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A3, A AR SR A TR 40 KV, TR 40 mA | AT
10 ©~90 °, 264K 0. 1 °; R [E Bruker 23 H] Y
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FHRAL SR R A5 ok H 36 Bl 4 H A F] 9 SPECTOME-
TER1990 %44 [ 2 BRI BIH I & LBR A N, 1
BB AR,  BET iR« £ B AL 1
FAF; R E B IR SR A FRA FI Y EanoZs Y
YRR B S (G T BROE LBR FUkL A S0kAR
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A& & N(mmol/g) #%30(1) ~ (3) &

Nyaon = I:CNaOH Viaon = cHCl( Via =V3) 1/m (1)
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y=(py =p.) /Py (5)
Hrr.po b Cr(VI) B FIE WA BT B, mg/L;
p. K Cr( V) &P i i B, me/L; V Ry Cr( V1)
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Table 1  Results and analysis of orthogonal tests

A B C D LBR =
g w/ % pH t/°C m/g $/67}:
1 0(1) 0.5(1)  150(1) 5(1) 27.5
2 0(1) 1(2) 170(2) 10(2) 25.45
3 0(1) 2(3) 190(3) 15(3) 26. 67
4 5(2) 0.5(1)  170(2) 15(3) 30.97
5 5(2) 1(2) 190(3) 5(1) 26.6
6 5(2) 2(3) 150(1) 10(2) 3.2
7 10(3) 0.5(1)  190(3) 10(2) 32.7
8 10(3) 1(2) 150(1) 15(3) 18.73
9 10(3) 2(3) 170(2) 5(1) 10.3

K, 0. 265 0. 304 0. 165 0.215
K, 0.203 0.236 0.222 0.204
K 0. 206 0.134 0.287 0.255

R 0. 062 0. 170 0.122 0.051

AR ARUESR 22 H 2. 13%
H S 45 R IR 22 0 BT AT R0, Ry > R > Ry >
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Fig. 1 FT-IR spectra of sodium lignosulfonate and LBR
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Fig.2 TG and DTG curves of LBR
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Fig.3 X-ray diffraction pattern of LBR
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Fig.4 SEM images of LBR
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4 E T, NaHCO, {0 H1 LBR 221/ 4 ¥2 3L | Na, CO, 1]
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DRGSR AT LA AR S50 i 45 19 LBR B &k 3k
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Table 2 Characteristic properties of LBR

. R BB/ mmol - g 7! SEAFL AR/
Toweg mm AR @
LBR 13. 56 2.60 0.50 1. 00 0.6
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Fig.5 The relationship between the removal efficiency
and the initial Cr( VI) mass concentration
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T T VAR B (1% 100 T R AT (EL W B 3 ¢ 20 5
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55.67 mg/g, [AIE}, FH Langmuir WY Fff 25 75 7 F2 W B
AR AT JEA55] LBR X Cr( V) f5F- i 0% b
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3 i

A Joit 28 Tk 12 ) R ) 2 0 A DRk, A 7 S e
AT, 38 R A O ) 45 LBR AR L 4544
AR ZE R 10 g, BA VR 190 °C |, #%
BRI 5% K% pH 0.5, 7EILAMET , LBR 23515
37.75%

Pl 45 ) LBR bHRHE: £ 384 B i v S M
() T RE T /55 SR A B () 3RO ok 1, HLA & iR i
FLEERY BRI R T AL KA AR o, A Rk
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Ik 74. 29 mg/ g,
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Optimization of preparation technology and performance evaluation
of a new lignin-based resin

LIANG FengBing SONG Yanlei HUANG ChongPin CHEN BiaoHua

(State Key Laboratory of Chemical Resource Engineering, College of Chemical Engineering,

Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: A new lignin-based resin (LBR) was prepared by condensation polymerization of sodium lignosulfonate
with glucose under acidic conditions, and the process conditions for the preparation of LBR were optimized by or-
thogonal experiments. The results show that the optimum conditions are: a mass of sodium lignosulfonate of 10 g,
temperature of 190 °C , mass percentage of glucose in sodium lignosulfonate of 5% , and pH value of the reaction so-
lution of 0. 5. And the yield of LBR can reached 37. 75% under the optimum conditions. Fourier transform infrared
spectroscopy (FT-IR) , thermogravimetric analysis (TGA) , X-ray diffraction (XRD) , scanning electron microsco-
py (SEM) and Boehm titration were used to characterize the structure and properties of LBR. The analysis results
reveal that LBR appears to be composed of microcellular-structure spherical particles with grain sizes in the range of
1 to 10 wm, which are composed of amorphous high polymers that have a high density of acidic groups and high
thermal stability under 250°C. Moreover, at the room temperature, the maximum adsorption capacity of LBR for Cr
(VI) adsorption was 74.29 mg/g.

Key words: lignosulfonate ; spherical resin; orthogonal experiment; structure characterization; Cr( VI) adsorption
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