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Anh huéng ciia qua trinh xir 1y héa hoc v6i cac tac nhan
khac nhau lén hinh thai va tinh chat s¢i chuoi
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Tom tit:

Soi chudila mot trong nhirng vat li¢u thlen nhién c6 thanh phan cellulose cao dwoc nghién ciru rng dung trong nhiéu
Iinh vuc khac nhau nhu composite, glay, tui lgc... Trong nghlen ctru nay, hinh thai va tinh chit caa soi tir 1a chudi sau
khi xir ly voi cac tac nhian nhue H,0, NaOH, H,0, & cac diéu kién khac nhau sé dwoc khio sit va danh gia. Sy thay
ddi vé hinh thal, kich thuéc va thanh phan hoa hoc cua sgi la chudi dwoc phan tich bang kinh hién vi dién tir quét
(SEM) va phé hong ngoai bién ddi Fourier (FTIR). Két qua SEM cho thiy, sau khi xir Iy véi cac tic nhan héa hoc,
cac vi s¢i dwge phan tach khéi cac bé sgi chudi va dwong kinh s¢i trung binh dat 34,3 pm. FTIR ciia cic miu soi sau
xir Iy cho thay tic dong ciia cac tac nhan nhw H,0, NaOH, H,0O, Ién thanh phén héa hoc ciia s¢i. Sau khi xir Iy véi
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llgmn, hemicellulose va cac thanh phan khong phal cellulose da dugc loai bé hau hét trong sgi. Phin

lignin con lai co thé dugce st dung nhw chit két dinh khi ché tao mang cellulose tir sgi chuoi.

Tir khéa: cellulose, 14 chudi, lignin, sgi chudi, xir ly héa hoc.

Chi sé phdn logi: 2.4

Hién nay, cac loai sgi nhan tao nhu sgi thuy tinh, cacbon,
aramid duoc st dung rong ri trén nén polymer v6i nhidu
wu diém vuot trdi nhd trong luong nhe, do cung cao, kha
ning chdng mai mon va kha ning hip thu ning lugng cao.
Bén canh d6 van con ton tai cac nhugc diém vé kha nang
phan huy sinh hoc, kha ning tai tao... [1]. Dé khic phuc
nhiing han ché nay, soi tu nhién duzoc st dung nhu mdt
nguon tai nguyén thay thé cho cac soi tong hop nham g1a1
quyét cac tac dong tiéu cuc dén moi trudng. Véi vu diém
nhu khong ton kém, ngudn tai nguyén tai tao, than thién
v&1 moi truong, cac loai thuc vat, nhu lanh, bong, day, daa,
tre..., dugc st dung rong rai trong vat liéu composite hién
nay [2, 3]... Trong s6 cac loai soi thién nhién, sgi chudi 1a
mot loai sgi hitu co c¢6 ham lugng cellulose cao (khoang
63-64 %), lignin chiém khoang 5-7 %, hemicellulose chiém
19 % va cac thanh phﬁn khéac [4, 5]. Bén canh do, soi chudi
con duge sir dung 1am nguyén liéu tho trong nganh san xuét
gidy, tai tra, tién té, do tha cong my nghé va trang tri. Vat
liéu tong hop tir soi chudi ciing duoc st dung trong tAm xdy
dung va chong chay [6]. Vit liéu composite gia c¢b soi chudi
bang nhiét rin, pht hop cho cac tmg dung cong nghiép 6 to
va giao thong van tai [7]. Cac bién ddi va xir 1y hoa hoc bé
mat sgi da dugc nghién ctru cung voi cac diéu kién xu ly dbi
v6i vat lidu composite nén nhwra epoxy va polyester, dugc
gia cudng bang soi chudi. Cac thir nghiém udn cho thay vat
lidu tong hop soi chudi/polyester co do bén ubn va md dun
cao hon, do tuong tac soi/chat nén duoc cai thién. Vat liéu
composite soi chuéi/epoxy c6 dd bén ubn dat 34,99 MPa va
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cuong do nén la 122,11 MPa khi dugc xtr 1y trude kiém, voi
kha ning chdng phoi nhiém méi truong cao [8]. Soi chudi
tir than cdy ciing dugc nghién ctru ché tao khau trang khang
khuan vi kha nang phan huy sinh hoc va co tinh phu hop.
Khau trang tir soi than chudi c6 kha nang loc cac phan tir khi
¢6 hai, tinh nang loc hi€u qua, khong co6 tac dung phu lién
quan dén ho hap nhu di tng, kho thé [9].

