Journal of Korean Society of Water and Wastewater ASHAESRK| =5
Vol.22. Nob. pp. 541-550 October. 2008 227 55, pp. 541-550, 10¥, 2008

M

=

HSZ +AIM MAERME Sxof ciet SEE ALY A

HI

Unit Mass Estimation and Analysis from Textile Spinning/Weaving
Manufacturing Facility Nearby Nakdong River Basin

O|ZAl-2E}- 7 H2 - 222 AL 0| SEf - 0| S &

Hongshin Lee - Gontae Son - Jungeun Gu - T. Konboonraksa - Hongtae Lee - Seunghwan Lee *

FZ4TEER

=

fob

ZoTaklstm E2ATsI

r
OH
OH

(2008 6330 T4 2008H 925 1 Xk 2008 102 2xk+H: 2008 1028 AHEH)

Abstract
In this investigative study, the unit mass discharge for the major water quality parameters such as flowrate, SS, BOD,

CODmn, CODcr, TN, TP from textile spinning/weaving industry nearby Nakdong river basin was estimated. To represent the
respective industries, three companies from hundreds of textile spinning/weaving industries located in Nakdong river basin
was carefully selected based on its manufacturing goods, flowrate and location for the estimation of unit mass discharge
based on unit operation and process. There was a drastic decrease of unit mass discharge estimation between influents and
effluents of water quality parameters, which represents the removal capacity of wastewater treatment plant. With the advent
of new regulation on the imposed payment proportional to the total amount of pollutants discharge into the water body, the
concept of cleaner production technology should be employed in the unit operation/process in wastewater treatment plant as
well as textile manufacturing procedure to minimize the levy on the pollutants discharge. Unit mass discharge estimations of
unit process (estimated in this study) in major water quality parameters (SS, BOD, COD, TN and TP) based on land were similar
to those of composite process (estimated by National Institute of Environmental Research). But the unit mass discharge
estimations of unit process in BOD and CODmn based on total sale were much higher than those of composite one while in
SS, TN and TP similar to each other. For the detailed estimation of the imposed payment, unit mass estimation based on unit

process should be further emphasized.

Key words : Unit ass discharge, Textile Spinning/MWeaving Industry, Industrial Wastewater, Unit and Composite Processes,
Wastewater Characteristics
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Survey on Current Situation of Industry and Annual Flowrate
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Analysis of Water Quality Parameters
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Estimation of Mass Loading Rate

Estimation of Unit Mass Discharge Based on Yearly Sales, Space,
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Fig. 1. Flow diagram of unit mass estimation.
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Fig. 2. Schematic diagram of textile spinning/weaving manufacturing and wastewater treatment facilities.
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Table 1. Wastewater characteristics of textile spinning/weaving facility
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(All units are in mg/L except Temperature and pH)

Site Temp.CC)[ pH | DO | S8 BOD [ CODmn [ CODer | TN | TP [NO2-N [ NHs=N [ NOz—N

Mean | 17.30 |6.70|3.82|14.10 | 125.13| 88.03 | 177.02| 2.40|0.05| 0.05 | 1.84 | 0.41

iben | Mex.@) | 25.00 |6.82|6.87|16.30 | 188.70 | 112.80| 258.15 | 3.50 |0.09| 0.06 | 2.48 | 0.84
Min.b) | 12.50 |6.60|0.10|10.70 | 89.49 | 69.00 | 134.70 | 1.25|0.02| 0.04 | 1.08 | 0.00

S/c) | 6.74 |0.11]3.44| 2.99 | 55,19 | 22.46 | 70.29 | 1.20[0.04| 0.01 | 0.71 | 0.42

] Mean | 16.30 |6.81(7.34|12.87 |109.45| 87.84 |145.74|0.81[0.07| -9 | - - -
Spinning/ | Max 21.60 |7.10|8.50|17.30 | 147.40|120.31|183.90|1.90[0.08| - - -
Weaving | | Min. 11.40 [6.67|6.55| 8.00 | 90.24 | 46.80 | 107.90| 0.20|0.07| - - -
S/D 511 |0.25|1.02| 4.67 | 32.87 | 37.50 | 38.00 | 0.94 |0.01| - - -

— Mean | 16.70 |6.91|6.47|16.33|117.60(106.10|167.11|0.53|0.06| ~ | - - | -
Spinning/ | Max 22,70 |7.06|8.39|17.70 | 155.80 | 142.20|175.33 [ 1.10[0.11| - - -
Weaving Il | Min. 12.20 [6.84|5.38|14.30 | 90.71 | 87.50 | 160.60| 0.22|0.03| - - -

S SR 5.41 |0.13|1.67] 1.80 | 33.99 | 31.27 | 7.51 049|004 - | - o R
Mean | 15.10 |6.79|7.81| 5.57 | 23.35 | 18.44 [109.85| 2.01 | 0.08| 0.01 | 1.59 | 0.35

et | M2 21.00 |6.85|9.10| 8.70 | 27.50 | 33.20 | 174.15|3.25|0.11| 0.02 | 2.37 | 0.71
Min. 10.20 |6.67 | 5.48| 4.00 | 17.45 | 5.23 | 24.20 | 1.08|0.05| 0.00 | 0.99 | 0.00

