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# #5172320123 : MAJOR APPLIED POLYMER SCIENCE AND TEXTILE TECHNOLOGY
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This research describes the processes of anionic dyes separation (from waste
dye solution) using by-product from lactic acid production. In this work, three types of
waste dye solutions consisting of reactive dye (Procion Red H-E7B) , direct dye
(Solophenyl Green BLE 155%) and acid dye (Lanaset Blue 2R) solutions were prepared
for the study and dyes were removed from waste dye solutions as precipitants via the
anionic (dyes)-cationic (by-product) interaction. The dye precipitation processes were
conducted at various temperatures, times, agitation rates, pH and by-product contents,
and dye contents in waste dye solutions were measured both before and after
precipitation using spectrophotometry technique in order to evaluate the efficiency of
dye separation. Appearance of precipitants was determined using scanning electron
microscopy and quality of waste water was also evaluated after dye separation. An
approach to reuse the precipitants for dye separation as well as an attempt to degrade
dyes (in the precipitants) using microbes (in the air) were also conducted. Quality of
waste water was evaluated after dye separation. Results indicated a successful
outcome of separation of all three anionic dyes from waste dye solutions using this by-
product. Waste water was clear from original color and could be reused in textile wet
processes. In addition, it was found that the precipitants containing by-product and
dyes could be reused for dye separation. In terms of dye degradation study, results
showed that after leaving precipitants in the air for 4 weeks, precipitants appeared

lighter shades as well as lower dye concentrations than the original precipitants.
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<EﬁmL‘tfwﬁ]ﬁvﬂlnductively Coupled Plasma-Optical Emission Spectroscopy (ICP-OES)

il TN (Haansusaansg)
TehLpeIN 3103
= A
wnTdeN 255
TWungLTeis 8.17
=
WARLTSIN 6.72
Nagnasa £4a8in31 0.10
JCETR 0.42
wHanTig #8131 0.10
THALATN #8131 0.10
AN 2.61
TALaas £4a8in31 0.10
Anna £4a8ein31 0.10
NAILAY £4a8in31 0.10
Aanza $aenN3n 0.10
WARALNEIN $aen3n 0.10
ATy 1eend1 0.10
Azia £4a8in31 0.10
a a
GEPSIEY 1.94
AN eaendn 0.10

waneig lavzunerfiandiBunlansaindi 0.1 Haaniusedns luaunsadnan e
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F11379% 23 N13ATIENLENI e lanssne luiiddanlniinst Solophenyl Green BLE

155%latinAliA Inductively Coupled Plasma-Optical Emission Spectroscopy (ICP-OES)

il TN (Haansusaansg)
Trmei 1505
wNNIdEN 6.65
INUnATEN 6.39
WARLTEN 11.22
Waanasa #aandn 0.10
[GEEN 1.15
LN #aendn 0.10
TuauATN #aendn 0.10
WAN 1.53
TALaas #aandn 0.10
Hnina 2.88
NBIUAY #aandn 0.10
fanzad #eend1 0.10
wARL e #aendn 0.10
ATy 1eend1 0.10
Pz #aandn 0.10
azgAillen 2.68
AN eaendn 0.10

waneig lavzunerfiandiBunlansaindi 0.1 Haaniusedns luaunsadnan e
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F1379% 94 NsaRIzinLERnisg lavissing TuinAdenAuaTa Lanaset Blue 2R Aot

A8N1INAdaL Inductively Coupled Plasma-Optical Emission Spectroscopy (ICP-OES)

il TN (Haansusaansg)
ISR 1235
wNNIdEN 9.62
INUnATEN 11.25
WARLTEN 41.62
Waanasa #aandn 0.10
[GEEN 0.38
LN #aendn 0.10
TuauATN #aendn 0.10
WAN 0.78
TALaas #aandn 0.10
Hnina aendn 0.10
NBIUAY #aandn 0.10
fanzad #eend1 0.10
wARL e #aendn 0.10
ATy 1eend1 0.10
Pz #aandn 0.10
azgAillen 1.85
AN eaendn 0.10

waneig lavzunerfiandiBunlansaindi 0.1 Haaniusedns luaunsadnan e
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M13199 25 N1sdAsIzviutENaMestavssne luliainuanaesldainnisuannse

