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Abstract

?.

The object of this research was to find the properties of anionic surfactant and nonionic surfactant from the river water and
sewage treatment water. Surfactant research was conducted at twenty samples of seventeen rivers and eight sewage water
treatment plants in Busan. In case of river water, the concentration of nonionic surfactant ranged from 0.009 to 3.675 mg/L

and that of anionic surfactant ranged from 0.000 to 3.677 mg/L. And nonionic surfactant concentration was higher than

anionic surfactant concentration at nine samples of those rivers. On the other hand, the concentration of nonionic surfactant
ranged from 0.176 to 1.693 mg/L and that of anionic surfactant ranged from 0.184 to 0.296 mg/L in case of sewage treatment

water. The coefficient of correlation (R?) of nonionic surfactant to COD and SS in sewage treatment water was higher than

that of river water. As the result, we found that the nonionic surfactant possibly existed in river water and sewage treatment

water. Hereafter it is needed to do more detailed and various research on the nonionic surfactant. And the regulation at
present, focused only in anionic surfactant, should be changed to regulate the nonionic surfactant shortly.
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Table 1. Chemical analysis of nonionic surfactants
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Method

Colorimetric determination

Compound

blue
violet, deep red

Cobalt thiocyanate test
Hydroxamic acid test

Acrolein test pink
Skatole test blue ppt
Fehling test orange

Polyoxyethylen alkylether
Fatty acid alkanol amide
Glycerine fatty acid monoester
Sorbitan fatty acid ester
Sucrose fatty acid ester

Table 2. Classification of nonionic Surfactants

Compound

Structure
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(CH2CH20)n -
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Table 3. Classification of Anionic Surfactants
Classification Compound Structure

Sulfate Alkylsufates ROSO3—-

Alkylethersufates R(OC2H4n0S0O3

Sufate dalkanolamides RCONHC2HOSO3

Monoglyceride sulfates RCOOCH2CHOCH20S03
Sulfonated hydrocabon Alkylbenzene sulfonates RC6H4S0O3—

Alkane sulfonates RSO3

Alpha—olefin sulfonates RCH=CHRSO3 -
Sulfonated esters Acyl isethiionates ROOC2H4S03

Fatty ester a—sulfonates R|COOR

SO3
Nonoalkylsulfosuccinates ROOCCHSO —
|CHZCOO_

Sulfonated amides Acyl methyltaurates RCON(CH3)C2H4S0 —

Soaps RCOO-

Alkyl ethoxy carboxylate R(OC2H4nOCH2COO

Acylsarcosinates RCON(CH3)CH2C 00 —

Alkyphosphates RO - PO - (OH)2

(RO)2POOH
(RO)3PO
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Table 4. Classification of cationic Surfactants
Compound Structure
Alkylamine salt R-NHx - Acx :0-2: acid
stearylamine acetic acid
Quaternary annonium salt [R1I-N(CH3)3] - X
stearyltrimethyamm oniumchloride
stearyldemethylbenzylammoniumchloride
cetylpyridinuimamines
The others polycxvalkylamines
Table 5. Acute toxicity to aquatic creature from surfactants
. 24~96 hr LC50 (mg/L)
chemical N )
fish invertebrate
LAS (Linear alkylbenzene sulphonats) 1~10 1~1000
AS (Alkyl Sulphates) 5~20 2~200
AOS (Alpha Olefin Sulfonates) 1~15 2~
SAS (Secondary Alkane Sulfonates) 1~50 9~300
AES (Alkyl Ethoxy Sulphates) 1~10 5~20
AE (Alkyl Ethoxylates) 1~6 1~100
APE (Alkylphenol Ethxylates) 4~12 1~100

(AOCS, World Conference on Olecchemicals into the 21st century, 1990)
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Table 6. List of sewage treatment plant in Busan
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Table 7. Sampling site of river in Busan
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Table 8. Sampling site of Sewage treatment plants
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Table 9. List of Analytical instruments
Instruments Model NO. Analytical conditions
UV —Visible Spectrophotom eter CARY 3(Varian) 510 nm, 620 nm
Shaker SR—-2W (Taitec) -
Centrifuge HA-1000-3(Hanil) 2,000 rpm
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Table 10. Properties of standard reagents
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Sample Name Name Moculral Formula Avg. MW
SDS Sodium dodecy! sulfate CH3(CH2)11 OSO3Na 288
AE7 Hepta oxyethylen dodecyl ether C12H25 O (C2H40)7H 494
Arg | Zn o o
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Dodecylether(®]3} AE7Z AgH S AREsFFoH 1224 5
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Fig. 2. Concentration of SDS, AE7 in river
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Fig. 3. Rate of AE7, SDS in river
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Table 11. Surfactants Concentration in river (Residential areas)

