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Polyme hép thu dau dudc téng hdp bing phan ting truing hop ghép butyl acrylat (BA) va lauryl
metacrylat (LMA) Ién sgi tre (BF) st dung chat khoi mao 2,2’- azobisisobutyronitril (AIBN), c6 mat
chat khau mach divinyl benzen (DVB). Copolyme ghép dugc dic trung béi phd héng ngoai bién ddi
Fourier (FTIR) va anh chup kinh hién vi dién ti quét (SEM). Dic tinh truong clia cac vat liéu hap thu
dau dudc nghién ctiu 1a moét ham cha dé phan cuc dung moi va nhiét dé. TU nhiing quan sat nay thay
rang, khi nhiét dd giam, dé hap thu ciing gidm va ca dé tucng hop ctia mach polyme véi dung méi
hiiu co ciing nhu méat dé lién két ngang cua cau triuc mang khéng gian déu déng vai tré quan trong.

Tu khéa: alkyl acrylat, copolyme ghép, hdp thu dau, soi tre.
Chi sé phéan loai 1.4

OIL-ABSORBENT MATERIALS
FROM GRAFT COPOLYMER OF
BAMBOO FIBER AND ALKYL
ACRYLATES

Summary

Oil-absorbent  polymers have been
synthesized by graft polymerization of
butyl acrylate (BA) and lauryl methacrylate
(LMA) onto bamboo fiber (BF) using 2,2’-
azobisisobutyronitrile (AIBN) as initiator in
the presence of divinyl benzene (DVB) as
crosslinking agent. The graft copolymers
have been characterized by Fourier
transform infrared spectroscopy (FTIR)
and scanning electron microscopy (SEM).
The swelling cheracteristic of oil-absorbent
materials have been studied in a function
of the solvent polarity and temperature. It is
found that when the temperature decreases,
the oil absorption also decreases, and both
the compatibility of the polymer chain with
the organic solvents and the crosslinking
density of the networked structure play a
key role.

Keywords: alkyl acrylate, bamboo fiber,
graft copolymer, oil-absorbent.

Classification number 1.4

*Tac gid chinh: Email: khoinguyen56@gmail.com

TAP CHI

HOA HOC ||,
ONG NGHE | I N 20 62015

Gioi thiéu

Cac loai soi lignoxenlulozo nhu sgi day, soi dua dai,
soi dam but Pong An (kenaf) va soi tre 1a nhitng nguyén
liéu ré tién, c6 kha ning tai tao va dé dang khai thac tir
thién nhién. Chtng c6 mot s6 wu diém nhu ty trong thap
va mém déo. Soi tre 1a mot loai soi lignoxenlulozo tu
nhién véi trir lugng ddi dao, co nhidu & chiu A, Trung
va Nam My [1]. O Viét Nam, tre 14 1am san ngoai g va
duogc coi 1a mot trong nhing vt liéu thay thé trong cong
nghiép gd dé bao vé tai nguyén rimg dang bi thu hep,
boi kha ning sinh trudng nhanh, thoi gian tai sinh ngin
va d& dang nhan rong. Tre dugc ky vong sé& 1a ngudn tai
nguyén bén vimg khong bi khai thac 6 at. Tuy nhién, soi
tre can duogc bién tinh khi st dung trong thuc té [2].

Trung hop ghép 1a phuong phap thuong dugc su dung
dé bién tinh bé mat polyme va 1a mot cong cu quan trong
dé bién doi cac tinh chat vat 1y va hoa hoc cua polyme.
Trong qua trinh ghép, mach nhanh duoc lién két cong
hoéa tri voi mach chinh cua polyme hoac chit nén dé tao
thanh copolyme ¢ ciu trac nhanh. Copolyme ghép ¢
nhiéu tinh chat hitu ich va khac voi timg polyme riéng 1é.
Ghép céc vinyl monome 1én s¢1 lignoxenlulozo da dugc
thuc hién bang qua trinh trung hop gbc tu do sir dung
chét khoi mao hoa hoc [3].

