CERPE R ]

Re#MEALE5R

Journal of Tianjin University of Science & Technology

Vol. 32 No.2
Apr. 2017

2017 - 4 A

DOI:10.13364/j.issn.1672-6510.20160067

AR ERBIALE R AR R & S0

B R, Al BRE, KeT, , mEMK
(RHUMTHEEEATE A 3005, RHRHCF AR, K 300457)

B E: ATA428 AR RBRTALIENS KL LA RGH 0, IR RBARM AT RBEREGRIALE. &R
R BTG AEY REBOBRER S, HREEF Klason KE W EME Y, X b 320 504 75 8 ¥ R & Faak
MRBFHIE ML S ERBRTAAENRR B LY, A IBE S KRB RKEGE L aR K, MBI RN LB
AE L Bh R R A, HBRALEE, KA A @A B IKE T, AT E 38 e i A 5 A Ao 2

KR WRIRTUGCEL; MBI, YR-EE; Db REsR A

FESES: S789.3 XERFRERS: A XERE: 1672-6510(2017) 02-0030-06

Analysis of the Mass Balance of Poplar Branch Wood after Dilute Acid
Pretreatment with Different Intensities
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Abstract: In order to systematically investigate the effects of acid pretreatment on the lignocellulosic biomass, poplar
branch wood was pretreated by dilute acid with different pretreatment intensities. The results showed that much more xylan
was dissolved than glucan and Klason lignin during the pretreatment. The dissolution of those compositions increased with
the increase of pretreatment intensity. Among different factors of dilute acid pretreatment, the dissolution of acetyl groups
was susceptible to acid concentration while the dissolution of xylan and acid soluble lignin was susceptible to tempera-
ture. Meanwhile, the lignin granule appeared on the surface of wood chips after the dilute acid pretreatment, and the amount

of lignin granule increased with the increase of pretreatment intensity.
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Tab.1 Conditions for dilute acid pretreatment

283 EIkd SR T F 1) /min L/ C PR /% ¥l L
tl 1.08 20 150 1.00 1:10
2 1.26 30 150 1.00 1:10
t 3 1.38 40 150 1.00 1:10
t4 1.56 60 150 1.00 1:10
t5 1.69 80 150 1.00 1:10
T1 0.38 30 120 1.00 1:10
T2 0.67 30 130 1.00 1:10
T T3 0.96 30 140 1.00 1:10
T4 1.26 30 150 1.00 1:10
T5 1.55 30 160 1.00 1:10
S1 0.96 30 150 0.50 1:10
S2 1.13 30 150 0.75 1:10
S S3 1.26 30 150 1.00 1:10
S4 1.44 30 150 1.50 1:10
S5 1.56 30 150 2.00 1:10
R1 1.26 30 150 1.00 1:10
R R2 1.41 30 150 1.00 1:7
R3 1.66 30 150 1.00 1:4

1.3 XBHE
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Tab.2 The yield and chemical compositions of poplar branch wood chips after different dilute acid pretreatment

H - PO Fiie 53 550%

51 5 58 DT AR AG5/% prs g Klason K2 preve—
tl 1.08 9433 +0.58 44.99 +0.15 14.34 + 0.05 21.72+0.23 3.77+0.11

2 1.26 92.16 +0.25 44.97 £0.22 10.53 +0.07 2230037 3.160.10

t 3 1.38 89.38 = 0.60 45.56 +0.10 10.08 + 0.09 21.60 +0.59 3.08+0.09
t4 1.56 88.33 = 0.06 46.46 +0.10 9.56 +0.03 22.64+0.17 2.91+0.05

t5 1.69 85.11+0.84 47.10 + 0.07 8.75  0.00 22.02 + 0.06 2.63 +0.01

Tl 0.38 98.750.13 42.97 +0.10 14.54 £ 0.08 21.38+0.29 3.88+0.04

T2 0.67 97.83+0.19 41.65+0.36 14.12 £ 0.07 21.76 + 0.64 3.84+0.18

T T3 0.96 9631 +0.86 4321 +0.09 11.09+0.14 2335+0.54 3.74+0.05
T4 1.26 92.16 £ 0.25 44.97 £ 0.22 10.53 +0.07 2230037 3.160.10

T5 1.55 84.35+0.23 47.23 +0.10 8.65 + 0.03 2530043 236 +0.02

s1 0.96 93.84+0.22 4221 +0.56 14.21£0.20 20.08 +0.37 3.40+0.05

s2 1.13 92.66 +0.89 43.95+0.96 12.22+0.33 2038 +0.77 341001

S S3 1.26 90.09 +0.96 45.53+0.89 10.34£0.24 20.98 +0.85 3.41+0.03
s4 1.44 88.41+0.75 47.94+0.72 7.04 +0.52 22.74+0.52 2.92 +0.00

85 1.56 87.22+0.42 45.08 +0.36 5.510.71 23.71+0.01 2.87+0.27

R1 1.26 90.09 = 0.68 4474 +0.39 12.04 £ 0.44 21.45+0.52 4.12+0.05

R R2 141 91.34+0.55 45.12+0.72 10.13 £ 0.11 22.06 +0.04 4.06 +0.06
R3 1.66 92.23 +0.68 46.41 +0.62 8.21+0.63 2220 +0.02 3.63+027
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Fig. 3 Effects of different dilute acid pretreatment on the
acetic acid mass concentration of hydrolysates
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Fig. 4 Mass balance of Klason lignin and acid soluble lignin
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Fig. 5 SEM of radial sections of poplar wood chips after different pretreatment
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Fig. 6 FTIR spectrum of the wood chips after different
pretreatment
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