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Nghién ciru kha ning thiy phan bang axit lodng va budc dau
danh gia hi€u qua san xuat etanol sinh hoc tir than cdy ngo
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Tém tit. Nghién ciru nay tip trung vao danh gia hi¢u qua san xuét etanol sinh hoc tir than ciy ngé
v6i phuong phap thily phan bﬁng axit loing & cac ndng d¢ axit va thoi gian thiyy phén khac nhau.

Két qua nghién ctru cho thiy than cdy ngé sau thu hoach c6 thanh phin chinh gom 37,2%
cellulose; 24,1% hemicellulose va 17,8% lignin. Qua trinh thiy phén than cdy ngd bing H,SO,
2% & 121°C trong 60 phit c6 ham lrgng duong khir hinh thanh kha cao (4,2 g/1) trong dung dich
c6 ty 1¢ nguyén liéu/dung dich 1a 1/10 (w/v). Béy dugc xem la diéu kién thich hop cho qua trinh

thily phan thin ciy ngd bang axit long.

Str dung Saccharomyces Cerevisiae 1én men c6 thé chuyen hoéa khoang 70% luong dudng khu
trong dung dich thanh etanol véi ndng dd dat téi 2,7% theo thé tich. Tinh so bd, mudn san xuit 1

lit etanol sinh hoc c4n khoang 3,24 kg than céy ngd.

Tir khéa: thuy phén, axit lodng, etanol sinh hoc, cdy ngd.

1. D3t véin dé

Pé bn dinh va dam bao an ninh ning hrong
dap {mg nhu ciu ngay cang ting clia con ngudi
ciing nhu cic nganh cong nghiép, cac nha khoa
hoc dang tap trung nghién clru tim ra nhimmg
ngudn ning hrgng mdi, trong d6 nghién ciru va
phat trién nhién liéu sinh hoc cé nguén gbe tir
sinh khéi dong, thuc vat 1a mot huéng di ddy
trién vong dé thay thé mét phin ngudn nhién
liéu hoa thach dang dan can kiét.

Str dung nhién liéu sinh hoc mang lai nhiéu
loi ich nhu giam thiéu 6 nhim méi truong, vi
nhién liéu sinh hoc khéng chira cic hop chit
thom, ham luong lvu huynh thip, khéng chira
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chit doc hai. Hon nira, nhién liéu sinh hoc khi
thai vao dét c6 tbc d6 phan hity cao gép 4 1an so
vé&i nhién liéu diu mé nén giam kha ning giy 6
nhiém moi trudng. [1]

Mot sb cong trinh nghién ciu trén thé gidi
cho thiy cac loai phu phdm néng nghiép giau
hop chét hydratcacbon déu c6 thé sir dung lam
nguyén lidu dé san xuét etanol sinh hoc [2-4].
Thanh phén ciia rom ra, than ciy ngd bao gbm
phin 16n 13 cellulose, hemicelluloses, lignin nén
duocj xem 12 ngudn nguyén lidu tiém ning dé
san xuft etanol sinh hoc. Viéc nghién ciru su
dung phu phim néng nghiép gidu hop chit
lignocellulose dé san xuit etanol sinh hoc dugc
thuc hién voi 2 qua trinh ca ban: (1) thiy phan
céc hop chét lignocellulose thanh duong; va (2)
1én men dudng thanh etanol. Trong bao céo nay
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chu yéu tap trung vao qua trinh st dung vi sinh
vat 1én men cac hop chét dudng trong dung
dich thuy phéan than cdy ngb bing axit loing
thanh etanol [3]. ’

2. P6i twgng va phrong phap nghién ciu

Qua trinh chuyén héa cic hop chét
lignocellulosse thanh etanol doi hoi phai xir ly
nguyén liéu thanh duong don truéc khi thuc
hién qui trinh 1én men. Than cdy ngd dugc
nghién nho réi thiy phan bing dung dich axit
lodng H;S04 0,5 - 1 va 2% & 121°C trong thoi
gian 15-30-60 va 120 phut. Ty 1¢ nguyén liu
va dung dich 1a 1/10 (w/v). Dung dich sau thuy
phan dugc trung hoa bing KOH lodng cho qua
trinh 1én men. Ching nidm men sit dung 1a
Saccharomyces Cerevisiae do Vién Vi sinh vit
va Coéng nghé sinh hoc, Pai hoc Quéc gia Ha
Noi cung cép. Diéu kién 1én men & nhiét d6 30
OC; pH= 5,5 va thoi gian trong 4 ngay.

