THEoZ AEERT 1970 o= A MAFCSZ eF 200,

K Baks TELEr 36 5 - Original Paper 717~722, 2011

5H2447| L Melamine SE=Z &1 GACKZ|0M2] miatm 2

Melamine Concentration in Han River Basin and the in GAC Column Breakthrough
Curve Model

¥

0| 4& - OIME - ety

Lee Sang Jung * Lee Jai Yeop * Han Ihn SupJr

A g A osha 87 ek
Department of Environmental Engineering, The University of Seoul

(2011 2 28¥Y A<=, 20119 10 269 A=)

Abstract : Currently, melamine is being used variously in our lives such as resins, flame retardants, adhesive, laminate etc. And
understandably sewer of stream of wastewater containing Melamine has also increased. GHS (Globally Harmonized System of
Classification and Labelling of Chemicals) of EU safety guidelines says that it can cause cancer. Still, study on toxicity of Melamine
is going on. In this research, melamine contamination level of the Han River and River Basin was analyzed by HPLC/UV. And
the experiments of GAC adsorption were conducted and the model was studied. We collected the 3 same samples at the suburbs
of Paldang Dam located in the relative upstream in Han River and Ttukseom amusement park, the downstream region and
collected samples equally at the Hongreung stream, Wangsuk stream, Cheonggye stream among streams flowing into Han River
and then measured Melamine concentration after purification. As a result, melamine was not detected at the suburbs of Paldang
Dam and it was detected at Ttukseom amusement park, the downstream of it, in the concentration of 0.312 ug/L. The Wangsuk
stream with 0.578 pg/L highest Cheonggye stream and Hongreung stream was detected with each 0.197 pg/L and 0.325 pg/L.
Although the concentration was low in general, melamine detection could be checked at most point. In 1970, the world capacity of
Melamine was estimated at 200,000 ton, with current production estimated to be 1,400,000 ton. Melamine of Han River and rivers
flowing into Han River is present at low concentration but pollution will increase in the future due to increase of use. Depending
on the size of activated carbon in the experiment were slightly different. But the breakthrough model is almost identical.
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Table 1, Symptoms caused by the administration of Melamine

Signs / symptoms (issued by MoH, China)

o Unexplained crying in infants, especially when urinating, possible
vomiting

o Naked eye visible or microscopic hematuria

o Acute obstructive renal failure (Oliguria or anuria)

o Stones discharged while passing urine

o High blood pressure, edema, painful when knocked on kidney area
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Table 2, Physical & chemical properties of Melamine

Classification Melamine
Form Powder
Color White
Odor Inodorous
Molecular weight 126,12
Molecular formula Cs-Hs-Ns
Melting point 345C
Vapor density 434
Solubility in water 3,240 mg/L at 20°C
Octanol/water partition coefficient -1.37
Density 1573at16C

(w_earth,google,com}
Fig. 1. Sampling points of Han River and River Basin,
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Table 3, HPLC/UV analytical conditions for Melamine
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Table 5. Measurement of Melamine in Han River and River Basin

HPLC/UV Conditions Point Concentration (ug/L)  Standard deviation (%)
Column C18(4.6 x 250 mm, 5 um) Hongreung stream 0.325 1223
Detection Wavelength 240 nM Wangsuk stream 0.578 1424
Flow Rate 1.0 mL/min Cheonggye stream 0.197 0.660
Injection Volume 20 uL Paldang Dam - -
Column Temp, 40C Ttukseom 0312 1.019
Table 4, Characteristics of the water in this study
water temperature (C) DO (mg/L) BOD (mg/L)  COD (mg/L) SS (mg/L) TN (mg/L) TP (mg/L)
Hongreung stream 04 1.7 28 30 5413 9.897 0.128
Wangsuk stream 71 112 78 91 7542 15930 0.951
Cheonggye stream 24 121 03 22 2,031 2558 0.034
Paldang Dam 13 141 06 3.1 1.247 1,705 0.017
Ttukseom 3.2 156 25 51 4629 4803 0.196
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Table 6, The deactivation factor and coefficient constant in GAC treatment of Melamine

Time (min,) Values 10 20 40 60 80 100 120 140 160 180
In[-In(1-Xa)] 1,139 0.793 0.055 0712 1387  -1959 2317 2642 2826  -2954
-Ka - -0.035 -0.036 -0,037 -0.036 -0.035 -0.033 -0.030 -0,028 -0,025
In(kr) - 1.485 1.508 1524 1.508 1.465 1375 1.270 1.144 1.006
RSQ - 1.000 1.000 1.000 1.000 0,998 0.990 0.981 0.966 0.948
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Fig. 2. Freundlich isotherm for Melamine removal,
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Fig. 3. Expected removals in GAC treatment of Melamine,
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Table 7, Removal efficiency and concentration according to size of GAC

Time Con, Removal Con, Removal Con, Removal Con, Removal
(min) 20 mesh (mg/l) %) 40 mesh (mg/l) %) 60 mesh (mg/l) (%) 80 mesh (mg/l) %)
10 16,832 13560 93,220 10,799 8.798 95,601 0157 0.399 99,801 0121 0,152 99,924
20 32.721 26100 86950 27448 21939 89031 0.794 0.901 99 549 0.775 0.357 99822
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60 163,125 129024 35488 154760 122421 38789 152368 120534 39733 145671 115248 42376
80 205677 162609 18696 197022 155777 22111 216744 171344 14328 199834 157997 21.002
100 221628 175198 12401 219747 173714 13143 232859 184062 7969 229566 181463 9268
120 226889 179350 10325 229252 181215 9392 2383658 188639 5680 231552 183,031 8.485
140 233152 184294 7853 235637 186255 6873 242147 191393 4304 240871 190386 4807
160 237743 184917 6,041 238465 188487 5757 242292 191507 4246 241798 191118 4441
180 240720 190267 4867 240173 189835 5082 243931 192801 3599 241816 191132 4434
120
& 2Omezh & G0mesh
3 ¢
@
. 804
g
= a
% 60 "
E s
40 4 i
[=}
20 4 Y ® o a8 8 o
a & = R
o

Fig. 4, Removal rate
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Table 8. Size of error-rate

mesh Removal Error-Rate
86.950% 30.05%
20 mesh
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