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On the Quality of Commercial Sodium Hypochlorite

Yoshiyuki MATSUDA

To date, the major use for sodium hypochlorite has been in the treatment of waste-water and drainage,

and so its quality is usually checked simply in terms of the concentration of available chlorine. In recent

years, however, this chemical has become to replace liquid chlorine as the disinfectant for water supplies.

It also finds wider uses in bleaching clothes and tablewares.

In the present paper, the following problems associated with the quality of sodium hypochlorite have

been examined in order to meet the requirements of the customers:

1) The effects of alkaline concentration and temperature on the precipitate formation in the water

systems.

2) The stability of sodium hypochlorite toward the alkaline concentration and temperature.

3) The stability of sodium hypochlorite toward heavy metal ions.

4) The solubility of ferric ion in sodium hypochlorite solution.

5) The decomposition mechanism of sodium hypochlorite and its theoretical aspects.
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TV Y A B ERISLCHRBH AR L, TORE &
WHKHEK A1 S0y 2R T,
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NaCl0
— Tank 0.754/min flow
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Fig. 1 !
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Table 1 Sodium pypochlorite for Japanese Th, ANYTARIUNCY HTHL, Table 3 o
water-works articles T L ORIED TN X b BRI R F DA DB 5
Available Chlorine (%) Over 5 B LB Shist o1z,
Free Alkali % Below 2 ]
Insoluble Part %) Below 0.01 Table 3 Emission spectro analysis
Hg (ppm) Below 1 Mg, Si, Fe, S
As (ppm) Below 1 Na M
Pb (ppm) Below 1 Ca. AL Ti W
Cu, Zn, Ww
. . _ Sr, Ba, Cr, Co, Ag, B, Mo, W, Cd,
(12 AREBOREHER | ) As, Mn, Pb, Li, K, Be, V, S, Bi, Ni, | n.d.
REEHZEH LT, KB CHRRAARK A TR Sn. Sh
Dﬁ;gi Ef\:o
TDFEREFTD e dDIWEB DM 21T - T Boh . _
J# R Teble 2 Kom) ’ BRBEFAGEK O KEE Table 4 RT3 h T,
- =N o
ANYT EARIL= 2w AD W
Table 2 K33 X 5 CBIOE AR ML~ 7 % o ' T A DURERE
Ca (HCOa) 2+ 2NaOH— N
Feble 2 Ame of ot CaCO;, + Na;CO, 1 2H,0 ) @
able nalysis o prelc;lpltz;tlon s Mg(HCOy,),+4NaOH—
t o
Ty base a = Mg(OH), + 2Na,CO, +2H,0
Mg(OH), (%) 50.57 LRbhs,
Si0, (%) 16.73
NaCl (%) 13.08 Table 4 Analysis of water-works
Al(OH), (%) 2.02
CaCO, (%) 2.34 Ca (mg/2) 15.8
Fe(OH), (%) 1.04 Mg (mg/¢) 3.5
Balance (%) 14,22 SiO, (mg/2) 21
- Al (mg/¢) 0.08
Total (%) 100 ’
i S Fe (mg/?) 0.05
PO¢2- (%) n. d. pH 7.92
COs~ (%) 1.08 H,CO, (mg/2) 1.0
CI- (%) 5.33 HCO,~ (mg/¢) 44.5
SO2- (%) n. d. CO,%*- (mg/#) 0.2
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FRKEKICREE 2R LT, = ORAERREY
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Table SIL/RT X S ICRIEERMEDOH T K B K D
pH fE210. 560 Bl AR A 492 & L0555
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Table 5 Effect of precipitation by added
sodium hypochlorite

added ratio PH of sodium hypochlorite

NaClO 'W. W, 12.0 13.0 13.5
1/100 @ pH 9.18/®) pH10, 40,@ pHI11. 08
1/ 50 @ pH 9.58/® pHI0. 63/ pH11.57
1/ 25 ® pH 9.93(® pHIL. 27/@ pH1L. 93
110 |®pHIo 40(® pH11.75(@ pH12. 32

(1) No. in (O is a test-tube No. of Fig. 1, Fig. 2
and Fig. 3.

(¢) The PH value read the PH of the solution
after added sodium hypochlorite,

(3) @O@B®@ and B is not precipitating (6) was

precipitating after 2 days stand. H®® @G
and @ is precipitating.

Fig. 2 is the test-tube, added sodium phpoclorite
of pH 12 at the ratio of 1 to 100 from 1 to 10.
All is not formating precipitation.

Fig. 2 Effect of formation for precipitation by
addition of sodium phpoclorite (1)

Fig. 3 is the test-tube, added sodium hypoclorite
of pH 13 at the ratio of 1 to 100 from 1 to 10.
No. 5 is not formating precipitation.

No. 6 was formating precipitation after 2days
stand.

No. 7 and No. 8 is formating precipitation.