Trong nghién ctru nay, hinh thai va tinh chat cua soi tir
1a chudi khi xtr 1y véi nhiéu tac nhan khac nhau nhu nudc
néng, NaOH, H,O, da duogc khao sat. Ngoai thanh phén
chinh la cellulose thanh phan lignin c6 trong soi 14 chudi
¢6 vai tro nhu chét két dinh khi tao mang soi cellulose. Két
qua nghién ctru cho thay tiém ning ung dung clia mang soi
chudi dé ché tao cic san pham than thién moi truong do st
dung hoan toan thanh phan soi thién nhién.

Nguyén liéu va phuong phap nghién ciiu
Nguyén li¢u

La chubi ngudn gbc Bén Tre, Viét Nam. NaOH rin, do
tinh khiét 98% va dung dich H,0, 30% dugc cung cép boi
Hang Xilong, Trung Qudc. Nuorc cat dugc ché tao tir thiét bi
chung cét Stuart A4000D - Aquatron Water Still, M¥.

Phuwong phap nghién ciru

Xt Iy s¢i la chudi bang phirong phdp héa hoc: La chudi
xanh sau khi thu gom tir vuon dugc lam sach véi nude va
phoi khé. Tiép theo cho 30 g 14 chudi kho vao 600 ml nuéc
duogc gia nhiét & 100°C trong 60 phit, nham loai bo tap chét
¢6 trong 1a chudi. Sau khi xtr Iy voi nude, pha 500 ml dung
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Abstract:

Banana fibre is one of the natural materials with high
cellulose content that has been studied and applied in
various fields such as composites, paper, filter bags...
This study investigated and evaluated the morphology
and properties of banana leaf fibres after being treated
with agents such as water, NaOH, and H,O, under dif-
ferent conditions. The changes in morphology, size, and
chemical composition of banana fibres were analysed
by scanning electron microscopy (SEM) and Fourier
transform infrared spectroscopy (FTIR) methods. The
SEM results showed that the cellulose microfibres were
separated from banana fibres after treating with these
chemical agents, and the average diameter obtained 34.3
pm. After treatment, the FTIR spectra of the samples
showed that these agents removed lignin, hemicellulose
and non-cellulose components in the fibres. After treat-
ment with NaOH and H,O,, lignin, hemicellulose and
non-cellulose components were mostly removed from
the fiber. The remaining lignin can be used as a binder
for cellulose film based on banana leaves fibres.

Keywords: banana fibre, banana leaf, cellulose, chemical
treatment, lignin.

Classification number: 2.4

dich NaOH (¢ cac néng d6 khao sat khac nhau 1a 0,5, 1 va
1,5%) va gia nhiét dén 100°C, tiép theo cho 30 g 1a chubi
da xur ly voi nudc vao. Sau khi duy tri nhiét d¢ xur ly 100°C
trong 100 phtt, soi chudi duge rira nhiéu 1an voi nude cho
dén khi dat pH 7. Tiép theo, 14 chubi dugc dem di gid voi
chay va cbi, lvgng mau cho mdi lan gid 1a 15 g, tién hanh gia
trong 5 phut. Sau do, s¢i gid dugc cho vao 100 ml dung dich
H,O, (5, 10 va 15%) ¢ nhiét do 80°C trong vong 45 pht.
Céc mau 14 chudi duge xtt Iy ¢ cac diéu kién khac nhau co
ky hi¢u nhu bang 1. Sau khi xu ly xong v6i H 0O, loc rua
mau nhi€u lan véi nudce cho dén khi pH 7 (hinh 1).
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Hinh 1. Quy trinh xt ly s¢i chuéi.

