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Fig. 1 Absorption spectra of bromide and bromate
before and after passing through column

1: bromide solution (67 mg/1); 2: bromide solution
(67 mg/1) passed through column; 3: bromate solu-
tion (67 mg/l as Br™); 4: bromate solution (67 mg/1
as Br™) passed through column; Quartz cell: 10
mm

KAGAKU Vol. 43 (1994)

3«2 BEHWMEHSLICLDHE
WINLIBEBAEMAZ T pH 2592 & UTEEEA + ~
(10mg/1), RAt#4 4+~ (67 mg/l), BEMEA 4+ (Br
EULT 67mg/l) RORFE (5X107*M) OEZIBKRZ B
WHIRE S 7 LIZFRER 4ml/min TRLU, HHURBRK
IDWNT, WK 190~400 nm ORI HIE+IV 10 mm
ERVWTRIFE L. 28, ZOBRADBBEDH T LD
WMAIZERY 2Ky TRBEVE. #ER% Fig. 1,2 1K
RT. X, RFIZIEA T 22083 E0EEDRKIBKOE
IR B BERFISR U T2, BAEA A v, BREBA A >,
WEEA 4~ DBIR T, H 7 AITEL T HEROBIH
BMOEILE R, ThODAA YDA T ATBREINE
W EBppotlz. —F, BREREH 7 LIBL 125
BIZONT, B IESERICIEELTOVZN. Th
I E DR 4 v DEBRSEZ N D, BEIC
FBHEBPUIEFEAE L LY, 220 nm Ll ETORLX
HELTWS., 2O EhbH, BEITDICHT LK
HINBLELMEINL., ZOHER, AP OREMA £
VRBUBREEA A Y ERBICE A8, h T ARSI
INODYERERZIFI B ERL, WA+ VICESKR
NZAETCEDEEZ b NI

2.0

1.0

Absorbance

1
200 300 400

Wavelength/nm

Fig. 2 Absorption spectra of nitrate and bromine
before and after passing through column

1: nitrate solution (10 mg/1); 2: nitrate solution (10
mg/l) passed through column; 3: bromine solution
(5X107*M); 4: bromine solution (5X107*M)
passed through column; Quartz cell: 10 mm
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i, BE—EOBRAESBINTNS., ZOKR, 0
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Fig. 3 Effects of pH and amount of NaClO on ox-
idation of bromide

NaClO: @, 0.0070g, OA, 0.0178g, A, 0.0351 g;
HCl: @AA; H,S0,: O; Br : 67mg/l; Quartz
cell: 50 mm
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mg/l DR A & v R 33.5mg/l DREMA A+ v %
EUBRABR 10ml 2 A AT T A2 100ml IS, T
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Fig. 4 Effect of volume of Na,SOs solution (0.2%)
on reduction of bromate

Br : 63.65mg/l; BrOs; : 3.35mg/l as Br;
NaClO: 0.0165 g; pH: 1.3; Quartz cell: 50 mm

BREET Py AL ARINDENE. DEDZEn s,
EEBRETITHERKRB S M) AL ULTIE02% B 1
ml Ziz B L& L. B, BT~ vAF Y HEB
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EEBFERE 2200m THIFE L 2. R % Fig. 5 IKR7T.
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Fig. 5 Column capacity for removal of Br, and
Cly

Sample containing 3% of NaCl, 63.65 mg/l of Br
and 3.35mg/l (as Br™) of BrO;~ was treated by
this method without pretreatment. NaClO: 0.066
g; Quartz cell: 10 mm

Table 1 Recovery test
NO,;  added/ NO;  found/ Recovery,

mgN 17! mgN 17! %
0.45 0.45 100
0.90 0.89 98.9
1.35 . 1.38 102.2
1.80 1.82 101.1
2.25 2.29 101.7

NaCl: 3%, Br™: 63.65 mg/l, BrOs™ : 3.35 mg/l1(as
Br)

Table 2 Analysis of seawater samples (A~F)

Total Nitrogen/mg 17"

Sea
water This method Cu-Cd column method

A 1.32 1.17

B 2.68 2.53

C 1.78 1.56

D 1.13 - 1.05

E 1.08 0.95

F 3.43 3.39

E LT 63.65mg/l DRLMA 4 >, 3.35 mg/l DREEMK
A%, N&EUT045~2.25mg/l DWEMEA *+ ~» Z2ET
IR 25 ml ZRWV, 3-1 O _ LB S BRI DBAEICHE -
THEEA 4+ v 2 EB U CHEREE KD 2. #R %2 Table
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Spectrophotometric determination of total nitrogen in seawater by elimination of
interference from bromide with solid phase adsorption column. Hiroshi Nawmiki,
Kazumi HANAUE and Eiko Nakamura (Department of Chemistry, Faculty of Education,
Yokohama National University, 156, Tokiwadai, Hodogaya-ku, Yokohama-shi, Kana-
gawa 240) l

To eliminate the interference from bromide on the determination of total nitrogen in
seawater by the UV method, the bromide and bromate, formed in the pretreatment step,
were removed using a solid phase adsorption column after conversion to bromine. The
procedure is as follows. Fifty milliliters of sample is taken into a pressure bottle and 10
ml of NaOH(1 M)-K;S,05(3%) solution is added. The solution is heated at 120°C for
30 min to oxidize the nitrogen compounds to nitrate. The solution is cooled to room
temperature and 25 ml of supernatant is poured into a beaker. Then, 2 ml of sulfuric
-acid (1.25 M) is added to adjust the supernatant to pH 1~3, and subsequently, 1 ml of
sodium sulfite solution (0.2%) is added to reduce bromate to bromide. After the addi-
tion of 2 ml of sodium hypochlorite solution (0.165%) to oxidize bromide to bromine, the
solution is flushed through the Sep-pak Plus PS-1 column below at 4.5 ml/min by using a
syringe. Absorbance based on nitrate in the effluent is measured at 220 nm with a 10
mm quartz cell. Total nitrogen in seawater was determined by this method. The re-
sults obtained were in good agreement with those obtained by the cadmium-column
method.

(Received June 23, 1994)
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