3. Két qua nghién ctru va thao luin
3.1. Anh hudmg cua thoi gian dén phan img
thuy phdn

Nghién ctru anh hudng ciia thoi gian dén
qua trinh thiy phéan dugc thuc hién & diéu kién
ndng dd H,SO4 0,5%, nhiét dd 121°C va thoi
gian 30-60-90 phiit. Két qua nghién ciru vé 4nh
huéng cia thoi gian dén phan tmg thiy phan
cac hop chit lignocellulosse dugc trinh bay &
hinh 1. Ham hrong dudng khu trong dich thuy
phén ting 1én khi thdi gian thiy phan ting va
dat gia tri cao nhét (2,3 mg/l) sau 120 phit xir
1y mAu. Tuy nhién phan img thiy phén xay ra
manh & 60 phut dau tién, img véi lugng dudng
khir tao thanh 1a 2,0 g/l, sau d6 ham luong
duong khir ting 1én khong dang ké. Do viy, c6
thé thiy rang diéu kién cho qué trinh xur ly so
b6 véi H,S04 0,5% & didu kién & 121°C trong
60 phut 12 ¢6 hiéu qua nhét.
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Hinh 1. Anh hudng cua thoi gian thity phan
dén lugng duomg khir -

Nhu vay phan img thiy phan cic hop chit
lignocellulosse xay ra manh trong thdi gian
khoang 60 phat dau tién ctia qua trinh xur ly
miu. Dé dat hidu suit cao clia qué trinh thuy
phén c6 thé duy tri phan ung trong thoi gian dai
hon. Tuy nhién s€ tiéu t6n nhiéu thoi gian cho
qué trinh xir Iy mAu, nén 1am gidm hiéu qua cua
qua trinh san xuét. Do viy tét nhit c6 thé lya
chon thoi gian xir Iy miu trong 60 phit dé co
thé dat dugc hidu sudt va hiéu qua cao & mic
d6 hop ly.

3.2. Anh huomg ciia néng 36 axit dén qud trinh
thuy phdn

Phan {ng thiy phan & cic ndng dd axit
H,S0, lodng 1-2 va 4% trong thoi gian 60 phit
va nhiét 86 121°C. Két qua cho thiy ndng do
axit c6 anh huong rit manh dén phan img thiy
phén cac hop chit lignocellulose, thé hién &
lugng duomg khir dugc tao thanh ting nhanh
theo ndng d% axit (Hinh 2). Sau 60 phit thuy
phan, lugng dudng khir ¢6 gi4 tri cao nhit (4,2
g/l) & ndng do axit H,SO, 4%, tiép dén (4,0g/1)
& ndng d6 H,SO, 2% va thap nhit (2,4 g/l) &
ndng d6 H,SO; 1%. Ham lugng dudng khir
tang nhanh khi ndng d axit ting tr 1% 1én 2%,
sau d6 tang cham.
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Viéc Iura chon néng d6 axit thich hop cho
qué trinh thiy phin c6 y nghia 16n va anh
huéng dén hiéu qua san xuét etanol tir than cy
ngo. O n6ng d6 axit thép 0,5%, hiéu qua thuy
phan dat thz?'lp. Nguoc lai ¢ néng 46 axit cao
4%, qua trinh thity phan dién ra manh nhung s&
tiéu ton héa chit va giy khé khin cho qua trinh
trung hoa dé 1én men etanol sua nay. Do vay
ndng d¢ axit 2% dugc xem 14 thich hop cho qua
trinh thily phan cic hop chit hydratcacbon
trong than cay ngd. Vi két(qué thi nghiém cho
thdy & diéu kién ndng dd axit H,SO, 2% & 121
°C va thoi gian 60 phut 14 thich hop cho qué
trinh thity phan cac hop chét lignocellulose. Két
qua ndy ciing phu hgp véi cac nghién ctiru da
dugc cong bd boi Mandels va nnk. (1996),
Cheng shung gong va nnk. (1981). [3,5]

