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TONG HOP VA NGHIEN cUPU VAT LIEU HAP THY DAU
TU BA MiA

PHAN 1. NGHIEN ClPU MOQT SO PIEU KIEN PHAN UNG
A-XE-TYL HOA XENLULOZO T(r BA MiA

PHAM TUNG SON, PO BICH THANH

1. MG DAU

Sy cé tran diu | xdy ra thuong xuyen & Viét Nam ciing nhu trén pham vi toan thé glOl gdy ra
nhifng vén dé 6 nhlem va hiy hoai mdi truong sinh thai mét cach hét sirc nghiém trong va nhing
tn thit vo cing 16n vé kinh 6 [1, 2.

Pé tg ciru va xir l ¢6 hiéu quéa cc sy ¢b tran diu, mot trong nhing bién phap thuong
dugec sir dung 14 str dung céc loai vt 1idu hip thu dau d& nhanh chéng thu hdi dau [3].

Hién nay, vét liéu hip thu diu chu yéu duge ché tao tir cac loai polyme hiru co tdng hop,
khong bj phan huy sinh hoc nhir PP, PE, PU, polyeste, polyam1t , sau khi su dung lai gay ra sy
6 nhiém méi trudmg thi cap nghlem trong [4]. Pé giai quyet vén & nay, ngudi ta tip trung
nghién ciru va phat trién 14 vat ligu hip thu ddu méi, than thién véi méi trudng va bi phan huy
sinh hoc tir c4c san phim va phé thai néng nghiép nhu rom ra, ba mia... [2 - 10].

Pé ché tao vit lidu hap thy dau tir bd mia, ngudi ta phai tim cach 1am giam tinh va nudc va
tang tinh wa diu bing phan {mg a-xé-tyl hoa cac nhém hydroxyl v&i cac tic nhan a-xé-ty! hoa
thich hop [5 - 7]. C6 2 phwong phap: phuong phap a-xé-tyl hoa xenlulozo trong céc diéu kién
phan ing ddng thé va phuong phap a-xé-tyl hod xenlulozo trong cac diéu kién phan ang dj thé
¢6 hodc khéng co xuc tic [8].

Bai bdo nay trinh biay mét sb két qua nghlen ciru mét s6 yeu t6 anh huémg dén phan {mg
a-xé-tyl hoa xenlulozo tir b mia trong cac diéu kién phan ang di thé.

2. PHAN THU'C NGHIEM
2.1. Vit tu, hod chit
Bi mia thai tr nhd mdy dudng Lam Son (Thanh Hoa) Anhydrit a-xé-tic,
N-bromosuccinimide(NBS), dimetyl sulfoxit (DMSO) (Hang Sigma-Aldrich), NaOH; a-xit

HNOQO; didm dic; a-xit HCI (Hoa chit Trung Quoc), ¢on etanol tuyet déi; metanol; dung djch chit
chi thi mau phenolftalein (1%) trong cdn va mét s6 loai dung méi khac.

2.2, Xir Ii vat liéu thd (bﬁ mia)
B4 mia thé (200 g) duqc rira nhiéu 1dn véi nuoc dé loal bo dudng va cac tap chit tan trong

nuée, sau dé dugc siy kho bing phoi ning va sau cing sdy trong t sdy chan khong & khoang
50 - 60°C trong 48 gi dén trong lugng khong ddi. Ba mia sdy khd duoc nghién nhé véi kich
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thué¢ khoang 0,5 - | mm va dugce loai bo lignin, hemixenlulozo,cac hgp chét phenol, pectin nhu
sau: cho 76 ml dung dich 0,25 M NaOH véao 4g ba mia tho da dugc 1am sach & phén trén va
khuay ¢o hoc trong 24 gitr & nhiét d phong Loc va cho vao trong nuéc cit, khudy co hoc va
diéu chinh pH bang a-xit HCI sao cho pH ném trong khoang 4,5 - 5. Ba mia thd duge loc va dun hdi
luru trong 5 giér véi hdn hop etanol / a-xit HNO; dém dic (ti 1 thé tich 1/1). Sau cing, ba mia tho da
duge loai bo lignin, hemixenlulozo,cac hop chét phenol, pectin. ..,duge rira lin lugt véi nude cit, véi
con tuyét doi va séy khé trong ti se"ly chén khong & 50 - 60°C dén trong lugng khong dbi.

