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An 80 ml of sample solution (0.1~1 mgN) was adjusted to pH 10~11 with a sodium
hydroxide solution and to 0.01 M EDTA with an EDTA solution, and then diluted to 100
ml with pure water. The treated solution was pumped at 2 ml/min into a converter (18
cm high and 8 mm diameter) containing copper-zinc grains, which converted the nitrate
ion to ammonia. As the concentration (activity) of the zinc ion in converter decreased,
the reduction efficiency (NOs; —NHj3) increased. Thus, EDTA was added to the sam-
ple solution to decrease the concentration of zinc ions in the column. The ammonia in
the effluent (10 ml) was determined by indophenol colorimetry (final volume, 50 ml).
The EDTA in the effluent hardly affected the colorimetric determination of ammonia.
When the concentration of EDTA was 0.03 M in the effluent, the absorbance of indophe-
nol blue decreased by 1.6% of the maximum absorbance. Calibration curves of both the
nitrate ion and ammonia almost agreed in the region 1~10 mgN/l. The relative stan-
dard deviation (n=10) was 0.91% for 2 mgN/I of the nitrate ion. The nitrate ion in sea-
water was well determined by this method using the standard-addition method.

Keywords : nitrate; Cu-Zn column; reduction of nitrate to ammonia; seawater; indophe-
nol blue formation.
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—F, AXvrsu< b7 T7HRBEVEAEEELT
BHsN TV AR, KO &S ITRBREOFVEBAD
HHIZHEC, NEABORLE KON 7 LD0HEFIT L
HEENET HREND B,

EELE, HEWEULEGRNEZEITY T AICHEN,
EDTA OBEVWHEX L — MNekiE2RHAT 5 &, B
BT LAHRDHFROEIL - BoUEMS TS0, HEEA 4+
RUOHWEBA A VBT vV EZTICETRBILTE A LA
B Uz, A cECoRGERIAL, £RUrT
VEZTEAYRT 2/ - VERICOCEETER L.
AIRSKFOIERA 4 v DFEEDE A, WKEEBKHR
DEEZRDEBICLHATE 5.

2 = B

2.1 HE-HBE

2+1-1 EDTA-HiFRSHAA  EDTA-2Na 38g &
BESR FLKFIH 12.5 g %7K 700 ml (I D U, KER{EF
MUY LR (80g/1) ZMMAT pH % 6~8 & LT
HIKZIA T 1000ml & U7z,

2¢1+2 R -HNDITLETAH BB 1~-2mm
DOHFAKIK 40 g #IEM (1+5) ROWEE (1+39) =
WTHRE U 7248, 4~5 EDKIEL /2. IZ, EDTA-HIER
HAK 100 ml Z AN, 2RRKEL, HEgEI .
213 8 -EBMHETAHDTL JISHEIIHEZ L
TWVHHEEA 4+ Vv BICHOH- A FI I LT LDHZ
A% (WE 8mm, & 18cm) I, #l- HINH 7 L F
TAHZR 4cm G, BEICULTHWR, HHULT
Wiz E F IR M) Y ABKR (10g/1) 2Rz LT
Bz,

2¢1e4 FPUILT /XY NER KEE(LF &
) LYEH (200g/1) 55ml 2 ¥ — A —IZ8RY, BHL
BEHLEETOT /- 2B5g BMAB» L. B
%, 7T b 6ml 2%, KTLE#% 200ml & U7z,
2+1+5 REBEFREMSF MY ITLEE (BREFR 10
g/l)  REBEET M) LABEKOENERBE %5k
W, BMER 10g/11IC55 & IKTHEDT.

216 ~NIVFXRVEHBAUILEEK KK 300
ml WCKEE(EF b7 A 20g ERVAFY B Y Y
L 15g BBED U2, KTLE% 500ml 2L 1.

22 RETFTERME

HEEAK (N &UT 0025~1.0mg) X EDTA B
(0.2M) 5ml ROKEE(LF N 7 AR (0.1 M) 1 ml
ZMA 12K T 100 ml IZFR U2 (pH 10~11). FKE
2ml/min TH - BT TA S T LD EE»SHEULAN
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trs RUARNIZIERY AR Y TEHAOE. ZUHOHR

HEH 20ml 288 T, #0ROWEK 10ml (3L1E 20
ml) % 50ml A A7 TRAAZRY, AV KTz /)—)
HRHHEEIC LV T Y ETAEBLY. $h8b5,
50ml X A7 5 A 2T IIRIZKEINAZTH 25 ml iZ
U, 7ML 7x/F%FY FBK 10ml 2% T &<
OB 2%, KEERRERS MY Y LB®K 5ml 2
Z, BRETKEMZ . 30 HMEER, KE 630 nm
DOEFE#RJEL 2.

