ok B B R ARk (7T8ER11A)
Proc. 6th Conf. on Water Supply in R.O.C. (Nov. 1889)
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Chemical Properties

Ozone (Oa) is the trivalent (three atom) form of oxygen
(Q:). It is an unstable gas and is easily recognizable by its
distinctive pungent odor, Because ozone is unstable and
has a short haif-life, it must be generated as it is used —
on site,

Ozone can react spontaneously at concentrations above
20% by weight and at pressures above almospheric.
Therefore, ozone concentrations for commercial use are
normally tower than 18% by weight. The exact concentra-
tion depends upon the use intended, the carrier gas used
{air or oxygen), and the method of generation. The
physical characteristics of ozone are:

. Table |
.#% .  Physical Characteristics of Ozone
Maolecular Weight 48
Boiling Point *F (*C} —169(-112)
Melting Point °F (°C) ) —420(— 257}
Gas Density, gr/l @ 32°F (0°C) 214
pounds/ft? 0.13
Critical Temperature °F (*C) 10.2(-12)
Critical Pressure (Atmospheres) 54.6
Critical Volume {cm¥mole) 1M
‘ (in*/mole) 6.77
Solubility {grfl @ 32°F (0°C) 1.09
{pound/gailon) 0.009
Fz= Table Il
Material Volis
Fluarine (F2) 2.87 More Reactive
Qzone (01) 207 4
Hydrogen Perioxide (H20:) 1.78
Potassium Permanganate (KMnO.)  1.70
Hypobromous Acid (HOBr) 1.59
Hypochlorous Acid (HOGI) 1.49
Ghlorine (Clz) 1.36
Chlorine Dicxide (Cl0,) 1.27
Oxygen {02) 1.23
Bromine (Bra) 1.09 ¥
lodine {lz) 0.54 Mare Slable

Because of its position on the electrochemical scale,
ozone I8 highfy reactive and decomposes to oxygen at a
rate proportional e the concentration in the carrier gas.
Decompasition is accelerated by heat and is catalyzed or
aided in decomposition. by some of the following:
Motsture, silver, platinum, melallic oxides, sodium
hydroxide, Hme, and other materials.

b

Toxicity

Ozone is a toxic gas and must be treated accordingly. As
such, human exposure must consider the time/concen-
tration factors. This is shown in the chart developed from
dala compiled by Langewerf in 1963. Ozone levels from
non-symptomatic, to symptomatic, 1o irritant and to the
fatal region are shown,
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Safety Data

The USA Federal Register has published the following
relevant data on ozone:

Appearance — Colorless to blue {depends on
conceniralion)

CGdor — Pungent, warns of presence at low levels

Permissible Exposure — 0.1 ppm O, in air average over
an eight hour shift. {0.2mgO:/M? air)

Health Hazarg;

a) Low concentrations
— sharp
— irritating odors

b} Medium concentrations
— eye irritation
— nose and throat dryness
— coughing

c} Higher concentrations
— headache
— vomiting |
— tightness in the chest

Note: As concentration increases there is a desensitized
reaction on the human body.
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Figure # Durlacher Wald Water Works -- Posittening of the five
infiltration wells.
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CAPITAL CONTRQLS COMPANY, INC,

Table [H:
QXIDATION OF COLOR BY OZONE
L
E
Sample Color  Turbidity Watir E%ow 03 Appéied O3 Residual
(color Nty M hr mg I, mg Lt
units) _ (gzm)
R 40 0.43 2.6
E 4 0.19 (11.5) 4,5 0.4
R 40 0.32 2.7
E 4 Q.23 {11.8) 4.0 0.4
R 32 0.48 2.6
E 0 0.24 (11.5) 4.0 0.4
R as 0.75 2,2
E 1 0.18 { 2.86) 5.1 Q.6
R k}:] 0.75 2.2
E 1 0.18 { 9.6) 4.3 0.5
R 57 1.12 2.1
E 3 6.30 { 9.4) 5.5 Q.1

* R was raw water source
E was effluent from dual media filtar

o Table FH
=
Raw water Contactor effluent Chloréie TTHM _ Standing time
color color mg L ug L befors TTHM
color units color units analysis
as 1 1.5 1.8 24 hr
as 1 1.6 2.1 24 hr
38 1 3.0 3.2 24 hr
ag 1 2.6 4.0 3 min.
as 1 2.6 5.0 24 hr
s7 3 2.8 1l1.0 24 hr
57 3 2.6 11.0 24 hr
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