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Hydrochloric Acid

Experimental Study on the Hydrolysis of Biomass by Concentrated
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the concentrated hydrochloric acid was prepared in the laboratory. A two-step process was performed
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for hydrolyzing the biomass. 95.5% of cellulose was converted to sugars using 43.4% hydrochloric acid

Abstract lignocellulosic biomass for making biofuel has attracted increasing attention. In this work,

at 20°C for 24 hours, and the small concentrations of byproducts in the liquid were detected.
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AEBEYRARBEIA 4 mm @R
VIEFEA 4 mm KRR, FERTTRE
HABUER, 290 RAS (HELIE) N: &
HR 43.1%+£0.2%, ¥AHEE 23.6%+0.2%. KFEK
26.3%20.5%. K 3.0%=+0.5%. E[¥EH IR 4.0%+0.3%.
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Sigma-Aldrich (MO, USA), FraRFIE AL H—
SRR e A AT E A .

1.3 3COe4N3E

LR AN B, R 1.

*® 1 TEXRMNESR
Table 1 The apparatus used in this work

&% #E

v WH: 0~6.1 kg, FRERE: +0.1 g
BES IR IN#SERE: 0~310°C, ABERE: +1°C
pH it FiE: 0~14, AHER: +0.01
B F#H: 100~1000 pL
RFes #iH: 300~3200 r/min, H3&: 4.9 mm

Shimadzu HPLC #:-F: Aminex HPX 87H (300x 7.8 mm)

1.4 LA E

T P ERER YR BE — K 37%~38%, TEASIRSEL:
, BEIBRKERN 38%~46%, BIELREFH
F. KEELRSEEKTBRBRESBEENER, I
2 Bl S (REKREE, 37%) A TR
55, B TFEABRIToKE, FEERPHERS
R RS, BRHEBRSESARIEE (R
BIRE, 37%), BHIWWERE, B3TVERE, R
WWRBE N A REORES TRANKE; Fbt, RBUSK,
L e iR

DI Hh 1:10 A9 LB, FRERTRRAY A= 41 Rk
AREREBRYFRRYE., RNEHNRAER M
BEHEEE, W LATE R S R X A 4 R e AT
HRENEMSS; BREERAKE S, HEH
BE. &d—eRRRNE, BBRES; Aaaiks
¥R FRZE pH b 6~7; T, FBBA K
¥R NYEWATE, BUBRRERE, HTa.

¥ F Shimadzu HPLC #r/K @ iy s &

B4y, B TIRERRR BB KA B A e R AN 4
KB ARER, EIAEXNKRE R ERREH S
HEATAT 4.
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Table 2 The relationship between the
temperature and the concentration of

hydrochloric acid

SHEERRIRE/%
BRE/C 5 10 20 30 50 70 90
WAHERRR IR B/ %
-10 - - - - - - 413
0 - - - - ~ - 452
5 33.8 36.1 386 40.0 41.9 432 44.1

10 33.2 355 38.0 394 413 425 434
15 326 349 37.3 387 406 41.8 427
20 32.0 342 366 380 399 411 420
25 31.3 336 359 374 392 404 413
30 304 329 352 365 384 396 40.6
40 29.2 316 338 361 370 381 39.0
50 28.0 300 282 336 354 365 374

2 giRGie

KBAFERMPABERG RN FMAER—H,
b, SRR A A R R F B A B A R AT
Kig. B—2%, £HET (20°C), FHAKERMKY
R (30%~36%) Xt AEYEMFTIE, EBRRA
BFKBATREREL, SEIF=H = LB
F_®, EERT (20°C), HRKEEENHR
(38%~46%) XTHEYRHITAE, FERAEEKR
KA REEREA.
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3 10 h, YSLERYREE R 30% BY, A4 B EWE
18.5%; BRYKEEN 32% BY, K 80.4%; BRMKEE R 34%
B, K 79.3%. LERBRIRE N 34% M 36% B, FL
BHBI= R4, BN 0.2~0.3 mgmL~!; {H
2, EEIMRNEEBRKRENEN, By lBE
BEE, IRMTEENEBERY. LEBIKER
30%~34%, RRBTEK 24 h B, HpAHERBHE
WEIRRBAR LK, XRFENEZG T MR
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K H 4% WGBS BN RE R N S T R Al Shimadzu
HPLC &, HERmE 7. 8.

WERRIRE N 41.5%, KRMEEN 10 h B,
AW AREEHEH (FRELS, RNl 5%), k4
HRHEAER 94.9%, HF 81.1% KBHNTREE
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&3 20°C, HhBKBEYMEER
Table 3 The hydrolysis result using hydrochloric acid at 20°C

KB P & 5V B /mg-mL !

