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d6nh gi6 hiQu qua s6n xudt etanol sinh hgc tu thdn cdy ng6

Nhfn ngdy 19 th6ng I I ndm 2010

T6m tit. Nghi€n cfu niy €p.trung vdo tilffi gi6 hiQu qua san *u6t etanol sinh hgc tu than cdy ng6
voi phuong ph6p thriy ph6n beng axit lodng d c6c n6ng ilQ axit vi thoi gian thiy ph&r kh6c nhau.
f6t-qua ngttl6n cuu cho thAy th6n cdy ng6 se thu ho4ch c6 thanh phdn chinh Sgm ll,ZN
cellulose; 24,1%o hemicellulose vd l7,8Yo lignin. Qu6 tinh thriy phdn thdn c6y ngd bEng HzSOr
2yo & nfc tong 60 phirt c6 him luqng tluong kht hinh thdnh kh6 cao (4,2 g4) tong dung dlch
c6 tf lQ nguy6n liQu/dung dich li l/10 (w/v). Ddy duo. c xem ld tli€u kiQn thich hqp cho qu.i trinh
thty ph6n th6n cdy ng6 b[ng axit loing.

Sri dlrng Saccharomyces Cerevisiae l6n men c6 th€ chuy6n h6a ktoang TDYIluqngtluong l5ht
tong dnng dich thdnh etanol voi ndng tlQ ilqt t6i 2,7%o theo th6 tich. Tinh so bQ, mu6n sin xudt I
lit etanol sinh hqc cdn khoang 3,24kgthAn.cdy ng6.

Ti kh6q: thriy ph6n, a<it lodng, etanol sinh hgc, cdy ng6.
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1. Dlt vAn dd

De 6n dinh vi ttdm bio an ninh ndng luqngx.
d6p rmg nhu cAu ngiy cdmg ting cua con ngucri

cflng nhu c6c ngdnh c6ng nghiQp, cic nhd khoa
hgc tlang tfp trung nghi€n cr?u tim ra nhirngx-ngudn nlng luqng moi, trong cl6 nghiOn criru vd

ph5t tri€n nhi6n liQu sinh hgc c6 ngu6n g5c tu
sinh kh6i <tQng, thgc v{t ld mQt hudng di diy
trii5n vgng de thay thi5 mQt phdn ngu6n nhi€n
liQu h6a th4ch tlang din can ki€t.

Sri dgng nhi6n ligu sinh hgc mang lpi nhi€u
lqi ich nhu giim thii5u 6 nhi6m m6i trudmg, vi
nhi6n liQu sinh hgc khdng chfta cic hgp ch6t

thorn, him luqng luu hujnh th6p, khdng chira
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ch6t <lQc hai. Hon nta, nhi6n li-Ou sinh hqc khi
thii vio e5t cO tdc d0 phdn hty cao g6p 4 lin so

voi nhi6n liQu diu m6 n6n gidm khi nlng gdy 6
r.i

nnlem mol Euong. Irl
MQt sd c6ng trinh nghiOn cr?u tr6n th6 gioi

cho th6y c6c lo4i phs phAm ndng nghiQp giiu
hqp ch6t hydratcacbon ddu c6 th6 sri dr,rng ldm

rlnguy6n liQu tl€ sin xuAt etanol sinh hgc [2-4].
Thnnh ph6n cria rom ra, thdn cdy ngd bao gdm

pnan ton ld cellulose, hemicelluloses, lignin nOn
l'duocj xem ld ngu6n nguy€n lipu ti€m nlng tl6

s6n xu,it etanol sinh hoc. ViQc nghi€n criru sri
rldUng phU phAm n6ng nghiQp gidu hgp chdt

lignocellulose tlti sin xu6t etanol sinh hgc ttugc
thUc hiQn v6i2 quh ninh cc bnn: (l) thriy phdn

c6c hgp ch6t lignocellulose thAnh <luong; vd (2)

l€n men tludne thinh etanol. Trone b5o c6o niv

2t1
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chri yriu tap fung vho qu6 trinh su dpng vi sinh

vat l0n men c5c hqp ch6t duong trong dung

dlch thriy phAn thdn cdy ng6 blng axit lo6ng

thhnh etanol [3].