3.3. Hiéu qua thity phdn hop chat lignicellulose
trong than cday ngo

Kha ning chuyén hoa cic hop chét
lignocellulose trong than cdy ngé dugc danh gia
thong qua két qua phan tich ham luong
cellulose, hemicellulose va lignin ¢é trong miu
nguyén liéu trwéc va sau khi thiy phan. Két qua
& bang 1 cho thdy trong diéu kién axit loing
0,5% H,SO; c6 khoang 55,6% ham lugng
hemicellulose bi thiy phan. Trong khi leong
lignin va cellulose bi thity phan it hon nhiéu,
tuong {mg 1a 25,3 va 26,1%. Két qua nay ciing
chi & kha ning dé bi thiy phan cua
hemicellulose so véi cac hop chit
lignocellulose khac. Xét vé tong thé, trong diéu
kién axit loing H,SO,4 0,5% chi ¢6 mét ph'?ln
cic chét trong nguyén liéu ban diu bi thuay

= 4.5 phian, tuong img véi 32,3% luong chit kho cia
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Hop chat Nguyén li¢u ban dau (gam) Sau thuy phin bing H,S0,0,5% Y
(V]
Cellulose 37,2 27,5 9,7 26,1
Hemicellulose 24,1 10,7 13,4 55,6
Lignin 17,8 13,3 4,5 253
Chét khac 20,9 16,2 4,7 22,5
Téng 100,0 67,7 323 323
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Qua trinh thiy phéan cac chét lignocellulose
x4y ra manh hon & ndng d6 axit 2%. Lic nay
Qué trinh xir 1y mAu trong diéu kién nay da c6
73,4% ham lugng hemicellulose bi thuy phén,
tiép dén lignin 1a 43,3%. Tuy nhién qué trinh
nay ciing chi thuy phin duoc khoang 39,5%
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lugng cellulose ban d4u trong cdy ngd (Bang 2).
Ciing tir két qua & bang 2 cho thiy qué trinh
thiy phan miu trong diéu kién axit H;SO4 2%
va thoi gian 60 phut cé thé chuyén héa duoc
51,4% cac chét trong nguyén liéu ban dau.

Bang 2. Hiéu qua chuyén héa céc hop chét lignocellulosse tir cdy ngd trong qua trinh thity phin

Mirc chuyén héa

Hop chit Nguyén lidu ban diu (gam) Sau thity phan bang H,S042% v

Cellulose 37,2 22,5 147 39,5
Hemicellulose 24,1 6,4 17,7 73,4
Lignin 17,8 10,1 7,7 433
Chét khac 20,9 9,6 11,3 54,1
Téng 100,0 48,6 Stk 40 IS5

3.4. Hiéu suat cia qua trinh lén men

Pé danh gia khd ning 1én men etanol,
nghién ciru st dung chung nim men
Saccharomyces Cerevisiae, & 30 °C vapH=5,5"
trong thoi gian 4 ngay. Céac dich 1én men duoc
ky hiéu nhu sau:

Dich 1én men 1 (LM1): 1én men tir dich
thiy phéan bang H,SO;4 0,5%.

Dijch 1én men 2 (LM2): 1én men tir dich
thity phéan bang H,S042%

Dich 1én men 3 (LM3): 1én men tir hén hgp
dung dich thu dugc tir qué trinh xir ly miu bing
H,S0; 0,5% va H,SO4 2%, theo ty 1€ 1:1 (v/v).

Két qua nghién ctru cho thiy gia trj pH
giam din tir 5,5 xudng con 4,4 sau 4 ngly dhu
ké tr khi bd sung ching nim men vio dung
dich. Trong pham vi pH nhu vay, nim men phat
trién kha t6t. Tuy nhién tir thoi gian nay, do pH
cia cac dich 1én men thp d3 han ché su phat
trién ciia ndm men.

Khong c6 sy khac nhau dang ké nao vé hiéu
suat 1én men trong dung dich LM2 va LM3 véi
ham lugng dudng khir 1a 4,2 va 3,1 g/l. Tuy
nhién hiéu suit 1én men & dich LMI chi la
48,5%, thip hon nhiéu so véi 2 dich 1én men
LM2 va LM3 (Bang 3). Nguyén nhan c6 thé 1a
do ham lugng duong thip nén han ché su sinh
trudng cua cac vi sinh vit 1én men.