Trong dién bién ctia mot vu tran dau 1on gan day
(khoang 5 nghin thung/ngay) & Vinh Mexico sau vu nd

10



dan khoan dau ngoai khoi thang 4.2010, nhimng nd luc
g pho véi dau tran bao gdm kiém soat cac dam chay,
phan tan va bit cic giéng khoan dd dwoc thuc hién
nhung chi thanh cong mot phén. Mot vin dé& moi nbi
¢6 ¥ nghia toan cau va tinh khan thiét hién nay 1a phai
kiém sodt sy ¢d tran dau (du 1a v6 tinh hay ¢6 ) trong
qua trinh khai thac, van chuyén va luu tri.

So v6i cac vt lidu truyén thong, mot s6 copolyme
ghép cua alkyl acrylat 1én s¢1 xenlulozo da dugc nghién
ctru. Céc tinh chat nhu dién tich bé mat 16n, d6 x5p cao
va ty trong thp dan toi cac dic tinh nhu tinh ky nudce
va ua dau, kha ning va tc do hap thu 16n khién cac
copolyme ghép trd thanh vat liéu hap thy tot [4-6].

Trong nghién ciru nay, vat liéu hap thy dau duoc
téng hop tir qua trinh tring hop ghép butyl acrylat
(BA) va lauryl metacrylat (LMA) 1én soi tre (BF) voi
chat khau mach divinyl benzen (DVB), sir dung chat
khoi mao 2,2’-azobisisobutyronitril (AIBN) (lan luot
duogc ky hi¢u la LMA-BF va BA-BF). Copolyme ghép
dugc dic trung boi anh chup kinh hién vi dién tir quét
(SEM) va phé héng ngoai bién d6i Fourier (FTIR).
bac tinh truong cta vat liéu hép thu dau trong dau tho,
dau dau nanh va céc dung moi c6 d6 phan cuc khac
nhau da dugc nghién cuu.

Thuc nghiém
Héa chit

Soi tre (BF) co kich thudc trung binh 0,04 m duoc
cung cip boi Trung tim Polyme - Trudng Pai hoc
Bach khoa Ha Noi. BF duogc xir Iy bang dung dich
NaOH 0,1M & 30°C trong 72 gio dé loai bo lignin,
hemixenlulozo va pectin. Sau d6 chung dugc rira sach
bang nudc cat dén trung hoa va duoc 1am kho. Tat ca
cac hoa chat, dung méi dugce sir dung ngay khong qua
tinh ché. Lauryl methacrylate (LMA), butyl acrylate
(BA), 2,2-azobisisobutyronitrile  (AIBN), N,N-
dimethyl formamide (DMF), divinyl benzene (DVB),
etanol tuyét ddi, metanol, isopropanol (IPA), axeton,
tetrahydrofuran (THF), dietylether, chloroform,
carbon tetrachloride, benzene, toluene, n-hexane la
loai hoa chat phén tich dung trong phong thi nghiém
(Trung Qudc). Dau thd (mo6 Pai Hung) dugc cung cp
boi Trung tdm Nghién ciru tham do va khai thac dau
khi - Vién Dau khi Viét Nam. Dau d4u nanh 1a loai dau
an tir Cong ty CO phan dau thyc vat Tudng An.
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Téng hop

Phan tmg dugc thyc hién trong khi quyén nito, trong
binh ciu 3 ¢ dung tich 150 ml duoc lip may khudy
va sinh han hdi luu. BF (1,0 g) duoc ngam trong 15
ml DMF trong 4 gio va mdt lwong chinh xac monome
(LMA hoidc BA) va chit khau mach DVB duoc cho
vao trong binh. Binh phan mg duogc dit vao bé diéu
nhiét duge diéu chinh & nhiét d6 xac dinh. Mot lugong
tinh toan trudc AIBN duoc thém tir tir vao hon hop
phan ng va khudy déu. Sau 4 gio, gel tao thanh dugc
1ot vao trong 100 ml etanol tuyét ddi dé két tua san
pham, rdi sau d6 rira nhiéu 1an bang etanol tuyét ddi
va chiét Soxhlet v6i axeton dé loai bo homopolyme
va monome du. Polyme hép thu diu duogc cat thanh
miéng nho va sdy kho trong chan khong & 60°C dén
khéi luong khong doi.

