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Abstract

There are many small dyeing industries located throughout Thailand. This occurs the
contamination of waste water from the dyeing process into the environment that causing
environment unsecure. Therefore, the objectives of this study are to apply the bio-sorption
from rice straw to remove the dye color from tbe dyeing solution during the process of dyeing
and to study on the effect of the fabric quality after treated. The cotton fabric and direct
orange 39 was used as the color and the materials throughout this study. The bio-sorption
samples applied for this study were untreated straw and treated straws by NaOH and H,SO,
respectively. The sorption ratios of the bio-sorption to volume of waste .solution were 0.01, 0.03
and 0.05 ¢/ml and the absorption periods were 0 to 120 minutes were employed for this
‘experiment. The result showed that increasing the absorption time fhe ash content from the
bio-sorption increased the efficiency of color removal also increased and it tended to stable
beyond 80 minute of soaking with all sorption ratio. The maximum ash content occurred in the
sorption ratio of 0.05¢/ml with the NaOH treated straw and it gave 88.67% of the efficiency of
color removal. For the H,50, treated straw and untreated straw gave 172.67 and 91.66mg of
absorbed ash content and 59.53 and 46.49% of the efficiency of color removal respectively.
The fabric quality showed that the fabric color of passing this wasted water treatment approach
were non significant with the regular dyeing approach (no straw added during dyeing). In the
regular dyeing approach there were more the color pigment attached with fabric than the -
treated approaches. Furthermore, the fabrics with no straw added during dyeing were more

dyeing and more fastness than the straw added approaches.
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dusiel vhlilinanassldanmafuifeuarddradusiuounn Wy st unau 5191 waratednn
usu :nmssienuwessSundhagul way Attasampunna [25InuinUsemnalnesinanastldainnisuae
it unau 11 dusu 5191 1.6 Sy wasnedn 117 Sudused %aﬂw%’nﬁmﬁaaq’lumﬁn
viesdazgnilulglumsiniziiaving aauudaidnuazldlunisvindensin uilasdiulngvuesld
Brswieridneenanituiidetszasilieviuiluseussludinelminuanizana fulniinanns
wilnliuazuardsmalinifudouanan é'ﬁuzumsﬁﬂW'mT'n%'qu‘JuLﬂw";’aqmﬁa‘lﬁmamsmwsm’iﬁ'
wenananunsiiugariuddaduamlumstisn Saamaslisnisvilng
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M7 2.1 psdusgneumaedvesiieirludwseussuisutuliuae fivvdaguq26)

Constituent (%) Wood Others - Rice straw

Softwood  Hardwood  Flax  jute  Sisal  Husk  Whole straw Leaf  Stem

Cellulose 46-45 4550 64 6 &6 35-45 4157 741 246
Hemicollulose 25-30 % 17 12 12 1828 33 25 W8
Lignin 2634 230 2 12 10 iy 8-19 7-8 45

Residual ash - - 7 2 2 1417 8-38 26-33 816

o ¢ o | ) v oy 1 9 Y [
AN9992.2 asrlszneumaniivesdiuansgesnadmuasinetauat whednlge et and

Si0; (g/ke) Lignin (g/kg) NDF® (g/kg) ADF (g/kg) Dig
"Polished rice 0.5 - - . 10 0.89
Rice bran 50 30 250 140 0.70
Rice straw 130 52£16° 820 531 : 045
Rice hulls 230 160 810 720 -0.08
Rice joints 350 120 - - 0
Barley straw 20 110 800 350 0.49
Oat straw 20-50 140 700 470 048
Wheat straw 10-50 85-140 828 540 0.44