2.Dilituflrg vi phutrng ph6p nghiGn ctfru

Qu6 trinh chuy6n h6a cilc hqp ch6t

lignocellulosse thdnh etanol ddi hdi phni xri lf
nguy€n liQu thdnh <tudng don trudc khi thgc

hiQn qu6 trinh l6n men. ThAn cdy ngd dugc

nghiAn nho r6i thriy phAn beng dung dich axit

lodng H2SOa 0,5 - | vi 2%o b lzfc ftong thoi
gian 15-30-60 vd 120 phrit. Tj' lQ nguy€n li€u

vi dung dich ld l/10 (w/v). Dung dich sau thriy

phdn <tugc trung hda bing KOH lodng cho qu6

trinh l6n men. Chring n6m men st dgng li
Saccharomyces Cerevisiae do ViQn Vi sinh vit
vir C6ng nghp sinh hgc, D4i hqc Qu6c gia Hir

NQi cung c6p. DiAu ki-6n lOn men d nhiet d0 30
oC; pg:5,5 vi thoi gian trong 4 ngdy. '

3. K6t quf, nghi0n crfu vir thio lufn

3.1. Anh huong ct)a thdi gian tliin phdn ilng
thfiy phdn

Nghi0n cr?u inh hudng cria thoi gian tti-in

qu6 trinh thriy phdn tlugc thgc hien d tli€u kiQn

ndng dQ HzSOq 0,5o%, nhiQt dO l2l0c vd thoi
gian 30-60-90 phrit. Ktit qun nghi€n c{ru vC anh

huong cria thoi gian <ttin phin img thny phdn

c6c hqp ch6t lignocellulosse <lugc trinh bdy d
hinh l. Him lugng cludrng khri trong dich thty
phdn ting l6n khi thoi gian thriy phdn tdng vir

tt4t gi6 tri cao nhit (2,3 mg/l) sau 120 phrit xu
lf mdu. Tuy nhi6n phan tmg thriy phdn x6y ra
m4nh o 60 phrit dAu ti€n, img voi luqmg ttudng

khri t4o thanh ld 2,0 gA, sau d6 him lugng
cludng khri tdng l€n khdng dring kC. Do vQy, c6

tne thdy ring tti€u kiQn cho qu6 trinh xri lf so

bO voi HzSOn O,syo d di6u kiQn d l2l0C trong

60 phrit ld c6 hi€u qud nh6t.
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Nhu viy phan img thriy phin c6c hqp ch6t

lignocellulosse xdy ra m4nh trong thoi gian

khoang 60 phrit <tdu ti€n cria qu6 trinh xri lf
m6u. Di5 tt4t hiQu su6t cao cria qu6 trinh thriy

phin c6 thi5 duy tri phan img trong thoi gian dii
hon. Tuy nhi€n s€ tiOu t5n nhi6u thoi gian cho

qu6 trinh xri lf m6u, n€n ldm gi6m hiQu qui cria

qu6 trinh sin xu6t. Do v{y tot nrr6t c6 th6 lua

chgn thoi gian xri lf m6u trong 60 phirt dO c6

th6 dat tluqc hiQu su6t vd hiQu qui cao d mric

d0 hsrp lf.

3.2. inh huhng cia ning tt/ axit ddn qud trinh
thuj,phdn

Phin img thriy phin d cic ndng itQ axit

HzSO+ lodng 1-2 vit 4oh trong thoi gian 60 phirt

vd nhiQt dO l2l0c. Ktit quA cho th6y ndng dQ

axit c6 anh huong i6t -a"h tttin phan ung thny

phdn c6c hqp ch6t lignocellulose, th6 hi€n o
luqng <ludmg khri dugc tpo thd.,nh t[ng nhanh

theo ndng dQ axit (Hinh 2). Sau 60 phrit thiry

phdn, luqng ctudmg khu c6 gi6 d cao nh?'t (4,2

g/l) d ndng elQ axit HzSO+ 4%,ti€p dl5n (4,0gI)
d nting dO H2SO4 2o/o vir th6p nhat Q,4 ell) 6
ndng <10 HzSO+ lo/o. Him luqng dudng khri

tdng nhanh khi nting ttQ axit tnng tu l%ol)n2%o,

sau d6 tdng chim.
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Vi€c lga chgn n6ng tlQ axit thich hgrp cho
qu6 trinh thriy phdn c6 f nghia l6n vi 6nh

huong tt6n hiQu qud san xu6t etanol tu thAn cdy
ng6. O ndng dQ axit th6p 0,5%, hiQu qud thriy
phin it4t th6p. Nguo. c l4i o ndng dQ axit cao

4Yo, qru| hinh thriy phdn di6n ra mpnh nhtmg s€

ti6u t6n h6a ch'6t vi gdy kh6 khen cho qui trinh
trung hda aC ten men etanol sua ndy. Do viy
ndng dQ axit2oh dugc xem ld thich hgrp cho qu6

trinh ttniy phdn c6c hqrp ch6t hydratcacbon
trong thin cdy ng6. Voi kiit qui thi nghi€m cho
thdy 6 diAu kiQn ndng dQ axit HzSO+ 2% it l2l
oC ve thoi gian 60 phrit ld thich hgrp cho qu6

trinh thriy phdn c6c hqrp ch6t lignocellulose. Kr5t

qui ndy cflng phtr hgp voi c6c nghiEn cr?u ctd

duo.c c6ng bO boi Mandels vA nnk. (1996),

Cheng shung gong vd nnk. (1981). [3,5]

