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Abstract

The natural indigo-dyed fabric is a renowned and highly popular product under the
One Tambon One Product (OTOP) initiative of Sakon Nakhon Province. In the production of
indigo-dyed fabric, yarns are dyed with indigo pigment and then washed to remove excess
dye. This washing stage results in the generation of wastewater in the indigo dyeing process.
This research was a survey study aimed at investigating the wastewater quality from the indigo
dyeing process compared with the announcement of the Ministry of Natural Resources and
Environment on the determination of standards for controlling wastewater discharge from
small businesses that produce certain types of goods or services, 202 1. Wastewater samples
were collected from community enterprises engaged in indigo dyeing in Sakon Nakhon
Province, covering 8 districts, with a total of 40 samples. The study found that the average
dissolved oxygen (DO) concentration was 2.51+1.68 mg/|, pH 8.84+1.15, electrical conductivity
(EC) 1019.63+1088.81 wS/cm, and color 1732.29+2338.41 PCU. The biochemical oxygen
demand (BOD) was 2.04+1.58 mg/l, chemical oxygen demand (COD) 397.20+633.42 mg/|, total
solids (TS) 1442.33+1831.84 mg/|, total suspended solids (TSS) 535.15+941.82 mg/l, and total
dissolved solids (TDS) 931.05+1171.85 mg/l. The settable solids were 3.98+8.03 mg/|, total
nitrogen (TN) 5.10+8.62 mg/|, total phosphorus (TP) 0.30+0.22 mg/|, and organic matter content
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was 238.03+337.92 mg/l. The color value, COD, TSS, and settable solids values exceeded the

permissible limits when compared to Thailand's wastewater discharge standard.

Keywords: Indigo dyes; Dyeing process; Effluent; Wastewater; Standard for wastewater
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Figure 1. Map of sample point

nMafiufiegnauaznsadinmeigunmiinie

Fudunisiiuiedauagisnslinseiamuninin Tnesausiudaed1aiiisninduney
n3gounazt urauMIE NI TTUIUNSSauiaTY wasldneuandsindeunsuan nau
Tamisguyudournasn Jaminanauns 9w 40 Mg wavliasgvinuaudinnien nkazadl
vesuieg19ay 3 91 guamunfinsaTaniaaui Idun A1 pH YSunmeendiauiiazanen
(Dissolved oxygen: DO) wagn15ulwiln (Electrical conductivity: EC) a8 multi probe meter (YSI
556MPS, USA) antufiusegnsihiisnnnnszuaunsdeuinasulagldnafuiogsmaraingdn
wadlwsiau (polypropylene: PP) §1uau 5 8n3/f10819 wazviin1suiusnuanimiifaogad]

gl 4 °C Tunaessnwmnuduneuthuninsziluiesufifinig fadl (Table 1)

Y]

U7 22 atuft 1: €0220108 5/19



NARESUAN AGRICULTURE
JOURNAL Effluent Quality from Indigo Dyeing Process

ISSN : 0859-3027
ISSN (Online) : 2730-356X

Table 1. Parameters and methods for water quality analysis

Parameter Method Standard

pH multi probe meter (YSI 556MPS, USA) "Wastewater quality standards discharge from small businesses

Total suspended solid (TSS) Filter through glass fiber filter paper and dry at "Wastewater quality standards discharge from small businesses

(mg/) 105 °C (APHA, 1980)

Biochemical Oxygen Demand  Azide modification (APHA, 1980) "Wastewater quality standards discharge from small businesses

(BOD (mg/U

Chemical Oxygen Demand Close reflux with potassium dichromate (APHA, "Wastewater quality standards discharge from small businesses

(COD) (mg/V) 1980)

Total dissolved solid (TDS) Filter through glass fiber filter paper and “Wastewater quality standards set for factories and industrial estates

(mg/\) evaporate at 180 °C (APHA, 1980)

DO (mg/) multi probe meter (YSI 556MPS, USA) *Wastewater quality standards discharged to irrigation canals

EC (uS/cm) multi probe meter (YSI' 556MPS, USA) *Wastewater quality standards discharged to irrigation canals

Apparent color (Platinum- Colorimeter (Hanna-HI 727, Romania) *Wastewater quality standards discharged to irrigation canals “Wastewater

cobalt unit: PCU) quality standards discharged to groundwater

Settable Solids (mg/l) Imhoff cone “Wastewater quality standards set for some building types and sizes

Total Nitrogen (TN) (mg/l) Persulfate oxidation (Grasshoft et al., 1983) *Wastewater quality standards discharge from local community
wastewater treatment system

Total Phosphorus (TP) (mg/l)  Persulfate oxidation (Grasshoft et al., 1983) *Wastewater quality standards discharge from local community
wastewater treatment system

Total solids (mg/l) Evaporate at 105 °C (APHA, 1980) *Wastewater quality standards discharged to groundwater

Salinity Refractometer -

Organic matter (mg/) Applied from Walkley-Black Method (Boyd, 1995) -
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Table 2. Information on community enterprise groups

Size of community enterprise

Information Small Medium Large Extra-large Mean
(n=6) (n=6) (n=2) (n=2)
frequency of 2-3 3-4 3-4 5-6 3-5
indigo dyeing time/week time/week time/week time/week time/week
Types of water  Groundwater  -Groundwater — Groundwater - Tap water - Groundwater
used for dyeing  (100%) (73.4%) (100%) (100%) (75%)
fabrics - Tap water - Tap water
(26.6%) (25%)

