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CHEMICAL STUDIES ON SEA WATER (PART 1.
ON THE DETERMINATION OF HALOGENS (I)

Noboru SUZUKI

(Faculty of Fisheries Hokka'do University)

Several methods for determining bromine evexisting in great amount with chlorides are
given as follows:

{1) By means of “Halides to Halogen molecules” reirction.
a) 1.0 c.c. of t0% H:PO, and 20 c.c. of In KMnQ, solutions are added to iodinefree
sample solution (iodine is removed preliminarily from the solution in the ordinary way), and
the mixed solution is filled up to 50 c.c. (Fig, 1A). Then the solution is aerated during 30
min., and liberated bromine is caught in 2.5¢5 KI solution (Fig. 1B, C). Iodine liberated
by bromine is titrated by 0.0ln Na,S.0s by the common method. In this process the
determinable limit of bromine is 0.8 mg and permissible limit of coexisting Cl- is 355 mg.
b) 10 c.c. of equally mixed solution of 1 mol KNO; and 10% urex solutions is added to
20.00 ¢ c. of iodine free solution. After acidifying by 62 H2SOy, 10.00 c.c. of 0.01n KIQ,
solution is added the solution and the mixed solution is heated, boiling for 15 min. Then
5.0 c.c. of 5% KI solution is added aftar cooling; the whole amount of remaining KIO; is
titrated by 0.0ln N=2:S:0Qs. Liberated bromine is caleulated indirectly from libaratad
iodine. Limit of determination on bromine is 0.8~8.0 my, and permissible limit of
coexising Cl~ is 173 mg in this method.

(2) By means of “Halides to Halogenates” reaction.
a) 1~2 g NaHCO; crystal and exactly 5.0 c.c. of NAClO solution (more than 20 mg of
available chlorine in 1 c.c. is to be employed) are added %5 the halrgen mixturs solution
(determinable maximum limit of each halegen in the solution is as follows; iodine 8 mg,
bromine 10mg). ‘Then the mixture is evaporated on the water bith, hot watsr is addad and
the solution is evaporated again. Remaining substance is dissolved with a small amount of
water, and 5.0 c.c. of 1% phenol is added to it. 5.0 c.c. of 52 KI solution and 62 H:S0,
are added to tue solution, and liberated iodine is titrat21 in the common way. The value

thus oatained is the summing up of Br— and I-.
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Bromine is calculated by the deduction of independently dctermined I~ from above

mentioned value. Bromine may be directly determined by above mentioned process from
iodine free sample. In this determination Cl- does not disturb the determination. However
every titrated value has to be corrected by the blank titration of used NaClQO solution.
b) 10.0~5.0 cc. of 1 mol CH; « COOH and 5.0 cc. of 1 mol CH;COONa solutions are
added to the halogen mixture solution (0.4~8.0 mg Br-, 0.6~12 mg I=), and filled up %o
59 c.c,, pH is controlled from 42 to 4.7. Then 10.M0 c.c. of 2n NaCl and 5.0 c.c. of
concentrated NaClO solutions are added to the solution. After boilling about 1 min., 10.0 c.c.
of 102 (COOK): « H:O is added to it and boiled again for 8 min., 5.0 c.c. of 5% KI
solution and 6n H,SO, are added after cooling. Libera’hed iodine is titrated by 0.01n
Nn:8:03. The value thus obtained is the total of Br— and I-. Bromine is directly or
indirectly determined by the same method as described above. Correction to titrated value
has to be made concerning NaClQ and NaCl solution. The author susceeded in determining
the very small amount of bromine of NaCl and KCI etc. without any disturbance of Cl-.

{Table 12).

1 #H E

WK SRR I R RO L L ks TORORI LRI G R DN TR Db B
FERAGUNCEET 2HE AR VAL S 30 TH 5, BEBOD~u 7 2O PREO A AL
Onw F MR LR KL CHTLEESRETHB0T MK VO TEBOERCENA
LERHETONTH B2 RIGEEMD: o S BERT 52 & k. BOBH TR CIfET
LA RV EORESRS LOoTH B,