RTINS NYAEN A EAMNUALDIAUTENALATTIR 991997 N N EY Microstructure
wudmiheinildnvusiiuiaviase dwlvguseneude crude protein hemicellulose | wag cellulose
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NN5MAABsBY Ozacar uag Sengil[28] dFeldtiFeniduasgadunuin idenimaglaaiiu
sadusznauiididy Ssnnelulassadranand Ussnou meflerduniy Aauantilunisuanuden
looou dun vyjmsuendan wiilun uszmylansenda dufy arsiwaglaaiiterlufides Fadutan
mﬁaﬁﬁaﬁamﬁuﬁﬁLﬂumi@mﬁmﬁﬂﬁ Tneawizodsfamsgadulaveminuasddou
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Juegiuarnnudunsassiiangay fefl pH 3 uazaunsMsgaduTivmnsamduuuy Langmuir
isotherm Seazaenndasfunisfinues Garg wavAne [30] fifnsmsiedidosnndunmausuidie
uldlunsidnddeumethylene blue wuin %L?{aammiaﬁﬁﬂﬁé’faﬂﬁqaqmmaiunm 30 wniidaus
Bunsvnad Iﬂaﬂ'smmmsﬂ’tuﬂﬁﬁﬁmﬁE’J’auﬁuﬁu'U%mmmi@,ﬂsﬁu AN Tuvesddon uadAl1m
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Dunsamsayldfivarontsidnddousiaiviilsn ﬁmfu%mﬁu’hmiﬁwﬁlﬁaamnlﬁmﬁmmqu‘fJumi
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fnaeusumaiiuslnadrufuommdnlasiansUsemelunouiode unavdadutanmdeld
wmmimwi‘uﬁwﬁaﬁﬁ;Eauhﬁ'mﬁ%’aiué’mmi’L‘B'Lﬁui’aq@ﬂsﬁ'uLﬁamﬁ’mﬁé’amaanmr\miasmaﬁa’f@m
U WITEYeY Yusra uay HagB3lumsldvheimeaduddoulainiion 31 uasdladnvioniur 26
lnefnwadeludhuenudnduvesansavaneGusu 5 sedu fie 25 50 75 100 wag 125 fadndudedns
dneuvesidngaduselininsansazatefifon (dose) 5 seuU fio 0.06 0.07 0.08 0.09 uay 0.1 nduse
fins uag pH 5 52U fio pH wihfu 2 3 4 Suaz 6 lnemuguszezinatlumsgaduil 3 99l aua
gamgiluniseadud 30 ssrngaluauayldvuinvesiaggadu 0.255 fadiuns wuinaruauisaly
nsgaduiidey lasnviisn 31 gean Aafisysu pH 2 %ammsnamsﬁ’uﬁlﬁ 57.88 mg/g UazAMUEINSO Y
msgeduddeulaSniioaisusi 26 gean Aefisedu pH 3 %"’qmmsn@ﬂsﬁ’uﬁlﬁ 36.14 mg/elisysumny
uduvedddon 125 fadnfuriedng wenainty  Yusra  uae Haql32] dslevinns@nenludiuves
waunaranslunsgady laevaaes Iwrediduiangndudlasng sa 31 wasdladnvioaiiuvi 26 1
Teuga NIRRT 5-300 Uil lnenslduvudaessaunarmansluniseed pseudo-first-order uaw
pseudo-second- order @y dun1s pseudo-second- order aenAdeIaNITnasUIBN1IATU s
And ’
uanmmm%%’aﬁlﬁﬂénmé’a:ﬁi’aamﬁa’l%’mamimwmﬁﬂwmaﬂiﬁﬂﬁgﬂﬂwmwmaaﬂﬁ’ﬂﬂui’a@
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M50 2.3 G]’]EJEJN’JZ“IQL‘Viﬁ@l‘U%Nﬂ’ﬁLﬂUﬁiﬂﬁJﬂ’ﬁ’J’\JEJﬂ’]SU’]EJ'ﬂ‘ﬁUﬂ']’S@WUUﬁEJEJ&I’E]’EJﬂQWﬂ‘U']LﬁEJ[34]

Adsorbents Dyes
Sugar beer pulp Gemazol turquaise bue-G
Powdered peanut hull  Sunser yellow, Amaranth and Fast green
Rire husk ash Indiga Carmine
Chemically modified Methylene blue, Brilliant cresyl blue,
peanut holl Neutral red, Sunset yellow and Fast green
Peanut hutl Methylene blue, Brilliant cresyl blue,
Meutral red
Coir pith activated Reactive orange 12, Reactive red Z and
carbon Reactive blue 4
Coir pith activated Congo red
carbon
Coir pith carban Methylene blue
Znll, activated coir Acid brilliant blae, Acid violet, Methyiene
pith carbon blue and Rhodamine 8
Coir pith Acid violet
Rire husks activated Malachite green
carbon .
Rire husk-based Malachite green
porous carbon
Rice husk Congo ed
Tea waste Nethylene blue
Coniferous pinus bark  Crystal violet
powder
{Orange peel activated Direct M Blue-1D6
carbon
Neemn sawdust Malachite green
Guava seed carbon Acid blue 80
Peanat hull Reactive Black 5

Loofa activated carbon  Reactive orange
Apricot stane activated  Astrazon yellow (7GL)

carbon
Almond shelis Direct red 80
Lemon peel Malachite green
Bagasse fly ash Methyl violer
Polyzonum orfentale Mafachire green

