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ABSTRACT KEYWORDS
Ultrasound-assisted conditions at low temperatures dipping, select the Wheat straw;
dyes, direct dyes, reactive dyes, basic dyes, on different pretreated wheat Dyeing;
straw dyeing test, comparative analysis of according colorimetric indicator Colorimetricindicators;
and dyeing rate, research effects of different pretreatment methods on Dye uptake;
wheat straw coloring, screening suitable type of dye and pretreatment Pretreatment.

processes, and for dyeing mechanism by SEM analysis. The results showed
that: Reactive dyes are ideal dye for wheat straw under low temperature
conditions. The best pretreatment process as straw is 1% NaOH, 50°C, 45
KHz, 60min The studieswill development and utilization of straw resources
to provide the necessary technical support, for the research and
development of new composite materials and products of straw provide a
theoretical basis. © 2014 Trade SciencelInc. - INDIA

INTRODUCTION pretreatment processfor straw*4. Dyeing processto

providetechnical support for the devel opment and uti-

Dyeing process: Colorants (dyes, pigments, or
chemical reagents) and dyed fabric between the physi-
cal adsorption and chemical reaction, so that the sur-
facehasacertain color fastness..

Straw dyeing can effectively improvethe surface
qudity,improvetheir visua characteristicsandincrease
the added value, deep processing of straw resources,
comprehensive utilization of important research direc-
tion'?, Selected direct dyes, basic dyes, reactivedyes,
and dyeing test on pretreated wheat straw, hot dip dye-
ing. Computationa andysiscolorimetricindicatorsand
dyeingrate SEM analysis, preferably thebest dyesand
dyeing sStraw pretrestment, screening suitabledyesand

lization of straw resources, for theresearch and devel -
opment of new composite materialsand products of
straw provideatheoretical basig>".

MATERIALSAND METHODS

Materialspreparation

Wheat straw was obtained from outside Harbin
City, Hellongjiang Province, China. Natural gastodry
eight monthsafter the harvest, removal of |eaves, | eaf
shesaths, theinterception of the color white, light, soft
texture, and thicknessuniformity of the stem, length of
15cm.
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Drugsand equipment
1) Dyestuff

Direct dyes - direct acid proof scarlet 4BS
(C N_.Na0O, S,); Basic dyes - basic Red 1
(CH,,N,O.Cl); Reactive dyes - reactive Red X-
3B(CH,,C,N,O.S,2Na), Dye Chemical Co., Ltd.

Tianjin, CHINA,;
2) Drugs

NaCl, Na,CO,, NaHSO,, CH,COOH, NaOH,
AR. Hengxing Chemical Reagent Co., Ltd. Tianjin,
CHINA;
3) Instrument

Triband CNC ultrasonic cleaner, KQ-200VDE,
Kunshan Ultrasonic Instrument Co., Ltd. CHINA,;
Handheld spectrophotometer NF333, NIPPON
DENSHOKU, JAPAN; UV-Vis spectrophotometer,
TU-1800PC, Purkinje General Instrument Co., Ltd.
CHINA; Environmental scanning el ectron microscope
(SEM), Quanta200, FEI, USA.

Experimental procedures

35H 25

1) Pretreatment

Wheat straw surface containsalot of waxy mate-
rial and silica, Not easy to be dyed, explore the same
timeof Suitabledyes, Comparativeanayssof different
pretrestment methods on dyeing effect, optimization of
Dyetypesand pretrestment process. Conditioning regi-
menshowninTABLE 1.

TABLE 1: Processof pretreatment (Test material: Wheat
Sraw)

No. Pretreatment
Pre-A No
Pre-B 1% NaOH, 50°C, 45 KHz, 60min
PreC (1% NaOH, 50°C, 45K Hz, 60min)
+(3% NaHSO3, 40°C, 45K Hz,60min)
Pre-D 3% NaHSO,, 40°C, 45K Hz, 60min
2) Dyeing

Ultrasound-assi sted conditionsat |ow temperatures
dipping. After dyeing, determination of dyeuptakerate
by UV spectrophotometry; Each experiment wasmea:
sured after the straw surface color characteristics use
spectrophotometer, according tothe comparativeandy-

sisof color indexes and the dye uptake rate inspected
theeffectsof different pretrestments onthestaining ef-
fect, preferred suitable dye for wheat straw and suit-
able pretreatment!®. Dyeing processcarried out in ac-
cordancewith conventional .

3) SEM analysis

Dyed straw cut out by transverse plane, produc-
tion dlices, observation studies of Imageusing Quanta
200 environmental scanning electron microscope
(SEM).

RESULTSAND DISCUSSION

Analysisof chromaticity index

NF333 portabl e spectrophotometer for color mea-
surement, using thelnternational Commissionon Illu-
mination CIE L*a*b* (1976) color system table col-
orsand computing color. Substrate surface chromatic-
ity index L*, a*, b* values, respectively, thedetermi-
nation of each group of experiments, colorimetricindex
of each group were six samplesfor each group, mea
surements average out!®. Other color valuescalculated
asfollows.

