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Abstract — Liberation of fermentable sugars from lignocellulosic biomass is one of the key challenges in production of
cellulosic ethanol. Aqueous ammonia cleaves ether and ester bonds in lignin carbohydrate complexes. It is an effective
swelling reagent for lignocellulosic biomass. The aqueous ammonia pretreatment selectively reduces the lignin content
of biomass. However, at high temperatures, this process solubilizes more than 50% of the hemicellulose in the biomass.
Here we conducted a SAA(Soaking in Aqueous Ammonia) process by moderate reaction temperatures at atmospheric
pressure using various lignocellulosicbiomass. The optimum condition of this process was 15 wt% of aqueous ammonia
at 50 of reaction time during 72 hr. The delignification was up to 60% basis on initial biomass and the enzymatic digest-
ibility was 60~90% for agricultural biomass, respectively.
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Table 1. Compositions of various untreated biomass

Cellulose ~ Hemi-cellulose  Lignin Others
Whatman No.1 99.50 0.5 - -
Rice straw 39.88 23.77 12.97 23.38
Miscanthus S. 39.80 31.52 20.35 8.33
Phragmites C. 40.43 27.08 23.56 8.93
E.F.B. 20.84 21.96 34.21 22.99
Pinus rigida 43.50 24.99 28.66 2.85
Larix leptolepis 4421 26.11 29.25 043
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Fig. 1. Soaking in alkaline solution system.
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Fig. 2. Enzymatic hydrolysis of untreated biomass. Enzymatic hydroly-
sis conditions are 60 FPU/ml enzyme loading, pH4.8, 50 °C

and 180 rpm.
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Fig. 3. Enzymatic hydrolysis of Soaking pretreated biomass at 60 °C
temperature for 72 hr with 15 wt% aqueous ammonia. Enzy-
matic hydrolysis conditions are 60 FPU/ml enzyme loading,
pH4.8, 50 °C and 180 rpm.
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Table 2. Compositions of Soaking in aqueous ammonia treatment of various biomass (72hr)

Solid remaining Cellulose Hemi-cellulose Lignin Others

Rice straw 65.45 39.56 9.53 542 10.94
Miscanthus S. 71.95 40.60 23.92 7.40 0.03
Phragmites C. 717.55 4424 20.47 12.69 0.15
E.F.B. 58.75 17.96 16.47 16.01 831
Pinus rigida 84.10 39.23 18.54 234 293
Larix leptolepis 88.45 42.06 19.98 26.16 0.25
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Table 3. Compositions of Soaking in alkalinesolution treatment of woody biomass

Solid remaining Cellulose Hemi-cellulose Lignin Others
Untreated - 4342 24.39 28.90 3.29
KOH 6 hr 91.60 42.46 19.40 26.01 3.73
24 hr 90.92 43.22 19.69 26.00 2.01
Larix leptolepis NaOH 6 hr 90.96 4222 18.35 26.09 4.30
& 24 hr 90.48 42.83 19.44 25.84 237
X 6 hr 91.12 42.57 20.05 26.62 1.88
Ammonia
24 hr 89.05 4243 20.79 25.71 0.12
Untreated - 43.50 24.99 28.66 2.85
KOH 6 hr 91.24 42.55 20.43 25.13 3.13
24 hr 89.72 4247 20.29 2422 2.74
Pinus rigida NaOH 6 hr 90.88 42.83 20.60 24.40 3.05
& 24 hr 89.12 41.79 21.14 24.72 1.47
X 6 hr 92.68 43.09 20.79 25.16 3.64
Ammonia
24 hr 92.08 42.79 22.50 26.03 0.76
100 100
—— Whatman No.1 —t+ NaOH 6hr
50 —O— Untreatment —>— NaOH 24hr
. %07 = —— KOH 6hr —O— Ammonia 6hr
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Fig. 4. Enzymatic hydrolysis of soaking pretreated Larix leptolepis
at 60 °C temperature for 6~24 hr with 1M NaOH, 1M
KOH and 15 wt% aqueous ammonia. Enzymatic hydrolysis
conditions are 60 FPU/ml enzyme loading, pH4.8, 50 °C and
180rpm.
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g. 5. Enzymatic hydrolysis of soaking pretreated Pinus rigida at
60 °C temperature for 6~24 hr with 1 M NaOH, 1 M KOH
and 15 wt% aqueous ammonia. Enzymatic hydrolysis con-
ditions are 60 FPU/ml enzyme loading, pH4.8, 50 °C and
180 rpm.
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