% 24 % % 4 % ]\Lﬁ félé 5 ?éﬂ ?E]J Vol. 24, No. 4

1993 £ 7 A OCEANOLOGIA ET LIMNOLOGIA SINICA July., 1993

K PREFSEEENEEANHRT

#A I9E KB X K

(BERBERELFR 266003)

RE BIRTRAUEEENEEKERBRPRETSENTE, #e T RER .
REREK TR 200 £ /5 B 10ml FEREZK R, RIS T ASALAL, 3§ Brr LN, FERKE
AR T IR ST RN A RGN T AR kRS, A ECD RRldE,
TR R, WMRET RERIRMRAKLAER. FiESMEREd M, ISHEHS
Ro

*@im E BK BET

WK IREME KA A B LR R AREE(RER, 1965), HSMHE
IR E KRR A KRE AT, MR X RE,
1 ZBRE

S TIE BRI P ERAF T, 7R Be™ S 4E2% Br, CKIRSITARLREEA, 1989),
WH CIT RLWHEM, T I WRANLN L, (BT AR T DI 2,

BLET B R RL, AT IR T B, B g s N BORR, i DUE A BB DD 2 (R Th
1986),

(@] O—H O Br
[ H* {2 Br, -
CH,— C —CH,— CH, —> CH,— ¢ =CH—CH, —>CH, —C —CH—CH, ¢))
o 0" Br O
f OH"~ 2 Br, | I
CH, — ¢ —CH,—CH, —>CH,=C —CH,—CH, —>CH,— C —CH,—CH, (2)

BB A= BR T AR R 43 ReAR RIS T B, an R LR A G E , BSE R B AIE Bro
BTHIREBEL . e il RN gk a2 A S

//N ™~ B A3, 55 5800 B O s 9 o R o 2 — AT, F 6 0
mco L 55 2 R T o

TR R, A R 2 PR R, BB R R

N NCIT(2) #fF. TERMAEY: (1) NKEENEEESS

CH, // Btk ; (2) AWEREES SEEG Brol) BRES

HzC/N\CHz %1 (Halpern et al., 1968; Shiro et al., 1967), H 4%

WAL, BES TEREMN, SER/EHEA, KRR
W1 AREEMEXE (1) KRN REEEEREEME F.
e ST, INA YR B 2 RS , B RE Y R K8

Fig. 1 Structure of Urotropin

complexes with iodine f,%_[%o ﬂ%%%ﬁg%aﬁ%{ﬁfﬁT@ﬂﬁHﬂE, }:ﬁ ECD ﬁ

* H#iRE,
KR EM: 199148 He RIEZ 1991 12 30 H,



4 1 BAAE: BAKPRETSECENEENFR 415

W BNERIE & &

2 ERHAESHELER
2.1 SR
A LT HR,

\

(582 103 SHEHL, ECD Kills, Fi s s = iR 3l

BALYIRREIC &V FREU G.R. 4% KBr 0.2927g (GAFITASEAETRE AR E
24h), BT HKHERZE 1000ml, HIER &R 200.04g/ml,

BRAL IR A
B ARA 1.0pg/ml, KRN EHE,

ZHE R (pH = 5.0)
B

RS B mBR AR R, R4iKERE 1000ml, i

500ml 1mol/L NaOH ¥ #5650 ml 1mol/L HAc %X

TRI-EMH B 10.0ml TERAMAE] 100ml 2 M ek, 18400 b IR IS RR &)

0.14 % B T 15 ¥

FREU AR, @ TO0.14g F 100ml 4iKiE MR, IEHTECH,

0% X ENERE  FREU0gOHT 4 A9 < ¥k B 2L PO, B 90ml 4 K 7 o

0.1mol/L NaS,0;, ##k  #REL A.R. £ Na,S,0; 25g /R TF&E R HIA 1000
ml g7k, A 0.2g Na,CO; (EE K2 T, U7 TREMR D,

TE AR, %,B79.5°C—80°C, B, .