Linn activated carbon

Y3 ot
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anuriuue[36] LLG\'?%‘miméwﬁlaimmzaum'amaﬁmﬂ%ﬁm%’mm‘iﬁ’amuaamﬂﬁ'%qdwuﬁiﬁﬂui’a@@,m
%’Uﬁ]%iawaﬂsswum'aQzumwﬁﬁuaqﬁnﬁchumsﬁaulﬁ sethlumiddeisednuludiuresnsiaulasanin
naal 6?'5@Lﬁuiﬁﬂniﬁﬁnﬁﬁnmﬁ’u@s}wLst'umEJLﬁeamﬂmsLﬂﬁﬁ'ﬁmﬂ"ﬁasa'\msnwé’ﬂud’sumaqaﬁ
iwdeus isvhanslassadisunsdiuvesTaggaduninisinensiliiilassadegnuanndedy
AR08 .

- UIENSAALUASEN INYDILNAUAILNTATHIN TaenAaDdUT s uNBUUSE AN ATNTDILNAULAY
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wnaufkunsaaLlasEnmmensAnsnAssAuaududy 0.6 Tua wulnsdfRIunIsAaLUa
anmsensadninilanuanansalunisgedunsadasnlaiiuduiie 13 Sadnsu/dwdinvhadnutaniu)

waglunmsfnweaunamanivesnisgadulnsldaunisvaunacmanslunisgedu pseudo-first-order
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AduUsEansanduins(R) ’uaawﬂa%"nLLazWN%’ﬁimumsﬁmLLUaaamwé’wnsm%m‘%nagjﬁ 0.99 uay
0.97 [34]

Tunsvaaeses sagnik uazamg [37] N1sMAADIRALUAAN 1NYBILNAURIE NaOH iiiaedna
dou Crystal Violet sannansaraneddonfiniondu wuinlumsvaaeaudeunasdndiuveunause
USunsansazatesaud 0.5-5.0 n3usedng uasldsuulasseu pH faug 2-10 wudrmwansaluns
y¥ndoonanarsazariiniudlofudndruvosunauseaisazaresaug 0.5-1.0 N3UAPARS uazdl
ANUEINNIlUN1SYIRddeu Crystal Violet 1557{216117'{ pH 7 wnaufinunisiaulasan ngae NaoH &
ANuAINNTalUNSIIRAdausanatnarsazateldAnIwnaussIual FamnnUSeuiisudnyEnig
MenMYsILnaulngssTNATULNAUTHIUNSHALUAENNERY NaOH ﬁqguﬁ 2.6 Auiuldunaud
HIUNSARLUAIENTNAY NaOH ﬁﬁnwmz‘[mm%egﬂfmauuﬁuﬂagﬂﬁwmmuummﬂaan Sauuiud

Ralunsgedulvigetu dnavihlieauenanstlunisgadu

dl ! 2/ a d ° o ! d
JUN2.6 amansunaumendesyansIAUBianasounifdavey 1000 i wnau(zu A) unaun
HIUNSAALUAIANTNAIE NaOH (5U B )[37]

mu%‘é’n’aﬁwLmaumamwﬁaﬁaa’a%mamﬁ%mmsmamﬁamasqquﬁ'lums@m%u3O°C pH =7
uazaududuiSusuredddandn 150 ppm wuduRaUTUSUan AT leEELlE-nsenle 10 Wit
LazunauTiUsuanmeeuosita -3 aasls -2- lensendlnsialnsiumsauenlundouraslss 60 wio
(CHMAQ) awnsapeadudivdn wazdsueaiinlawindu97.16% tas 71.87% audsu Wisuiiiey
ﬁ’udmﬁ’uﬂuﬁ%aﬁﬂmqa awsagaduaudnle97.59% walianunsagadudsueniilduanisAn
amdnduvedlas sulansonlediuiatlunisusuan munay nuinunaufivduanmeneledeslens
onleanududuio wite Aunanlunisusvanmunau 1 Ju ansogadudiudeldangn wazunaud
UFUanAmeCHMAC aududu 60 wid fuialumsusuanmunay 4 2l awnsngadudsuen
inlfaian neidogampilunsgaduiiinainsoec Wurocaruanansalunsgedudiudnauarasuen
finagiuann 71.87% Dy 94.47% [20]

