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Spectrophotometric determination of traces of
cobalt with 2-nitroso-5-(/N-propyl-N-sulfopro-
pylamino)phenol. Isao Yosmipa and Keihei UEno
(Department of Industrial Chemistry, Kumamoto
Institute of Technology, 4-22-1, IkEpa, Kumamoto-
shi, Kumamoto, 860)

The reagent, abbreviated as 2-nitroso-5-(N-propyl-
N-sulfopropylamino) phenol (N-PSAP) below, is a
water soluble derivative of nitrosophenol. A direct
photometric method is given for determination of
cobalt in commercial nickel salts quickly and accurate-
ly. Take sample solution into a volumetric flask. Add
5ml of 0.01 M cetylpyridinium bromide and 5 ml of
0.001 M of N-PSAP. After the pH value of the solu-
tion is adjusted to 4~8, add 5ml of 0.2M imino-
diacetic acid. After standing for a while, 5ml of 6 M
hydrochloric acid is added to this mixture and the
solution is made up to 50 ml with water. Here, the
final concentration of cobalt should be 5x10-7~1.5 X
10-8 M. The optical absorbance of the resulting solu-
tion is measured at 490 nm against the reagent blank.
The molar absorptivity of the cobalt complex is 5.3 X
104 dm3 mol-1cm~-1. The relative standard deviation
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is 1.29, (n=8) at 5x 10-¢M of cobalt. Twenty fold
molar amounts of coexisting Al(III), Ba(II), Ca(II),
Cd(II), Cr(III), Cu(I1l), La(III), Mg(II), Mn(II),
Pb(II), Sr(II), Zn(II), Zr(IV), As(V), B(V),
C;03-, P(V), CN-, and F- and six hundred fold
molar amounts of Ni(II) do not interfere. The addi-
tion of 1 ml of 2M citric acid masks the interference
caused by Fe(II) of <20 fold molar amounts. Both
the molar-ratio and the continuous variation methods
show that the composition of the cobalt complex is
Co:N-PSAP=1:3. Spectrophotometric observations
give first and second acid dissociation constants of N-
PSAP as follows: pKy;=2.74 [and pK,4=8.45(I=0.1,
with NaClOy, at 20 °C).
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av{tWA 4= LT 10ppm LT RBiBEHE 10ml 24%ERKticEY, 4.5M fER 1 ml BTG
39 @E{bkFEAK |l ml 2z TS5 HMKECH, BE(LRE Sml 2RI BETHETS. HEL
BEr oML 0.05M FE: 5ml 22 CTIRVEECHRET 5. BUEEHELRELZ L, 0.5M ay

ftr vy sl 10ml »InxEVIRES.

k#% lem OREEALICAN, FE 350nm CTHREER

BlETS. &M+ v 0BA: 0ppm DLTORKERK 10ml 2Ry, 3M & 1 ml vk 0.015

Mii<vHvB»YYAEK Iml 22 TS oMBKETS.
KEZHET D, MELLEEOREIX 0.OM TEE Sml Cf75.

DFavibiypa 4 v & RRTBETR
REAFVOREREZRTLE

REPCEA L. —FELT, WKFORILLMIAvEERLALLZA 63.3ppmTHhH D, FHANRER

%13 1.3% TH 7.
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(RO B3I wkiT 5 7 4 o 7 VERKSEEY,

* BAREBTEHTRLEE 108 FRHFTRE
XMHRAS 1-8-14
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KRN -EDTA %2, #K$(I)-CyDTA #9, XK
(ID)-C7 =B N3y vEIRY 1,10-7 v b e
Vo v-gk(ID) EOERDB. HFETIE, avE-FAY
7 vEREEfE [I(SCN),"] o®RKEHIE (302nm) I
S av{bPHRUa v EROEREY HAEREIRTV5.
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23, B() 2 EHEBEBTHENEL HET 5.