Diéu kién tong hop LMA-BF: LMA 25 ml (0,085
mol), AIBN 0,33 g (0,002 mol) va DVB 0,23 ml
(1,6.10° mol), nhiét 6 75°C.

Diéu kién tong hop BA-BF: BA 20 ml (0,14 mol),
AIBN 0,178 g (1,08.10*mol) va DVB 0,3 ml (2,1.10°
mol), nhiét do 75°C.

Ddc trung

- Phd FTIR: dugc ghi trén quang phd ké hong ngoai
bién d6i Fourier Nicolet (IMPACT 410, USA) trong
khoang 4000-400 cm'. Mau duoc nghién va tron véi
bot KBr khan.

- Hinh thai hoc bé mit ctia cic mau BF, LMA-BF
va BA-BF duoc quan sat trén kinh hién vi dién tir quét
(SEM) model JEOL 6390 (Nhat Ban).

D¢ trwong trong dung méi hitu co

Do truong cua polyme hap thy dau dugc xac dinh
trong cac dung moéi c6 do phan cyc khac nhau &
25+1°C sir dung cac dng dung mau (vial) 5 ml: nudc,
metanol, etanol, isopropanol, axeton, THF, dietylether,
chloroform, carbon tetrachloride, benzene, toluene,
n-hexane. Khéi luong cua mdi ong rdng duge ghi
lai va sau d6 mot luong nhét dinh polyme kho dugc
thém vao mdi dng. Cac 6ng duoc can va ghi lai khdi
lugng polyme lth (W) Sau‘ d6 cac ng dugc db day
dung moi va dé hap thu can bang trong 48 gi0. Luong
dung méi du dugc loai bo khoi 6ng va gel dugc can lai
(W,,)- Luong dung moi bi hép thu duoc tinh toan dua
trén chénh 1éch khoi lugng. PO truong (Q) dugc xac
dinh boi cong thure sau:



Dj hd'p thu diu trong hén hop dau/nuéc

0,9 g dau dau nanh hodc dau thdé duoc trén véi 60
ml nudc cit trong binh nén 100 ml trén may khudy tir
v6i van toc 150 vong/phit trong 10 phit. Su khudy
tron c6 thé 1am dau ndi 1én trén bé mat nude va hinh
thanh 16p vang dau. LMA-BF hoic BA-BF dugc tha
vao trong hdn hop dau/nuée va lic trong 60 phut &
25°C. Sau d6, mau dugc lay ra khoi binh bang sang
ludi, dé rao trong 1 phut roi cAn. Lwong dau hip thu
duogc x4c dinh bang cach can khéi luong miu trudce va
sau khi hép thy, va dugc tinh theo cong thirc sau:

Q1 = (Mt - Mi - Mw)/Mi

~ Trong d6 Q, la luong dau hap thu dugc tinh theo
s0 gam dau trén 1gam mau, M, la khoi luong cua chat
hap thu sau khi dé rao (g), M. 1a khoi luorng ban dau
cua chat hip thu (g) va M la luong nuée hap thy trong
mau (g) duoc xac dinh bang phuong phap chiét trong
dung moi n-hexan.

Kha ning tai sir dung ctia chat hap thy diu: mau sau
khi hép thu duoc 14y ra bang sang ludi, sau d6 dugc
dat trén phéu thuy tinh x6p va hit chan khong trong
10 phut truée khi can. Dau s& duoc hoan nguyén ma
khong gay pha hiy cdu tric cia vat liéu hap thy dau.
Chu trinh hap thu/hoan nguyén duoc lap lai 6 lan dé
danh gia kha nang tai sir dung cua chat hap thu.

