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BAN TOM TAT

Anh huong cua hydroxide sodium dén céc tinh chat cua soi dira Viét Nam (sisal) da dugc
nghién ctru nham sir dung soi dira di dwoc xur Iy dé ché tao vat licu composite nén nhya
polyolefin. Cac két qua cho thay ty trong cua soi dua gidm 7% dén 8%, do hut am ty nhién
gidm 32%. Cac bang dai cia phd hong ngoai (IR) chimg t6 co sy chuyén tiép riéng phan tir
cellulose I sang cellulose II nho sy thay ddi cac thanh phan hemicellulose va lignin trong soi
dara khi xtr 1y xut voéi néng d06 18% & nhiét d6 80% va 100%.

ABSTRACT

The effect of sodium hydroxide on the propertiers of Vietnamese raw sisal fibres was studied
for the applications of treated sisal fibres in the polyolefin-based composites. The results shown the
densities decreased for about 7% to 8%, the level of natural moisture absorption by the fibre decreased
34%, the bands of infrared spectras shown the partial transition from cellulose I to cellulose II due to
the change its lignin and hemicellulose components by 18% NaOH at high thermal treatments 80°C
and 100°C.

1. GIOI THIEU

gidi, san lugng soi dira (Agave sisalana) dugc
thu hoach khoang trén 4,5 tri€u tan vao nam

Soi cellulose di tur ngudn nong nghiép hay
ngudn phé thai 1a nhung thé manh so vé6i chat
don vo co, chi phi thap, ty trong thap, do dai
cao va co thé tai sinh khi st dung chung la vat
liéu gia cuong cho polyme. Nguoi ta du doan
rang nganh nay s& l1a mot dong lyc lam ting
nhu cdu s dung nhya trong twong lai gan.
Nhirng sgi ndy c6 thé ty huy sinh hoc va vi vay
khong anh huéng dén moéi truong. D6 13 nhing
dong luc cho viéc sir dung chiung. Nhugc diém
ctia nhitng soi nay 1a ban chat phan cuc cao
lam cho chung khong tuong hop véi nhitng
polyme khéng phan cuc, c6 thé lam thay ddi
nhitng tinh chat bé mit soi bang cach xir 1y
NaOH dé nhim cai thién su tuong tac gilra sQi
va nén nhyua. Soi dua lr?iy tu 14 cay dua, no
chra cic thanh phin chinh 13 cellulose,
hemicellulose va lignin. Thanh phan hoa hoc
ctia soi cho trong bang 1. Sy thay dbi ciu trac
sau khi xir ly NaOH & nhiét do cao da duoc
khao sat trén hinh thai soi tho cia soi, ty trong,
d6 hat am va phd hong ngoai (IR). Trén thé

1998, tap trung vao hai nudc Tanzania va
Brazil. Tai Viét Nam, soi dira duoc trf”)ng trot
va khai thac theo truyén théng, soi dira duoc
dung dan vong, day nhd, kham my nghé¢...Ban
bao cao nay khao sat xur 1y so bd sgi dira Viét
Nam tai nong truong, bién tinh bang dung dich
NaOH & nhiét d6 cao va do mot sd tinh chét
lién quan nhu ty trong, do hut 4m va ph6 hong
ngoai.

Bang 1 Thanh phan hoéa hoc ciia sgi dira

Thanh phan % trong lugng
Cellulose 73.1
Hemicellulose 13.3
Lignin 11.0
Pectin 0.9
Sap 0.3
Chét tan trong nudc 1.4

2. THi NGHIEM

2.1. Vit ligu



2.1.1. S¢i dira

Soi dtra dugc 14y miu ngiu nhién ¢ Tinh Ninh
Thuan — Viét Nam sau khi da duoc xu ly so bo
tai nong truong thu hoach theo so do xu ly so
bd hinh 1.

2.1.2. Héa chat

NaOH va axit acetic.

2.2. Xir Iy soi

2.2.1. Xi¥ ly so b§ tai nong trwong thu hoach
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Hinh 1: So dd xtt 1y so bo soi dira tai noi thu
hoach.

