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ABSTRACT

Benzoic acid is produced about 700 tons/year in Korea as of 1998 survey. Most is used as a stabilizer in the

processes of synthesis of pharmaceuticals and dyes. It is also used for ingradient of paint, disinfections, and

antifungals. Due to the antioxidant activity of benzoic acid, the chemical is also used as food preservatives.

Although the chemical is widely used in Korea, exposure levels in air, water, soil or sediment have not been

monitored or estimated so that risk evaluation of benzoic acid was not possible. In this study, distribution of the

chemical among environmental media was estimated using EQC model based on the chemical-physical prop-

erties. In Level I and II of which the chemical are hypothesized in equilibrium and no transfer through the

media, more than 93% of benzoic acid are estimated to be distributed in water. However, in Level III of which

non-equilibrium and intermedia transfer could be occurred, the chemical is estimated to distributed to soil,

64% and water, 35% as of total amount.
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A8 499wt go} (Nair, 2001; Lopez et al.,
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EQC Model v. 1.0 Chemical: benzoic acid

Level | -
Air
87.9kg
(0.088%) ,
0.879 ng/m
— %
of Water Suspended Sediment
280 % ?5’34 21}‘)9 (daed o)
- <y . .36e-3 %
0.291 ng/g 487 ngll 2.908 ng/g

Fugacity = 0.018 nPa

Totat Mass = 100000 kg 1 l @

.............. Sediment P
: S 0.355 kg
: Legend: : 140 kg (3.55e-4 %)
: : (0.140 %) 1.773 nglg
! EQUILBRIUM 0.582 ng/g
T <y -

Fig. 1. Distribution of Benzoic acid in Level I. This estimated the equilibrium partitioning of the quantity of organic chemi-
cal between the homogeneous environmental media with defined volumes, densities, organic carbon contents, and
lipid fraction. There are no in~ or out-flows of chemical, and no degrading reactions occur.

EQC Model v. 1.0  Chemical: benzoic acid
Level Il
. c=>> 3,065 kg/h
Air (0.307%)
307 kg
i (0.088 %)
1 3.065 ng/m® 20912(?3'%9)’“
1000 kg/h /
Soil
21905 kg Water 326 kg/h
PP (6.280 %) 3.26e+5 kg e, (326%)
. Legend: (93.5 %) %
. : 1630 ng/L 628 kg/h
. TOTAL EMISSION (62.8%)
fooa> 42.2 kgh
REACTION : (4.217%)
Fugacity = 0.061 uPa -
ADVECTION :  Total Mass = 3.49e+5 kg Sediment B 9.74e-3 kg/h
: 487 kg o (9.T4e-4%)
e : Persistence (20612‘130 %l) >
EQUILIBRIUM  © Total =349 h -028 ng/g 3.37e-9 kg/h
: ) Reaction = 520 h (3.37e-10%)
............... Advection = 1060 h

Fig. 2. Distribution of Benzoic acid in Level IL This estimation is similar to the Level I of Fig.1. This is a steady state model
with a constant input rate, rather than single dose of chemical. There is both advective in— and out—flow of chemical
from the unit world. Chemical losses can also occur through degrading reactions.
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EQC Model v. 1.0
Level Hli

1000 kg/h

Soil

7.94e+5 kg (63.7 %)
Fug. = 1.582 uPa
29.4 ng/g

1000 kg/h

1529 kgh

: ADVECTION - Total Mass = 1.256+6 kg

: INTERMEDIA Persistence = 415h = 17.3 days

Chemical: benzoic acid

14685 kg (1.178%)
Fug. = 2.931 uPa

Air 147 kg/h
>

147 ng'm? 49.3 kgl

\\0,205 kg

18.4 kgly
Av kgh

85.4 kg
436 kgh
Water B> 436 kg
4.36e+5 kg (35.0 %) | T
Fug. = 0,082 uPa
7 2179 ng/L 839 kgh
2.250 kg/h
2.281 kg/h
Sediment 0.031 kg
1562 kg (0.125%) | CEEER
Fug. = 0.084 uPa
2.441 ng/g 1.08e-8 kg

Fig. 3. Distribution of Benzoic acid in Level III. This does not assume an equilibrium state, but only steady state. This model
uses conventional expressions and typical parameters for intermedia transfer by processes such as wet deposition
from the air, sediment deposition in the water, an soil runoff.

Table 1. Estimated distribution. of Acetanilide (as total

amount)
Type B I8 (%)
97 3 B A
I 0.09 93.50 6.28 0.14
11 0.09 93.50 6.28 0.14
0 1.18 35.00 63.70 0.13
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0.005 - Level I-Concentrations in g/m

0.004

0.003

g/m

0.002

0.001

0.000

Susp. Sed.
Water Sediment Fish

Fig. 4. Concentration of Benzoic acid in Level I distribu-
tion. Highest concentration of benzoic acid was sho-
wn in suspended sediment.
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0.020 - Leve! 11-Concentrations in g/m

0.015~

E
S 0010]-

0.005+

0.000

Air Soil Susp. Sed.
Water Sediment Fish

Fig. 5. Concentration of Benzoic acid in Level II distribu-
tion. Highest concentration of benzoic acid was
shown in suspended sediment. The pattern is similar
to Level I distribution.

0.05- Level lIl-Concentrations in g/m?

g/im

Sediment

Air Water Soil

Fig. 6. Concentration of Benzoic acid in Level III distribu-
tion. Highest concentration of benzoic acid was
shown in soil. The concentration of suspended solid
was negligible.
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