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Abstract

Liquefaction of cornstalk was conducted in the mixed solvents of EC and PEG400, using sulfuric
acid as catalyst at 160°C for 90 min. The liquefied product from different ratios of EC to PEG400
was analyzed. The results indicated that with the mass ratio of EC and PEG400 decreasing, the re-
sidue content and hydroxyl value of the liquefied product increased gradually but the acid value
decreased before increasing and reached its lowest value 7.23 mgKOH/g at a mass ratio of 4:6.
This could suggest that in the EC and PEG400 blending system, the liquefying solvent may react
with corn stalk by stages. EC had priority to react with corn stalk. The critical point was the mass
ratio of EC and PEG equaling to 4:6.
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1. 5|8

Bt 4 BR RE AT R LA S PR B35 e i) H k™ B, O 5 R R AR B IR DO A e AL 7 i I SR H LR
R 2 1A R EE R R 5 S B BRI R W AR RO L ZEWIRE R — RO A REVR, AR 1Y
ORPBHBE, & ME— AT EAE R 3R — ME G AR K, B DCRIEASAT P R BE 7 140, HAE
KAEAT = Ehik 2.2 44 ¢ [1], HHEAT, KED AT LR F Y pet sCE B F T HIE Sk, FIFHRCRAR,
AGE R FIIR P, T HIG G K, 7870w R TR S AR RS AT SR+ b 22

WEFERM], P A I 7 IR RERE R AT 45 A2 o B R e A o LA v SO BT R VR ™ i, 3238
St SR AR RO ELAL[2] (3] WRALTR R0 2 B 2 A R B R 2 — o [ N AT T AR C 4l
MRE RIS R 4 HMR L RN L =85 R O RERR A WE 2B AR, A Rt
N AR AR IR £6 X RS AT S5 AE WIS B 1 i ek [3]. ABRIRE 5 3R 4 LR RE S it — & 7 alfEN
AT AR, (AW TT . AHIE TOR UR £ 1 5 BRI L4 i 1 3L IR AL 7], Hs TOKAEAT AL,
IR AT REFTRAC I E I, RS AT U0 B vt R P AR AT A B8 ol A A P SR A PR AR B

2. KRR
2.1. SKIEHRY

FORFEFF B A6 5T T U X 78 =L AT o 1 S0k B A AR R R RL, T 5 B N RS,
SR FUR A B, R RE, B 20 H~80 HMERSY, RHVI ML MR EISI[4], fEMAHH
105CFE 24 h J5, WEIRERE, B4, BMFTESPHIEEH.
2.2. EERFH

1) BRE& Z.)%E5 (Ethylene Carbonate). 2§ 2 —F¥(400). 14- % /NFR. WRERER . 42K WIS . A4
. SRR WERETSE, ¥sraral.

2) BRI AT T R, RN R A b 4
2.3. W

TERTHARE 7 P36 AtE L, A SE0 B e N2k N SONIERLE 160°C, [ MR [E] 90 min, fEALFE 1 g (M
WFNH 97%~98%HIIRIRER), PIklE 10 g, WALFISE 50 g &M, 40733 EC:PEG=1:0, 82, 64,
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4:6, 2:8, 0:1 ww, ML EIRM EC 5 PEG K IR & A T RFEFT AR & & BE. BEMLm,
24. RIESE

1) fERA B W REE R 250 mL 5 500 mL B9 = UG, A0 BeE BRI P /R AL ) . AL
A, BEREEIA], RIETRN AR, THE 2 BOE IR

2) FEIEESHE T (279 800 r/min), AN BCEBHIVIRL, BTG, FIRIT4a T

3) SN R BE I ], R = B B R B, SRR R MR S E T KR AL, R
JEE TR ARG T A 5 7 52 1

4) W SR G, ekl S, . RE-

2.5. AIEIEHF

PABAL 5 A = P R B 1 5 LA AG P~ D BB« FRAEAE B4R Ar

1) R =R E

WETTiE[4]: B2 g WALE =4, TRONBedtdr, Fid 8ECKL) 10 £5 TG = PR FR) I — SN B0
IKINR GRS RIK = 401 vV R IR RAG T2 o WA 7= 43 i et v T B B 4R 10 A EQ
S, HAEEE. AE R EIR ZEUSHAUK IR IR S v ikiE, ERERGE N IE. iR IER
PR IR T 105°C 4 24 ho

Bttt EA

Y% =M1/2 x 100%

L YIRESE, %:
MI—B =Y RE &, g.

2) FRAE M E

W5ET7 k(4] B2 g WAk =4, T 25 mL S OSHKIER A (AN K = 4:1 viv), R E S
(R E AN TETI(Z) 0.5 mol/L)i 52 2 T4 £

R HE A

FRMH =(C—-B)N x 56.1/W

A C—HE M TH#EM NaOH, mL;
B—7F FFFIH#EH) NaOH, mL;
N—NaOH ¥ BE/RIKE, mol/L;
W—iAFEE &, g

3) FRAE e

e J7vk[4]: B 1 g ALT=90, IO 25 mL 412K — HEREFR A, 2R E I 20 mL 47535, 10 mL
ZAMK, BT 110°CHiBH, B 20 min, F 1 molL/ & SE AL 8N & 2 T 5.