23 BXHTLATORE

Hgn 7 BIcHI & U, B, A 2HMBR{ A > & U
%, EETLHENZIHEINTVE. ZOHET
&, RIEHHEEBA 4 v ETOBTICEEEST, —5
PIBBRILEND CENFMEE LS. RFEETRTOWE
AXVETVEZTETCEBIRLTLUES>EILEY, K
ISHRGORE R DL L, BEEORVLWHEREZB LY &
TEHLDOTHBH. $§4abL, BITEOERKIC EDTA %
HEXESH LIk, HEPNL SIEM U TE Uz liR
A4V ERELSHERE 2D, BEEEOERA 4 > OBEIL
EZULETT 5. ZO/RR, #Ha4 A+ v -k O BN
WBELUEL 2D, iR (RUTHEEEBA A+ V) 0t
KBITHEL I EITE5.

3 BREUEE

31 BXHTLORS EHRBOBTEANDRE
AT LOREIRCAHT LAEBEIRBORE R, BB
B - Hdn & OEMEFEICERL VWA, 22 THT LD
RE%Z 7, l4em D 2ARZRHEL, 22 DERBIFICHE
UTHEBERPOWEEBA A+ v (226 mgN/1) DBICEIT
W, ERUIT YESTREBUETRERD . X,
BILOREZH S 720, WHEERFICERB L O 5HEHEB
AXvEJISE (F7FNVZFLYIT I VIRANE
B) CEBUL. MRE Fig. 1 KRY. 4ecm OH T
sEHOVAE, HKEDN 1~3ml/min O#EHE T3 13
100% DOETTLHFE (NO3~—NHs) 2#RUTZ. 7Tem BT A4
DHE, RESENT 2 >N RS T2 HEANR S h
2. &oT, DRI 4em A T2 2BV, HEIE 2
ml/min & U7z,

3.2 EHFPD EDTA OB L BTEEDBF

TVEZTADOBRIRIGEZZEIET 5 DILRER
EDTA BEA2®E L1z, R % Fig. 2 RY.

WEEE A A VERMEAHR 80 ml (N & U T 0.226 mg) 12,
KEEAEF MY Y A (0.1M) Iml 214, ¥iZ EDTA
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Fig. 1 Effect of flow rate on formation of NHj;

Concentration of NOjs~ in treated sample: 2.26
mgN 17'; Concentration of EDTA in treated sam-
ple: 0.01 mol 17 "; Column length: O, l4cm; @,
7 cm. The numbers in parentheses show formation
efficiency for NOy ™, %.

Absorbance

0 001 002z 003 004 005
Concentration of EDTA /mol 17!

Fig. 2 Effect of EDTA on absorbance
Concentration of NO3z~ in treated sample: 2.26

mgN 17", The numbers in parentheses show forma-
tion efficiency for NOy ™, %.

0~0.005mol ZiNXx 7214, KT 100ml IZFR L. 2
DI OV TERERIEZ TV, Z DIRBK DR A
T ROTVYEZTZEEBLUN. EDTA OBEN OM
DFBEE, TROHOEEBEEIICDDOMEEEAL 4 v &EDED
OB A A V25 19% BILEANTICEBFELT O &M
S otz EDTASXI0*M Ths &, BBAL YD
BEIRDLNT, BHEBA A VY ROT VEZTIET

INTWVi. 5X107°M Dl Eics 2 &4 + > 07
NRTPTVEZTETEITLINSZ. ULAIAL, 006 M &
nHE, AVET7 )= NVEITEBENED 7.5% B
Ufz. CThiZRIDBRE CHEIBED EDTA ISk HET
HBIEMI Lo, TRHDERLD, EDTA O
B3 001 M & LT,

33 pH &ETEOBHFR

THlE 4 A BEMEAR 80ml (N & LT 0.226 mg) (T,
EDTA 0.001 mol Z N4, BITKEILT b)Y axilx
TpH % 5~125 & U, KT 100ml iZHRLZ. 2D
BIZOWTHEEREZITV, £RLIET v E=TRER
BIELIZEZA, 20 pH OEETIZLLE UEER
Ufe. BU, BRABIOBKD pH 75 5 OFEXHRHETE
@ pH ¥ 9.7, pH 125 DA XFEFRALTH 7. pH
WIEWIEED T LNTDREU KR ORE A /2.
CHRIBRSITEFE UL BV, X, 4 v K72/ —
NEEORE pH ROA S5 L0FEGEEEL T, WA
RIS D pH 1% 10~11 & U7z,

3.4 REHRUHRM

20 DEHEBRIEIZ M > THBEA & VEEK (1~10
mgN/l) ZHVTHRERAEER LI E A, BIFLER
THY, 7vEZY LEEERZ BEFRBIETRDIZ
MEBREDEIX1.0% LIATH B 050 o1, X,
TEEA A4V 226mgN/l ZFHVWTOBRVDELVUERE
&, HEXEERE h=10) TEKIT L 10ml FEUZE
EH5091%, 20ml D& =13 0.39% TH-1z.