Léa dua duoc cét gz“m tan géc, la duoc dat ngay
tai noi thu hoach khoang 1 dén 2 ngay dé vi
sinh tu nhién 1am mém 14, sau khi dap so bo
bang cach danh 14 vao vat cimg nhu gd, ngam
nude bién gan ving b bién trong 15 dén 20
ngdy, rdi chai (tudt) bing ban chai sit va rira
nude bién va cubi cing tach ra thanh cac soi
thd va phoi kho tai noi mat c6 mai che.

2.1.2  Xirly soi dira bing xiit

Soi dira duoc rira v6i nude va say kho ¢ trong
16 sdy & 80°C trong 4-6 gio. Soi dira duoc cét
¢6 chiéu dai tir 8 dén 12 mm. Soi dira cit duoc
nhung vao trong dung dich NaOH (4,5N) &
80°C va 100°C trong vong 30 phit duoc khiy
manh. Sau khi xt 1y, sgi dugc rira ky véi nhiéu
nu6e thudng dé thu hdi luong NaOH thira con
dinh vao sgi. Sau cung s¢i xu ly dugc rua
nhidu 1an v6i nudc c6 chia it acid acetic
(khoang 1%) dé trung hoa xit con lai trong va

trén soi. Soi duoc sdy kho trong 10 sdy & nhiét
d6 105°C trong 24 gio. S¢i xu ly dugc gilr
trong tui polyethylen va dugc dat trong binh
hat am.

2.2 Trisb giit nwéc

Mau soi da thd chua xu Iy va mau xu ly
NaOH & cac ché do nhiét do khéc nhau da
dugc siy kho hoan toan nhu di noi trén va can
trong lugng khd W, mau duge dé chd kho rao
o0 nhiét d6 phong thi nghiém va cén trong
lugng W theo thoi gian. Ham luong am (%)
duogc tinh 1a:

M=(W-Wg/Wgx 100 (1)

Ham lugng am dugc vé theo bién thién cin bac
hai theo thoi gian.

3. KET QUA VA THAO LUAN
3.1. Kich thwoc cia soi dira tho

Céc tri s6 trong hinh 2 1a tri sb trung binh do
trén 5 soi dira khac nhau co cung chidu dai.
Chiéu dai ciia mdi soi dira tho lay déu nhau la
70 cm va mdi soi dugc chia theo ba doan béng
nhau: doan g?in géc, doan giita va doan ngon
(14). Puong kinh cuia cac sgi dugc do bdi kinh
hién vi quang hoc. Céac s do 1ay cach nhau &
mdi 5 mm doc theo soi. O mdi vj tri, do 2 sb
lidu xoay soi can than 90° theo doc truc soi, roi
tinh toan dién tich mat cit ngang soi & ngon,
gitta va dac biét o géc ¢6 hinh chir nhit cua
mit cit ngang soi.
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Hiqh 2: Phan b dién tich cit ngang doc theo
chiéu dai cua so¢i dira tho.



Céc gia tri cia dién tich mit cit ngang giim
tuyén tinh tir gdc dén ngon: & gde, duong kinh
trung binh do dugc la 0.266mm (hinh 3a) voi
d6 1éch chuan 14 0.056; doan gilra cta soi ¢o tri
s6 trung binh 13 0,202mm (hinh 3b) v&i d6 1éch
chuén 1a 0.027mm; cudi cung la & ngon soi co
duong kinh trung binh 0.153mm (hinh 3c¢) véi
d6 léch chuén 14 0.032mm. Ty sé giita dudong
kinh 16n nhit va nho nhit & mit cit ngang cua
doan ngon; doan gilta va doan géc lan luot
tuong ung la 2,44; 1,67 va 2,3.

(b)

(d)

Hinh 3: Hinh hién vi quang hoc cia soi dira
thd chua xu ly voi duong kinh soi: (a) thude
do; (b) doan ngon, (c) doan gitra, (d) doan goc.

