 g NaCD , FfE B R &, IROGER & T 5 TSR B 5 OB EAEA

HERFAAE

R4 FRESHRBEREVENRNAE

Table 4 The extinction values determined respectively by means of the two methods

S
WoB
0 0.1 0.5 1.0 10 32
B 0. 069 0.179 0. 290 0.323 0. 342 0. 347
R 0. 448 0. 440 0. 440 0. 454 0. 410 0. 447

3 ERPFEREE NS

BRRE S PREARIKREM 25 mL AN 0. 5 mL SALEIEIR, NH, Cly, SHEK o, LN
10+ 1, 53CHRL6 JIA B i R IBAE A ELAEAHIF] .
AR ERIA 5 LA R ER S K«

NO; +2H" + 2¢e — NO, + H,0 )
In—> Zn*" + 2e (6)
NO; +Zn+2H" — NO; + Zn*" + H,O (7

HRANBEERAERA 31

D#HENH; . NHy 5 Zo?" A AR G W[ Zn(NHy), I MIUEK G W[ Zo(NH), 7o Zo®" WREER
D RN A AT o Zo/Zo? ARERAEE L, BB IE Zo® T 5 OH™ ROW AR Zn(OHD, YOG  BLTTHEAE 5 /B &
TR ARIE IR AE T

DRBERK H" . NO; EJFy NO,— b HOW O . KRMkH H B HCOy BB 1,
JEETERE 35 WK rp¥k B A 0. 142 g/kg™ , 3208 H AR, A8 & A K8 NH,CL NH,. HB{f
H AR RETEER.

DRERE Zn P L. SOKPEEARER L& In T RACER UG AT A L B B R BT )R
SRIEFEFME. WEBE LB, Zn 4R Zo™ 188 7324 Cd, i Cd BH 173245 NOy b &4 NO;

HH BN C TR ML CANH, ), 27, fff Cd™" ¥ BE N e, BEARZCR LR AL B vl »
Jr# HO R AR ELUHL BREESRE T T R RS AT T -

Zn + [Cd(NH;), J*" —> Cd + [Zn(NH;), J*" (8
AL ERBLRIE Y. BT LA & RIS R, B TR R, M E pH JHR L HO W, SCHE

5 NH,CI HfEm ",
i bPR.EE pHAH. FERK H ZopRE L 2o BIRE-a Y R R AR LR A m d R,

1 3FMITE R
41 BEEESEEENES RIS

[F—H S AR SR B S R R 5. NS EEIREL B, MM AN SR BN E, — ik
MEZERART . 2 5 PR Sk 1, S<C25 i 0. 5 gNaCl, T 4 R ERI NaCl,
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x5 RERESHEREVNERERELERE (mg- L)

Table 5 The comparison between the two methods(mg + L™1)

S
moH
0.1 4 7 10 16 31 31 31
L3S 3. 05 2.70 1.97 1.92 1. 46 0. 236 0. 260 0. 247
Premk 2.98 2,85 2,03 2.18 1.51 0.231 0. 265 0. 248

4.2 3IFFEHILEE

3 PRI I OB LR 6, NSRRI AL, i T Ar ik S R AR 1A A IR TR B ) SRAL B T30 B AR
AR TR (RORE E BE A TRER 0 o WK S0 0 W S 98 SR AR AL B S OV RGUE » TRATTIA A ks
WA, W LA Z NS . TAEFE AR 28 AR R 5 B, QR AT ML BN LKA e e 1 0 4
1) R R Wi R R

F6 3IMAEMLE

Table 6 The comparison among the three methods

W H 35S R AR
FHAR S0z In—Zn?t +2e Zn—Zn’t +2¢ Cd—Cd2t +2¢
W CACL 7 7K CACL PR il K T AT K+ R A
IR/ 9% 73.1 94.3 =95
A Ar 2 / % 6.9 2.0 2.0
RO JoE x T
it Eb A X x H
B3l & gl i

o AU
5 &

1P LUARARAL BRI D0 A R VR 1R 68, DR TG Dy [ oA 25 50 2 T K A BRER P R A . EE Ry Bk
FA 34 (DRJFERE, BB 5044 g% WA O REh A = REIR, ZRMEHRE, el
I NaCl; ORGE B ST, A SR AR LR AR B0 25 mL ARG SN 0. 5 mL &
TR S5 R RJERIR R Z 94. 3% BB 2. 0%, & HARAAL AR .t TCER O, SR T FE5R L 1
B 2B R REREREZ A

2) FACEIE R NROL : NH, f R A BE Zn®" 465 NHyy B A LB HY . —H M NO; & FUR
NO; 5 H 5 4, AACCRIF B LR R T )R - AUl it . WE)E g R A R iR,

3 B PR S MR B T A AR R R AR T LRI SR & . ARt iR &
K95 BE S TCER O o

O MEFE N = 3 7] —FE S R SRR I MR IR AR E AN
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Improvement of Zinc-cadmium Reduction Method for
Determination of Nitrate in Seawater

ZHENG Rui-zhi'"*, CHEN Lan"?, WANG Jian"?, HUANG Zhi-wei"?, CHEN Yan-mei®?,
LIU Si-guang?, ZHANG Fan!*?
(1. Fujian Institute o f Oceanology , Xiamen 361013 China;

2. Fujian Provincial Joint Key Laboratory of Coastal Ecology and Environmental Studies, Xiamen 361013 China)

Abstract: The so-called ammonium-zinc-cadmium method originates from the zinc-cadmium method, in

which ammonia chloride solution (with ammonia included) is added and involved as it is suggested in the

paper. By means of the new method, the reduction rate is about 94. 3% and its precision is about 2. 0%,

being much better than those of the zinc-cadmium method. And no salt effect results from the reduction.

This new method with its simple operational procedure can be used the same advantageously as the zinc-

cadmium method. The reduction mechanism of the new method is that the ammonia inclusion makes Zn®*"
form the complex, and H is ionized from NHy . The both is helpful to better complete the NO; reduc-

tion.

Key words: Ammonium-zinc-cadmium method; Nitrate determination; Zinc-cadmium method; Cadmium-

copper column method; reduction rate
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