503

MAKREREA A IOT T TT 4 —IC& B
ANKPDORRREDER

I SSNVN

ﬁjﬁ:f‘ ’

&y —
= —®*

K

(1987 4 4 H 3 H4ZH)

WEXERIBB YAV A AV I e~ /57 4 =X 5, WK OBKE (RER REEKEA 4+ v

LUORERA A v O&R) OERESRIT S

Wz R IAEEA A v & LT,

FUAY Y PERA A

v (1,2,4-=_vEV MY WALEVEELAY) RV, B4+ vicHis 5 A (TSK gel IC-Anion-PW,

4.6mm i.d.x50mm) % w7z,

KRB I LT T A, R TEFTTALF VIR, BHEAFVOILE
VEBAAVERRL, BRBOCRICEEYE5X5.

ZORFENE, Na BUZE X 7oA & v i FaT

mEH -+ Yy Y H 7 s (Toyopak IC-SPM) IR Z BT LICX D BRZHMIz EMnTER. &
o1+ vickh, BOHIhTERINY AV T b A FVORBUIRBKEA AV DOE - 7 1T

BrEz, AOBRERELD.
LICXDHETRETHD T ENB 00 7.
hicfie B —8L k.

Small 5ic X - TAA SHICHEEL A v DBKED IF
VEFETD, A v 2rr=b 257 4 —D B L
AV, WHlo UV itz 7o HPLC A
McExpLuoHmADY, RERAGAIHEIH, K
BLHEBENBILESTWBEY, B A VOERDLD
DOWBBES AV ELTE, 7 ZABAF VA THCD
hTwab, FHEbI, @REL RERexEbEL, &
HH A EVERA A VI DOWTHRET LR, WIKF D
sy, BRER, fEERA A Vv ONPRTIE, F U AV, M
AA V1,24V Ey Y ANEVERAF V) DD
LThEWd fima i, 22T, Y2V, FERA
v ERBNT, WCEBRI» OB #ED L S,
BIKEE (KRB, REBKFEA A v ROREE1 A V) DER
LAHETHD Z EN Dot UL, RERBA~OM
FZ Tk, REEKFEA A v o e — 2R, Rk
CEENRDANYY ALY, =TIV T BLAY, C
LTH 7 ahbintH ShiclBlif A vic X v S
5., BARNOEE, Iy n, =23y A4
VORBIE, A A v ZBRBRRHTABE A — Yy U
FARERATHE LI I DR T EMWRETH D T &ad
Dot X, 2 I ahbBCHIWIEEEA A v O

* ALK B 2 700 ()L LT EER o 3-1-1

7

o, APPEHEETIRA A VO -7 0ERBOMEA VS C
FNKPORKBEOERZ Toc LT 5,

FIA cxv#B5

Wy, ARPRORA 4 VD C— RS DHETES &
Engm ot BT, SRREBO BEAERC OWT BN
5. :

2 % R

2.1 5 %

TEHEA A VB HRERTEMREER L Y A Y
FERZOKERIL S b U v A X FRITKIZIEML, 2X10-2M
BIRE Lic. Zh2#HEKTHRLT 4xX10-4M 5%
L, 0.2M/KERIL b U v AISURT PH 23 L 7.
COEWRAVT VT 4 &~ (0.2pm) TFEBEE,
BEEBRRL CHEERE L THV .

REGKFEA & VIEHE  REFREBAE IV Vv o %
OrS5EL, BEKTHEMRLT 5x10-2M Bk L,
DHEIZIS U CTERBICHRL TAVE.

A4 v OREGER: TEOHEKY CER, KO >
LCHEKTHEMLLBA A VOBKREEERR, BE
U CRRUERBIEm E L.

T OMOREE, TRTHERRERZ V.

22 == E

# 7 A HEEEM TSK gel IC-Anion PW (4.6 mm
i.d.xX50mm, ¥ 10pum) ZFHv, 30°C olEREMEH
ZRFFL 2.

Ky 7 REEEY HLC-803D » v/, 3UEHEA
1%, Rheodyne # 7125 MFNKEASATITE D, 10 pl
EAL.

RS - REE R UV-8000 j £ 7 2 BUR 51 7T 7 %



504 BUNSEKI

FeBEAR L BR A V.
ABAMBHEEL -V O F A REEERD
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FUV =2 =WV,
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RREL, FOROES (ADE—7EHE) ULHEE
b, BA A VEERTS. HAvy A, =77 VYL
A 4 v HFOHRTIE, Na ISz 7o A v 3T AEA
BIETEES — + Y ©# 5 4 (Toyopak IC-SPM) THL
B, EALL. RREBERCE, —ERED R
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YU AAFAVIRED, R=AFAVDOERNRELD. &
W, BHEA A YD) AY o, VBV ESBAA Y
LoMEFERC I B D LEXBRA. Fig. 1 iRT
Ioke, copBuinEKko pHic Xy Rics. pHA
L 7 BIONT, KIZXBADE — 7 DRITEDFH
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Fig. 1 Effect of pH of eluent on chromatograms

pH of eluent: (A) 8.6; (B) 7.9; (C) 7.4;
D) 7.1; (E) 6.8. (1) : 4x10-4 M HCOs3~;
(2) :2x10-¢*M Cl=; (3) : 1x10-4 M SO42-;
4) : 8.5%10-4M NOs-. [Ca2+t3=4x10-4 M