WANYIN Tmﬂmﬁﬁﬁlnductively Coupled Plasma-Optical Emission Spectroscopy (ICP-OES)

il TN (Haansusaansg)
ISR 17.3
wNNIdEN 210.8
INUnATEN 8.41
WARLTEN 116.4
Waanasa #aandn 0.10
[GEEN 0.49
LN #aendn 0.10
TuauATN #aendn 0.10
WAN 0.16
TALaas a4 0.10
Hnina aendn 0.10
NBIUAY #aandn 0.10
fanzad #eend1 0.10
wARL e #aendn 0.10
ATy 1eend1 0.10
Pz #aandn 0.10
azgAillen 1.50
AN eaendn 0.10

wneug lavzunertandiiunulansaindi 0.1 faaniusedns luaunsadnan s
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(NBUANATNAL)

(VAIANAZNAL)

917 a2 Anwouzundeddanlaning Solophenyl Green BLE 155% 7naulazuadnig

ANALNAUANLLANARE LFAINANTHARNTALANTN
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(NBUANATNAL)

(VAIANAZNAL)

217 A3 ANHUZUNAYASANULETA Lanaset Blue 2R MAAULAZUAINIIANAZNAUAILNA

u

waatlFaNNNITNARNIALANTN



NMANUIN 3
(&)
UsEn1IANSENSINAARIUNTTH
atfudi 2 (w.A. 2539)
AANAINANN LUNTZI T U 1999TU W.A. 2535

1529 MUUAAMANHMUEIBIUTINTELIERANAINT59U

o o

anAgauan AN lude 14 LLmﬂgﬂizmqmﬁuﬁ 2 (W.A. 2535) AANATNAINN

% o

Tunsearmiioyalfleseu w.A. 2535 Nseydn “Wnszinaiiiveanainisssuiuualaninig

v o

1 v
o/ a o

1 1 =K = o Q” :// a o 3| dl
@mﬂmﬂNummmummuum@m:rmztﬂuiﬂmumﬁuumn’mumimﬂizmﬁlﬂumm

a 1 Z’/ jy 16) ¢l o v A . . y & a
NAAPLLNTN LLG]‘V]Q‘HIF]@\?VLNISHQﬁV]WSLML@@“’Q”Iﬂ (Dilution) ?ﬁN%ﬁ]?Q’]ﬂ’]?ﬂ?gﬂifJ\‘l‘ﬂqE]ZQ’]‘Mﬂﬁ‘ﬂ\l

aseaniszniAnuuaAAN LTI ss I teanan lasuATH

489N 1 ANRIINAAINN
y v o ¥ oo da - 4 .
179 uN1ede Wdeiiiaainnisdsznaufanislssnugnaunssunazszunag
.3 = y o o = 5 o~ o ¥
WUAIUIAN51904E1300aNgdRINIAAEN uaz NI INIINDINARAINNT N T8
v 4 v,
ARUIINTIaINRAnssNaululssugaaunssn Ineinefeaiulilniuninsgiuasuns

5 X Ao X
ﬂ’1??3U’1ﬁlu’m\ﬂ’lﬂ’1ﬂuﬂiﬂuﬂﬁ‘$ﬂ’lﬂu

[
o @

1ol 2 WN5EU22aNAIN LTI UABINAMANLT AR

1. ANlungaLazsne (pH) Janldtesndn 5.5 warlininndn 9.0

[

2. #5e4 (TDS ¥i3a Total Dissolved Solids) fadN A6

=he

{ =

2.1 fn Naea TNINNgn 3,000 Fadniusiedns veaetauansANaINAnIMUall
. SO, S g
PUAULFNUENT unaeseeiLing viselszinnaedlssnugnanss
FNNT NIN1INUYAAIUNITNAMUA WAFBIlHNINNGN 5,000 Haaniusie

apg

%
°

2.2 1n79T99r 1 888NAN 1399 UG AN AR ANANLAN (Salinity) H1nnda

1 aa

a a o a 1 aA 90/ : ISP ! dld 1
2,000 HaaNTUFADAAT ANVIALAR TuniisaziANINNINANALeE mmgiu

v
uragunle iy 5,000 SaanSusaang
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a o Aa A