Aa* =a*-a*s (@)
AC*=C*-C*s 2
C*=(a*2+b*2) 1/2 (€)
AE*=[(L After -L Before)?+(aAfter -aBefore)?+(b After -b
Before)q Y2 4

With three red dyes selected wheat straw were
tested. Caculate: Red and green axeschromaticity in-
dex difference Aa*, color saturation difference AC*,
color difference AE *. Thetest resultswereshownin
Figurel.

AsshowninFigurel, under the same pretreatment
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Figurel: Dyeingeffectsof threered dyeson wheat straw
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conditions (B, C, D), reactivedyed straw of AE*, Aa
* AC* vaue than direct dyes and basic dyesto be
high, pretreatment Pre- B: Aa* valueswere31.9,32.38
and 52.66, AC* values were 13.33, 9.41 and 25.76,
AE* valueswere 46.27, 49.52 and 57.31, high values
indicate good dyeing effect, analyzethereasons: after
pretrestment, removed someof thesurfacelayer of wax.

Analysisof dyeingrate

Dyeuptakeviadetermined by UV spectrophotom-
etry, thetest resultswereshownin Figure 1. Dyeing
rateiscaculated as:

Dyeingrate(%)=[(A,-A)/A ]x100% (5)
A, istheabsorbanceof dyebeforedyeing; A, isthe
absorbance after dyeing dyeresidue.

AsshowninFigure 1, dyeingrate showed anin-
creasing trendin varying degrees, inthe same pretrest-
ment conditions, activity of thedyeishigher thanthe
direct dyesand basicdyes: inpre- B, activity of thedye
was 75%, and direct dyesand basic dyes dyeing rates
were43.71% and 50.12%. Description reactive dyes
dyeingrateishigher than theother two-dyes, indirectly
showsdyeing effect better than direct dyesand basic
dyes. Analyzethe reasonsfor the reactive dye more
easlly with straw fibers play arole, making straw ab-

3 K | i { Tt
: :

:| Det
ETD

smooth surfacewax isremoved, Ssomataopening ob-
vious swelling and the edge of breakage phenomena,
which arefor the dye wetting, spreading and penetra-
tion created favorabl e conditions, uneven surface of the
straw, aphenomenon similar to“etch.”

As shown in Figure 2-(c), after Pre-B and dyed,
wheat straw outer surface becomesrough, ssomataclo-
sure, dye molecule aggregation, the adsorbed to the
pherica shape, somaadasurewassgnificantly blocked
race, anadyds. dyepenetration or combination.

Figure2: Beforeand after thedyed of exterior surface of wheat straw (SEM)

sorb moredyemolecules.
Choiceof pretreatment

Reactivedyesdyeing effect isided for wheet straw,
we can comparativeanalysisof different pretreatment
methodson whest straw coloring effectin Figure 1.As
canbeseenfromtheFgurel, Pre- B and Pre- Ctreated
wheat straw dyeing effect smilar, takinginto account
the Pre-C isatwo-step process, there may beawaste
of resources, so choosethe pretreatment Pre-B, stained
straw optimal pretrestment methodis1%NaOH, 50°C,
45KHz, 60min.

Analysisof SEM

Asshownin Figure 2-(a), wheat straw outer sur-
face smooth and compact, “‘seam’-shaped pores clear,
epidermal stratum corneum, anaysisprotoplast secre-
tion horny, penetrate the cell wall and theformation of
horny, mostly higher a coholsand higher fatty acidsgen-
erated aliphatic compounds (wax), during thegrowth
of thestraw, effectively suppressevaporation of water
inside and theintrusion of bacteria, hinder gum drops
and the organi c solvent wetting, diffusion, penetration®.

AsshowninFigure 2-(b), after Pre-B, sodium hy-
droxidetreatment, alkai-soluble esters, whest straw

CONCLUSIONS

For wheat straw materias, Pre-B reactivedyeing,
the surface of AE*, Aa*, AC* were57.31,52.66 and
25.76, dyeing rate is 75%, value greater than direct
dyesand basic dyes, anditscolor ismorebright, inthe
dyeing process, the dyeamount of dyeto thefibersis
higher; Compare acomprehensive anaysisof there-
maining pre-treatment process, stained straw pre-Bis
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optimal pretreatment method; Pre- B can effectively
removewax on Surface of wheat straw, while stomata
opening, obviousand edge breakage phenomena, which
arefor thedyewetting, spreading and penetration cre-
ated favorable conditions, SEM anaysisshows, after
stai ning dye mol ecul e aggregation, somataclosurewas
significantly blocked race, andysisof dye penetration,
or dye combination with whest straw fibers. Theabove
analysisand studiesshows: reactivedyeisthe best dye
onwheat straw; The Pre- B treated wheat straw best
materia for thedyeing; The best pretreatment process
asstraw is 1%NaOH, 50°C, 45K Hz, 60min.
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