Két qua va thao luan
Phé FTIR

Két qua FTIR cia BF, LMA-BF va BA-BF dugc
thong ké trong bang 1.

Bdng 1: két qua FTIR

vOH (cm-l) vCH (cm‘l) vCH aliphatic (cm") COO (cm l)
BF (cellulose) |~ 3423 2903
LMA-BF 3344 2931 2860 1728
BA-BF 3330 2924 2865 1739

Tt phd FTIR cia BF, LMA-BF va BA-BF, 16 rang
1 ngoai nhimng peak c6 mit trong BF, xuét hién thém
hai peak ¢ 2860 cm™ va 1728 cm! trong LMA-BF,
2865 cm! va 1739 cm trong BA-BF tuong tng. Diéu
nay dugc gan cho sy c6 mat cua mach béo va dao dong
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bién dang kéo cua nhom C=0. Tu dir licu phé FTIR,
c6 thé két luan réng cac vat li¢u thu duoc 1a copolyme
duoc chire hoa trén mach chinh xenlulozo.

Hinh thdi hoc bé mdt

Anh chup kinh hién vi dién tr quét (SEM) cta BF,
LMA-BF va BA-BF dugc thé hién ¢ hinh 1.

(2)

Hinh 1: anh SEM ciia BF (a), LMA-BF (b) va BA-BF (c)

C6 thé quan sat thiy bé mit BF chwa qua xir Iy nhan
do su che phi von ¢6 cua sap thuc vat. Sau phan tng
trang hop ghép, copolyme ghép dugc phan bd dong
thé hon trén bé mit ciia BF va vat liéu chuyén thanh
polyme mang khéng gian dong thé c¢6 cau trac xdp. Co
thé, diéu nay mo ra cho vat liéu kha nang gitr mot sb
dung méi trong cau trac mang ludi.

D¢ truong trong dung moi hitu co

bac tinh truong cia LMA-BF trong cac dung moi
c6 d6 phan cuc khac nhau tir n-hexan téi nudc & 25°C
trong khodng thoi gian 48 gio da dugce nghién ctru (hinh
2). D6 hép thu ting khi ting d6 phan cuc tir n-hexan
va giad tri cuc dai dat dugc véi cacbon tetracloride.
Mat khac, gel bi co ngot trong nhitng dung moi phan
cuc hon. Pac biét, gel hép thu luong l6n dung moi
clo hoéa nhu chloroform va cacbon tetracloride. Hon
nira, LMA-BF truong vira phai trong cac dung moi ete
(dietyl ether, THF), hop chét thom (benzen, toluen) va
dung moi béo (hexane). Trong cac dung moi phan cuc
hon nhu nudc, ancol (metanol, etanol, isopropanol),
xeton (axeton), LMA-BF gan nhu khong truong
(Q<1). béc tinh truong cuia BA-BF ciing c6 xu hudng
tuong tu nhung d¢ truong nho hon LMA-BF (hinh 3).
Dic tinh trrong nay cua polyme hip thy dau chi yéu
phu thudc tinh twong hop ctia mach polyme véi moi
truong. S¢i ghép ankyl acrylat khong cho phép cac
phan tir c6 do phan cyc cao tham nhédp vao mang ludi
polyme, trong khi cac dung méi phan cuc duoc hap
thu. Sau d6, sy phu thudc ctia do truong vao nhiét do
ctia polyme hép thu dau duoc khao sat.
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Hinh 3: dé truong (Q) cia BA-BF trong dung méi hitu co

o cdc nhiét do khac nhau

Két qua duoc phéan loai cho thay, trong cac dung
moi sau day do trrong khong thay doi & ca nhiét do cao
va thép: nudc, metanol, etanol, isopropanol, axeton,
carbon tetrachloride va n-hexan. Gia tri Q giam t6i
da 25% khoi lugng & cac dung moi sau tai nhiét do
thép (15°C): THF, diethylether, chloroform, benzene,
toluene va hexane. Pic diém tht hai dic biét dang chu
¥ 1a su thay d6i do trrong va mau séc tir trong sudt tGi
md duc ¢ 15°C. Hién tugng chuyén pha nay la do su
két tinh ctia mach ankyl dai giita LMA va BA.