PROBHREEL LT, RESHEDO~v ¥ v ORILETBEOE LM LT, HBxOBREOKES
TORECRTHE OB EERELY . 201 v ¥ o PR L O 2. ZEESA BT
FOTRELIS LT BI0TH 5,17 ARBFEREL o TRELEET 2 50D Aty
I DOTHEE o, BOBIHOLERNEET 2 BN OB ETREEOME R 7 E Ly,
CRESEO e ¥ - OFMLBIER Treadwell'D i Xinl¥, Fx %Cl.gas+e=Cl-; 1.86volt, 24
Br:liq.+eZBr~ :1.10volt, %51, +e22I~; 0.58volt TH DT\ HOZEZFYIL T3 Bxk x HMEE
FA LT BHE, RIDOH 2 RFECRLT 2 BN HENELSTH b 5 21, LofihbBEbCEL
LHZHTH 2%, Bk Lt L ik o  BMLERE s CBE LT h 2% ¢ LBh A
HEL GBIH 2R BTV HOTHRILMPORKFERRRCER SNEBOT. ZECERT S
Dy BREER L 72 C R BB E MR R T 2O BETH 2, 0% b, BtMhonits
yiDﬁk%&@%#DTmmtiiﬁznkﬁ‘%%3ﬁ©nnfym%¢oﬂufyk%%%i
HAE2HT TH 5, HOBBICRTHRCHTE. £ROKRIIOILTE FIohi 2850 Bt ho
REOCRBHNECHTHET 2XETH 50

BRI Tk HIITENTH 2B h ik LERL% L. 285 Treadwell D, Kolthoff(1® &
OFEFCHER L o TH2RILERBROKIC L b FHAEEE B s BB, 2Lt
M« ORFA & BECHRCRULEFIEL B BULH LHALYIO S E K veo 1O HHICRT 2, 3
O * RS 2R BBICE D 7%en, WKEILEES Om ¢« BIcH L Caib oo
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TREBDEBCRTREESF LRV A #v, X CHELYD LT 282 (. BALIR U 5 (b % S N
KA+ > RORERA + » CERILLTHUERE T 2 R THR U CRIFAEERBE b,
BB L2 w5 o[t e 3 AT NOBMLC X B HECH T £ VB L L 50 e 1L 2o
FHECRTHE HESOHEHE L. v 7 LB ~EOBRILE HIR+ 2 FECETAREL {4

LZRETH 5,
e e s e - S =) P)fingrv»% R LcES Tco ﬁ'ﬁﬂ%ﬁ HELLTHHERER
DTHVZH B L CRHT 2R TH e

2 " B o #

1. NASE-nas  RFIORBIC LB NS L 00BESR
RORED Treadwell® Rt KolthoffO» o kjusts A4 4 »BE Tmol Wi -CHh
XD BEBELREL Y SBOERLENE MnOs, Cr:0:--, Aut++, TI*++, VO, -, 10,-, H:SeO,
BTHBH, —RiC, KE4 > BEOHBLS ¢, AOBCHOBESRIC T 2588 AT 55
by RELBL 2R LOTRZLINORIB LRV 2 HA KD L8 2 oD, A BB
(NH4)28:0s, Ni;Os, 1047, MuO4~, Au*, BrO;-, Ce**+, C10;-, PbO:% & &I & 8
ERIAT 28RHKZ L EL oz, REoh Autts, TIH++, VO, ~—-, H.8eO., (NH4)28:05,
JAur, Cer+r FERAFHECH LD Y B Gooch By Blumenthal®™ (H,SeQ,), Gooch K1k
Colett (H:TeQy), Engelfﬂb ((NH4)2SgOs) O EH34m SNTHBEETH 5, T KMnOy,
Ni;Os, PbO:, KC1Os, KBrOs, KIOs, K:Cr: 0y, CrO; FErHwTEHEOBEHCEH TRl
7o LEOBRLEO B KIO: zHWwZa3 0k Cl o 175mg EFFRTL 08~8ng © Br iz
BT Hs MMz, HAl. KMnOs—KHSOs % KMuOs—H PO %, CrOs—H,80: %, -
OrOs—HsPO: Fofishy « iR bR £ 437 RO REI: 2 00 ik L5k AT 2%