TN s
Jo7K Na,SO,
22 SRaEgotvgd

225, #41k4 chromosorb W AW-DMCS (80—100 H),

A.R. %% ,B 80.5°C—81.0°C, =3 1%,
Bt A.R. &Jo/K Na,SO, 7E 400°CHy%E 4h, B HE &,
BEEHK % 1.4%0V-17 + 1.6% OV — 210+ 0.2% OV —

EEENK 2m, N7 3nm i

R, HEEE 90°C, KMAZERE 2000C, RAUERE 200°C,; HARSREN
30ml/min, WAREBERBELE 10 F=H: 1/40 IERFLLEX 4mm/min,

23 frafhRpHIE
F 6 A 25ml TR, RMALKE
10.0ml, JIA 2.0ml 10% N FEETURR &
BEMA 2.0ml TE-Z 0%, E 5o

S BUIMA 0.14% K% T K 2.0ml, ¥k
BIEAFEKE 10min, 0 0.1mol/L
Na,$,0, WS T RS, & Smin, %
T EERE T,

FHRERTIE B HERIA 1.0ml 31
e, R IE 3min, BHEHER, FEKHE,
e REBUE A 1ml SK2E% 2 R, &
KA, BETEK NaSO, EHTHEK, K
HTiml REE®R,

ZEL10.0pl AT HEERBURIEA &
SRR, BEMEMERENGEES,

BRI EUS TR 1.0 pg/ml f96E FH#E 0.0,2.0,4.0,6.0,8.0, 10.0ml

#5 (mm)

2 4 [ 8 10
RAEHBE(Lg/ml)

B2 BRAIREERELIERL
Fig.2 The working curves of the bromide
standard solution

RIERERIIEENKERR, 2R TIElhE, ml 2 FrR. HEEARNEIRGERER



416 ® ®# 5 # # 24 %

ARG A= 1.095 + 16.414c,r = 0.9993,
24 SIERKEERIIE  ERRKREDBIRE HEHRANE KRG mAKREER, W
Sl EE, BRIREENE .

HET IR 200 3R A0 KBRS, 10.00m], Feina g ol /8 05 & (L A& 2.3
), BRRIMAN KRR IR, T - R, 8 T SR, BORC AR BUR 1T 1%
Wi, WEE, RAERGERMNTEREZ ERBRKRE, &g kneaidElE
3.KFEH ECD WIZMEREAERENENERLE L

#1 RARTER-ECD Z5RBEAEER

Tab. 1 The result of bromobutanone-ECD and volumetric analysis

£ B % (mg/l) BT -
DS ECDM(F5)

wshr | RFEEH

1 ' 2 3 4 5 6

|

l
62.36 62.39 [62.42 |62.41 [62.39 | 62.68

H 5 HR|1991.6.20 [62.35 (62.37 162.40 62.38 |62.43 {62.38

64.51 [64.52 (64.52 |64.51 64.84

H5iR15(1991.6.20 [64.50 ’64.99 64.51 \64.48 64.51 [64.50 ‘64.52
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Tab.2 The precision of bromobutanone-ECD analysis

vher | REEBE# | 1 2 3 4 5 6 7 3 9 16 | X |Sx | 0x

TR HF|1991.6.20 (62.64 |62.63 |62.68 (62.65 [62.65 [62.71 |62.69 |62.73 (62.68 |62.70 |62.68 [0.033[0.031
B 5[1991.6.20 (64.81 (64.89 |64.87 |64.79 |64.84 |64.85 |64.90 [64.87 |64.80 [64.79 [64.84 [0.041[0.039
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Tab.3 The recovery of bromide in water sample
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&8 (ng) | B(ug)| ! 2 3 4 5 6 7 8 9 10 & (k)| (%)

3.13 4.00 6.88 6.84 6.79 6.90 6.87 6.79 6.85 6.84 6.91 6.88 3.73 93.3
3.24 4.00 6.91 6.89 6.95 6.98 6.96 7.10 6.99 7.06 6.98 6.98 3.74 93.5
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STUDY ON THE DETERMINATION OF BROMIDE
CONCENTRATION IN SEAWATER BY GAS
CHROMATOGRAPHIC METHOD

Cui Xianzhou, Wang Zhongzhu, Xu Ge, Jia Yie
(Department of Chemistry, Ocean Universizy of Qingdao 266003)

ABsTRACT

In this paper, a gas chromatographic method for the determination of bromide concentra-
‘tion in natural water and seawater was reported. Seawater sample was diluted 200 times with
pure water. Chloramine-T as a oxidant was added into the diluted seawater sample to disso-
ciate Br, which can react with butanone and produce bromobutanone. In this reaction, hexa-
methy lenetetramine was used as a catalyst. Bromobutanone was extracted from the solution with
cyclohexane and determined by ECD detector. Other natural water, such as riverwater and
groundwater which contain trace bromide can be determined directly without diluting. This
method was simple, convenient and fast. Experimental result, compared with volumetric ana-
lysis, was satisfactory. It is very applicable for determination of large batch of sample water.
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