Bang 1. Cac mau la chuédi dwoc xtr ly véi cac tac nhan hoéa
hoc khac nhau.

Ky hi¢gu midu Nuée 2:,1/:%;/1;; h NaOH 2},1/:%‘:/11)0 h H,0,

M Nude 100°C
Na05 — NUOCIOOOC 05 e e
Nal — NHUCIOOOC 1 e e
Nals — NHUCIOOOC 15 e e
NalHS — NuUCIOOUC 1 [T 5 e
NalHlO s NUOCIOOUC 1 [T 10 [
Na1H15 s NUOCIOOOC 1 [T 15 [

Quan sat hinh thai bé mat va kich thudc soi: SEM
(TM400 plus, Nhat Ban) duoc sir dung dé quan sat hinh thai
bé mat cac mau dang soi trude va sau khi xir Iy véi hoa chat.
Hinh anh SEM dugc xt Iy va tinh toan duong kinh s¢i dya
trén phan mém ImageJ va Minitab.

Phan tich thanh ph&n héa hoc cia soi chudi: FTIR
(NICOLET 6700, Thermo Scientific, My) dugc sir dung dé
kiém tra thanh phan hoa hoc clia cac mau soi trude va sau
khi xtr Iy v6i cac tadc nhan nhu nude nong 100°C, dung dich
NaOH va H,0, trong vung s6 song 400-4000 cm'.

Dadnh gia do am soi chuoi: duge thuc hién dua trén
phuong phép sy kho theo tiéu chuan Vigt Nam TCVN
1867:2001.

Ham luong am (M, % khdi luong) duoc xac dinh theo
cong thuc:

mi—Mme

M=——x100%
my
trong d6: m, 1a khéi luong ciia miu thir trude khi say (g);
m_la khdi lwong mau thir sau khi sy (g).
Két qua va ban luan
Anh hwéng ciia nong djp NaOH Ién hinh thi sgi

Anh SEM cho thdy, & ndng d6 NaOH thap (0,5%)
thi cac bo soi chua duogc tach ra do con nhiéu lignin va
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hemicellulose, so v&i mau soi chudi tho thi khong c6 su
thay doi vé& hinh thai (hinh 2A va 2B). Khi ting nong do
NaOH 1én 1 va 1,5% thi cac bo soi da tach ra va xuat hién
mot sb vi soi, nguyén nhan 1a do NaOH da loai bo chét
két dinh soi 14 lignin. Ngoai ra, dudng kinh trung binh cia
soi chudi giam dan tir 215 xubng con 188 pm khi nong do
dung dich NaOH tang dan tir 1 1én 1,5% (hinh 2C va 2D).
Diéu nay dugc giai thich 1a do qua trinh xir Iy véi NaOH,
soi chubi da dugc loai bo cac thanh phan nhu lignin, pectin,
hemicellulose nén duong kinh soi chudi da bi giam.

TM4000 0030 10KV 6.4mm X30 SEM, - J;

Hinh 2. Anh SEM ctia mau s¢i chudi thé (A) va s¢i xir ly voi
dung dich NaOH & cac ndng d6 khac nhau 0,5% (B), 1% (C) va
1,5% (D).

