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Investigations on the water pollution around the river
Tae Hwa and the coastal area of Ulsan city.
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{Abstract>

Some polluting components of stream and seawater around Ulsan coastal area have been deter-
smined by atomic absorption spectrophotometry and clasical methods.

All the water samples for the determination of metal contents were concentrated by the 1on
«exchange technique.

Lead and cadmium contents were at least 100 times higher than the one in ocean. Other heavy

«metals, Cu, Zn, and Fe were shown reasonably high values.
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tion of the industrial complex including the

I. Introduction

Environmental systems undergo constant int-
«ernal change. A stream can safely absorb some
waste material, but a steady deposit of raw
-garbage will turn the stream into an open
sewer. Ecologically, the breakdown of the en-
vironment is the consequence of changes effec-
ted by man that exceed optimum activity levels
in various parts of his surroundings®. The
pollution of river and coastal water of Ulsan

«city has been rapidly increased by the founda-

petrochemical combinat and nonferrovse retal
complex mm Onsan. In reci:nt years, concern
has been expressed in many quarters over the
level of exposure of the general population to
heavy metals in the environment®3,

The mode of introduction of pollutant metal
into the environment are in general so differ-
ent. Chemical influence of the heavy metals
upon health is difficult to evaluate because the
toxin will act variably upon genertically, soc-
ially, nutritionally, and geographically diverse
people.
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Cvet 20 metals, Al, Sh, As, Ba, Be, B,
Cd, Co, Cu, Ce, In, Pb, Hg, Mo, Ag, Te,
T S0, T, W, U, and Zn are known to be
impot tae ©n industral medicine and theoreti-
ceil, covil be environnm eital hazards=. H.W.
Nuriber_ ™ has reported the work on the
environ nental  rescarch ard  surveillance of
wxie nrtels. He mentioned the most hazardous
mctc s o Cd, He, PL, and As and employed
the most versatile powatographie and voltamm-
cir.¢ meinnds tor the analysis of the trace
merals sach as Cd, b, Can the Mediterran-
Celele

Vario s atemic spertrescenlc techniques seem
to te tre most rchable methods at the low
Gl pT roncentratonst . mercuryvi,  lead,
cadmitun and copper in feods™,  and 1ron,
M nzaittee, coppel, zing, and nickel in a coastal
cooow e Y

X ocen von kind ot water pellution 1s caused
v heas v enpeentrations of nitrogen and pho-
<phorus, whicn arc used by plants for growth.
Tao wilspread 1se of agriculatural fertihizers,
hotscb 1D detcs gonts, seeticides, herbicides,
fungr des, rodenticides, and etc that drain
1) walor are a shwree of pollution and also a
sotrce of danger to men and wildlife alike,

A oo chensive plan to reduce the pollutants
I~ tie. o reguired to prevent tne environm-

ental forcrioration.

Tre anddytical work of the contaminants,
boweyver, 1equire rapid treatment of the samp-
lee, ad s so ennrmous heavy duty to work
out regvlarly. Therdlere, the limited number
ot prdlttants can onl,; be found 1n reports. 134

We, aathors decided to carry out the env-
iroonentul reseatch continuously for years and
set up the analvtreal data er the pollutants 1n
erder to use 1t ior the cstimation of water po-
Hut.on as  the wv st valsable materials. The
sempling stadoa 1s restricted to the TUlsan

coastul area and tne river Tae Hwa.

Park, Sang Youn,
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I. Experimental

.

. Sampling

The scasonal samples were taken at the depth
of 2m from the surface of sea water using our
own sampling bottle.

The river samples were collected from shore
at 50cm under the surface ot water. The sam-
pling dates were on 22 August 1980 for the
first and on 15 May 1081 for the 2nd time.
Sampling points were tixed by map as to permit
their 1dentification by other person without
personal guidance (See Fig.1). Before filhing,
the sample bottles were 1insed out three times

with the water to be cotlected.
2. Experimental method

The constituents of the sample were anal-
veed mainly by instrumental methods using
atomic abscrption spectrometry for metals and
by classical methods [or the others.