BALY A & v OERE L LT, RO 2 vty
DIIF BT B F4 o7 VERKEED R B b, JIS g L
LCHE7 Arho B0 ERC @A IhTh5%. Fofl
KEAD-EDTA #:9, KEAD-C7 c=Ap sy v
EY, p-m =0 VD b, BOLTR, BEK
EETRIE WA Kb R A4 v A F v 2 r~
7I7 4 —CEETAHAHEORRE IR TS, HEE
DIFACH A & v I Db RAL A 4 v & T 570
W, BREUClERERE & LISt o, B BER{bK
FKTELL T LKRMEFO R A A+ v ERT LT
BTHDHD, E (B0ppm LUF) wwownwtik & sh
MRS £ J A

a VAL RO RALS 1 A4 v 0 RIEKEERED %4 <
i, KEEAD ZRIGRIEE L T HAWTE D, HEdy
ERTHECOFHIFE LI M. ZoBbAns, %
FHOZw s AL A A v OEREL LT, v ERS
& DEBRRIGC X ) BECERT 5= 3 91 + v
DPTECEED  FEIWWETEL LA, ~w v LA o+
VHIRET S L EIIEHTE .

FA T VERKEEDD 3B ED = vk 1 A v T
BAC) A A v W TR R O RRER & B L A A L8
TYA VRN Y Y AT, W= v E BRI
LPHSE LR CHbi % . POk R T A — BEF Mg c ik
WL T, 83 a v VORBMBIKEF4 > 7 VERK
o= 27 - VBB ML TR HIEE, FuFEwEok
% 460 nm CRIET .  DOHEIZSEOHEL YA I
5L EZ0WBO2 VLR B 1 + v oA
REBKRET 2 5. AkCii kiR ERERIEC, ik
REBEF OB = v FULRFKC, 574 > 7 VERASEIK
bHoTa R V) v ABE YL TR BY, =Za vk
YA A v (DT - LREED) KM R X, A0
(350 nm) DJHKEXHET 5 HETHB. Kz 4
VT VEKSEI DA BRETHD, AHEAD
HEALLVETOER WS, B4 voBE» R
AL, REAKFRED = v RO KRR E DBy
A F VOEBCHEHA LD THETS.
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21 H

2P F VDR RREY A A VIBEBI : T h
5OREILBICHE Lo FETHRL .

2y h Yy LB (0.5M) - BHik=vibr Vv a0
41.5g 2H/KIZIBEMLTH S, YV VYEIKED U ¥ A-
KERIE> v Vv AfEE AR (PH 7.0) % 10ml iz,
MiZkT 500 ml 23 5%. O ICAh SEEC BET
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L. ZOBEREHV1I»AMERTS LB TS 5.
WY HVERA Y LB (0.015M) @ #5E Tk
DB VERS VY ARHEBRO BUEIT X Y, B
0.02M BHEE 2L Y, T avER+- )Y ATCERESRZSE
H5. FAKTHERLT 0.015M ke L, BEEICA
hTRETS.

BERILKRFEK (3%) : &k 30% @EbAkEAE
HIKTHIRL, SBECRETS. 2R E3W 1 »H
MR+ enTcE5.

MELRE BB A EELRE (FLME T )
BXOEERVE.

L OMMOHBIIVWTH I HBEERLE HV .

2.2 % &

S} T rv 2, s EARE S0ml 03 0T,
BlizE < LTHL.

ROEEHE : 1 v+ KM-Shaker(V-DN) #!

ELOo R AR 90H A&

pH & : EFEBHIT ¥ HM-5B M

SOEJEEERN - Bz 100-40 B

3 WHREEE
3.1 ERBIE
3elel I U{b¥A4 A+ > 10ppm LI Tk 10
ml ARy, 4.5M g lml o 3% @
BIbAKFEK 1ml 2z CTRAL S MKET 5. M
LR Sml Zinz R EEH T 0 BDHEIEIEES.
BB, KHIBALLC XS CHELREX O
Wfwe L, 0.00M gif Sml %hnx T 30 #iHREY
BEEST5. kK, BOEELLREY SRR
L, 0.5M.=2o{bn Vv A% (PH7) 10ml 2nx
30 BRI BEES. #5458, MELREY B CKE
% lem O AR, KEXBEE LTHEE 350
nm TRXEZAET 5.
3e1e2 R{EPA A > 10 ppm LUF oo #H¥EEHE 10
ml 2% iRy, 3M BE 1ml Ko 0.015M
B~V vERH ) v ABER 1ml iz CTRA&L 54/
(20°C LT & &% 10 45[H) kBT 5. cporxay
A+ viza v RBA+vE LIS, miELR
F5ml iz i) BEET 30 BREIEIVEES. &E
#®, KHABALLV X 5 M bREL H D5 HE-}
wi L, 0.5M il Sml %jnz T 30 R BE¥Ek
Wi s, LT 3-1-1 LERCEEE U COREELYHIET
5. TeBIET S EHILW A A vpt 200ppm BT L &
BHREBREBEFR B & TE S,