2.3. Phin img a-xé-tyl'hod xenlulozo tir bd mia phé thai véi anhydrit a-xé-tic va xic tic
N-bromosuccinimide (NBS)

Cho 10 g b mia thé da dugc loai bd lignin, hemixenlulozo, cic hop chit phenol, pectin...&
phén trén vio binh thuy tinh 4 cb dung tich 500 ml dugc trang bi sinh han hdi Iru, may khuay tir,
nhiét ké thuy ngan 200°C va Ong din khi ni-to (N3). Cho 300 ml anhydrit a-xé-tic va mot lugng
xtc tac NBS cih thiét vao (néng d6 cia NBS dugc  thay dbi tir 0,50 g dén 2,50 g/ 100 ml
anhydrit a-xé-tic).Nhiét d§ phan ing dugc thay ddi tir 30°C - 130°C. Thoi gian phan irmg thay
601 tir 1 gio dén 48 gidr. Sau mot thoi gian phan ng thich hop, hén hop phan Gng dugce ha
xuong nhiét do phong, duge loc dé loai xenlulozo tir ba mia thé chwra phan tmg va sau 46 duge
két tha trong metanol. San phim két toa la cac dAn xuit a-xé-tat xenlulozo thd duge lam sach
bing phwong phap chiét Soxhlet vé&i cdn etanol de loai bd xuic tdc va anhydrit a-xé-tic du. Sau
ciing, san phdm a-xé-tat xenlulozo sach duge sdy trong ti siy chin khéng & 50°C - 60°C dén
trong lugng khong abi.

2.4. Xsc dinh mirc 3 a-xé-tyl hoa(DAc) bing phuong phép chuin dé hoa hoc

Can mét khdi lugng xac dinh miu din xua"'lt, a-xé-tat §enlylozo va hoa tan trong 10 mi
DMSO & 75°C trong vong vong 20 phat. Sau khi d€ ngudi mau ve nhi¢t d6 phong, cho 5 - 6 gilg
Cl’}ﬁt chi thi ma‘l}l phenolftalein vao.Dung dich nay duge chuan dé véi dung dich NaOH 0,01
dén khi nao xuat hién mau hong nhat. DAc dugc tinh theo cong thirc sau:

DAce 162X Ncon

m-100x 1 50,

trong do: 162 1a trong lugng phan tir cia AGU; n coon 1a khdi luqn~g ctta COOH twong 1ing voi
thé tich mol NaOH 43 str dung dé chuan d6; m 1a trong lirgng clda mau phan tich (g).

3. KET QUA VA THAO LUAN

3.1. Anh hu'(mg cda nhiét d§ phan @ng

Cac két qua trinh bay trong bang 1 cho ta thay trong cac diéu kién phan ung duge gilr
khéng thay dbi, khi tang nhiét do tir 30°C dé&n 130°C thi gia trj DAc ciing ting lén dén va dat cue
dai & khoang nhiét dd tr 110 - 120°C. S¢& di c6 sy tidng dang ké trong cac gia tri DAc ¢ thé vi
khi ting nhiét 4§, tinh tvong hop cta cic tic nhan phan u’ng dugc ting cuong, cac tic nhén phan
tng hoa trén v4i nhau mét cach t6t hon, xenlulozo ba mia trwong t6t hon trong anhydrlt a-xé-
tic. D& phan tng giita anhydrit a-xé-tic va cdc nhém hydroxyl cta xenlulozo ba mia cé thé xay
ra mot cach thuan loi thi cac loai lién két hydro phai bi pha v& [14]. Tang nhi¢t d§ 13 mét bién
phéap pha v& lién két hydro. Su pha v cac loai lién ket hydro nay ciing {am cho qua trinh truong
efia xenlulozo ba mia trong anhydrit a-xé-tic xay ra tot hon va vi thé xic tién qua trinh khuyéch
tan tic nhin a-xé-tyl hoa vao trong xenlulozo di bi truong. Ngoai ra, cling nhu nhimg phan img
ho4 hoc thong thuong khéc, su ting nhiét d lam ting su chuyén dong va va cham ciia céc phan
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tr tham gia phan Ung, tuc 13 lam tang tbc do phan tung. Tuy nhién, néu tlep tuc tang nhiét 46 coa
phan ing, gia tri DAc khong nhu‘ng khéng tiép tuc ting ma trong c4c mau tir M8 dén M10, gia
tri DAc con ¢6 khuynh hudng giam kha nhanh. Nguyén nhén c6 thé do phan img a-xé-tyl hoa
xenlulozo 1a mét phan ung thudn nghich véi sy hinh thanh cta san phdm phy 13 a-xit a-xé-tic
(So 5 1). Nhiét do phan mg cang ting cao, khoang 130 - 150°C, phan tmg nghich dé a-xé-tyl
hoa (deacetylatzon) véi tac dung xiic tac ciia a-xit a-xé-tic cang dé dang xay ra dan dén s suy
giam cua gia tri DAc. o] nhigt do cao ciing ¢6 thé xdy ra cac phan ing phan huy 6xy hoa. Nhu
viy co thé thay nhiét d6 t6i vu cla phén img a-xé-tyl hoa xenlulozo ba mia trong cac diéu kién
di thé voi chét xic tic NBS 12 ndm trong khoang 110 - 120°C.