Béng 3. Hiéu suit chuyén héa dudng khir trong qua trinh 1én men (4 ngay)

Tén cong thirc

Ham lugng dudng khir (g/1)

Hiéu suit chuyén hoa duong

1én men Trong dich truée khi Trong dich sau Chuyén khit (%) (b/a)*100
1én men (a) khi 1én men héa (b)

LM1 2,0 1,03 0,97 48,5

LM2 4,2 1,16 3,04 72,4

LM3 3,1 0,86 2,24 72,3
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3.5. Ham luong etanol trong dich sau lén men

Ham lugng etanol tao thanh trong dich sau
1én men dugc xac dinh bang phuong phéap diém
s0i va phuong phép ty trong ké. Két qua duge
trinh bay & bang 4. Lugng etanol trong dich sau
1én men vio khoang 1,9- 4,2 % vé thé tich. Néu
so vOi san xuét etanol tir nguyén liéu tinh bot c6
thé dat t6i 6-9,5% vé thé tich. Nhu vay, lugng
etanol san xuét tir nguyén lidu than cdy ngd 1a
khéng cao (chi vao khoang gén 50% so Véi san

xuét tir tinh bot). Tuy nhién két qua nay ciing
chi ra tiém ning 16n cho viéc san xuit etanol
sinh hoc tir thdn cdy ngd vi day la nguén
nguyén liéu rat ddi dio va khéng anh huong
dén cung cép lrong thuc cho con ngudi.

Tir céc két qua trinh bay & trén vé hiéu suft
cuia qua trinh thity phan va qua trinh 1én men c6
thé tinh so bd nhu ciu nguyén liéu dé sin xuét
etanol sinh hoc tir than cdy ngd vao khoang 12
kg nguyén liéu tho/1lit etanol tinh khiét.

Bing 4. Ham lugng etanol trong dich sau 1én men

—

TT Tén cong thic Ham lugng etanol (%V)

Phuong phap diém s6i  Phuong phép ty trong ké Trung binh

1 LM1 2,1 1,7 1,9
2 LM2 2,8 2,4 2,6
3 LM3 2,7 2,2 2,5
4. Két luan trong pham vi d8 tai Nghién ctru khoa hoc trong

»

Than ciy ngd sau thu hoach c6 thanh phin
chinh gbm 372% cellulose; 24,1%
hemicellulose va 17,8% lignin. Qua trinh thuy
phan than ciy ngd bing H,S0, 2 % & 121°C
trong 60 phit c6 ham lugng dudng khir hinh
thainh kha cao (4,2 g/l) khi ty 1€ nguyén
liéu/dung dich 14 1/10 (w/v). Day dugc xem la
didu kién thich hop cho qua trinh thiy phan
than ciy ngd bang axit lodng.

St dung Saccharomyces Cerevisiae 1én
men cé thé chuyén héa khoing 70% lugng
dudng khir trong dung dich va luong etanol tao
thanh c6 ndng dd 2,5% thé tich. Dya trén céc
két qua nghién ciru nay, c6 thé tinh so by & san
xuét 1 lit etanol sinh hoc cin khoang 3,24 kg
nguyén liéu tir than cay ngb.

Lo&i cam on

Céc tic gia bay to long biét on Pai hoc
Quéc gia Ha Nbi da tai trg cho nghién ciru nay

diém QGTD 09-06.
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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 University of Science, VNU, 334 Nguyen Trai, Hanoi, Vietnam

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

The results shows that corn stover contains about 37.2% of cellulose; 24.1% of hemicellulose and
17.8% of lignin. The suitable conditions for hydrolysis of corn stover is at concentration of H,SO, 2
%, temperature of 121°C and consuming time of 60 minutes. The total reducing sugar concentration in
the hydrolyzed solution is about 4.2 g/l in the treatment of corn stover/solution of 1/10 (w/v).

The Saccharomyces Cerevisiae can convert about 70% of total reducing sugar to produce ethanol
with the concentration of 2.7% in volume. Theoretically, 3.24 kg of dry matter of com stover can
produce 1 litter of ethanol by this processes.

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