32 BAbRGEHMHERE
bl S LT HBoR, B~y vEBhYvan
&, BB AROEKO HERRE cXeownti, &
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WODCHHMBR L CHBDT, ARETRThLEREE
CLUTCERBIED L 5 EDT. Inds, BERY? Tk
ALK S5ml T 2EEH L T2, EiloFEEHEC
0.5M = v{bx V) v &% 10ml iz T #&HELE,
KA I~ AR Ie5ER (Fig. 1) ROBFOME
EEFERLC, MERE Sml ClEMETLZ LT
Li=2%, 2@ LR EAEEDL LI .

3.3 0.5M I Y{LHY YV LBARDRE

avibh Vv ABERIIBHFBAC L BRI TRA
ww Igm RAERTAME DD, TOBREXEE, pH,
REXOCEFETHHE (EoR®) wl-TRES. FK
TIRERAT2BEN 0.5M L kx<{, MOEREDRK
Hho 12 CEHELOTHEAER L. pH 3~11 ©
0.5M = wibh V¥ ABR K OWT, ABREDHHVIE
WO OB TRETHHE L EERLUCHER, Vv
B REEAE (V VBB KR Vv &-KEBR{L > ) v
£) T pH 7 L, BRI ANSERE CRAETI,
W1 ABEHTETH . 7ok, PH X7 ETH
T L VAR 325 oBATTEAVWSZ Eic L.

34 I~ DERIC RIFFTIVIEAY YLD REDOE
e

LR B Ehio 2 v BRORES, KEPT
EEWC Iy~ AR T BBkavibr ) v A
B OBE oW T KB L. Sppm =z vt + v
10ml #$bh 3-1-1 kT, MHERFE W iz b=
vibh ) v ABRROBEYEAFLI T THE L. &
B% Fig. 1 wrd. KBEPT Lim oBKEE (+1-
=1;7) Ravikr ) v A BEOHEME EDIKE
<th, 0.IM P ETiIE—EWied 2 EAHEIhT
WA, 3 v RIREECRBEHECSE ShL VWO TY,
KiFD =2 v BOBERIEFFT/NI . £ CTHELR
FEhoavHEr - & LTE EEMC KEFER
DD, BRIz vbs Y v ARBETH -
Fo. X LRFE 10 ml Z BT FED LBRET -7
A%, Kb = oRBENFCNELS kLD, i~ »n
AR LI\ Fig. 1 s HpaiE bR#E 5ml  0.5M
ayfbh )y AEK I0ml 2HVWSZ el ol
BALM A F v OoWTHEBRL AL T A, 2IEFARIC
Rofgohic.

3¢5 I,- OREE(L
Iy~ OBRKERIET S0, FORRE/LT DU
TEE L. S5ppm =2 w414+ v 10ml ¥ p, 3-1-1
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Effect of the concentration of potassium
iodide on the formation of triiodide ion

Sample solution : 5 ppm I~ 10ml; Volume of potas-
sium iodide solution : 10ml; O CCls : 5ml, A CCly:
10 ml

DEEBIFC - TToH, BEFEKRCcpH % 7,9
Kot 11 @FAT LI 0.5M =2 w{bh V) v & B 10ml
AN CHEOBEL, KEOBNEY —EhRHZ Ll
E1L7-. pH 11 i 10 HE0&IEE 0.35, 1R
ORKEE 0.31 LEWEBC T oRBACER L. &
REEEBLKROREIAbDEEL LIS,

314~ +60H- —— 8- +10;~ +3H,0

pH 9 THEKEL 10 43k 0.42, 1 Btk 0.41 L
Tt bEM kT 5. pH 7 Tk 10 4548 0.438, 1 K
RS 0.435 Lig L AL L isdrote. T2 TpPpH 7
L% 0.5M awibh Vv aBEEFER A LTl
7.