river name AE7 ABS AE7/ABS AE7+ABS
Max 2.450 1.958 297.5 4.408
Min 0.009 0.000 1.3 0.095
Mean 0575 0510 106.8 1.085
Oncheon 0.119 0.040 297.5 0.159
Swyoung 1 0.231 0.250 92.4 0.481
Suwyoung 2 0.015 0.080 189 0.095
Chuncheon 0.040 0.360 111 0.400
Resi dential Udong 0.501 0.540’*: 92.8 1.041
Dongcheon 2.268 0.962" 235.8 3.230
areas Junpo 0.251 0511* 49.1 0.762
Hakjang 0.009 0.713* 1.3 0.721
Dukcheon 2.450 1.958" 125.1 4.408
Daecheon 0.154 0.000 - 0.154
Keuncheon 0.286 0.199 143.7 0.485
* Sampling site which exceeds the stabdards of water enviroment(0.5 mg/L)
Table 12. Surfactants Concentration in river (Industrial areas)
river name AE7 ABS AE7/ABS AE7+ABS
Max 3.675 3.677 199.4 5518
Min 0.049 0.216 8.7 0.265
Mean 1.121 1.667 57.7 2.788
samrak 1 0.049 0.216 22.7 0.000
samrak 2 0.085 0.981 8.7 0.265
Industrial kamijeonl 1.541 3.677* 41.9 1.066
areas kamjeon2 3.675 1.843% 199.4 5.218
Janglim 0.257 1.616* 15.9 5518
* Sampling site which exceeds the stabdards of water enviroment(0.5 mg/L)
Table 13. Surfactants Concentration in river (Aricultural areas)
river name AE7 ABS AE7/ABS AE7+ABS
Max 0.370 0.174 224.8 0.545
Min 0.088 0.088 60.7 0.233
Mean 0.216 0.129 169.7 0.345
Seonak dong 0.159 0.088 181.8 1.873
Aricultural Joman 0.370 0.174 212.6 0.000
areas Sineo 0.245 0.109 224.8 0.247
Pyeongkang 0.088 0.145 60.7 0.545
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gk spdo® yebydth So] AU Al gt H]o] &4
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=7t A ey,

Table 13 ~ 150141 sPdg=of thgk vlo]2, So]2 AHE/J A
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Z}zh vlo] A HEAA o] HH FE & 0.575, 1.121, 0.216
mg/L2 ol 2 AHTA A9 Hit FHE= 0.510, 1.667, 0.129
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river name AE7(mg/L) COD(mg/L) SS(mg/L)
Oncheon 0.119 6.8 8.9
Suyoung 1 0.231 6.0 25.7
Suy oung 2 0.015 7.6 3.3
Chuncheon 0.040 12.4 283
Udong 0.501 50.9 45.0
Dongcheon 2.268 8.8 17.8
Junpo 0.251 12.0 23.7
Hakjang 0.009 5.6 45
Dukcheon 2.450 26.0 37.8
Daecheon 0.154 4.6 1.7
CheonKeun 0.286 20.1 184
Samrak1 0.049 10.0 41.3
Samrak?2 0.085 26.6 60.6
Kamjeonl 1.541 191.8 240.0
Kamjeon?2 3.675 259.7 104.7
Janglim 0.257 23.0 32.8
Seonak dong 0.159 6.8 10.4
Joman 0.370 10.2 23.3
Sineo 0.245 4.4 9.5
Pyeongkang 0.088 14.3 15.6
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Table 15. Surfactants Concentration in Sewage treatment plants
Name AE7(mg/L) COD(mg/L) SS(mg/L)

SY1 In 0.585 84.0 172.9
SY1 Out 0.342 12.0 1.7
SY2 In 0.630 86.0 150.0
SY2 Out 0.349 12.0 10.8
HUD In 1.693 131.4 244.3
HUD Out 0.035 10.2 3.0
NB In 0.966 50.0 97.5
NB Out 0.017 10.6 2.1
JA In 0.176 38.0 59.0
JA Out 0.000 5.0 2.2
KB1 In 1.146 78.0 154.0
KB1 Out 0.117 19.2 6.2
KB2 In 0.928 82.5 174.0
KB2 Out 0.127 19.2 2.5
SB In 0.986 97.1 108.2
SB Out 0.297 6.2 0.4
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