T ELROMYTH 5,

[) SE1E0omaRBELTv. BRI EBRL 238 % 1008 0IE7 5 2 3Ak b, 2
Fig. 1 1290% HsPOs 1.0c.c. & 1n KMuO,2.0c.c. £ % i
—= ZREMEZ TRERE0ce. & L BT 30 41
‘ P ASTERUEELR B, £ 54K F 5~ 10cc,
— EARTHELT10~1fcc. LA d 2R e B2 R
U5 g B, Celis L, LUFHEom < B, ¢
l - HoEEALT 00ln Na,S,05 ¥ HwTilises

%o toFECR TR Ol 35bme EoffE F FicR
THRSPORFE 0.8mg &Fﬁ“‘émﬁﬁﬁr&% é$
ELCERT2H oz,

D RFELER U241 20.00c.c. 1 2()0~300c e
O=fA7 5223t h, Iml KNO: & 10% jpk
OEFRABER W0c.c. 2TRIML « 6nH:SO, TR
Lin LIt 0.01nKIO;1000c.c. %imz . £48 F
TR % CHI 3 TR bl 2 md B L, 516215
A RBBE L c. e 2 B B2 clEE T
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5o @IS 5% KI % 5.0c.c. #mz THFEE 5 KIO;s i© X 2Tl L oite Is & NasS:0s
W T T LcRR it o s 3 5,

1) 2KIOs+10KBr+6H,SO, = I, +5Br; +6K.80; +6H:0

(2) KIO;+5KI+3H:804 = 31:+3K .80, +3H:0

i1, #kic KNOs #@MmLzork Cl- X b 10~ o@me b 30 2 ikd 510 THOT,
Hic NO;- o8t rochREnudEz2bod NO:~ ¢RI 320 CRAEBRMLA SO
TH o REO Y itk (NH4):80: (it oH& 1mol #ik 5.00c.c. 1 3) PR 25 Hisk B,
RFEO FsBEFTH 5o

WoREHECR TR MBNLE 2 CfTv . HE I 50~60c.c. ic RO « BERUK ¢ Bind 2
SERD 5, HLEACHMEEBrHCTRERLELER LT T REOERIFERIT/TIRIL 2,
o bR Tk Cl o 175mg o TRt Br & LT 08~80mg LeE T 2HssHK 2
2. naFlitP-onasFiBOREICEDI Y ORBER

BERMEEL (i BT 2 VM TFERT Br- ik Cl; k ko BrOs- wgiite oit, I~ &
105~ it bh b, o Ro Cl. ko Cl: 2y HCIO »8id ClO- ofRiEic T
BALTHD EEL LN B, AShoFRKT. RECEBM BT a8 HKLE, BrO; -,
10~ BRFHBRCEKTELGCERE LB28TH5, Lot Imol @ Brs, I 456 6mol © I &3
BI2HLED, EROFELRVCEZ22DITH S, & Br- eflict il KEXK

1 2Br-+4Cl; =Br:+2C1~
(9} Bra+6Cl;+6H.OZ2HBrO;+12HC1

Lo T KEL A AEBE BT RERAE~ETT L HBrO;, HIO; © 2 MBS
KhdEELOND, B HBrO; AR ELET 20% M EORECH TR E LEF, Hc Cl,
H* oFET2E43E LV RLUEL 20K, P2 1d KBrO; @kFE4 4 v RECEE R
1 Cl- BETFCRT b HBENEETH D, HIO; RUZ0BHEHT I« REROH RIS 23,
HIO; & HBrO; X b 34eETk#E L & BENAE B Cl- X2 Te R VBRI A .

§ED BrO;-, 10~ R & iRfE Lz &#2 6in Cls, HCIO, Cl1O- Sofitoy ]
ALT Br-, I- ¥ ko Cl- #EFEFeRTERL X 5 £33 »E Winkler™, Kendall™ 2%
€ X o TiELs M bEcRTr I0;- oARETHHORFR L I~ oEFks LTH
VWHENTH Do OFHHBERTREROHESES Bz R TOTHE, BREXKCRIATRE-R
It ) o aEikER V. @#Mo Br: dZ&E®LEY 10, £ RT3 Sandusk oHRE™ RUHE
# Br. #inz. HoBRE BB CTHET S Leipert o BSHEE® EMIRL, I- ogREEE
LIRS TRRT<E#HENELNLTH D, L8 Br- { e CcERT<{ Meulen®", Szabo®,
Burker®, Kolthoff 15 Yutz®V sEnBf% 235 28 CH 203 MEfEdc Kolthoff %o BificE:
L7o#» T\ ik Kolthoff & X O CEIHY 6 THBDE RAXTH 20 bFMETPETS %,