Két qua hinh 3 cho thiy, ¢ vi tri dinh 3500-3100 cm'!
dac trung cho dao dong kéo dan ciia nhém O-H cé trong
cAu truc cua cellulose va hemicellulose. Dinh tai vi tri 2916
va 2850 cm! dic trung cho dao dong kéo gidn ddi xung
va khong dbi ximg ciia C-H trong nhom CH, cua cellulose
va hemicellulose. O vi tri khoang 1733 cm! dic trung cho
dao dong gidn cta nhom ester C=0 va vi tri 1460 cm™! déac
trung cho dao dong kéo gian C=0 cta nhom acetyl co6 trong
hemicellulose da suy giam khi nong d6 NaOH tang tir 0,5
1én 1,5%. Tai cac dinh dac trung cho lignin nhu vi tri 1640
va 1170 cm™ ¢6 sy suy giam cudng do khi ting nong do
NaOH xur 1y soi tir 0,5, 1 dén 1,5%. O vi tri 1640 cm™ diic
trung dao dong kéo gian C=C trong vong thom cua lignin, ¢
vi tri 1170 cm™ déc trung cho cho nhém C-O-C trong lignin
[10, 11]. Dinh tai vi tri 1045 cm™ ddc trung cho nhém C-O
¢6 trong cellulose tang cudong do vi tap chat trong soi dugc
loai mot phﬁn. Nhu vay, ¢ giai doan xu 1y nay da loai bo
1 phan lignin va hemicellulose, vi vay sé tiép tuc dén giai
doan xtr ly véi H202 dé loai bo tap cht tiép tuc.
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Hinh 3. Phd FTIR cua s¢i chudi xtr ly véi NaOH & cac néng do

khac nhau: 0,5% (A), 1% (B) va 1,5% (C).

Anh hwéng ciia nong dp H,0, lén hinh thdi sgi

Anh SEM cua soi chudi qua qua trinh xtr ly voi cac
dung dich NaOH/H,O, cho thdy kich thudc soi giam so
Vo1 soi thd va soi xur ly NaOH. Diéu nay duoc giai thich
la do qua trinh xtr ly NaOH/H,O, v6i soi chudi da giap
loai bo cac phan vo dinh hinh trong soi nhu lignin, pectin,
hecmicellulose nén dudng kinh soi chudi da bi giam kich
thude (hinh 4A-C). Sau khi xtr Iy véi NaOH/H,0, 5% cac
soi cellulose bat dau duoc tach ra khoi cac bo soi lon tang
nong do 1én 10% thi cac bo soi tach ra riéng 18, lac nay kich
thude soi giam tir 260 xudng 49,3 um (hinh 4A, 4B, 4D va
4F). Khi tang ndng do H,0, xtr 1y 1én 15% thi nhin thiy cac
vi sgi cellulose duoc tach dan ra tlr céc soi ngay cang nhiéu,
kich thugc vi soi dat 34,3 pm (hinh 4C va 4F). Co thé giai
thich 1a do khi xir ly véi H,O, thap chua dua dé loai bo nhidu
hemicellulose va lignin 1a chat két dinh trong cac b6 soi, khi
xur 1y soi voi ndng do NaOH/H, 0, cao (10-15%) thi loai bo
hemicellulose va lignin trong nhiéu b6 soi hon. Tuy nhién,
khi xir Iy voi nong do NaOH/H,0, 15% hoéc cao hon trong
thoi gian lau sé tac dong khong tot cho soi, dan dén soi yéu
va gion [12, 13].

500 um

'DKTB: 260 jm

DKTB: 34,3 jun
s.(éwu,m

Sai s6: 6,1 un
N: 100

DKTB: 49,3 jun )
Sai s6: 11,2 jm ®)
N: 100

0 20 30 40 50 60 70 80 - 18 24 30 36 42 48 54

Pwong kinh s¢i (um)
Hinh 4. Anh SEM (A-C) va dé thi phan bé kich thwéc soi (D-F)
cac mau xtr ly véi dung dich NaOH/H,0, & néng do H,0, khac
nhau: 5% (A va D), 10% (B va E) va 15% (C va F).