KAGAKU Vol. 36 (1987)
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BB, Forsa<t 7 afE Fig. 2 iRt
Toyopak-Na T35z &ic X %, bty Bk Wi
A A+ v ~DEEIEL Ik o fe. BEAYERE O R
(Cl- : 2x10-4M, SO2- : 1 x10-4M, NO,- : 5x 105
M, HCO;- : 4x10-*M) ®#EFHEALILLD L, £h
CHL YT A RO = IRy add v HfE SR
Bz onWT RiE LicdD o, ©—27@mI0 HikEy
Table 1 12k Lz, REBKFEA A VIcPILT, AL
W DKL T » T B A, Zhik Toyopak-Na o 4B
X BT, RPoR1Avicihh T ab
HBEBVHERTEREBI A vDO L —70FBC LD b
DTHS.

3.2 RREEROI-OHOWIEE

AEDFENLEL TLHONR LI, #5400
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Fig. 2 Typical chromatograms

(1) : Direct injection of river water; (2) :
Injection of river water treated with Toyopak-
Na. Eluent : 4X10-4 M Trimellitate (pH 7.6);
A=267nm; Flow rate: 1.0 ml/min.; Sample
volume : 10 pl

Table 1 Effect of calcium and magnesium ions
on the peak heights of anions obtained
with a Toyopak IC-SPM cartridge

column (Na form)

Peak height/mm (recovery, %)
SO42-

NOs-

93.6 81.6 54.3 9.1
Ca(NOs)2 (4x10-*M)

79.1 (84.5)  81.3 (99.6)
MgSO4 (2X10-4 M)

83.0 (88.7) 80.4 (98.5) -

HCOs- :4x10-4M; Cl-:2x10-4M;
10-4#M; NOs- :5x10-5M

52.9 (97.4) —

9.1 (100)
SO42- 1 1X
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&, BAAVRELOBRERIE A, BHMICH
BInd o tc. Tihebb, Fig 3 WiRdT Lo, a4+
VIVETLAD - ks, RO A viIC X
DH T A HLIBWHINLEREA A VLD KX DH
DE—27 D= 7O MTITFHE L. Lal,
Fig. 3 mbiymd X 91, a4 4 v o v — 7 Fifio s
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Fig. 3 Effect of coexisting anions on the peak area
of water dip

1: peak area of SO42- vs. concentration of
SO42- (y=0.08+9.7X103zx, 72=0.99974); 2 :

peak area of Cl- ws. concentration of Cl- (y
=0.08+5.3x10%x, r2=0.99999); 3 : peak area
of water dip ws. concentration of Cl- (y=
5.72—4.8X103x, 72=0.99984); 4 : peak area
of water dip wvs. concentration of SO42- (y=
5.70~9.3x10%x, 72=0.99996)
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A EURAROBER L, ThCBOBL v a2z o
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Table 2 Effect of coexisting anions on peak (A) (B) (C) (D)
height of hydrogen carbonate ion
Coexisting ion/10-4 M PA®) Hb / AH®)/ A [ ﬁ 4 ﬂ
Cl- SO4- NQg- (au) mm mm ,
0 0 0 0 104.6 0 S
0.8 0.4 0.2 1.5 102.3 2.3 =
1.6 0.8 0.4 3.4 99.7 4.9
3.2 1.6 0.8 7.0 93.8 10.8 \ i,
6.4 3.2 1.6 14.2 82.2 22.4 S o '
: - g 4 o 2 8
a) Summation of peak areas of Cl-, SO42- and = o =
NOs-; b) Peak height for 6.0x10-4 M HCO#-; o) I;
Difference in peak heights between the peaks with S
and without coexisting ions. Eluent : 4xX10-4 M Tri- —
mellitate (pH 7.0), A :270nm, flow rate:1.0ml/ 2 min
min, sample volume : 10 ul
Fig. 4 Typical chromatograms

BENL—HT DI ENNID. X, RIRFBEO TR,
MRDO XD AN T A, = ITFY T ALA VLD
HEhDHID, ERFOERTRIALD A 4 v 2HIL
BIC L OB LERDHD. AAYT N, = IRYY AL
FVEORARAREZRAML, RBAKEA A VORELE
LABORBMATEA F v D ©— 7 ES & B LR,
Toyopak-Na [ kb HA vy A, =TIV T ALF YV
DIERFELTHRETETND T ENRG T
v 75 aD-—~fl% Fig. 4 1ZRT