Fig. 3 Effect of formation for precipitation by
addition of sodium phypoclorite (2)

Fig. 4 is the test-tube, added sodium hypoclorite
of pH 13.5 at the ratio of 1 to 100 from 1 to 10.
All is formating precipitation.

Fig. 4 Effect of formation for precipitation by
addition of sodium phypoclorite (3)
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—e o-e at 20T

0000 at 2C

the standard quality of water-works
————— 1.5 as much as the maximum quality
of water-works in all seasons

Fig. 5 Amount of solubility Mg at the concent.
ration of NaOH and the each temperatures
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Fig. 6 Relation of pH with concentration of
NaOH in diluted water-works
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Fig. 7 Relation of pH with concentration of
NaOH in sodium pypochlorite

Table 6 Analysis of the precipitation

The precipitation| The compound

in the pipe of the test
Mg(OH), 69.6 70.0
CaCO, 3.2 18.4
Al(OH), 2.8 9.3
Fe(OH), 1.4 1.6
SiO, 23.0 10.7

Total 100 100
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Fig. 8 Effect of stability with pH of sodium
pypochlorite
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Fig. 9 Results of stability test for each metals
in sodium pypochlorite
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Fig. 11 Oxidation-reduction potential and resi-~
dual NaOH at the chlorination
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Fig. 12 Flowseat of production at sodium hypochlorite
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2NaOH+Cl; — NaClO+NaCl+H,0
a% 0.8242(a+b)%

NaClO — NaCl +(0Q)
b% 0.8242b %

5, BuiEk (AV.Ch=ay
DR H T ot AV. Cl=b %
ETH L EBDENFERINRD TR LIz X 51cish
TREABRSELT %,
AT CRDI AV. Cl(%)=a @
SHTRDI NaCl(%)
=0.8242(a +b)+0.8242b @

NaCl-0.8242AV.Cl
2 x0.8242

OQRF LUP@R LD b= Eish,

PlEXb
(1) EALAER D NaCl (%)=0.824(a + b)

. NaCl+0.824AV.CI
- 2

(r) iR NaCl (%) =0.824b
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2
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2NaOH+Cl, — NaClO+ NaCl+H,0
ay 0.8242(a +b)%

3NaCl — NaClQ3+2NaCl
b% 0.5494b %
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ETDERBGDEGIRIERAD FRE LI L 5 iiny
TRAERV T %,
SHTRDI AV, Cl(%)=a )
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=0.8242(a 4+ b)+0.5494b @

DOAB LIVO®RA X » b= NaCl—0.8242AV.Cl
1.3738

UEXo
(1)¥E(LER D NaCl (%)=0.824(a + b)
=0.600(NaCl+0.550 AV. Cl)
(m) R4 D NaCl (%)=0.5494b
=0.400(NaCl—0.824 AV.Cl)
(-4 NaCl (%)= (1) +(m)

(35)

(=) B KD =¢79

0.400(NaCl—0.824AV.CD)

0.600(NaCI+0.550AV.CD)

L%,
OERFAERGEK L OEERE T + ) v sERKE G
COLEGARER CRETIMERIREY 12 1<

LT 2mé BETHY, BMERERIGC X 5 R

0.02%ETH 5, EHERET ) v ADNPHES Table

T ¥, Table 7 WiRd L 5 WERBF MV 7 25

P E B fE & —3 L, DBRIGEDIIT E A EDEE

FRF b Vo ARG THD Z EXHER LI, L > T

FE LV Y AERRIGIC L B 3 RECTREEYT S

ZEMAETHZ,

Table 7 Analysis of sodium chlorate in
sodium hypochlorite

1 2 3
Available chlorine (%) 12.32 | 12.47 | 12.44
NaCl (%) | 12.54 | 12.42 | 12.44
NaClO, (%) 0.87 | 0.79| 0.8

theoretical value

of NaClO; (%) 0.87 0.78 0.80
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Fig. 13 Rate of decomposition at alkali conce-
ntration and temperature
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Fig. 14 Rate of dicomposition at standing for
6 days
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Fig. 15 WRT L oW, DMENE Fes & B
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DETHE,
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Fig. 15 Necessary amount of NaOH and Cl,
to produce sodium hypochlorite (Av. Cl

12.5%)

PlExEL D2 ELUTO®Y Th oo

(1) BKB~NIAShAKREED 7 475 ) Ppi, =
BEATESYHEL T, ~FRENTCEET s L8
Db,

@ B THORET A H ) BERERESSES
BRECHEY 5.2, CEXARTBETAS ) BEY(E
THAERDS,

(3) KEWDOXRIIEFELE S + YV v AERKIENE
TEDRRL, FMERFS I OCREOHET > Lic
L OHEHTE S, HFR~DERL, 75V BETIH
e, MELCHD, PHERYTELLRFIPII L T 5 1
b, THIEREETHEILETHS,

(36)

W @