({20 160 200 240 280 320 360 400

FTIR cua soi sau qua trinh xtr Iy v6i H,0, cho thay, khi
ting nong do thi thanh phan tap chat va hemlcellulose bi
loai bo hidu qua hon. C6 thé thay, cac dinh dic trung cho



hemicellulose tai vi tri 2916 va 2850 cm! déc trung cho dao
dong kéo gidn C-H trong nhém CH,; vi tri 1730 cm™' dac
trung cho dao dong gidn cua nhom C O di suy giam dan va
mot s dinh bién mét khi xtr 1y ¢ nong do H,0, cao. Dinh tai
vi tri 1642 em™! dac trung cho lién két c=C trong vong thom
ctia lignin d4 suy giam dan khi tang ndng do H,O,. Dinh tai
vi tri khoang 1040 cm™' dic trung cho dao dong gian C-O-C
ctia ciu tric cellulose di xuét hién rd hon vi tap chét trong
mau bj loai b6 (hinh 5). Nhu vdy, khi hén hop mau xir ly
NaOH va H,0, da lam sach hau hét hemicellulose, sap va
maot phan llgmn

IR

1040
C-0-C

bo truyén qua (%)

2500 2000 1500 1000
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Hinh 5. Phé FTIR cua soi xi ly véi H,0, véi néng dd 5% (A),
10% (B) va 15% (C).

Anh hwong ciia qua trinh xw ly sgi vdi cdc tac nhdn
khdc nhau lén hinh thdi, thanh phin héa hoc va dp dm
ctia sgi chuéi

Anh SEM cho thdy, 14 chudi sau khi xur 1y voi H ,O nong
van chua tach ra thanh cac bo soi riéng 1é ma két dlnh boi
cac thanh phan nhu sép, hemicellulose va lignin (hinh 6A).
Khi xir Iy tiép tuc voi dung dich NaOH thi bat dau c6 xuat
hién cac bo sgi nho nhung cac bo s¢i nay chi dugce tach mét
ph?m, chua duoc tach ra khoi sgi 16n hoan toan (hinh 6B).
Céc b6 soi nhé xuat hién cang nhiéu khi xir 1y soi tiép tuc
v6i H,0, do céac thanh phan nhu hemicellulose, lignin gin
két cac bo s0i bi loai bo cang nhiéu (hinh 6C).

Hinh 6. Anh SEM ctia mau la (s¢i) chudi sau khi xv ly v&i cac
dung dich nwéc (A), nwéc/NaOH (B) va nwéc/NaOH/H, 0, (C).

Pho FTIR ciia cac miu soi chudi xir 1y voi cac tic nhan
khac nhau thé hién dinh hép thu cia nhom O-H & vi tri
khoang 3500-3300 cm’', lién két C-H ctia nhom CH, khoang
2850-2950 cm! va nhom C-O ¢ khoang 1045 cm™, cac
nhom nay dic trung cho thanh phan cellulose va tuong tu
nhau & tit ca cac mau (hinh 7). Piéu nay chimg to, cellulose
van gitr duoc ciu trac hoa hoc qua cac qua trinh xir Iy hoa
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hoc [14]. Tuy nhién, dinh déac trung cho dao dong kéo gian
dbi xung va bat doi Xung cta C-H trong hemicellulose tai
vi tri 2916 va 2850 cm™' ciling da suy giam dan tuong ung
v6i cac mau M, Nal va NalH10. Cac dinh dic trung cho
cho dao dong kéo gian C=0 cua nhom carbonyl, carboxylic
va acetyl c¢6 trong ciu trac hemicellulose tai vi tri 1733 va
1460 cm' thé hién rd & miu & sgi chudi tho va mau xur Iy voi
H,0 (M), sau d6 dinh suy giam dan khi xr 1y v6i dung dich
NaOH (Nal) va bién mat di voi mau NalH10. Piéu nay
chimg t6, hemicellulose duoc loai bo dan qua cic qua trinh
xtt 1y soi voi cac dung dich gdm nude, NaOH, H,0,[10, 11,
15]. Ngoai ra, cac dinh tai vi tri 1640 cm™ dac trung cho lién
két C=C trong vong thom va 1170 cm™ dic trung cho lién
két C-O-C cuia lignin suy giam dan sau khi xir 1y voi nuée
néng, NaOH va H,0, (hinh 7). Diéu nay chimg to, qua trinh
loai bo lignin ra khdi soi cellulose, tuy nhién khong hoan
toan, trong soi van con 1 lugng nho lignin [10]. Két qua nay
pht hop vé6i dinh hudng ché tao mang soi cellulose phan
huy sinh hoc tir soi 14 chudi va mot phén lignin con lai ¢o6
thé 1am chat két dinh.
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Hinh 7. Phé FTIR cac mau s¢i chudi tho, M, Na1, Na1H10.