Rrdiomm{ Br-—BrO;-, I--I0;~ &% KIERKFEA 4 > BESKTHNERECEITEF S
Td B, Kolthoff Zx Yutz ik NaH:PO,+2H.O ©/KE A 4 v BE » 55HEHE Lo « NaClO
¥ HWCKE L 7 Lo, #Bfo NaClO B#mY 2t/ Ths, R L Kolthoff %k
Br—BrO;~ A2 sEEcoVWeHF L I ~10,7 A 3RECHTERELTVAV,

wH 1+ Br-—BrQ,-, I>10;- OREEL 53712 » VERUBEE TR c#fTe Loy KED
HALHO KO FCRT b BRIHREFIOHELr TR T 2B« Lo BRILET 2 MR
fCO
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3 MEAFEEBRERUEE (Hol)
#Ek R E NaClO KEgikiigs 7 » b VR AEBILh2E 50 ©Br-—BrO; -, I~10;~©
FRE» #5F2 L2 IMERKBEEOHEMEL (AE TS 20T NaClO KiER 2 5 28 & Lo

I. 8o #HH-
(1) NaClO 7Kk

TERAEEL MnO: CHEEYERE LD TEEYS Clegas RHRMAERKD LEES LHE,
BH Lo\ 20 NaOH i it Lo THET %o le.c. POHFHERRE R 20mgll Lic 5 $23.058
T 5 (leo. 1 35mg BT 2BERSHTH 5o HREBIIBEE « TR CTIRFERC X b JisE
F %, L7 Ak VikIRAE 02~05mol BRERROLEND B, TA ) ESBRTFLIGHEET
&%, WMEBCHES,

(2) 1% FHEEKEHE
(3) 0.2% Bordeaux k¥ ik Methyl red /K¥E& (Methyl red @ 0.1ln NaOH B R

Table 1

In N2ClO |Obsemd vaule

Theoretical

% 10 AR L 4 0) Cl0-, Cl,, Brs
PR E LTH
4] KBr #H2WER

AR R KBrO, ZmBASR L cHl

L7 KBr ¥ HERKCE#ELD S,
(5) KIHBIEK

ST R KT 2 s L THERRX

CHES 5o
6) NaCl Hl=iEiE

AR NaCl & g L c i
71(%'%{%?50

1. BBFERCHR -

#70.01n KBr 3 1£Ri+ind .\ &%
mc s vy Zic NaClO%E# (le.c BHEE
& 35 5mg) 5.0c.c./hE 10.0c.c. E ML %
CEAEBH LR TEREEHEL T, 2
BROKYIMZ CREREET 8 K
L~ B8 126 FReEE 5.0c.c. & mx THS
BA L Bordeaux I k2 2EHFEYI
»ris. 54 KL ¥yk 5.0c.c. & 6n H2SO,
10.0c.c. & %imz . 0.0ln Na.S,0; ‘CHE

R THRE L TOHPRFIBORTEITH %,

Kic 00In KL & v A4t L L TRIBRER LHRRE

2 RICRTEYTD 5B,

BIERUHZHRTH ML\ o RT, Br-~

00In XBr value
) e .
C.C. c.c [oX+] c.C
20.00 1000 | 10135 10152
10.00 500 ‘ 50.60 50.76
5.00 500 2533 2538
1.00 500 5.18 5.08
0 5.00 0.00 0
Table 2
00In K1 | In NaClO | Observed value Th s‘;ﬁswl
C.Cs ! c.C. ! G.C. Cc.C.
2000 ’ 10.00 l 101.15 100.90
1000 | 500 | 5044 50.45
5.00 } 5.00 ‘ 25.23 25.23
1 500 L 55 505
0 500 | 0.00 0
Table 3
2n NaCl QObserved valu:
C.C. C.C.
10.00 035
2000 0.70 BrO,~
50.00 L.75
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B7 s YTk, Cl ikt 10, -10;- A sRENETT3L0LEL b b,

AR Cl- OO ErHT5%d KBr Bt KI #imeF. 2n NaCl 2« B LOT
2l UCHIRBER LK BIHSKOBY TS 5,