3.3. Hi€u qud thfiy phdn hqp chdt lignicellulose
trong thdn cdy ng6

Khe ndng chuy6n h6a c6c hqrp ch6t
lignocellulose trong thdn cdy ngd tlugc tlffi gi6

th6ng qua t6t qui phdn tich hdm luqng
cellulose, hemicellulose vd lignin c6 trong mdu
nguyOn li6u tru6c vd sau khi thtiy ph6n. K6t qud

d bang I cho th6y trong tlidu kiQn axit lodng
0,5% HzSOa c6 khoing 55,6%o hdm luqng
hemicellulose bf thriy phdn. Trong khi luqng
lignin vi cellulose bi thriy phdn it hon nhidu,
tuong rmg li 25,3 vd 26,10/0. Ktit qui niy cflng
chi 16 khe n6ng de bi th,iy phen cta
hemicellulose so voi c6c hqrp ch6t
lignocellulose kh6c. X6t vO tting th6, trong <ti€u

kiQn axit lo6ng H2SO q 0,5%o chi c6 mQt phin
c6c ch6t trong nguy€n liQu ban ctAu bi thriy
phAn, tuong img voi 32,3Vo luong ch6t khd cria

nguy€n liQu ban ttAu
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Bang 1. KhA nlng chuy,Sn h6a cilc ch6t hgrrocellulosse trong qu.i tinh thty phdn

Hqp ch6t Nguy6n liQu ban dAu Gam) Sau thriy phAn bangH2SOr0,5% +eggvrT h.t
gam Yo

Cellulose

Hemicellulose

Lignin

Ch6t khac

37,2

24,1

17,8

20,9

27,5

10,7

13,3

16,2

9,7 26,1

13,4 55,6

4,5 25,3

4,7 22,5

T6ng 100,0 67,7 32,3 32,3
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Qu6 trinh thiry phAn clc chdt lignocellulose

xiy ra manh hcrn d niing clQ axit 2%o. L:6c nity

Qu6 trinh xri lj miu trong ttiOu kiQn ndy <ld c6

73,4o/o him lugng hemicellulose bl thriy phdn,

ti6p dtin lignin ld 43,3yo. Tuy nhi6n qu6 fiinh
niry cfing chi thriy phAn tlugc khoang 39,5yo

luqng cellulose ban cl6u trong c6y ngd (Bing2).
Cffng tu ki5t qui 0 bing 2 cho th6y qu6 trinh

thriy phdn miu trong didu ki-€n axit HzSOq 20

vd thoi gian 60 phrit c6 thi5 chuy€n h6a clugc

51,4o/o cilc chittrong nguyGn liQu ban dAu.

Bing2.Higu qua chuyiSn h6a c5c hqp ch6t hgnocellulosse tu c6y ng6 trong qu6 trinh thriy phdn

Hqp ch6t Nguy0n liQu ban dAu Garn) Sau thriy ph6n blng H2SO42%
h6a

Cellulose

Hemicellulose

Lignin
Ch6t kh6c

37,2

24,1

17,8

20,9

100,0

22,5

6,4

l0,l
9,6

48,6

14,7

17,7
't7
I 1,3

51,4

%
39,5

73,4

43,3

54,1

51,4

3.4. Hi€u sudt cfio q,ud trinh bn men

DC d6nh gi6 khn ndng l€n men etanol,

nghiCn criu sri dUng chring ndm men

Saccharomyces Cerevisiae, d 30 0C vir pH: 5,5 '
trong thoi gian 4 ngdy. C6c dich l6n men dugc

kf hiQu nhu sau:

Dich l€n men I (LMl): lOn men tu dich

thriy phdn bing H2SOa 0,5%.

Dich l6n men 2 (LM2): l6n men tu dich

thriy phdn bing HzSOr2%

Dich l€n men 3 (LM3): l€n men tu hdn hqp

dung dich thu dugc tu qu6 trinh xri li mAu bing
HzSO+ 0,5%ovirHzsO4zyo, theo tj'lQ l:l (v/v).

ftit qua nghiOn criu cho thdy gi6 ni pH

giim dAn tt 5,5 xuling cdn 4,4 sau 4 ngdy dAu

kC tu khi b,5 sung chring n6- men viro dung

dich. Trong ph4m vi pH nhu viy, n6m men ph6t

tri€n kh6 t6t. Tuy nhi€n tu thoi gian niry, do pH"
cria c6c dich l€n men th6p dd han chti qr ph6t

tri6n cua n6m men.

