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Applications of Flow Injection Analysis in Textile Processing
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Shinmiyakoda 1-3-3, Hamamatsu 431-2103, Japan

In the texuile industry, the use of enzymes are being advanced as a mild and environmentally

friendly process for cotton. Methods for rapid and simple monitoring of enzymatic activities are

desirable for dyeing/finishing process control. In this paper, some atiempts to determine enzymatic
activity such as cellulase, pectinase, glucoseoxidase using flow injection analysis (FIA) are described.

Applications of FIA to monitor hydrogen peroxide and peroxysulfate for desizing/scoring/bleaching

process, indido dyes and hydrosulfite for pad-airing dyeing process are also described.
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Fig. 1 FIA system for the determination of
peroxysulfate i oxidation desizing agent

C : carrier (water), R1 : 0.5M sulfuric acid +
0.01M ammonium iron( 1) sulfate, R2 : 2%
sulfosalicylic acid (dihydrate), P : peristaltic
pump, S : sample, I : injection valve (10 p 1),
RC1 : reaction coil (0.5mm i.d. X 1m), RC2 :

reaction coil{ 0.5mm id. X 6m) , D:

spectrophotometer (flow cell:lmm path lcngﬂ:x,
13 2 1 ), K:recorder, BC : back pressure
coil (O.Smm 1.d. X 1m), W : waste.
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Fig. 2 Sampling tube.
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Fig. 3 Flow signals for oxidation desizing
agent on the field test.
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Fig. 4 FIA system for the determination of
hydrogen peroxide in bleaching solution
RS : redox potential buffers (0.02MFe (1)
-0.02MFe{ 1 ) /1. 2MH:SO,, 0.9ml/min,), CS :
camrier { water, 09ml/min) , P : peristaltic
pump, 1 :sample imjector (5 ¢ 1), M:
mixing coil (0.5mm id. X 7m), D: ORP
electrode detector (DKK, FLC-11), A :iom
meter, R : recorder.
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Fig. 5 Flow signals for hydrogen peroxide on the field test.
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Fig.6 FIA for simultaneous

system
determination of dyes and hydrosulfite in
indigo dyebath

RS : redox potential buffers (0.005M [Fe (CN)
sl -0.005M[ Fe( CN) ] “/0.6MNaOH) ,

0.9ml/min.), DS :.indigo dyebath solution
(10mi/min.), P1,P2 : peristaltic pump, I:
sample injector (10 ¢ 1), D1 : ORP electrode
detector (DKK, FLC-11), M : ion meter, R :
recorder, D2 : spectrophotometer (3mm path
length,480nm), MC : mixing coil (0.5mm id.
X 4m), BCI : back pressure coil (0.5mm i.d.
X 2m), BC2 : back pressure coil (0.5mm i.d.
X 1m), W : waste.
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Fig. 7 FIA system for the determination of
cellulase activity

C : carrier (water), R : 0.0IMK:[Fe(CN)¢]/
0.25MNaOH, S : sample, P : peristaltic pump,
I : sample injector (10 p 1), K : recorder, D
: spectrophotometer (1mm path length), RC :

reaction coil (0.5mm i.d. X 4m), CC : cooling
coil (0.5mm id X 2m), BC : back pressure
coil (0.5mm i.d. X 1m), W : waste.
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Fig. 8 Flow signals for cellulase activity on
ramie (jet dyeing machine) .
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Fig. 9 FIA system for the determination of
pectinase activity

C1,C2:carrier(water), P:peristaltic pump,
Linjector(100£1), MC:mixing coil(0.5mm
1.d.x2m), D:spectrophiometer(10mm path
length), BC:back pressure coil(0.5mm i.d.x1m),
W:waste.
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Fig.10 Flow signals for pectinase activity on
cofton fabrics.
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Fig.11 FIA system for the determination of
hydrogen peroxide in enzymatic bleaching
C : camier (water), R : Ti-TPyP reagent (15
2 Min 0.5M perchloric acid), S : sample, P
: peristaltic pump, I : sample injector (10 u
1), K : recorder, D : spectrophotometer (10mm
path length) , RC : reaction coil (0.5mm i.d. X
1m), CC : cooling coil (0.5mm i.d. X 1m), BC
: back pressure coil (0.5mm i.d.X Im), W :
waste. :
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(a)control {non-treated cotton)
Fig.12 Typical flow signals for adsorption of
acid dyes to cotton by FIA/pulseinjection
technique .

(b)cationized cotton
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Fig 13 FlA/pulseinjection system for the
determination of tea-catechim reactivity to
cotton

C1,C2 : camier (water or buffer), S : EGCg

(0.1g), P : peristaltic pump, I : injector (50
g 1, K: recorder, D : spectrophotometer
(10mm path length), RC : fibers reactor
column (1.5mm id. X 5cm), CC : cooling coil
(0.5mm id.X 2m), BC : back pressure coil
(0.5mm id X 2m), W : waste.
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Fig.14 FIA system for the determination of
DPPH radical scavenging ability on fibers
C1,C2 : camier (ethanol),. S : 0.25mM DPPH
(in ethanol), Pl : double-plunger pump, P2 :
plunger pump, I :injector (50 g 1), K:
recorder, D : spectrophotometer (10mm path
length), MC : mixing coil (0.5mm id. X 2m)
,BC : back pressure coil (0.5mm i.d X 2m), W
. waste.
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