UIY0e samah  waramz [38)Vnsanulasaninussunaulneldsunsdlaunnsadnsnuas

nsnelunidlaun HCl, H,SOuas HNOsevnaewsafiusaluaisaratsRusaduesiusenauilaly
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a o

msndaddounatsuiin) nudrwnaufiniunseauasanmiiensadesnivsednsnnlunisudasinia
unaufikunsinuasanindiensmedunse Tnsunauiiiunssaudasan mgae H,SO4, HCLHNOs LA
nndasn ussBnSnmlunsedndeysenined0.21-59.54%, 32.11-43.87%, 31.33-40.66% Wwav22.42-
35.41%p4aAU '

nMsvnassgeduidenlnennauin vniswSeufgedud vie ﬁaﬁam%’uﬁlﬁﬂ%’uamwﬁaam%’u
FUSuan gy NaOH 15% NaOH 20% wWag NaOH 25% ﬁ’aaw%’mﬁagmﬂ%’uamwé’aamsasmé NaOH
wLinNINeIF LLa3ﬁﬂ1ﬁﬁuﬁﬁﬂumi@,ﬂ%ﬁmﬂéﬁu Imaﬁu@m%’uﬁﬂ%’uamwﬁaaNaOH 20% fn1swes

v P oo Qs i [ 1'% = Y ¥ =i LAY o o % v
ﬂ?ﬂﬁﬂ%ﬂﬂlu%mgﬂﬁ']Q(ﬂ‘l]UﬁUi‘UﬁﬂﬂWﬂ’JEJ NaOH 15% llﬂ’]i‘WENﬁl’ﬂﬂaLﬂUGﬂUM?@Jﬂ‘UUV}UiUﬁﬂ’]Wﬂ’JH

v
LY v o

NaOH 25% LLasmmmwlaiﬂ%uamwhjﬁﬂ'ﬁwaaGT’Jmﬂmiﬁﬂmﬁ”saﬂ%’uﬁﬂmim%wLﬁauﬂszﬁw%mw

U
b4
e ¢ o o

Tumstdndlaisnianinddunsest wazdeldannesimanzay ntusailuldlumsmsadludhis
wanlssnurendeniime Fugeduiliussansnmifianemgaduiiusuanimdae NaOH 209 7
annwsaiien pH 5 USunauigedu 4 nsusedns vialumstiuniu 240 wndl wasnanlumsdusia 90
wiausanandla 76.80 % uazanen BOD 1076.07% [9]
miﬂmﬁaumaaﬁﬁauaquﬁamﬁamdawaLﬁam'a?iqmé’auﬁi‘%mwma%%'lumsﬂwﬁ’mfmﬁaﬁlﬁm
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goulusswinsvvaunmsdenddn Inganmsfinvnidelumai faquidsldmensinuasidutanga
Fuiitovdaddounudn aumgd pH mududuiSudurssansazais dndiuvesiangdurauiuins
#sazane wasnsdnuUasanInvesiangadu dulinaseUssansnmlunsgadu fafulunuideilss
vimsfnuinisldvhsiaduiaggeduadeusdalainiidesnnduiifeslddoutihofuunlusedu
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Furnmadunisantunounarssosailunmstinings wagyanismaassdi pH TnesssuyRvesdily
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ThmswasuulasdndiuresinsdndeUiinestesansazany uaginnisiaulasanmyesiednagas
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wmuzaudensihlulfiduiaggaduddeulussuinanssuiunisfen arnunit 2 1énandnisifiy
UssAnsnmuvesiaggadumedanmnlaedfuuganmilneglimsaraensauaziua Tnensusuussiana
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3.1.1 nswissniaggaduainiedrailibiunsdauasanin - nsveassiifunsineily
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Tangrduisdesinidunsunisiionlnetnrheindaudid shunisanuundasmssalsiiuunn 2401
wuRasINuE A Laze s st duauA PH w8atd1eUssine 65 — 7.0 udeandurily
suwisilgaungil 100 ssrwadoe Wunan 24 9l thunAviilulageanutuddeslfifuasauds
gaumgivios udnhunfiulilugmanadniitieadn Wesenisiivldlusuneudaly