AR HREHR AV A: 150 g 402K —HIREF, 24.2 g MEREAT 1000 g — /SR AT A

RETEAN:

214 =B - A)N x 56.1/W + FR1{H

s A—FESLTH 6 NaOH, mL;
B—7F FIFFIH#EY) NaOH, mL;
N—NaOH B /R FE, mol/L;
W= E e, go
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3. ERESH
3.1. WMERESERR

BRI W BR(EC) 5 K £ — I (PEG) I FE VR A Ho FORFEAF ML = P05k & pI s WL 1. A
1 HATLAE Y, 24 EC/PEG HITUE LA 1:0 B, BRI & EAR, N 5.51%, i it 4 ik EC i,
7 90 min e NI AP, FORFEFFHRAL IR . TBHE (IR & ALRI+ BC & &ML, B2 R
ERIIIGIN, WAL RE S R S, WEIHIE AT LUE Y, 7E EC/PEG400 = 4:6 HHRAL =4 1) 5k i
TES 2:8 1 0:1 AbMIAHEL, MZEARK, X BRI EC/PEG IRATALTIF, EC Xt T KRR BCR I
WA — AN FUE, TEASER N 4:6. 4 EC & 2K T X /MARS, EC X REFF AL AR BB B A I &
XA RESE T EC 5 PEG400 3Ly & v, RS 10 Ak ok F52 20 W Bodh AT 1, 1 %6 /2 BC 5REFF R A IR B,
Y EC HAER— 2 )5 PEG400 A a K AEAEH .

3.2. LR E RN

RA WAL EC 5 PEGA400 157 & Eo FRFE AR B 52 m W1 2. A 2 aTRAE H, BEE
RAWBALTIH EC S 2K, FYRERE RSN, /£ EC/PEG400 = 4:6 BAFIRAKME 7.23. 1£
EC/PEG = 1:0 i}, BR{H N 10.82; EC/PEG400 =0:1 4 11.52.

Yamada [} 5T A UESE, FEFFAEAYIRALE 2 ol T AL 72 2 B BRI AR, 1T BE A S B R EAT
PR A S NG A SR A o S8 S BRI A A IS R AE I N ) £ 22 )5 K . #E EC/PEG400 VR A 14K 5
L, WAIATRER B BOR AR, B SRE EC KAERM, TS & PEG400 KAAEH . EC B BRI K4
B ff A8 /N TR B, BEAE IR SI RN N, XS/ N B R AR R N, TEER RS R, T
H BRI N . (BRI IR R T BE S PEGA00 KA FRALAE [N, b I BRAE PG . X 7] RE 2Pl
% PEG400 & &M MBREMR KM EER N, X EC &8N 4:6 I, PEG400 JFas kAT E(EMH, REFE
PEG400 FI1EF T EZ R AR RS, PEG400 &8k, BRI MR, P2/ Ny T &Y & sk
Z, SR BUR AN S, TS R T

3.3. ML R ER R

EC/PEG REWALFIX REF AR E a3 frac. WEI=RTLLEH, B RS AR
PEG400 [0, F=¥iEiZEi &, M 21.75 mgKOH/g %) 229.32 mgKOH/g. XAl fig EE & T EC
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Figure 1. Effects of the mass ratio of EC and PEG on residue content of the liquefied product
1. EC 5 PEG MR L3R & EHS10
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Figure 2. Effects of the mass ratio of EC and PEG on acid value of the liquefied product
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Figure 3. Effects of the mass ratio of EC and PEG on hydroxyl value of the liquefied product
3. EC 5 PEG W E LRI A= B2 1E RS20

{EREFF AL N FACE ), R G RAESNKERN, BUERERK. mEE EC SEMEm, Hit
SNRES, AT E . 24 PEG400 X FEFFHOFEAL & E SRR, IR 5 A8 EC/PEG400 = 4:6, FEfAFE#H K
AERERR N, PRI R RGE T . X SR T A —EL
4. &5t

FORFEFFAE EC 5 PEG400 [F13ER A Be % 4 s Sh AL A Y i . 78 EC 5 PEG400 FHiRK R,
BiE EC & B FAR, MALPRE & &I s BRIE GRG0 B IZW I & . 78 EC 5 PEG400
IR R, WAHI T RER M BOR BRI, SR BC RAEMER, 152 PEG400 KAEAEH , Ik 5t m
A EC/PEG400 = 4:6 w/w.

B oW
AHFUAE St IR A5 21 1 AL R AT ML L K 8O 48 AR, AERERINE S5 id R
B T ARAL IR AR R BRI SR S W B, AR

SE
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