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Abstract; To effectively improve the enzymatic hydrolysis rate of carbohydrates in lignocelluloses, the
liquid ammonia treatment ( LAT ) was employed as pretreatment for Miscanthus floridulus. The
pretreatment temperature T, Miscanthus floridulus moisture M, residence time ¢ and the ratio of ammonia
to biomass ( dry basis) k were chosen as variable factors. In the experimental ranges of T (70 ~
170 C), M (20% ~200% ), t (5 ~30 min) and & (0.5 ~5.0), the influences of different variable
factors on enzymatic hydrolysis of Miscanthus floridulus were investigated. The chemical composition
analysis showed that the chemical constitution of Miscanthus floridulus was close to Saccharum
arundinaceum and Miscanthus sinensis, and it could be a prior species of plant energy. The pretreatment
methods and effects of these biomasses could be used as reference for each other. The parameter
optimization results show that the optimal LAT pretreatment conditions for Miscanthus floridulus were
130°C, 80% moisture content, 10 min residence time and 2.0 ammonia to biomass ratio. Enzymatic
hydrolysis using cocktail enzymes including cellulase, B-glucosidase and xylanase for 72 h after
pretreatment under optimal conditions, the glucan and xylan hydrolysis rates of LAT-treated Miscanthus
floridulus achieved 72. 1% and 82.5% , which were 3.3-fold and 4. 3-fold than those of untreated
biomass respectively. The total fermentable monosaccharides after pretreatment under optimal conditions
following enzymatic hydrolysis was 55.8 g per 100 g of dry raw material. Compared with untreated
substrates, it was about 3. 65-fold in sugar yield for LAT-treated substrates. As a result, the LAT process
significantly reduced the recalcitrance of Miscanthus floridulus and facilitated biomass conversion to
fermentable sugars.
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RUEMAT R & EIEAK, 784 FhEA R 1 1y
A Ak OB S A K, LA R SR R R SR
ML 66% B 100 g T Jk 107 1 48 T Ab B il
fiff S5 AT A B AT A A 73.0 g A a o MNJEUREORL A
Gy or TR, T AT DA S 68 IR 4 1 00 58 i

K2 EVMREHBESSE(FE)

Tab.2 Compositional analysis of biomass ( dry basis)
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22.97 +0.15 23.51 £0.13 24.50+0.42 21.8+1.9
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Fig. 1 Effects of temperature on glucan/xylan conversion

of LAT treated Miscanthus floridulus
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Fig.2  Effects of moisture content on glucan/xylan

conversion of LAT treated Miscanthus floridulus

WFFELE R T 80% 1 K R MR AL 4 1. YOO %1
A KTE AL B 3 T b 4R T AR, LR W R L Ok
A1 R B4 i 2T 4 2% 445 e B 2 T 994 g ey T
Ktk o {H BALS %2 BF 5 & B - 78 B K5 FH R IR K
B i) AFEX T4k 3 e, 47 7k 320 A 58 B 5 4 Tl 42 1
JET T %8 45 SR 16 Tt AR A0 20 A B
2.4 I BB A iE) X S AR 2 9 B4

I B AR Do LAT 90 b 3 T 4 1 50 il A % 11
SR N P 3R % (LAt T AL B 4% Y S 130°C
KA N 80% AT IE AR LG R 2.0) o 45
1] /N T 10 min B, SOBG % 2R Bit 2 0 50 I 6] 94
T T 5 24 5% B B[] £ 10 ~ 15 min B, OB A i R
AFAEAR 5 2 5E BRI AR T 15 min B, 58O G g R
Pk T RE . ZHAO 2V (9 BF 58 A N , 80 P AL 215
BRI ) /N T 15 min A F) T K B 29 B B SR B 19
5 5 TG B 15 (8] 75 F 20 min 5, 2 58 B A1 AR 38
GRPRE T . Za%I8)E, 1 AR 56 07 & ik
7B W AL FRES A (10 min)
2.5 BERABLMNEHRENEMN

Y L LAT i b B 5 4 58 0 g % %
(5% Wi 4n P 4 BT R (90 AL B 4K R 3R R
130C & 7K %K 80% | Fi kb FIAE B2 M 7] 7 10 min) .



200 & A Bl B ¥ i

2016 4

100

C B .24h ARG 24h
DFE R, 72 h BERAER 12h

80

NE

60

.

40

FRERBARE /%

DA

TN

20 - Py

MMM

0 10 15
IF BR i} 8] /min
P3O A A TR) ) 0T 1 A RO R R
B 5 0
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of LAT treated Miscanthus floridulus

by P& AT Bt 2 T B L 0.5 38 in & 3. 0 B A
SROME T A SR It A 252 () 8 0 o T SR I i R 1 A
KA H B AE VR T R EE oA 3.0 B o A SR T A
MK BRI 21. 7% 3G N EE 75. 8% ;5 A Tk i i
1 e KB HE 7R VR 2 T it B 2.0 B, s i R SRH
it % R AR AL F Y 19. 1% 340 % 82. 5% . K™
STEVR A Ll 3.0 B R, B 100 g T 0k #0151
25 AL B g S T A5 B R R WERRE 57,4 o AT
W = L 2.0 B W]k e ERE 55. 8 g, BOBE T i
IUHE R 2.86% o SR, = 1 &4 f L Bk 35 Kt fb
AT B R B R S0 R R, T, 2.0
(R 2 i LU AR LAT J Ak 230 f b 45 1. 3¢
B[22 -23 145 R REAF R I E R A &= b
L0, BEF e Bl 2 M & oy 2.0, /] WL 45
T I A B A PR AE S R S B R AT 2L
X R IR A S 11 5 26 1 o b 28 B A A5 i) A O
RE JEUAF ) 1) 040 A v T ARAE RS AT

100

COHE B 24h EAARTERE 240
A% FHE72h BB AR 2h
80
< /|
% 40 Z
s
/
20| g, %
: |
|
; , _
UT 05 10 20 30 50
REHELL
B4 RCE R T T R R R
it fift 3 1) R

Fig.4 Effects of ammonia loading on glucan/xylan

conversion of LAT treated Miscanthus floridulus
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