I
OH CH;—C
0’ T ™o
+ 3

./

H;C—C
3 L 0. I

HO OH anhydrzr a-xé-tic

ﬂ + Xiic tac

+3CH;COOH

H;COCO 0COCH;
tri a-xé-tat xenlulozo

So dé 1. Phan tng a-xé-tyl hoé xenlulozo tir b mia v&i anhydrit a-xé-tic
Bdng I. Anh hudng cia nhiét d6 phan ing d6i véi DAc cla cic dan xuét a-xé-tat xenlulozo.

Diéu kién phan mg: Thoi gian phan img: 6 gid; 1i 1& xenlulozo ba mia rin ban dau/ tong thé tich
anhydrit a-xé-tic = 1/30 (g/ml); nong dé NBS = 1% trong tong thé tich anhydrit a-xé-tic

(% chét 1ong, g/ml)
TT Nhiét d phan wng (°C) DAc
M1 30 0,31
M2 50 0,85
M3 70 1,62
M4 90 1,86
M5
M6 11
M7 20° 2,31
M3 130 2,27
M9 140 2,13
M10 150 1,99
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3.2. Anh hwéng cia théi gian phan ing

Bang 2 trinh bay anh huong cua thdi gian phan ng d6i v&i phan (ng a-xé-tyl hoa
xenlulozo bi mia (cic miu tir M11 dén M27). O nhiét 46 phan fmg t&i vu (khoang 110°C -
120°C), thoi gian phan img cang tang thi gia trj cua DAc cling tang 1én tuong img. Tuy nhién, tir
céc mau s6 M25 dén M27, néu tiép tuc kéo dai thai gian phan 1ing tang thi gi4 trj DAc c6 chiéu
hwéng ngdy cang glam din. Nguyén nhén c6 thé do phan img a-xé-tyl hoa xenlulozo 1a mét phan
u’ng thudn nghich v&i sy hinh thanh cia san pham phu la a-xit a-xé-tic (So dd 1). Thoi gian phan
Umg cang dai, khdi lwgng san phdm phu a-xit a-xé-tic cang Ién, mét mat lam glam/’loang nong do
anhydrit a-xé-tic, mat khac & nhiét 4§ phan mg khoang 110°C - 120°C, a-xit a-xé-tic lai co thé
xuc téc phan ung nghich @& a-x&-tyl hoa din dén sy suy glam cua gia tri DAc. Hiéu (ing chung
s& dan dén su giam vén tdc phan tmg va sur suy giam cia gia tri DAc.

Bdng 2. Anh huténg cia thdi gian phan (mg ddi véi DAc cia cac din xuét a-xé-tat xenlulozo,
Piéu kién phan tng: Nhiét d6 phan tmg: 110°C; ti 18 xenlulozo b mia rin ban diu/ téng thé tich
anhydrit a-xé-tic = 1/30 (g/ml); ndng d6 NBS = 1% trong tdng thé tich anhydrit a-xé-tic
(% chét 1éng, g/ml)

TT Thoi gianphan ing (%) DAc

MI1 0,5

Mi2 10

M13 1,5

M14 2,0

M15 2,5 d

M16 3,0

M17 3,5

MI8 4,0

M19 4,5

M20 5,0

M21 5,5

M T s R I EET s
. M23| . 65
CM24 70

M25 8,0

M26 9,0

M27 10,0 1,98

3.3. Anh hwéng cia ndng d xiic tic NBS trong tong thé tich anhydrit a-xé-tic
Pi tién hanh nghién ciru anh huémg ciia ham luong cia chit xic tic NBS trong phan (g