Két qua hinh 8 cho thdy, d6 4m (hay ham luong am)
clia cac mau sgi ban dau va sau khi xir 1y héa hoc voi cdc
tac nhan nhu nude, NaOH, H, 0O, giam dan tir 12,45 xubng
con 2,52 %. Két qua nay cho thay, kha nang hap thu nudc
cta soi chudi qua cac giai doan xir Iy véi tac nhan giam.
Piéu nay duoc giai thich dya trén ban chit va kha ning
hép thu nuéc cua cac thanh phan co trong soi 1a chudi 1a
cellulose, hemicelluloses, lignin, pectin, sap. Cellulose 1a
mot polysaccharide ban tinh thé duoc tao thanh tir cac don
vi D-glucopyranose dugc lién két voi nhau bang cac lién
két B-(1-4)-glycosidic va mot luong 16n nhém hydroxyl
trong cellulose mang lai dic tinh va nudc soi ty nhién [12].
Hemicellulose duoc lién két chit chd vai cac soi cellulose
boi cac lién két hydro. Do cdu triic mé ctia né chira nhidu
nhom hydroxyl va acetyl, hemicellulose hoa tan mot phan
trong nudc va hat am. Lignin 1a cac polyme v6 dinh hinh,
cAu truc phirc tap, chu yéu 1a vong thom cua cac don vi
phenylpropane, vi vy la thanh phin khong thim nu6c trong
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soi tyr nhién. Dé huéng dén tmg dung lam khéu trang phéan
huy sinh hoc, soi chudi can dugc xir Iy dé giam kha ning
hat 4m (46 4m) ciia chiing. Dé giam kha ning hiit am trong
soi chudi can giam nhom hydroxyl cé trong soi béng cac
phuong phap hoa hoc véi dung dich NaOH, H,0, dé xir ly
nham thay d6i bé mat va giam cac thanh phan hoa hoc bén
trong soi [16].
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Hinh 8. P6 4&m cla cac mau s¢i chudi sau khi xtr ly héa hoc
v&i cac dung dich.

£ ~
Két luan

Két qua hinh thai, thanh phin héa hoc va kha ning
hap thy nudc cua soi tir 14 chudi sau khi xtr 1y véi cac tac
nhan nhu nudc, NaOH va H,0, ching t6 tac dong cua
cac tdc nhan nay lén tung thanh phan trong soi nhu sap,
hemicellulose, cellulose va lignin. Sau khi xt Iy véi nude
cic tap chét, sap va thanh phan tan trong nudc bi loai bo.
Cac tac nhan hoa hoc NaOH, H,0, s& lam giam di ham
luong lignin, hemicellulose trong SO’l trong d6 H,O, c6 kha
nang tay trang soi loai bo phan 16n lignin trong cau truc SO1.
Sau khi xu ly véi dung dich NaOH va H,O,, s¢i cellulose
tir 1a chubi thu duoc ¢ duong kinh trung b1nh 34,3 pm va
d6 am soi giam dat 2,52%. Phan lignin con lai s€ dong vai
tro chét két dinh khi ché tao mang soi cellulose tur 1a chudi
trong cac nghién ctru tiép theo.

LO1 CAM ON

Téc gia xin chén thanh cam on Truong Dai hoc Su pham
K§¥ thuat TP H6 Chi Minh da ho trg co so vat chat dé hoan
thanh nghién ctru nay.
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