EBI3FCHBML NaCl #@lMT s LMz 7 Cl- oRRR AL TH M, M2k NaCl ©
BCHALT Na8:0, e WB T HYMOL, oBERBCHOZETH B4 Ak NaClxH
BEORBMNRAIE TS5 05, OB ED Br- 2n NaCl 50c.c. 1 0.2mg fiH C1 o#y 1/17,000,)
FEFELTz ). X NaClOHEOZd c ok TEHAER o Br 3323 Cl Litic NaOH ik
o TRETEHER PR Br 14y 001759 S2hthsc Lok, ROTR%ED
XA TERCED TRDCHRBEG O THOMBERET W TlEME LTETHEHL L, WRH
tho Br- o FgllRcicidgiciliciEd,

Cl- oRBEOHRFOTFIRPT Br-, I ¥ BERHEI0T R D 5720 2n NaCl KEEE 10.0c.c.
CH LT ReffdEom KBr L KIKERE RN UTELFRABEOEREIT 27 i BEK
& LT NaHCO; ¥ M2 2 EOBEHZ 2D, FORBRHAIRRTHB Y TH 2, FERCHW
NaClO oA EEEE Lo f1 39mg, 745 VE04N THDO %,

Table 4 % 4 %’C"Hﬂmtﬁ%?cjti
1 o Cl-BEELTY #E
0050 KBr | 00ln KI NaHCOs Observed | Theoretic: S
e ce. 8 e-c. ec BEBH LDk RO
1000 0 1.00 29.15 29.16 BEOCT A3 VETIE, Na
10,00 0 0 2920 29.16 HCO; BMoE %k n,
5.00 0 1.00 1455 14.60 w .
4zl .
5.00 0- 0 1460 14.60 HagTh B_ﬁ)&f_%ycei
2.00 0 1,00 590 583 OFFTIE Br= & 1™ st
200 0 0 590 583 HTHLE2BFEORRL -
1.00 0 1.00 2.90 292 BREONZ, I"oh e
1.00 0 0 3.0 292 BRBICERIC bR
0 5.00 1.00 28.90 28.82 PR S ¢ DR
0 5.00 0 28,85 2882 R "
5.00 500 T 100 4340 43.40 t ENTHBZOT #id Y
500 500 0 4335 43.40 ekt Br- eI~ ko
2.00 5.00 1.00 34.75 34.65 HAEWE LT ER
200 5.00 ’ 0 34.75 34.65 L7 I- OFM L Br- o

baadpstR 2, X170
HEBREBRICBr 2 EET B2 L AWK BEDI TS5, L2 B UITHE S BORTEBY o5,
CHEBRICRUANAO 0. B - % 2n H.S0, 100c.c. & 3% H.0: 5.0c.c. ¥imiTE
SRKREGRER L cEEes I 2RV 20 NaOH cHREAEE 7 v 5 VL LCHBEENLL
TH:0: 23K L 72T L RRCER L2 30TH 5, MLXHO 30k Br- os k. X%
EJIORBr+I" ZRLTH Do ROTHMEOCEZXL CHET2HITH 5, AERCRTLAT
2n NaCl 100c.c. pEBFE TR 2 2B TH 5,
DEOHBOKR KCRTHA Br- RO I~ o# Rk #8372,
. ) G £ &
HR e 7o (Br & LT8mg, T & LT10mg LAF) £ 879 35 LK £ KT ic 10~25c.c.
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Table 5 &L by NaHCO; 1~2g iRl (K

’ ‘ Obhserved Theoretical MOHF LB AT V‘iﬁ'?%@kb) NaCloO

0.005n KBr | 00ln KI value value e (BCHBEL Lcii L e B k 2,
ce. cc. ) c.c. , ce. le.e. hoHFEFET 20mg Bl 1) % Frgc
1000 500 | 5800 57.98 5Ocic. ¥z (RTICEL 74 < NaCl k b
#1000 500 | 2920 29.16 HERT 2 0 BHEC X 5 oM iE &
500 500 4342 s | ETAREMclLRUNIReRC) B
% 500 500 | 1460 1460 GHETHER L CHRBEEL. 0B
1.00 500 | 3185 | 3174 Mz CHURBERET 5. BEpKCE