3.1.2 daggaduianwarnisdaiiiiunisdaudasanmdes - lunssnulasanmues
W'lﬁnﬁaaLUmﬁmﬁuﬂszﬁw%mw’iumagm%’uL%"umﬂmsm%'aumsasmamsasmEJIfaLﬁaulamaﬂl%m’ﬁ
sziumudindu 3 Tuandlaensdaluidenlensenlas 120 ndu asludninedeuin 250 fadsnsavans
fhetindu 100 Tadans sreldwnuiuuTnesuun 1000 faddnsiiuinduauidausunnsugnou
asazangdudodivaty dhedniiunseodluide 3.1.0 Ui 100 ndy Tdasininasoune
2000 f88305 Mndumansazansluieslansenled anududu 3 Tuand Usines 1 8as aalﬂmiﬁﬂﬁ
Hunan 24 Hilus wanslunmd 3.1 ndwndunsesduveasenanansazats thviaildludradag
dhnduaunsenesaen pH Tuthdaflen Uszanas 6.0 - 7.0 Seiwhedmfidunmsdeilvovutanaéd
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3.1.3 Taggadudinmainvedankiunsiaudasanndense - lunmsdaulasaninues
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W'm%”m’fwﬂimLﬁalﬁuﬂssﬁw%mwhmsgwﬁ’uL%'umnmsm‘%‘aumsasawmsazmaﬂsmf&’a?\h%ﬂmmu
AUty 3 luarslaensUiunaisazarensadaiasnanudutu annnsadaiasnidudy (98%, 1.84
kg/l) U3 169.8 fiaddns asludninesawin 250 ml fifindu Ysuusunasmetinduluwinia
Y3195 9um 1000 Jadans azldansazarensalalasrassnaududu 3 luads vinnsdafidiunns
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AnUasmedsnsane i

Adsorbent time Dose
0.01 g/ml 0.03 g/ml 0.05 g/ml
L* a* b* L* a* b* L* a* b*

Non-treated 0 50.66 38.40 59.78 50.65 38.17 59.83 50.73 38.32 59.87

5 50.51 38.26 59.89 50.46 38.33 59.61 50.48 38.54 59.73

10 50.70 38.35 59.78 50.62 38.36 59.92 50.55 38.42 5991

15 50.52 38.15 59.74 50.57 38.39 59.72 50.52 38.05 59.82

30 50.48 38.03 59.60 50.63 38.40 59.63 50.65 38.06 59.82

45 50.58 38.27 59.76 50.57 38.46 59.92 50.49 38.05 59.73

60 50.48 38.23 59.68 50.42 38.11 59.74 50.44 38.58 59.76

80 50.47 38.38 59.79 50.56 38.40 59.66 50.53 38.28 60.01

100 50.38 38.16 59.88 50.65 37.95 59.44 50.55 38.34 59.69

120 50.36 38.09 59.80 50.57 38.61 59.69 50.58 38.08 59.51

NaOH- 0 50.56 37.96 59.70 50.35 38.25 59.98 50.59 38.03 59.50

treated 5 50.46 38.21 59.65 50.44 38.41 59.74 50.50 38.10 59.61

10 50.54 38.13 59.53 50.55 38.54 59.49 50.47 38.28 59.57

15 50.52 38.22 59.54 5054 | 38.14 59.82 50.46 38.37 59.87

30 50.55 37.97 59.90 50.40 38.38 59.80 50.53 38.36 59.82

45 50.71 38.20 59.75 50.52 38.55 59.74 5050 | 38.10 59.82

60 50.35 38.58 59.59 50.49 38.40 59.65 50.40 38.35 59.80

80 50.42 38.11 59.61 50.51 38.27 59.59 50.49 38.38 59.69

100 50.38 38.33 59.86 50.53 38.55 59.55 50.52 37.95 59.77

120 50.42 38.36 59.45 50.44 38.53 59.65 50.43 38.45 59.78

H,S0,- 4 0 50.43 38.26 59.70 50.56 38.38 59.93 50.47 38.57 59.69

treated 5 50.42 38.33 59.85 50.62 38.19 59.75 50.44 38.33 59.86

10 50.66 38.29 59.78 50.35 38.21 59.85 50.35 38.32 59.76

15 50.49 38.48 59.92 50.35 38.41 59.69 50.49 38.35 59.79

30 50.60 37.94 59.63 50.26 38.52 59.74 50.59 38.33 59.62

45 50.59 38.13 59.76 50.39 38.21 59.94 50.52 38.16 59.91

60 50.58 38.17 59.73 50.57 38.37 59.71 50.45 38.40 59.65

80 50.49 38.27 59.62 50.58 37.89 59.78 50.48 38.01 59.68

100 50.39 38.15 59.88 50.38 38.51 59.69 50.39 38.31 59.68

120 50.42 38.21 59.83 50.49 38.41 59.79 50.42 38.50 59.74
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