The instruments csed 1or this study were as
follons: Atomspect (Atomic absorpiion spectr-
ometer) (Hilger & Weatts, H 1170, Eagland),
uv-vis. spectrophotometer (Spectronic 203, pH
metor (EIL, England), poiiatie pH meter,
Nephel meter (Corping-CIL, England), portable
oxygen meter (BIL, 1520, Ingland). even hcat
oven (Towrson & Meosoor, Englend), clectric
furnace (Carbohtce Co, Taglard).

(1) An cuthine of the analy tical methods

used.

Disselved oxygen'® : It was measured cither
on the spot by using tue pgortable oxy gen meter
or by 1odometric method 1n the analyvtical
laboratory. The sample was brought to the
laboratory by the BOD bottle of 296ml for the
latter case. The results were the same for both
cascs.

BOD;®: The sample 1n the standard BOD
Lottle (296ml) was dipped in the water bath at
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Fig.1 Regional map of Ulsan

* No. indicates sampling station

20°C for 5 days. Then, the remained oxygen
in the sample was determined by Winkler me-
thod or oxygen meter.

PH and temperaturc: Those properites were
directly measured on the spot by using porta-
ble pH meter and thermometer, respectively.

Total hardness®®: The sample with pH at
10 was titrated with 0,02M EDTA solution us-
ing EBT as the indicator. The result was con-
verted to the corresponding CaCOsppm.

Turbidity®: 1t was determined using the
Nephelometer. Standard turbidity suspension
was prepared by diluting the stock turbidity

suspension (400 units) which 1s the mixture of
5ml of 19 hydrazine sulphate, (NH3),-H,SO;
aqueous solution and 5ml of 10% hexamethy-
lenetetramine aqueous solution 1n 100ml distil-
led water and was allowed to stand 24hr at
25+3°C.

Phenolphthalein acidity?: 3 drops of phen-
olphthalein indicator was added to a sample of
suitable size, 50.0ml. The soultion was titrated
with 0.02N standard sodium chloride to light
pink corresponding to pH 8.3.

Total alkalinity(methyl orange alkalinity)¢it
12; The term, methyl orange alkalinity repr-
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esents the sum of {ree hydrexide, carbonate
and other organic and inorgaric substances ne-
utralized at pH 8.3 (phenolphihalein alkalin-
ity), plus a major portion of the alkalinity due
to weak organic and inorganic bases. The mi-
xed irdicator which was preparcd by dissolving
botk of .02, 4f methyl red and v.1g of bromo-
cresol green 1a i(ml of 9595 cthyl alcohol. 3
drops of the mnxed indicator was added to a
sample of suitable size, 30.¢ml and titrated
with 0.02N standard hydrochrolic acid to pH
4.6, Light pink.

Total alkalinity a5 my,1 CaCO4

m! samiple

Total residue on wvaporation: 1udml of sa-
mple 1a a ignited and tared disk wos evapor-
ated and dryed for thr at 105°C. Tne weight
of the residue was reported as total residuc
(/1.

Nitrogen (organic and ammonia): The sem-
ple of 250ml was transfered into a 500ml Kjel-
dahl flask and 50ml hydroxide-thiosulphate
reagent® (which 1s prepared by dissolving 500
¢ NaOH and 25g Na,S;0; 5H.0 1n 1 hiter of
ammonia frce dist:lled water) was ca.cfully
added to the sample solution. Connect the flask
to the steamed out distillation flask and shake
The 200

ml distillate collected in 50ml boric acid con-

the flaks to insure complete mixing.

tainmng 3 drops of mixed indicator (0.2% me-
thyl red and 0.1% methylene blue 1n 95— cthy-
lalcohol) was titrated with €. 02N sulphuric acid
solution to pale lavender.

Sulphatc®®: 25ml of water sample was ad-
qusted to pH 4.5—5.0 using hydrochloric acid
and boiled after the addition of 2ml HCI(L ¢ 1).
1oml of boiliag BaCl, solution was added to
the acidified sample solution and kept at 80—
90°C for 3 hours. After the filtration, thc
precipitate was ignited at 800°C for 1 hour and
weighed.

(2) Metal ions

Sang Youn,

Hur, Hwang

Ton-cxchange techngue was cmployed to con-
centrate metal ions which are nosmaly presont
as cationic or anionic form.