. | RLT=A7 5223 F 2=~

% 1.00 500 2.95 2.94 B L. 1% FRE 5000 2 1 <

& L. Bordeaux it Methyl red ¥
OB EOTR E 8 1T & 5% KI ik 5.0c.c. B1E 6n H.S0, 10~20c.c. iz, Mk
F otz I & 0.01n NaS.0; WHTEELIMEELT, Br- & I- LodR kb2, jic
I o5 2% &8T5 Bk HeO: LS XOT I- EEELTHLBEES HIETREL TR
L. 20xEh 6MEOCH M %, ‘

AEREBRCRTIE Bro, I L THha 2,200 4, 1,400 {2 Cl- 2FAELT b HIE S FIcsE
iéﬂ%o
4. WEHHEEBERRUER (1)

Br-—=BrO;-, I->10,- 2% NaClO HWCiTEL ® 2541, BRI BM 7
rZYERETHBLERDS ) EVIBBMERCHRELZBYTH 545, BREOMEBRLEZ0EL T
AR R L3 BrOg——Br-, 10, -1 oS/l rbi L8 s 2 E 2 bz, B LEER
z Tk NaClO i« HCIO o ADTH D & BRABA, Br- Xt I- ¥E{t+ 5K
E@’koﬁﬂ {E2 biLb,

Br-+3HCIO~BrO,; - +3C1-+3H+*
I-+3HC10~10, - +3C1-+8H*

WU H R T 288 Y — s — 0B ciBEWEoRER 2 b BLESETT2LEL
HiLD. D THEKL & BrOy;~ R 10~ 345 2% A (AR HCIO 244 2@ 0tH
UL IRFEREEIC XY Brm & BrOs—, I % I0;- ORETER LB :E2 oiud, BTG
EHE LTty BcB s ioBREORMEEF TR, WMEE > VY v o, BEER Y v 4, [EEET
> =9 MABEETHDHEM O BB In NaClO i (Le.c. th i 35.6mg 5.0c.c. i
pH 44~47 cd iz (COOK):+2H,0, HCOONa-H,0 K1k (COONH,):+2H:0 0% 052 Bl
WS 2HC I OTRERMC AR Lo T e o, HOSMREERRONE FRATREND b
DEEZ D,

NaClO +(COOK): +H:0+2H* =200, + 2K+ +Na* +Cl-+2H.0
NaClO+HCOONa H:0-+ H* =00, +2Na* +C1-+2H .0

1 B &R .

%4 00ln © KBrO; ®1r KIO; 10.00c.c. RURSDIRAKIE 2n NaCl off x & ¥z . Zic
Imol CH;COOH Et¥ Imol CH,COONa £ 5.0¢c.c. 5Ex Mz ke ¥ ¥ 50c.c. T B L pH
46~47 L L1 5HESh e 2% 10% (COOK):+2H 0 5.0cc. 2T 5 4AMEHEML . BHIE 54
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KI ##% 5.0c.c. LF 6n
H:S0, 10.0c.c. ¥z 7%
F@iekc kot 001ln
Na:S.0, cilELeFR
BHOECRIBYITS S,

HeRcXoTR LK,
0.01n © KBrO,; ¥ 1xKIO,
MR x Wee. FETIRE
OEEcHRTE (COOK),
X OTRLZBELZT
m\npsy NaCl psbfal 72
#psy KBrOg, KIO; o
BULE w2 CPIEH RS M
{BBErz0 Ty KBrOg,
KiO; oREYXHe KRl
THEERLTR %,

Z OB T KRS
i@ b, KBrO,;, KIO; i
HoBREIA L ZiE (CO
OK): c xoT—-%pETLYE
bEd booml tHoH R
Eo$E NaCl i gt

LCHhUTETREFEL
B rHEH D7,

xC NaClop#Er R 2
oy 0.0ln © KBrO,
ik KI0; o 10.00c.c. i
20.00c.c. £ 2n NaCl10.0.:.c.
L L. Z2HH
£ Imol CH,COONa K 1r
Imol CH;COOH #i&k%
5.0c.c. % ¥ 2 0.61 NaCl i

W% 5.00c.c. &3t 1 43R H8 1024 (COO
K):+H:0 10.0c.c. Zimz T 5 43MEML .
BB L RBRERR LT 0% Off
BRESEKECRTEITH 2, M1.N2C10
tho BrO,~ ik I0;- Ky NaCl dip
Br- ¥k I- gHRBRC X2 TEF VW,
2%, NaClO oaas5g2 e 3 b,