#8/%  BfE/h

FEZFE  wWEE 0 OAE A HE ® ZEBHERR HERE  BR
30 10 0.0 0.1 5.0 0.4 0.0 1.1 0.0 0.0 0.0
30 24 2.0 1.2 22.7 1.8 0.0 4.1 0.0 0.0 0.0
32 10 0.1 0.5 22.1 1.7 0.0 4.0 0.0 0.0 0.0
32 24 2.3 1.8 22.6 1.9 0.0 4.0 0.0 0.0 0.0
34 10 0.1 0.1 21.8 1.6 0.0 4.0 0.0 0.0 0.0
34 24 0.4 1.2 22.3 1.8 0.0 4.0 0.0 0.0 0.2
36 10 0.2 0.9 22.0 1.9 0.0 3.9 0.0 0.0 0.0
36 24 0.4 2.4 21.0 1.7 0.0 3.9 0.0 0.0 0.3
& 4 20°C, HEKRREESANER O E
Table 4 Theoretical recovery of products using hydrochloric acid at 20°C
" g i EER /%
wR/% - MAR —GEm m  WREE TR o8B Al TERE  BE
30 10 0.2 14.8 1.1 0.0 2.6 0.0 0.0 0.0
30 24 2.0 67.7 5.4 0.0 9.9 0.0 0.0 0.0
32 10 0.9 65.9 5.0 0.0 9.6 0.0 0.0 0.0
32 24 3.0 67.5 5.6 0.0 9.7 0.0 0.0 0.0
34 10 0.2 64.9 4.8 0.0 9.5 0.0 0.0 0.0
34 24 2.0 66.5 5.2 0.0 9.7 0.0 0.0 0.8
36 10 1.5 65.7 5.6 0.0 9.4 0.0 0.0 0.0
36 24 4.0 62.6 5.2 0.0 9.4 0.0 0.0 1.6
R 5 20°C, RIEMKFREYVRER
Table 5 The hydrolysis result using concentrated hydrochloric acid at 20°C
: KRR B BBV B /mg L

BE/% WA = wEW AR WHAE 8B B CRR TERE  RE
38.6 10 0.8 2.2 18.4 1.0 0.0 3.6 0.0 0.0 0.5
38.6 24 0.6 10.6 17.0 1.3 0.0 4.0 0.0 0.0 1.5
41.5 10 1.6 3.3 20.7 1.0 0.0 4.1 0.0 0.0 0.3
41.5 24 2.6 20.8 17.7 1.2 0.0 4.0 0.0 0.1 1.0
42.1 24 10.5 47.1 20.0 1.9 0.3 5.9 0.1 0.1 1.5
43.4 4 7.7 7.5 18.0 1.3 0.0 3.3 0.0 0.0 0.0
43.4 8 9.6 17.1 174 1.4 0.0 3.4 0.0 0.0 0.3
43.4 16 9.5 30.2 15.3 1.4 0.0 3.3 0.0 0.0 0.6
43.4 24 104 37.0 16.7 1.6 0.0 3.8 0.0 0.0 0.0
44.9 24 9.7 36.2 154 1.6 0.1 3.7 0.0 0.0 1.1
46.0 24 9.0 19.6 15.1 1.3 0.0 2.8 0.0 0.0 0.0
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Table 6 Theoretical recovery of products using concentrated hydrochloric acid at 20°C
B EIWE/%
HE/% Bl /h —

/% M “oE-w wem KB WREE FB B EAB TERE  WE
38.6 10 1.7 4.6 68.5 3.9 0.0 10.8 0.0 0.0 2.7
38.6 24 1.3 22.2 63.5 4.9 0.0 12.2 0.0 0.0 8.8
41.5 10 3.5 6.8 77.2 3.9 0.0 12.3 0.0 0.0 1.6
41.5 24 5.7 43.4 66.1 4.4 0.0 12.1 0.0 0.2 5.8
42.1 24 17.1 72.9 55.4 5.1 2.1 13.2 0.2 0.3 6.3
43.4 4 14.7 13.7 58.7 4.2 0.0 8.8 0.0 0.0 0.0
43.4 8 18.4 31.2 56.7 4.4 0.0 9.0 0.0 0.0 14
43.4 16 18.3 55.0 49.7 4.5 0.0 8.8 0.0 0.0 3.2
434 24 20.0 67.4 54.3 5.2 0.0 10.1 0.0 0.0 0.0
44.9 24 18.3 65.2 49.3 5.1 1.0 9.6 0.0 0.0 5.3
46.0 24 19.1 39.6 54.4 4.6 0.0 8.4 0.0 0.0 0.0

&7 FIA 4% RERLENMER

Table 7 The hydrolysis of polymeric sugars using 4% H2SO04
HE—HE #HEE A Mg R OO ZBR O ZBRR O TERE 2 BR
434 24 0.0 47.3 16.1 14 0.6 3.9 1.3 0.4 2.7
44.9 24 0.0 41.7 13.7 1.3 0.5 3.5 1.0 0.3 2.4
46.0 24 0.0 36.3 13.7 1.1 0.2 29 0.7 0.3 1.8
* 8 FIA 4% WMRLEERE, SAMECERE
Table 8 Theoretical recovery of products hydrolyzed by 4% H2SO4
EiREBCE/%
HB/% S/ =

/% M “HETm WER AB WhER T8 76 JBAE_ TERE  WE
43.4 24 0.0 86 52 4.6 4.6 10.5 3.5 1.0 13.7
44.9 24 0.0 75 44 4.1 3.8 9.1 2.7 0.9 11.8
46.0 24 0.0 73 49 3.8 1.9 8.6 2.0 0.8 10.1

WEBR T U SRR EDR, XEEN, 4
ERIEE N 40%~42% B, STERIFHRKEY, W
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