3.6 IAY{tAF D ERICHITS HELRFEHED
P

W= v Be L RE R OBET S & &, EREL
T HHMEOBRBILAREEUOKEIMAERATLET
haibh. BATSE Iim AR LREE HTHIE
Sigh, MOBHRENEL E. T TEBIEKFEZER
$=3 % BEITKD BV ix 0.0 M BiER CrHaEILRFE %
YT HBIERIT o 7o, FBRERY Fig. 2 7. =
Y FITERCHB LAY BI W T, EET
AKTh 0.05M T Ebbigh -le. WHEBRIFRT
5L, HWHORBELEECELIRECAYERELAL
32 0-C, 0.05M ik 5ml CHE(LREHRY T
Lot
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Fig. 2 Calibration curves of iodide and effect of
washing the organic phase on absorbance

O CCls : 5ml, washing with 5ml of 0.05M H,SO,
or H,O, [J CCl : 5ml, without washing

37 Rt OER [CHIT5 MEILREROZE
&

WRER R RE THIE 83 % & X 4 AfEsR
ATDHE, BV vBH» )y ani-d I3~ #AERL
RERET D, ToT, MERERY KD D\ ILHR
THHERE T 7. #KE% Fig. 3 wid. BEFit=
VR HE T % L MR RBEHCHE S vwo T,
BRI X T e b KM S h D, RN
KB L0 T (Bry+ H,O=H+* + Br- + HBrO),
KTEET 5 EBIENIEFC WA T5. 0.05M phifg
& 0.5M B CO®KDEL, MAIBOBELEO
BECKFETDHIZ EEHRLTWS. BREYET 2 L 212
0.5M 7R Sml TEHELAIZ 52, RELEIREY
DEMFES RIFTH 5. fo¥s, A~ v vEE» Y
7 ATEBLTWSDT, PUEREHD ) BRIELE
5Thh, HEC T2 X KEOBALZ B LT
L. TOBHERKGGEETHELTH, »bRBHEITER
TELEETH-7. Ll 3-8 T3 k51, %
Bo T4 w0 fife 5 L 21, EERERLY
0.5M % Sml TG 5 LENRD - .

3.8 HEAAVDESR
a b1+ vOERBC KT 2B RO/ 1 +
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Fig. 3 Calibration curves of bromide and effect

of washing the organic phase on absorbance

O : CCly 5ml, without washing; @®:CCly 5ml,
washing with 5ml of 0.5M H3S04; A : CCly 5ml,
washing with 5ml of 0.05M H;SO,; [] CCl, 5ml,
washing with 5ml of H;O

v % Table 1 R4, Hb 1A viconT
20000 ppm, BAbAp1 A+ 22T S0ppm FHELTL
FEIRD LRI, B+ o 100 ppm FfET
5& S5ppm = oAb A A v O BFEENRLTMEL B
2, ZHILERILKR CRLI N B D BEL, W
av R aVERBIF vET—TBRILTEDEELD
hs.

Table 1 Effect of chloride and bromide on the
determination of iodide

cl-, Br-, Absor,bance

ppm ppm Blank 5ppm I-
- —_ 0.000 0.433

20000 —_ 0.004 0.434
— 100 0.001 0.415
— 50 0.000 0.427

20000 50 0.002 0.430

B A + v OEBC BT AEEHRO =2 b1 +
voE% Table 2 Ry, MEEREOHKGEZTH
foBa, HkM A A ieouwT 200 ppm, = v b4 A
A/ OWT 10ppm FE L THLEE L ievs. = vkl
A% 2 0ppm FFET S L Sppm Bib#1 + v ok
HERLTHMEL B8, ChiB~vrvBHr ) v a
Navikh A+ o Bbod HEIh, B a+

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

# X

Table 2 Effect of chloride and iodide on the
determination of bromide

Absorbance
Cl-, I-, Without washing Washing with
pPpPm ppm T 0.5M H,;S0,
Blank 5 ppm Br- —
Blank 5 ppm Br-
— — 0.000 0.620 0.000 0.562
2000 — 0.033 0.757 0.008 0.554
2000 10 0.021 0.672 0.007 0.553
1000 — 0.022 0.708 0.007 0.553
1000 10 0.025 0.642 0.005 0.553
200 — 0.007 0.623
200 10 0.007 0.619
—_ 20 0.006 0.594
— 10 0.004 0.623