Table 6
0.0ln KBr | 00in KIO; | 2n NaCl Observed | Theoretical
ce C.C. C.C. c.c. C.C.
10.00 0 0 1183 11.90
10-00 0 5.00 1190 11.90
10.00 0 10.00 11.90 11.90
10.00 0 20.00 11.90 11.90
0 10.00 0 1295 12.94
0 1000 5.00 1295 12.94
0 10.00 10.00 1295 12.94
0 10.00 20.00 1295 12.94
10.00 10.00 0 24.40 24.84
10.00 10.00 20.00 2485 24.84
Table T
00ln KBrOs | 00in KIOs | 20 Nay | Obsrved | Theorctical
C.C. C.C. C.C. c.C. c.c,
10.00 0 0 11.86 11.90
10.00 0 10.00 1190 11.90
20.00 0 0 21.70 23.80
2000 0 10.00 2380 23.80
30.00 0 0 3550 35.70
30.00 0 10.00 35.70 35.70
0 20.00 0 2585 2588
0 20.00 10.00 2595 25.88
0 30.00 0 3855 38.82
0 3000 10.00 38.80 38.82
Table 8
00in KBrOs | 00in K10s | Obscrved | Theoreti.l
c.c. cec. ce. ¢c.c.
10.00 0 11.90 11.90
20.00 0 23.85 23.80
0 10.00 12.95 12.94
0o 20.00 25.90 25.83
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Wi T 28 H3k 7,
PLED TR EER DA A —RLR Y — #BEIR T pH 43~4T TROZERPCHT, BN L7
NaClO, NaCl k¥4 2= s iF~E, HESo NaCl o Feicd Br- RO I~ @k x BrO; -,
10" LLTRELBZLEEL ONDCED2ROTROERYIT D70
MoEER (B0 ]) ©RTE Br- 08mg, I~ © 12mg #Hkx BrO;~, 105~ e bt 20 E

Table 9
I
00052 | 0052 | pH | Observed | Theoretical
KBr KI Before After value value
ce. ce. oxidation | oxidation e ce.
10.00 0 4.6 6.8 31.00 30.03
5.00 0 46 6.8 15.05 15.02
2.00 0 47 68 6.15 6.00
1.00 0 46 70 3.05 3.00
0 10.00 4.6 6.8 29.15 29.14
0 5.00 4.6 6.8 14.70 14.57
0 2.00 4.6 6.8 5.85 583
0 1.00 4.7 6.8 295 2.91
10.00 2.00 4.7 6.8 36.10 35.86
2.00 10.00 4.7 6.8 35.23 35.14
Table 10
0.005n 0.005n pH Olserved | Theoretical
KBr KI Before After value value
ce. ce. oxidation oxidation ce. ce.
20.00 0 4.3 4.8 59.90 60.06
10.00 0 4.3 438 3000 30.03
8.00 0 4.4 5.0 24.05 24.02
6.00 0 4.3 5.0 18.05 18.02
5.00 0 43 4.8 15.00 15,02
400 0 4.4 5.0 12.05 12.01
3.00 0 4.4 4.8 9.00 9.01
200 0 - 44 48 6.00 6.00
1.00 0 43 48 3.00 3.00
0 20.00 4.4 4.8 58.00 58.28
0 10.00 4.4 5.0 29.10 29.14
0 8.00 4.4 4.8 23.30 2331
0 600 43 5.0 17.45 1748
0 5.00 4.3 5.0 1460 1457
0 4.00 4.3 5.0 11.70 11.66
0 3.00 43 48 8.75 874
0 2.00 4.4 4.8 5.80 583
0 1.00 4.4 50 2.90 291
10.00 2.00. 4.4 5.0 35.90 35.86
2.00 10.00 44 50 35.15 35.14
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CiREA L BREKCE2KE
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2C Imol CH;C00H % 10.0c.c. Jij\» (Imol CH;C000Na (137 & @& 50cc. £93) pH %34
BT R 0 Ko (RS <2 ESB bh5, —fRIC T 2 ¥ YV HEOEW NaClO 2 RE e ok
HPCE2ORE LRV 21843 523, CH:COOH 0B 5f§x£< LT PH cEE 2O