S/D 5.47 |0.10[2.02| 2.71 | 5.25 | 14,05 | 77.22 | 1.14|0.03| 0.01 | 0.72 | 0.36

a : Maximum, ® : Minimum, ¢ : Standard Deviation, d) : No data
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Table 2. Unit mass estimation from textile spinning/weaving process

hu

Zhgstn] A egol A Ak fre] #iFol glo] A2
WSS AAREIFAL ok BODE] 4$- 74l ollde o
gl 8 An7|Eow 7h7h 8.3 kg/‘ri gk 9 o

S
%
Jn}
il

8.63 kg/d - mrel BH {-& oA AxhiEd 9 1
7|Z0o R 7+7F 149 kg/\d - 9t ¥ 2 16 kg/d - m¢ B2
3] Aashar Q) o= AARFAAR Aol &4 F<l
sl el ae] A a8 s a1 Q= X0,
T QAT B Al B AP Al F83 X 77} F
2 9t} 3RANF CODer?] #-$- Azt 7|Zog zhzh
1.8 kg/Wd - 9T 9 9 7,03 kg/d - Wk Qo2 VRt a
ol Z Zol7t §les & & Utk +E L ATHA Aldel

w2 0.gh A WA} U2lo] ofFt RalRAEsL 43t 4

SR8 A7 917 71QA0] 2Tt welo] A

qlom ol A% FAMR Y4710 el ofet oE

A Ag vhgishE|A] R Alkeojof 3 Zlolth. Ea

W) 2Abstel 249 HelRAe)

£9] 9 2)7e] £A2AL BEF H2lage] 2o A
o

fl

o

it HejEgos v
3l X Fig, 304 Hof3al Q= vheh et AApgaa)z
JAY S35 S BOD, CODmn, SS, TN, TP7}
1197 5mg/L, 847.5mg/L, 177.5mg/L, 21.0mg/L, 4.35mg/LO]

ll‘

Site Parameter Flowrate BOD CODmn | CODcr SS T-N T-P
Factors (m*/year) | (ka/year) | (kg/year) | (ka/year) | (ka/year) | (ka/year) |(g/year)
Total Sales (million/year) 18 833.5 | 608.6 [1179.1| 93.9 15.99 330
Space (m?) 69 8.63 6.30 12.2 0.97 0.17 3
Influent Raw Material (ton/year) 51 6.34 4.63 8.97 0.71 0.12 3
Products (ton/year) 60.8 7.6 5.5 10.8 0.86 0.15 3
Number of Employees (person) | 2433.3 3.05 222.3 | 430.7 34.3 5.84 120
- Total Sales (million/year) | 11 | 437.4 | 351.0 | 582.4 | 51.4 | 3.29 | 290
Spinning/ Space () 60 6.60 5.30 8.80 0.78 0.05 4
Weaving | Raw Material (ton/year) 68 7.40 5.94 9.90 0.87 0.06 5
Products (ton/year) 36.50 3.99 3.20 5.32 0.47 0.03 3
Number of Employees (person) | 5763.2 | 630.8 | 506.2 | 840.0 | 72.15 4 .69 420
I Total Sales (million/year) | 7| 313.3 | 282.7 | 455.2 | 43.5 | 1.41 | 170
Spinning/ Space (m?) 40 4.73 4.27 6.72 0.66 0.02 3
Weaving I Raw Material (ton/year) 40 5.30 4.78 7.53 0.74 0.02 3
Products (ton/year) 243 2.86 2.58 4.06 0.40 0.01 2
Number of Employees (person) | 3395.3 | 451.8 | 407.6 | 642.0 62.8 2.03 240
] Total Sales (million/year) | 175 | 149.3 | 1179 | 7025 | 356 | 12.9 | 530
Space (m?) 66.0 1.6 1.2 7.3 0.4 0.1 6
Effluent Raw Material (ton/year) 49.0 1.1 0.9 5.4 0.3 0.1 4
Products (ton/year) 58.4 1.4 1.1 6.4 0.3 0.1 5
Number of Employees (person) | 2336.0| 54.5 43 .1 256 .6 13.0 4.7 200
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Fig. 3. Comparison of water quality parameters in composite and unit

processes.
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Table 3. BOD/CODmn and CODmn/CODcr ratios in spinning/weaving industry

Site Parameler | Bop(mg/L) | CODmn (mg/L) | CODer(mg/L) | BOD/CODmn | CODmA/CODer

Spinning and Weaving | 109.4 87.8 1457 1.25 0.60

Spinning and Weaving |l 117.6 106.1 167.1 1.11 0.63
Influent 1251 88.0 177.0 1.42 0.50
Effluent 23.4 18.4 109.9 1.27 0.17
Average - - - 1.35 0.34
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Table 4. Comparison of annual pollutant loading rates in industrial complex with textile spinning/weaving

Reference Source of Unit Mass Loadings in kg/ha - yr
Constituents Novotny(1993) Browne(1979) Lee(2000) This Study
Highways Industrial Site Urban Area Textile Spinning/Weaving Industry
BOD - 122~667 16,000~86,000
COD = 1055~1086 348~1,856 12,000~63,000
SS 450~1,700 400~1,700 506~2,205 4 000~10,000
TN 1.9~14 1.9~14 9.7~151.3 1,000~3,000
TP 0.9~14 0.9~4 1 6.9~28.7 60~300
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