Kh6ng c6 sg kh6c nhau tt6ng k6 ndro ve nieu

su6t l6n men trong dung dich LM2 vi LM3 vcri

hdm luqng cludng kht h 4,2 vit 3,1 g/1. Tuy
nhi6n hiQu suAt lCn men d dich LMI chi li
48,5yo, th6p hon nhiAu so voi 2 dich l€n men

LM2 vd LM3 (Bang 3). Nguy6n nhin c6 th6 li
do him lugng tluong th6p n6n han chi5 str sinh

truong cria c5c vi sinh v$t l6n men.

Bang 3. HiQu suAt chuy6n h6a tluong khri trong qu6 trinh l6n men (4 ngny)

TOn c6ng thric
lOn men

Hi-€u suit chuy€n t
Trong dfch tru6c khi Trong dic khn(%) (b/a)+100

HiQu h6a tludmg

l6n men (a khi l6n men

LMI
LM2
LM3

2,0

4"2

3,1

1,03

l,16
0,86

0,97

3,04

2,24

48,5

72,4

72,3
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3.5. Hdn luo.ng etanol trong dlch sau l6n men

Hdm luqng etanol tao thlrnh trong dich sau

l6n men dugc x6c dinh beng phuong ph6p di6m

sdi vd phuong ph6p ty trgng kti. Kl5t qud ctugc

trinh bdy d leng 4. Lugng etanol trong dich sau

l€n men vdo khodng 1,9- 4,2 % v6 thd tich. N€u

so voi sdn xu6t etanol tu nguyOn ligu tinh bQt c6

th6 <tat ta 6-g,5oh vA ttt6 tich. Nhu vf,y, lugng

etanol san xu5t fi nguydn liQu thdn cdy ng6 li
khdng cao (chi vdo khodng gen SOX so voi sdn

xu6t tu tinh bQt). Tuy nhi€n ktit qud ndy cfing

chi ra tiAm n[ng l6n cho viQc sdn xuAt etanol

sinh hgc tu thin cdy ngd vi ctiy ld ngudn

nguy€n ligu r6t AOi aao vir khdng 6nh huong

tttin cung c6p luong thgc cho con nguoi.

Tt c5c k6t qui hinh bdy d tr€n vC hleu su6t

cua qu6 trinh thriy phdn vi qu6 trinh l€n men c6

th€ tinh so bQ nhu cAu nguyOn ligu dO san xuSt

etanol sinh hgc tu than cdy ng6 vdc khoang 12

kg nguy€n lieu th6/llit etanol tinh khitit.

Bang 4. Hdm lugng etanol trong dich sau l6n men

I LMI 2,1 1,7 1,9

2 L}142

3 LM3
2,8 2,4 2,6
)1 )', 25
L. I LtL

+. r6t lugn .

Thdn ciy ngd sau thu hopch c6 thdnh phdn

chinh gdm 37,2Yo cellulose; 24]Yo

hemicellulose vi 17,80% lignin. Qu6 trinh thty
phdn thin ciy ng6 bing H2SO + 2 oh d lzfc
hong 60 phrit c6 him luqng tludng kht hinh

thinh kh6 cao (4,2 g/l) khi tj' lQ nguy€n

liQu/dung dich li 1/10 (w/v). Ddy tlugc xem ld

di€u kiQn thich hqp cho qu6 ftinh thriy phdn

thdn cdy ngd bnng axit lodng.

Srl d\mg Saccharomyces Cerevisiae liln
men c6 thti chuyiin h6a khoang 70o/o luqng
<ludng lJru trong dung dich vi luqng etanol tpo

thdmh c6 n6ng ttQ 2j% thC tich. DUa tr6n c6c

ktit qui nghiOn criru nhy, c6 thti tinh so b0 dO san

xu6t 1 lit etanol sinh hgc can khoang 3,24 kg

nguy€n li€u tu thdn cAy ng6.
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The research on hydrolytic ability by dilute acid and initial
evaluation of bioethanol production from corn stover

Nguyen Xuan Cu

Faculty of Environmental Sciences, Hanoi (Jniversity of Science, YNU, 334 Nguyen Trai, Hanoi, Yietnam

ThiS research focus on evaluating the effects of time-consuming and acid concentration on
hydrolysis of corn stover and the effectiveness of fermentation process to ethanol production from
hydrolyzed solutions.

The results shows that corn stover contains about37.2%o of cellulose;24.1% of hemicellulose and
17.8% of lignin. The suitable conditions for hydrolysis of corn stover is at concentration of H2SO4 2
o/o, temperature of 1210C and consuming time of 60 minutes. The total reducing sugar concentration in
the hydrolyzed solution is about 4.2 gI in the treafinent of corn stover/solution of l/10 (dv).

The Saccharomyces Cerevisiae can convert aboutT0o/o oftotal reducing sugar to produce ethanol
with the concenftation of 2.7o/o in volume. Theoretically, 3.24 kg of dry matter of corn stover can
produce I litter of ethanol by this processes.

Keywords: hydrolysis, dilute acid, bioethanol, corn stover.


