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Optimization of the microwave-assisted preparation process for the carboxyl
modified jute fiber adsorbent
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Abstract; The morphology of fibrous adsorbents possessed the large degree of freedom so that they can be used
flexibly and recycled easily in emergency water treatment. Traditionally, long time preparation of the fibrous
adsorbents severly limited their wide application. To solve the above mentioned problem, the microwave-assisted
method was applied to prepare a new adsorbent which was derived from the low-cost and available jute. The
pretreatment process was optimized with the response surface methodology (RSM) method based on single factor
experiments, and the performance of microwave-assisted method was compared with the control test by alkali boiling
under water-bath heating. The above pretreated jute was then grafted with carboxyl groups, and the contribution of
microwave during graft reaction was clarified. Finally, the adsorption behaviors of modified jute toward heavy metal
ions removal were studied. Compared to alkali boiling under water-bath heating, the pretreatment time was reduced
70% and alkaline mass fraction was declined from 20% to 16% under microwave-assisted method. Initial
microwave-assisted grafting reaction rate was about 18.6 times higher than that under water-bath heating, because
the microwave heightened the pre-exponential factor and lowered the apparent activation energy of graft reaction.
Modified jute exhibited a higher removal efficiency of heavy metal ions than raw jute.
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Fig.1 Effect of pretreatment time on the copper removal
efficiency of modified jute
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Fig.2 Effect of pretreatment temperature on the copper removal

efficiency of modified jute
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Fig.3  Effect of alkaline concentration on the copper removal
efficiency of modified jute

M o7 TS0 A
1) me iy tfy T 5 52 g 25 R M Design
Expert 2, R A H DA G BT (CCD) Rt L5,
AR BRRIIAL LT 2 A4 52 e PR 2R 5 R SRR B B R
RZIAA S ZR . L B JRR OGS i) 75 1 ) % 2 DAy e
— AR {E Y, AR Tt Ak SRS [ icipl 794 B 6
BRI o 2 3 PR R AR, 0 Alie o A, B
M C 32 Z e LRI
Y=8, +BA+B,B+B,C~-B,AB - B,,AC -
ByBC — :811A2 - ,32232 - ,83362- (2)
By N HEOT; B, B, I By il WA M R B,
Bm*ﬂ Bzﬁf}%UﬂS}fEEIﬁi%ﬁ;ﬂ“ \,822 %I] :833 ﬁ‘%”ﬂﬂ:
AR B3R R S 25 R A IR AR
Bl A T 2 R IS K T4 S 5 2, 43 9
—a,=1,0,+1, +ou; HAARAGmE N il BT 9256 R
LA KN 1 fs.
x1 MEHERITHERERESHAKF

Tab.1  Experimental factors and distribution level of response
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Fig.4 Response surface plots showing the effect of interaction of three factors on the copper removal efficiency of modified jute
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Fig.6 Linear fitting results of the pseudo-second—order model
under two heating methods
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