a-xé-tyl hod xenlulozo bd mia voi anhydrit a-xé-tic. Ham lugng cha chét xic tAc"ciia NBS dugc
thay dbi tir 0,50 dén 2,50 g trong 100 ml anhydrit a-xé-tic. Cac két qua trong bang 3 cho thay,
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khi ting ham lugng ctia chét xic tac ciia NBS tir 0,5 dén 1,5 g trong 100 ml anhydrit a-xé-tic,
gia trj DAc tang din va dat cyc dai & ham lirgng ciia chét xiic tac ciia NBS khoang 1,25-1,50 g
trong 100 ml anhydrit a-x8-tic. Nhu vay, ham lugng t6i wu cia xuc tic NBS trong phan ing a-
xé-tyl hoa xenlulozo bd mia v&i anhydrit a-xé-tic nam trong khoang tir 1,25 g dén 1,50 g trong
100 m} anhydrit a-xé-tic.

Bang 3. Anh hudng ndng d6 xic tic NBS (g /100 ml anhydrit a-xé-tic) dbi vdi DAc ciia céc dén
xuit a-xé-tat xenlulozo.
Diéu kién phan irng: nhiét d6 phan tng: 110°C; thoi gian phan Gng: 6 gid; ti 18 xenlulozo bi mia
rén ban dau/ tong thé tich anhydrit a-xé-tic = 1/30 (g/ml)

TT | Nbng d xtic tac NBS (g/ 100 ml anhydrit a-xé-tic) DAc
M28 0,50

M29 0,75

M30 1,00

M31 : : T 1.5

M33 1,75

M34 2,00

M35 225

M36 2,50

¥ Br

S |

0

: N
0 N
(CH;CON0 + —_—
+ CH3;CO0Br
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Br
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N
Oﬂ +CH,COOH

Ser d6 2. Co ché xtic tac cia NBS trong phan img a-xé-tyl hoa xenlulozo b3 mia vai anhydrit a-xé-tic
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Co ché xic tac ciia NBS trong phan img a-xé-tyl hoa xenlulozo ba mia v&i anhydrit a-xé-
tic dén nay chira durge nghién ciru mot cach diy di va rd rang. Hai nh3 khoa hoc Nhat Ban la
Karimi va Seradji [9] gia thiét ring, NBS c6 thé hoat déng nhu mét ngudn tao ra Br' c6 kha
ning hoat hoa cac nhém carbonyl cita anhydrit a-xé-tic tao thanh tic nhan a-xé-tyl hoa rit manh
la (CH;-CO-N(-OCCH,CH,CO-). Tac nhan ndy phan Ung voi cac nhém hydroxyl (OH) trong
phan tir xenlulozo tao thanh cac dan xuat a-xé-tat xenlulozo. Co ché phan img duge trinh bay
trong so d5 2. Tuy nhién, ngudi ta cho ring gia thiét v& co ché phan {rng xtc tac nay cin dugc
tiép tuc nghién ciru va chimg minh ddy di hon nira.

Khi nghién ciru qua trinh a-xé-ty hod bang phuong phap *C-NMR, cic nha khoa hoc Nhat
Ban d thiy ring cac nhém hydroxyl & cac vi tri C2, C3, C6 trong mdt mét xich cua phan tur
xenlulozo la anhydro-B-D glucopyranozo‘ (viét tit 1a AGU) cling c6 kha nang phan {rng rét khac
nhau v&i anhydrit a-xé-tic [10]. Bing viéc x4c dinh su phan bd cua cac nhom a-xé-tyl (CH;CO-)
¢ cac vj tri C2, C3, C6 trong AGU, ngudi ta thay ring, trong tit ca céc mau ngh:en ctru, phén
trém ciia cac nhom a-xé-tyl & vi tri C6 13 16n nhét (151 trén 60%), tiép theo 13 & vi tri C2 va nhé
nhét 1a & vi tri C3. Nhur vy, kha ning phén ing cta cic nhom hydroxyl & céac vi tri C2, C3, C6
duoc sap xép theo thir ty nhu sau: C6 >> C2> C3. S& di cac nhém hydroxyl (OH) & vi tri C6 ¢6
kha nang phan g cao nhét voi anhydrit a-x&-tic tic vi & vi tri nay nhom hydroxyl (OH) it bi can
tré khong gian nhat bdi vong AGU [10). Kha nang phan &ng thap hon cia C3 -OH so vdi kha
nang phén mg cia ‘C2-OH duge giai thich 1a do céc nhém hydroxyl & vi tri C3 vAn con tham gla
vao lién két tao ciu hydro ndi phan tir xenlulozo nén it ¢6 kha ning tham gia phan img voi
anhydrit a-xé-tic.