3.2 Hinh thai hgc tho cia s¢i dira

Quan sat qua kinh hién vi quang hoc cua soi
dia chua xu ly (hinh 4a); s¢i dua da xu 1y
bang NaOH: ¢ mit cit ngang ciia soi (hinh 4b)
va doc chiéu dai s¢i (hinh 4c) chig t6 c¢6 hiéu
g thay d6i hinh thai tho ctia soi sau xir ly xut
do s¢i dugc khir mot phan lignin.




(c)
Hinh 4: Hinh thai tho cta soi dira: soi dira tho
(a); soi dira da xur ly 18% NaOH, trong 30
phut, & 100°C: (b) phan mit cét soi; (c) phan
doc theo soi.

3.3 Ty trong cua s¢i dira tho va xir ly

Phuong phap do ty trong soi bang cach dung lo
ty trong (pyrometer), nghia la can mau soi va
nhing vao dung dich chét long hitu co khong
¢6 truong nd va hoa tan soi di biét ty trong
trude, do & diéu kién nhiét do phong, ty trong
s¢i dugc tinh tr cong thirc:
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p,(g/cm?) : Ty trong cua chat I6ng hitu co
ding dé nhing miu soi & nhiét do phong.
Mg (g): Trong luong miu cin ngoai khong
khi.

m,(g): Trong Iluong lo do ty trong
(pyrometer) va luong chit 1ong hitu co chira
mau soi va chat 1ong hitu co chtra day lo.

Céc gia tri do dugc cua ty trong va thé tich
riéng cua soi dira trinh bay ¢ bang 2, nhan thay
rang, soi dira c¢6 ty trong hoi cao hon nudc,
nhung nhe hon sgi thiy tinh va bdt tale (co ty
trong tuong tng 14 2,56 g/em® va 2,7 g/em?).
Ty trong s¢i dira thé so vdi ty trong sgi dira da
dugc xtt 1y bang NaOH ¢ 80°C di giim
khoang 7% va khoang 8% voi soi xur ly &
100°C. Piéu nay rd rang rang, sau khi xtr 1y soi
dira cing noéng d6 NaOH 18% trong thoi gian
30 phut véi cac ché do nhiét khac nhau 80°C
va 100°C d3 co su thay ddi cac méc xich co s&
ciia tinh thé soi duia tir cellulose I sang
cellulose II, vi ty trong thay ddi rd rang va c6
hiéu tmg khi xir Iy bang NaOH do su hoa tan

ctia chit két dinh pectin trong soi dtra thd vao
moi truong kiém.

Bang 2: Ty trong va thé tich riéng ctia soi dira.

Soi dira thd va cac xit Ty trong  Thé tich
ly (g/cmS) riéng
(cm3/ 2)
Soi dira tho 1,45 0,68
Soi dira xur Iy 18%
NaOH, 30 phut, ¢
nhiét do:
80°C 1,35 0,74
100°C 1,33 0,75

3.4 P giir Am cha soi dira thd va soi
dira da xir Iy

Sau thoi gian dai hat am ty nhién cia soi dia
chua xur ly (hinh 5a) va s¢i dua da xa 1y (hinh
5b), cac so¢i dat dugc do gilt am bao hoa la
2,53% va 1,67 % tuong Ung.
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Hinh 5: Sy thay d6i ham lwong 4m & nhiét do
phong, (a) soi dira tho; (b) soi dua da xu ly
18% NaOH, ¢ 100°C trong 30 pht.




4. Khao sat phd hong ngoal (IR)

(@

(b)

(©)

Hinh 6: Phé hdng ngoai IR: sgi dira tho (a); soi
dua duge xur ly ¢ 18% NaOH, trong 30 phut:
(b) 6 80°C va (c) & 100°C

Céc tinh chat dic trung ciia pho IR cua soi dira
1a do thanh phan lignin va hemicellulose. Cac
pho hong ngoai IR ctia s¢i dira tho, sgi dira xir
ly xt 18% & cac nhiét o 80°C va 100°C nhu
hinh 6(a), 6(b) va 6(c) twong trng. Tur cac hinh
trén, quan sat cac miii dudi day:

-0 cac tan s6 3446 va 2921 cm™: mili rong va
manh & 3446 cm™ @i v6i phd soi dira tho hinh
6(a), 1a dic trung H nbéi OH dao dong cing
dan, n6 bao gom cellulose I. Miii manh 2921

cm™ 1a do CH dao dong cang dan. Cac phd xir
ly x1t cling co cac tan sO nay.