VOBLRR TR edt Exbh b, ok 1000
ppm Pl B A+ v B EET D E, BV AT VERA
Y v ACEE IRBEROREB L &b HEREER R4
U, Zo—fs MifbRFC witidh, 0.5M =291k
HY Y ABRE RIGLT Ly~ ART 5D BXES
k&b, Bz, HEiktp1 A+ vH 1000ppm KU
2000 ppm FFAE Lo, 2 LRRERYC Sppm Rt
WA A OB KELS BT, »OFBMD Bk
to. Xav{tpA 4 w5 10ppm FEREFELIHE LR
BThHot-. HILHRO 2 vt 1+ v OREIEERD
THERHEINTWEY, FEIEREDCIV I~ 0Ff
FRAL TV SO THEOBE DI RELS kD LEX DR
5. #2°C, 0.5M Ffifig 5ml %\ CHEEILRA R
L& o5, Table 2Rk T Lo ohbofiE®RZ
FRET L ENTER. ZHEROMELRFE-E~
OHRIEE L D FCEL, »oMKkrFELZTv
DTO.5 MRS Sml TEEHT A Lic kb, BRI
LA E L RERD LAREPCBT T 500 L HE
hah%, B OWTIRSHEEEH L hudisbigu.
Table 2 i+ X 512 0.5M #iEg 5ml ce#H+hil
2000 ppm LA A VAFFELTH FRIELSERT
X7, FrEe 1 A A% 5000 ppm K ¥ 10000 ppm
e Lg & ounC, 0.5 M Bifg Sml T L TH
ot 2 OREMEN DD B e ) MEROERELE
St BEEIRB oD T, TOLEIHFRTS
DHERDD.

a vt R OB+ v OER BT B F 0ok
HA A v ELy Table 3 kT 7ok, o LRRMED
WEIVTh b 0.000~0.006 DEFHAITH 7D T
HBEE LTz

a v 4 ViDL, 14 vid= v{eot
ot ELLGETS. LTofcovwTid 10ppm &
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Table 3 Effect of foreign ions

c Absorbance
onch., ——T
Ion Added as ppm 5 ppm I- % l?-p:?
— — — 0.433 0.620
Mg?+ MgSO,-7H0 1000 0.432 0.627
Ca?* Ca(NO;3)-H:0 500 0.427 0.621
Al3+ K2Al1;(804)4-24¢ H,O 100 0.434 0.627
Fe3+ Fe(NO3)3-9H0 100 0.432 0.624
Fe2+ (NH) :Fe(SOy)2-6 H,O 100 0.428 0.603
10 b 0.631
Cu?+* Cu(NO3):-3H;0 10 0.435 0.625
Zn?* Zn(NO3) . 10 0.443 0.625
Pbz+ Pb(NO3): 10 0.434 0.618
Ag* AgNO; 1 0.365 0.545
0.1 0.439 0.625
HCO;- NaHCO; 1000 0.431 0.618
NO;- NaNO, 10 0.431 0.625
F- NaF 100 0.443 0.620
S2- Na S$-9H;0 10 0.443 0.559
1 — 0.623
SO;2- NazS0; 10 0.440 0.562
10 — 0.620»
52032' NazSzO:; 10 0.412 0.611

1 0.426 0.618

a) Absorbance of 5 ppm Br- was obtained from the analytical
procedure without washing the carbon tetrachloride phase. b)
2 ml of potassium permanganate solution (0.015 M) was added
to the sample solution.

BofERE CIIRFCRHBEd 5.

B4 A v o, ECRBE LTS L
Rk A BREELRRT. il A+ v RO HEREE 1 A
vt 10 ppm FEET 5 L RBEL LV ETT 5. Xk
(1) ROF AR A4 v FARREEAZ RL. Ch
BERTHEAA VO FETHY VT VB AA VA HRES
h, B4+ v OBLATRTICIRHcdTHS. B
Gilg A A vieonT, 0.0I5M~ v VA Y ¥ A%
% 1ml BEwmz 2wl FwmLic: s, BEERE
ET&ET.

3.9 EEKADEA
AEEERHEB L TRRKFO = v LR TR 1
F vOEEYRART. KE% Table 4 RT. KD
DB A A v OERT YicoT, 10 BOEIELE
BRaFolcdk o b, FIBHEZ 63.3ppm(W/V)TH D, X
MaEREREEE 1.3% Thotk. X, EREOEEE
s BHT, BNEBRPT o CAREHRRTNE
ERR G St ERORH A F v oERFIIIEL
M4+ VB BREEL TS, WiEREREY 0.5
M % S5ml THETHLERD -7,
AEEEIEE LIS 2 TvaS, 0.2~10ppm o =7
(LR BAbig A+ v B0 Eh 1 A4 v O FET