4. KET LUAN

Pi nghién ciru mét sé yéu t§ anh hudng lén 1'mg a—xé-tyl hoa xenlulozo tir bd mia phé thag
voi téc nhin a-xé-tyl hod la anhydrit a-xé-tic va xuc tic 12 N-bromosuccinimide (NBS). Da
xac dinh cic diéu kién tt nhit cia phan (g nay la: nhiét d6 phan img khoang 110 - 120°C; thoi
gian phan tng khoang 6 - 7 gid; ham lugng cua xic tic NBS nim trong khoang tr 1,25 g den
1,50 g trong 100 ml anhydrit a-xé-tic. Vi céc diéu kién trén, c6 thé tng hop duoc cac dan xuat
a-xé-tat xenlulozo khac nhau tir bd mia phé thai véi mirc do a-xé-tyl hoa (DAc) thay dbi tir 0,18
dén 2,92,

TAI LIEU THAM KHAO

1. P. Burgherr - In-depth analysis of accidental oil spills from tankers in the context of global
spill trends from all sources, Journal of Hazardous Materials 140 (1-2) (2007) 245-256.

2, T. Lim, X. Huang - Evaluation of kapok {(Ceiba pentandra(L.) Gaertn.) as a natural hollow
hydrophobic-oleophilic fibrous sorbent for oil spill cleanup, Chemosphere 66 (5) (2007)
955-963.

3. T. R. Annunciade, T. H. D. Sydenstricker, S. C. Amico - Experimental investigation of
various vegetablle fibres as sorbent materials for oil spills, Marine Pollution Bulletin 50
(2005) 1340-1346.

4. C. Teas, S. Kalligeros, F.Zanikos, S. Stournas, E. Lois and G. Anastopoulos -
Investigation of the effectiveness of absorbent materials in oil spills cleanup, Desalination
140 (3) (2001) 259-264.

104



5. X.F.Sun, R. C. Sun, J. X. Sun - Acetylation of sugarcane bagasse using NBS as a catalyst
under mild reaction cobditions for the production of oil sorption-active materials,
Bioresource Technology 95 (2004) 343-350.

6. G.R. Fiho, S. F. da Cruz, D. Pasquini, D. A. Cerqueira, V. de S. Prado, R. M. Nascimento
de Assuncao - Water flux through cellulose triacetate films produced from heterogeneous
acetylation of sugar cane bagasse, J. Mem.Sci. 177 (2000) 225-231.

7. M. O. Adebajo, R, L. Frost - Acetylation of raw cotton for oil spill cleanup application: an
FTIR and 13C MAS NMR spectroscopic investigation, Spectrochimica Acta, Part A 60
(2004) 2315-2321,

8. H. El-Saied, A. H. Basta, B. N. Barsoum, M. M. Elberry - Cellulose membranes for
reverse osmosis, Part 1.RO cellulose acetate membranes including a composite with
polypropylene, Desalination 159 (2003) 171-181

9. B. Karimi, H.Seradj - N-bromosuccinimide (NBS), a novel and highly effective catalyst
for acetylation of alcohols under mild reaction conditions, Synlett 4 (2001) 510-519,

10. G. R. Filho, R. M. N. Assuncao, J. G. Vieira, C. §. Meireles, D.A.Cerqueira, H. S. Barud,
S. J. L. Ribeiro, Y. Messaddeq - Characterization of methylcellulose produced from sugar
cane bagasse cellulose: Crystallinity and thermal properties, Polymer Degradation and
Stability 20 (2006) 1-6

SUMMARY

PREPARATION AND CHARACTERIZATION OF OIL ABSORBENTS FROM
& SUGARCANE BAGASSE CELLULOSE

PARTI. INVESTIGATION OF SOME ACETYLATION REACTION CONDITIONS CF
SUGARCANE BAGASSE CELLULOSE

WITH ACETIC ANHYDRIDE

Some of the acetylation reaction conditions of sugarcane bagasse cellulose with acetic
anhydride in the presence of N-bromosuccinimide (NBS) as the catalyst have been investigated.
The results showed that different cellulose acetates having the acetylation degrees from 0.18 to
2.92 could be successfully prepared under the following reaction conditions: reaction
temperatures from 110°C - 120°C; reaction time of about 6 - 7 h and the NBS concentrations
ranging from 1.25 g to 1.50g per 100 ml of acetic anhydride.

Bia chi: Nhdn bai ngay 15 thang 8 nam 2007
Vién Hod hoc, Vién Khoa hge va Cong nghé Viét Nam.

105