-Khoang cac tan s6 2134-2360 cm™: Trong
ving ndy ¢6 mot s miii vai tuong tu tim thay
trong phd IR cua soi thién nhién khac (nhu soi
day).

-Tan s 1736 em™: Miii ¢ 1730-1740 cm™ 1a
cac bang dic trung cho carbonyl (C=0) cang
din pho soi dira thd hinh 6(a), khi xur ly
NaOH (18% ¢ 80°C va 100°C trong 30 phut)
thi thi bang nay khong c6 trong phd hinh 6(b)
va 6(c).

-Tan sb 1637 cm'lv: Béng rdng nay trong
cellulose dd dugc biéu thi do su dao dong cia
cac phan tir nudc hap thu trong ving vé dinh
hinh (trong biang rong 1635-1670 cm™ cua
cellulose I) trong phé soi dira tho hinh 6(a), khi
xu Iy NaOH & 80°C hinh 6(b), nhung khéng c6
trong phd soi dira xtr Iy & 100°C hinh 6(c).
-Tan s6 1430 cm™: Trong bang rong (1425-
1430 cm™) duoc chi cho CH, bién dang cong
va cho tang cuong do va hoi di chuyén huéng
tan s thip cua pho soi da xur 1y.

-1376, 1333 va 1319 cm™: nhiing bang nay do
CH" cang dan, OH trong mit phing bién dang
cong va CH, dao dong lic tuong tmg.

-1245 cm™: Bang c6 thé do biang —C-O-C-
trong mach cellulose. Lignin va hemicellulose
c6 thé dong gop dén bang rong nay trong phd
soi dira thé x 1y ¢ 80°C hinh 6(b) va 100°C
hinh 6(c).

-1229-1234 cm’™': Bang gan 1200 cm™, chi dén
OH trong mit phang bién dang cong, chi la
bang yéu trong phd soi dira di dugc xur ly
NaOH. Diéu nay c6 thé do sy yéu cua hé thong
bién dang cong H do su chuyén tiép tir
cellulose IT vé cellulose 1.

-1162 cm™: Bang gan 1160 cm™ dwoc chi cho
cdu bét dbi xtimg giita oxygene va —C-O-C-
cang dian. Cudong do cua bang nay ting dan
trong phd soi dira di xu Iy 80°C va 100°C
tuong Ung.

-1054 cm™: Bing gan 1158 cm™ chi cho C-O
cang dan trong cellulose II c6 trong ca 3 phd.
-669 cm:Bing nay gin 663 cm” chi OH &
ngoai mit phing cong. Cudng do cua bang nay
tang trong phd soi dira da xir 1y khi ting nhiét
do.

-610, 560 cm™: (cellulose II) 1a cac bing yéu
trong vung nay. Nhiing bang nay gidm trong
phé soi da duoge xir ly.

Nhu vy, qua cac phd soi duge xtr 1y, chimg to
¢6 sur chuyén tiép mot phan tir cellulose I sang
cellulose II.



5.KET LUAN

Céc sb liéu didc trung vé soi dira Viét Nam di
nghién ctru dugc vé kich thudce soi, do phéan bd
kich thudc trung binh trén doc chiéu dai soi
dua, hinh thai tho cia sgi trudc va sau xu ly
xut, do hép thu 4m trong moéi truong tu nhién
va cac phd hong ngoai thay dbi do thay ddi cua
ham lugng lignin va hemicellulose. Pac biét tu
su thay doi ty trong, do hip thu 4m va thé hién
trén phd hdng ngoai, chimg to ¢6 su chuyén
tiép cellulose I sang cellulose II béi hidu tmg
dang ké cua viée xir Iy xut & 18% & 80°C va
100°C trong thoi gian 30 phit. Dic biét, ché do
xu Iy NaOH ¢ 100°C c6 hiéu ung cao hon &
80°C.
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