11 of the v/ater sample was passed througn
a column paciied with 10ml of cation cxchange
resin (Diaion CR 10) and the cluate was dure-
ctiy reached on ine bed of 12ml of amwn ex-
change resin (.vmberlitc IRA 400C) 1n a cohirin
with the diamoizr of lem at the flow rate o
3ml/min.

The cluation was carried out by using ool
of 2N H.S0; followed by 100ml of distilled wa-
ter. The solutionr was evaporated to small vo-
lurme by heat and made up the volame ¢ Su.tn
ml in a caliblated volmactre alasik alter cool-
ing to room ‘emp. Metals such as, Cu (3248
nm), Cd(228.8nm), Fe(248.3nm), Pbi217, 'nm),
Zn(213.9nm), Mg(285.2nm), and Cr(3=7.v»m)
were dircetly determined by using atom.c abs-
orption specirophotometer by spraying the so-
lution prepared 1nto the (lame of acetvicnc-air
whose ratio was rceommenged by he maker

of the instrument.

M. Result and Discussion

Since the establishment of Ulsan imdustnal
complex, several points of coastal arca and ri-
ver seem to be markedly polluted Ly i-uhng
water from both of industry and wurban life.
The growth of urban population may obswusly
be contributed to the provlem ol ¢nvirenmental
pollutien. Almost all of the factorics 1avist a
lot 0: money for the treatment of water and
the purification of stack gas. Among the pol-
lutants that foul the water ways are untreaicd
garbage and sewage, industrial dyes and other
chemicals, and oil sliks. Thercfore, the soiat-
10n of some pollution problems requires cuoper
ation on a regilonal, a national, and cven an
international basis.

Some results were obtained from this resear-

ch work as shown on table 1.
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and the coastal area of Ulsan city.
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Table.2 The elemental composition of
seawater
~ Abund- . Abund- . - Aound-
Element ance Element ance " ance
B mg/1 me/l %Y mgl
C 28 Ge 0. 00007 Eu 4.61077
N 0.5 As L3003 Gd 2.4371078
O 837,00 Se 0.0 Th —
F 1.3 Br 65 Dy 2.0x1078
Ne 0.0001 Kr U, 003 Ho 3.8%«1077
Na 10,509 RbH 012 Er 2.4x107¢
Mgz 1,359 St 8 T 5.2>1677
Al 0,01 Y 0.003 Yb 2.0x107¢
S 3 Zr — Lo 4.8x1077
i NL07 Nb 1, 00001 Ht —
S 23873 Mo wu.01 Ta —
Cl 19,0n) Tc W 0.0001
A G Ag 000004 Re —
K 3an Cd  o.o00tl Os —
Ca 1003 In 0.02 Ir —
Se 0,00004 Sn 0. 0008 Pt —
T 7,001 Sh 0. 0005 Au  0.000004
v o002 1 0.086 Hg 0.60003
Cr 0.00005 Xc 0. 0001 T1  9.00001
Mn 0. 002 Cs J. 0005 Pb  0.00063
Fe .01 Ba 0.C3 B1 0.00002
Co 0. 0005 La  1.2x10% Rn 0.6310°13
Nt 0,002 Ce 5.2x10"% Ra 1l.0x10°W
Cu 0,003 Pr  2.6x107¢ Th 0.00C05
Zn (.01 Nd 9.2x10-¢ Pa 2.0x107?
Ga 0.00003 Sm 1.7x10"¢ U 0.003

Table.2, the elemental composition of the
scawater® presented for a short discussion of
the restlt obtained here. In general, heavy
rictal contents were appeared as remarkebly
higher valve than the one of ocean in table 2.
The concentration of calcium and magnesium,
howewver, went down to much lower level pro-
bably duc to the dilution of the coastal seaw-
ater by fresh water [rom stream.

Although sodium and potassium are present
as simple hydrated cations, appreciable fract-
1ons of other clements in seawater may form
a complex with sulphate, bicarbonate, caibon-
ate and hahde®®

In the present study, the water sample was

Park, Sang Youn,

Hur, Hwang

first passed through the column packed with
cation exchange resin in order to concentrate
cations on it and then the eluate was directly
scnt over the column with amon exchange
resin to collect metal anions in the form of
complex species.

The recovery rate of the process for the me-
tal 1wns tested was over 85 percent which is
good enough for the present purpose using at-
omic ahsorption spectrophotometer,
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