Water volume 136 l/time 154 /time 210 Vtime 375 /time 220 /time

used in fabric

dyeing
Wastewater - Drain to - Drain to - Drain to - Drain to - Drain to
management washing point  washing point  washing point drainage washing point
from the fabric ~ (100%) (95%) (100%) canal (50%)  (92.5%)
dyeing process - Drain to - Drain to - Drain to
drainage canal washing drainage canal
(2.5%) point (50%)  (5%)
- Drain to - Drain to
groundwater groundwater
bank (2.5%) bank (2.5%)

aunmitiislunszuiumsdoudnvasngadamiagay
MnmsinseiguniideuinlUldlunszuiunsdeninesuvesngusiegts S1uau 40
free nummamtreuthaldlunssuiunisdendnasuiidadsusinueendiaufiazanei
3.39+0.75 mg/l AfiLet 6.80+0.91 AIMLAL 0.10+0.38 ppt wazansilwivaAy 400.95+241.84
pS/cm
MNMFAATIgiaunINinTisaInd uneun1douuarn1TdsreInTEUIUNMISaNrAT A
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WA, 2564 wudnArevAedgliifuninsgiuiiiseg1eliidedAymieada (7=0.906, df=39,

P=.371) A1tled LAnadusniunsguinsegsltedfynsatanseau 0.05 (T=-232.65, df=39,
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Effluent Quality from Indigo Dyeing Process

Table 3. Wastewater quality from the indigo dyeing process (Mean+S.D.) compared with the standard of wastewater (n=40)

Wastewater quality from the Wastewater
Parameter Types of wastewater standard
indigo dyeing process standard
pH 8.84+1.15 55-9.0 'Wastewater quality standards discharge from small businesses
Total suspended solid 535.15+941.82 <50 mg/l "Wastewater quality standards discharge from small businesses
(TSS: mg/)
COD (mg/V) 397.20+633.42 <120 mg/L "Wastewater quality standards discharge from small businesses
BOD (mg/l) 2.04+1.58 < 60 mg/l 'Wastewater quality standards discharge from small businesses
Total dissolved solid 931.05+1,171.85 < 3,000 mg/l AWastewater quality standards set for factories and industrial
(TDS: mg/\) estates
Dissolved oxygen 2.53+1.68 > 2.0 mg/l *Wastewater quality standards discharged to irrigation canals
(DO: mg/\)
Electrical conductivity 1,019.63+1,088.81 < 2,000 uS/cm  *Wastewater quality standards discharged to irrigation canals
(EC: pS/cm)
Color (PCU) 1,732.29+2,338.41 ® Not *Wastewater quality standards discharged to irrigation canals

Settable Solids (mg/)

Total Nitrogen (TN:
mg/)

3.98+8.03

5.10+8.62

objectionable

< 50 PCU
< 0.5 mg/l

< 20 mg/l

SWastewater quality standards discharged to groundwater

“Wastewater quality standards set for some building types and
sizes
>Wastewater quality standards discharge from local community

wastewater treatment system

Volume 22 Issue 1: e0220108
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Table 3. (continue)

Wastewater quality from the indigo Wastewater
Parameter Types of wastewater standard
dyeing process standard
Total Phosphorus 0.3029+0.22 < 2mg/l *Wastewater quality standards discharge from local community
(TP: mg/V) wastewater treatment system
Total solids (TS: mg/l) 1,442.33+1,831.84 < 2,000 mg/l SWastewater quality standards discharged to groundwater
Salinity (ppt) 0.61£1.32 - -
Organic matter (mg/l) 238.03+337.92 - -

'Announcement of the Ministry of Natural Resources and Environment on the determination of standards for controlling wastewater discharge from small businesses
that produce certain types of goods or services, 2021

’Announcement of the Ministry of Natural Resources and Environment on the determination of standards for controlling wastewater discharge from industrial
factories, industrial estates and industrial zones, 2016

*Order of Royal Irrigation Department on prevention and correction of low-quality water drainage from irrigation canals and waterways connected to irrigation canals
in the irrigation project area, 2018

“Announcement of the Ministry of Natural Resources and Environment on the determination of standards for controlling wastewater discharge from some building
types and sizes, 2004

°Announcement of the Ministry of Natural Resources and Environment on the determination of standards for controlling the discharge of wastewater from local
community wastewater treatment system, 2010

SAnnouncement of Ministry of Industry No. 5 (1978) issued under the groundwater act on the determination of academic criteria and measures for the discharge of

water into groundwater
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(Senasri et al., 2022)
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Figure 2. Wastewater quality from indigo dyeing process compared with wastewater standard
criteria (A) pH (B) Total suspended solid (C) COD (D) BOD

[Sample no. 1-6 represent small-scale enterprises, no. 7-36 represent medium-scale, no. 37-38 represent

large-scale, and no. 39-40 represent extra-large scale]
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Figure 3. Wastewater quality from indigo dyeing process compared with wastewater standard
criteria (A) Total dissolved solid (B) Dissolved oxygen (C) Electrical conductivity (D) Color

[Sample no. 1-6 represent small-scale enterprises, no. 7-36 represent medium-scale, no. 37-38 represent

large-scale, and no. 39-40 represent extra-large scale]
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Figure 4. Wastewater quality from indigo dyeing process compared with wastewater standard

criteria (A) Settable solids (B) Total nitrogen (C) Total phosphorus (D) Total solid

[Sample no. 1-6 represent small-scale enterprises, no. 7-36 represent medium-scale, no. 37-38 represent

large-scale, and no. 39-40 represent extra-large scale]
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Figure 5. Wastewater quality from indigo dyeing process (A) Salinity (B) Organic matter

[Sample no. 1-6 represent small-scale enterprises, no. 7-36 represent medium-scale, no. 37-38 represent

large-scale, and no. 39-40 represent extra-large scale]
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