Blid i w5,

HIOKCR B O FECRTEZHEMNAED Ol° (TI0mg) o Fioit© CH,CO0H—
CH;COONa #fiikx Il NaClO ¥#THED Br- (0,4~80mg), I- (0.6~12mg) %%k x
BrO,~ ¥k 10, cigfelc. 2k BR LB B Mok,

. Table 11
rH Observed
NaCl Before After va.ue
oxidation oxidation ce
2n golution
10.00¢.c. 43 52 0.35
7"
__20.00c.c. 4.2 5.2 0.75
P2 — —
- 30.00c.c. 42 52 1.20
E— -
~_4000c.c. 42 50 155
v -
5000 | *? >0 190
crystal —
 500g 42 5.2 170
Y A
10.00g 42 52 3.50
Fig. 2.
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B, HALS VY amolEbgEi: Na
ClO hizix Br- X 1I- 38 2T H 3
LELZONHOT §EOERCRCIRZ

RFIELTRADTH 205 ZEiED D7

O BOHEBEREMAEETSILEOM &
b CH;COOH—CH;;COONa #fEiK T
pH42~46 x|t 0.75n NaClO 5.00z.c.
TERAL LTl 102 (COOK): - H:0
100cc. THME L, R L7 NaClOi T;
EAHERO MnO: Bbic Lot birk
BEL L2, o 5.00c.c. 0B X
2HEE 0.01n NasS,0, 0.55¢c.c. TH
DTATHEML VTP HE LI WTE
Bl s L7 o2 R AR RUE 2 R/
CRTBYTH B,

H2ET L WAL, IEOHE—EHRE
Al vz NaCl BBl <h 3, I

DOborx NaCl 30 Br- ik I- g 2

LEzZbLBOTI® NaCl 10.00g # &
by B H0,—H .80, = Xo<l-fEs
LTh bk EFEERE LM1IER]E2

L =B, #oOT I~ BrsEsEhTy

EFBr- OBLFATHD EHE2 bivs,
B 5 0k> NaCl 10.00g thic Br- ofi&
#005mg L& b, £#0.0005% © Br- %
BHT 2. RO kit >T, BE R
KCl R TR fcmsho I- Ko Br-x
RELERE I~ dgEafnd Br- o
HTHD/o ZTOFHRIZ. FHI2FKDEY
TH 5,

H1R2K e Ao iio KCL LB %
BO Br- 28 KLThrz LB, T
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Table 12 THOT, BlcsmbhTH2HARPO Cl:Br 293 : 1 1«

‘ BRELTH D, .
Substance Br % . .
AR D EERIC I~ 72 dn <  HALMD A BRI Fo o
Guarameef('io?:r?z}]ysis 0.0005 Z‘%@E4b%\ «i'fb% %%@%?@Dﬁ‘&{c X 5?}5%;@%? F3
RO BN RLH s e,
Extra pure KCl 0.283
for ana.lysis (£ 8 %)

Crude N:}(éi' industry 0.189 Bit#n (Br- & LT 04~80mg), it (I- L LT

, 06~12m) ¥ B HT KK E=MA7 52 3 1Y 1mol
CH;COOH 10.0~5.0c.c., Imol CH;COONa 5.0c.c. &/k% Mz T pH42~4.7, 22358 ¥ i 50c.c.
L L. Hie 22 NaCl 100cc. & 0.6n DLk ©@EFED NaClO 500c.c. & FEinL T 150/ L 7
4% 102 (COOK);+H,0 10.0c.c. Timz THU 3~5 5% L. Methyl red Xi& Bordeanx Wik
CEpEAOHEEIBCEDS LHdBEH L. 5% KI 50cc. & 6n H,SO, 100c.c. ¥z <
sk 7 I, % 0.0ln Na,S;0; TEEDMHET 2. iy #A LA NaClo Ry NaCl itc
BRI & D Ly DM MRS 523 1w CEIRIE X T 5o VIREE RS B CIMLN EREL
FeXEt W aEe ToTERE Brr 2 ERTIHLHHK D,

3 # 1%

HK SR SE D  KEORLY L ICRD TY RO R LIRS ET B8z B0 =
w B o ftphone vy FEEREA L LT, 2, SOMRBT 2 L5BEAL, Z0& %0 kAR
LHPRELTHBOTHIET %,
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