Dé hip thu diu

Nhu duoc biéu dién trén hinh 4, d hip thu dau cua
BA-BF d6i v6i dau tho va dau dau nanh twong tng 1a
18,5 va 20,3 g/g trong khi gia tri nay & LMA-BF tuong
mg 13 20,6 va 23,5 g/g. Didu d6 co nghia 1a qua trinh
trung hop ghép rat hitu ich dé tao nén loai vat liéu c6
hi¢u nang hép thu dau cao. P hép thu dau ctia LMA-
BF cao hon BA-BF. Diéu nay chimg té ring LMA-BF
v6i mach ankyl dai hon c6 thé cai thién dang ké tinh ky
nude va wa dau. Bén canh do, c6 thé thiy rang vat liéu
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hap thy dau thé hién kha nang hap thu cao v6i dau dau
nanh, diéu nay chi yéu lién quan téi d6 nhét thap cua
chung. Dau c6 d6 nhot thap dé dang khuéch tan vao
trong mang ludi va bj gii lai trong cau trac mao quén.

—&— BA-BF gel (crude oil)
24 A

—#— BA-BF gel (soybean oil)

2 —&— LMA-BF gel (crude oil)

—&— LMA-BF gel (soybean oil)

20 -

18

Q1 (9/9)

16 -

14

Cycle
Hinh 4: kha ndang tai sir dung cia vt liéu hép thu dau
Kha nang tdi s dung
Kha nang tai st dung thay ddi voi do hép thu caa
LMA-BF va BA-BF d6i v6i dau tho va dau dau nanh
sau 6 chu ky hap thu/hoan nguyén dugc thé hién trén
hinh 4.

i Hinh 5: qu,a' trinh lam sach diu jdu nanh kflo’i nuoc:
(a) Dau ddu nanh noi trén mdt nuoc; (b) dau dwoc hap thu boi LMA-BF;
(¢) LMA-BF chita dau dwoc vot ra

C6 thé thay rang kha ning hip thu dau giam nhe
trong toan bo chu ky va do hip thu dau giam khong
quéa 20% sau 6 chu ky hip thu/hoan nguyén. Sy giam
d6 hap thy cha yéu do dau con du trong mang ludi cua
soi ghép. Quan trong 1a khoang hon 90% thé tich dau
hap thy c6 thé duge thu hdi bang loc chan khong. Khi
chan khong duoc thiét 1ap trong hé thong thu hoi dau,
dau hép thy ngay lap tirc dwoc nha ra va chuyén vao
bén trong binh chira tir phéu loc. Viéc thu hdi dau tir
soi ghép théng qua luc ép co hoc manh co thé dan t6i
suy giam kha niang hap thy vén co cua chit hép thu
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mao quan do bién dang co bat thuan nghich. Két qua 1a
vat liéu hép thu chi co thé st dung voi s6 1an han ché.

Két luan

Polyme hép thu dau duoc téng hop bang phan g
trung hop ghép ankyl acrylat (LMA, BA) 1én BF co
mit chat khau mach DVB va chét khoi mao AIBN.
bac tinh truong cua vat licu dugc nghién ctru 1a mot
ham cua d6 phan cuc dung méi va nhiét do. Kha nang
hép thu dau va tai st dung cua vat liéu trong dau théo va
dau dau nanh ciing duoc danh gia. Dau héap thu co thé
dé dang thu hoi voi sy hd trg cia may vt co hoc don
gian ma khong 1am suy giam do hap thy sau mot sb
lan tai sir dung. Két qua ciing cho thiy rang trung hop
ghép 1én sgi xenlulozo 1a mot phuong phap hiéu qua
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dé ché tao mot loai vat liéu hip thy dau str dung dé loai
b6 dau tran quy mo 16n trén bé mat nude.
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