NI | -El ectronic Library Service



The Japan Society for Analytical

Chemi stry

86 BUNSEKI KAGAKU Vol. 34 (1985)
Table 4 Determination of iodide and bromide in natural waters
I- Br-
Sample cr, ’ .
ppm Added, Found, Recovery, Added, Found, Recovery,
ppm ppm % ppm ppm
Sea water {Kujikuri, Chiba (Dec. 9, 1983)) 19540 N.D.» - 63.3% 101
’ - L 20.0 83.5
Hot spring water {Yugura, Fukushima . — 2.73
(Nov. 3, 1983)} 1245 N.D.» 5.0 7.54 96
Geothermal hot water {Onikobe, Miyagi . — 1.15 — 4.59
(Jun. 19, 1982)} 8290 5.0 6.18 1o 5.0 9.43 97
Brine {Kujtakuri, Chiba (Dec. 9, 1983)} 19250 - 86.8% — 1282

a) Not detected. b) The sample solution was diluted ten times.

T, EAA VBB EALELSERT B ENTE .
s, MHEOFIREIEAT o Licky, FMED
2 VRO R 1 A+ v OEENTETSS. FTib
B, BBAEK S0ml ZEREL, BERKU Em{tkEK
BHOIMB VA VS Y U ABEEFRER 5 {5EA
W, BR(ERRREIR 10 3R E 5. i bR Sml ¢
LEh 5 %. (2 91814 v o B412 0.06M Fifk
Sml T—EHEHELTHD) 0.5M = oibh Vo A%
Sml iz CIRHVEBES. =3 vibr Vv 2BBOEN
DI D TR == 2 o VR LRIEEE A X <
182 DT, ZOHBELEOIEETHT Tr LR
WESTS. Cofkictb 0.05~1 ppm BERTES.

b, MBBKLIRELTCWAEFWARETE A
FHEHERERH RELCR#HoBErETS.

(1982 %9 A8, Eﬂiﬁ“ﬁ{bi’”‘n\)
3 FRCFVT—HESE
X L

) EWER, Nl & KEHEA, HE— : H
it, 80, 749 (1959).

2) UMAFESRHE, BRFTHRH : A1k, 88, 63 (1967).

3) EFrfeREd : A1k, 88, 199 (1967).

4) WmEEHE: Bib, 88, 737 (1967).
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c)

The sample solution was diluted twenty times.

Spectrophotometric determination of the micro
amounts of iodide and bromide by the formation
of triiodide ion. Satori Utsumi, Midori KoTakaA,
and Akinori Isozaki (Department of Industrial Chem-
istry, College of Science and Technology, Nihon Uni-
versity, 1-8-14, Kanda-Surugadai, Chiyoda-ku, Tokyo,
108)

Iodide ion is oxidized to iodine with hydrogen per-
oxide in sulfuric acid solution. Bromide and iodide
ions are oxidized to bromine and iodate ion with potas-
sium permanganate in sulfuric acid solution. Iodine
or bromine in carbon tetrachloride is quantitatively
converted into triiodide ions in aqueous phase by the
back-extraction with an excess of potassium iodide
solution. The analytical procedure for iodide ion is as
follows. To 10ml of a sample solution containing
iodide ion up to 10 ppm in a separatory funnel, 1 ml
of 4.5 M sulfuric acid and 1 ml of 39 hydrogen per-
oxide are added. After standing for 5min, 5ml of
carbon tetrachloride is added to the funnel and it is
shaken for 30s. The carbon tetrachloride phase is
transferred to the other funnel and 5ml of 0.05M
sulfuric acid is added. The mixture is shaken for 30s
to wash the organic phase. Then, the organic phase
is transferrd again to the other funnel and 10ml of
0.5 M potassium iodide solution is added. The mix-
ture is shaken for 30s. The absorbance of the aqueous
phase is measured at 350 nm with a quartz cell against
water. For the determination of bromide ion, 1ml
of 3M sulfuric acid and 1ml of 0.015M potassium
permanganate are added to 10 m! of a sample solution
containing bromide ion up to 10 ppm in a separatory
funnel, and allowed to stand for 5 min. The
subsequent procedure is the same as that for iodide
ion described above, except for the washing of organic
phase with 5ml of 0.5 M sulfuric acid. The relative
standard deviation for the determination of 63.3 ppm
bromide ion in sea water sample was calculated to
be 1.3 9 for 10 repeated measurements.

(Received June 4, 1984)

Keyword phrases
spectrophotometric determination of iodide and bro-
mide; extraction of iodine and bromine with carbon
tetrachloride; formation of triiodide.
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