3. @17u29ua8Y (Suspended Solids) ldN1NN91 50 Na@AnFuAeART TR A
. do v X .o y ¥ . -2
WANA19ANANINLA LS TUALUFNIUTNTNG WHAITIFUUNTAY Talssinnaas

Tssugranunssn mauvinaulsseugaaunssuninue ussiasladninndn 150

%

HAANTHADANT

o

4. TanzminiAnfail

4.1 Usan (Mercury) lduanndn 0.005  RaAnSUFARART
4.2 vivawilen (Selenium) Tduanndn 0.02 RadAnsuFeaRs
4.3 upALHEN (Cadmium) ldnnnngr 0.03  Raanfusedns
4.4 Az (Lead) ladnannan 0.2 AaanTuAaAng
4.5 andiEia (Arsenic) lduanndn 025  NaAnsumAeans

4.6 Tasew (Chromium)

4.6.1 Hexavalent Chromium ldunnngn 025 Naanfusedns

4.6.2  Trivalent Chromium ldunnndn 075 Raansusedns
4.7 N3N (Barium) ladnnndn 1.0 R AR
4.8 fifia (Nickel) ladunnndr 1.0 Nadniureans
4.9 Naaume (Copper) ladunnndn 2.0 AaAnTusedng
4.10 §9nA (Zinc) ladnnndn 5.0 Faansuseaans
4.11 uwa4Ni@ (Managanese) ladnnndn 5.0 RN AR

5. dalWs (Sulphide) Aatnauilulalasaudalus (H,S) lunanndn 1 Jaaniusia
ang

6. laenlud (Cyanide) Ameuulalasaulaenlud (HCN) lsinanngn 0.2
Nadaniusaamg

7. Wefianlas (Formaldehyde) linnnan 1 Raaniuseans

8. @1susznauuea (Phenols Compound) lHu1nnan 1 Nadnsuseans

9. ARE3UBAT (Free Chiorine) luNnnIn 1 Raansusaans

10. WAR ks (Pesticide) Fialai

11. 9o Tunnan 40 aamtaLdea



12.

13.

14.

15.

16.

17.
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2 sasldiflunneianes
a v e L
nau faeldifunneianea
e lusiu (Oil & Grease) Hu1NN91 5 RaanTNAAANT VTaRIALANFN
oo v o - y ¥ . . ¥ X

ANNAIBA LY TUAVLTHIUNTAY wHadTe9FLTNAY WTalssinnaaalseany
AAANUNTIN muﬁmmiiwmqmmummﬁwum wrigasliunnngn 15 Aaansu
FRaARI

| = = . . dl a =
A1 UTeA (Biochemical Oxygen Demand) N9nuNN 20 2NANTALTEA LIAN 5
o 1 1 a a o I a =l 1 ndl o 9/49( o
41 ldnnnndn 20 AadN5HARART YTaNAWANANNANNRNTUUA LS TUAULENIW
U7 UNA99a95 UL TN 1Talszinn1a9ls9eugRaIuNITN ANANINTINNY
RRAMNIINNIUA UsisiaslduINngn 60 Hadniusaans
A1 MLALEY (TKN 138 Total Kjeldahl Nitrogen) ludunnndn 100 Aaaniusedans
= , Ao X o A ¥ X \ o & X =
PIDB1ALANFAIGAINNNINLA D TUAVUTNIUUIAY WNAITRI5U LAY UTD
Uszinnaealssuanannssd AuinanlsugRaunIsunIuue wssagls
NINNG1 200 NAANTNEBART

A1 @laA (Chemical Oxygen Demand) ldunnnan 120 Haansusaans vireana

. Ao v X o 3 X ! o 5 X 4
LLMﬂMWG@WﬂWﬂ’]M%ﬂ1’J PUALUTUILUIAN UWUATa95UUNAN WTalszinnaas

Tr99ugRaIvNgsy wAseqlinNngn 400 Faaniusiadns
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