3¢5 HS5LOMAM

2-2 OFEERIEIHE> T, A 4~ 2.26 mgN/1 @
BRZHER 2ml/min TH T LWIGEBL, BEKFOT
VEZTAERLL. 1B S BEOBESEEREZ 5 B
KhitzcoTiTo . TDFER% Fig. 3 12”7, 600 ml
(5 BfEl) £ TIE 100% OBILAR LI, ZhllKE
BAOU TV, BTAFNSENICHAZ BB I ¢ KT
Th-o>T, WEA AV ABITL TV KON THEHAL A
UL, SEXEBN TV DT, BICHMBETRLT
W bDEEX . KH T AIEFICIER T X, g

CIEDS, BESTIZ s BRFERISICHLZICETA

T5IEEULT

36 LT MU LORE
Btk EMEL, BT b)Y A 05M 28T
WEEEA 4+ v 226 mgN/1 %, 22 DEIEICHE->TEEL
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1004 LT N ADEEIZOWVWTHE L 2. SikoBs s
W 2L A UHEREZBLEIZLY, BORIGRUOA VY F7
=/ = VHERIZBEFEDLNI LW 1.

37 BRPOWBEOTRE
BKPOLBROERICAREZEAL, ORI
DWVTRRET U7z, dkERHE 1995 4E 11 B Iz g
XU IGHR TR 2. ¥K 100 ml IZ/KEE(E B U
L-RNUF XY ZIREBAY) T ABK 20ml 21X,
. . ) . . . 120°C. T 30 77 fEIn&d®, F#E L, P 40 ml IZ EDTA
0 400 800 1200 1600 2000 2400 s 001 M &5 kST EDTA i, KTAEE 50
Sample volume passed/ml ml IZU . BHZ, THEEA &~ OEEH 2.96 mgN/1 &
5% &1, AR L 2ERHC D DT BRI
passed and formation efficiency TR U7z, #R (Table 1) 2783 &5 IS, HINL 725
Concentration of NO3™ : 2.26 mgN 17!; Flow rate: Bef A VIOV CRIFSEINERSE LN TH Y, Hkh
2.0 ml min"! DEFYEDOHER 2L ZITILRBEDERBNTES
ZEMSP ot

(%2l
S
T

Formation efficiency for NHs, %

Fig. 3 Relation between treated sample volume

1995 £ 9 A BESHLESR
B 44 FRIT—ERFEHE

Table 1 Analysis of total nitrogen in real seawater

 Analyzed NO3;~ added/ NO3;™ found/ recovery, X L
volume of mgN 17! mgN 1~ ! 9%
effluent/ml 1) JIS K 0102, THBHEAREAE (1993).
10 0 1.01 _ 2) K. Nagashima, M. Matsumoto, S. Suzuki: Anal.
20 0 1.01 — Chem., 57, 2065 (1985).
10 2.96 3.97 100 3) M. Karlsson, B. Karlberg, R. J. O. Olsson: Anal.
20 2.96 3.97 100 Chim. Acta, 312, 107 (1995).
4) REBEZEH, REBIT: BARLESRE, 1991, 786.
= g

AKER Z pH10~11 X O EDTA 001M & 725 K S5 I L 7248, - HAH T 2 c@L (2
ml/min), WEEA A V2T v E=ZTETEITLE. ERUET Y EZTEA Y 7 2 ) — VERE
BRICKOEE LU 2. K3iE, SBHIC EDTA 283452 810 kY, 75 APLEBEKICHE S 5 5k
ARHEHOHEINA 4 Vv ARD IR, VTARLEBT VEZTETOBITLAEREELE LTS, EDTA O
BEPELBBELA VY 72/ - VEORBILADEENR NN, 001M OHFETIE, 1~10
mgN/l OREHFATHEA A VBITICIDRERET VT A HICEABERIZ 1% LINT—3L
7. WEA A~ (20mgN/l) ORIEMOERERZ/S—+ > ML 091% TH-o72. X, ~IA+F VI
)y sBIEEEROVT, FEKPOLBREZMBA 4 v ITEE, AEICEVREL, WAkhoHt
TFMEOHED SN EW5h -1,
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