VA -2s4

3:3 JIkPOREE E{LPW1FT,
RUBRA A OER

BHEA A THDH LY 2V, FEEAH X, PHE L
ET—EDRILA 7 b AERRTH, REBEEZ, pH
X0 fEEELT 5. Az HCO- faAWT1
A VIATBABEL T\ 5D T, BEEKD pH 7 8.4 ok
% #x 1, HCOy- MOBEHELANKEL LY, ¥~ 274K
L B, Lo, WK ED FEHT BTy,
REEKFEA A D v —r7@BINETED LBy, W
%, WBAAVOL—Ir7BILEDENKELRVTESD
723, FFERLVREEE 5. X, & pH IR T CO,2-

il 3 e

(A) : 4%x10-4 M HCOs-, 4x10-4#M Ca(NOs)2;
(B) : (A) treated with Toyopak-Na; (C) : 4X
10-4M HCOs-, 2x10-4M MgSO+2-; (D) :
(C) treated with Toyopak-Na. Eluent: 4X10-4
M Trimellitate (pH 7.0); 2=270nm; Flow
rate : 1.0 ml/min; Sample volume : 20 ul

firicn s, HCO,- v — 7 X h & T REIRRAL
7 Bh, WHERAGEL b, W1+ v o nHEn
WD, ftoT, AT, BEEo pH IR
DERCE T HAIRENG OIS 7.5 CRE L.
X, v FAEARE X o THREERZELT B, Wl
KOPWZ B NTIE 10 pl OFEABRCTHIDORERBS
ZEMNTE, 201 WHET & RRIERANEIT B3 B A
HbHicd, FAREL 10l L L7

KR DORIRBERC ST S, ALYy A, <%
Yy AL VSO 4 A VvEOEE, EHEETHRE
ECRRbhih ot FRKE LT, MR ToMI
KBROKEKRE EELIcHRY Table 4 g, Th
BORKE LT Toyopak-Na 2 X b @il L1cd
DOEREALL. BIREED 7 v 2AF 2 » 213, ¥ AR/
FIA Nz X 94T - 1. FIA 1%, Toyopak-Na THLPE
L Wakkha vt IRER 1 4 v D RIEB O ffi,

Table 3 Analysis of artificial mixture solutions

Artificial mixture soln./10-4 M

Found/ }0' 4 Ma) Cor. HCOs-©)/

HCOs- Cl- SO42- NOs~ HCOs- cl- SO42-  NOg- b 10-4M
2.00 3.20 1.60 0.80 1.67 3.12 1.59 0.8 1.92
4.00 3.20 1.60 0.80 3.62 3.20 1.61 0.8 3.89
6.00 1.60 0.80 0.40 5.77 1.64 0.79 0.4 5.89
2.00 1.60 0.80 0.40 1.82 1.56 0.81 0.5 1.94
8.00 3.20 1.60 0.80 7.47 3.26 1.60 0.8 7.85

a) Determined by using the peak height calibration curve for each anion.

Corrected values.

b) Peak heights were very low. c¢)
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Table 4 Determination of carbonate-carbon
in river water

Carbonate-carbon/10-4 M

Uncorr.®  Corr.b) FIA

Asahi River A 4.17 4.5 4.6
B 4.31 4.7 4.7

Takahashi River A 8.56 8.9 8.9
B 9.40 9.8 10.0

Zasu River 4.22 5.3 5.2
Tap water 3.87 4.3 4.6

a) Uncorrected concentration; b) Corrected concen-

tration.

FIA il p RDOIMEE LS —HLTWB, ZOREES
bd, KArvrm=t 757 4 =12k 5ERMETEH
BBThDHZ ENDhD.
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Determination of total carbonate-carbon in
river water by ion chromatography with pho-
tometric detection. Takashi Hironaka, Mitsuko
Osuma and Shoji Mortomizu (Department of Chemistry,
Faculty of Science, Okayama University, 3-1-1, Tsushi-
ma-naka, Okayama-shi, Okayama 700)

Determination of total carbonate-carbon in river
water was achieved by ion chromatography with an
ultraviolet photometric detector and an anion exchange
column(TSK gel IC-Anion PW, 4.6 mm i.d. X 50 mm).
Trimellitate (1,2,4-benzenetricarboxylate, 4x 10-* M)
solution(pH 7.5) was used as an eluent. Ten micro-
liters of sample solution was injected and decrease in
absorbance of the trimellitate eluent at 270 nm was
detected. Calcium and magnesium ions interfere with
the determination of total carbonate-carbon. These
could be removed completely by passing the sample
solution through a cation exchange-type pretreatment
cartridge column (sodium type). The expelled trimel-
litate ion from the column by anions (chloride, sulfate
and nitrate ions) in sample solution decreased the peak
height of hydrogen carbonate ion. This interference
could be corrected by using the summation of peak
areas of coexisting anions. By the proposed method,
total carbonate-carbon in river water was determined.
For total carbonate-carbon, the results were in good
agreement with the values obtained by FIA.

(Received April 3, 1987)

Keyword phrases
indirect photometric ion chromatography; hydrogen
carbonate ion in river water; elution with 1,2,4-
benzenetricarboxylate ion.




