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ABSTRACT

In recent years, oil pollution caused by industrial discharges and oil spills
has become a growing environmental concern, prompting the demand for
efficient, biodegradable, and eco-friendly oil absorbent materials. Bio-
based polyurethane (bio-PU) foams synthesized from renewable resources
have emerged as a promising alternative to conventional synthetic
sorbents due to their sustainability and potential for environmental
compatibility. This study focuses on the comparative synthesis of bio-
polyols from vegetable oils using different chemical routes, including
epoxidation-ring opening, transesterification, and oxidative maodification.
Each method yields polyols with distinct hydroxyl numbers, viscosities, and
chemical structures, which directly influence the foaming behavior and final
properties of the resulting bio-PU foams. Furthermore, lignocellulosic
biomass (e.g., agricultural residues or natural fibers) is incorporated into
the foam matrix to enhance oil sorption capacity and structural
performance. The synthesized foams are characterized in terms of
morphology, porosity, oil absorption efficiency, and mechanical stability.
The main objectives of this research are: (1) to evaluate and compare
different bio-polyol synthesis methods from vegetable oils; (2) to develop
biomass-reinforced bio-PU foams using the synthesized polyols; and (3) to
assess the potential of these materials as sustainable oil absorbents. The
findings are expected to contribute to the development of green materials
for oil spill remediation and to promote the valorization of renewable
resources in polymer engineering.

Gidi thiéu chung

hoc dang tr& nén cép thiét [1]. Cac vat liéu truyén
théng nhu polypropylene hay céc loai polymer t6ng

Trong béi canh & nhiém moi trudng do su 8 tran dau hop mac du cé khd nang hép phu tét, nhung lai gay ra
va chat thai dau cong nghiép ngay cang gia tang, nhu hé luy lau dai cho mdi trudng do khd phan hiy, dong
cau phat trién cac vat liéu hdp phu dau hiéu qua, than  thdi qué trinh sdn xudt tiéu ton nhiéu nang lugng va
thién v&i mdi trudng va cd kha ndng phén huly sinh nguyén liéu hda thach.
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Bio-polyurethane (bio-PU) la mét loai vat liéu x6p dugc
téng hop tu polyol cé ngudn géc sinh hoc (bio-polyol),
la huéng di day hUa hen trong viéc thay thé
polyurethane truyén théng [2]. Trong do, dau thuc vat
— mat ngudn nguyén liéu téi tao, ddi dao va gia thanh
thdp — dang thu hdt su quan tam I6n trong finh vuc
nghién clu téng hgp bio-polyol. Nhiéu phuong phap
héa hoc d& dugc phat trién nham chuyén héa dau
thuc vat thanh bio-polyol cé khd ndng phan Ung vdi
isocyanate dé tao thanh mang Iudi polyurethane. Tuy
nhién, m&i phuong phép trén cho ra loai bio-polyol vdi
c8u trdc phan tu, sé lugng nhém chiic hydroxyl (-OH),
dd nhdt va kha nang phan Ung khac nhau, tur do anh
hudng truc ti€p dén dac tinh cla bio-PU tao thanh nhu
dé x6p, ty trong, dé hut nudc/dau va dé bén cg hoc
[3]. Tuy nhién, dén nay van con thiéu cac nghién clu
hé théng va so sénh toan dién gitta cac phuong phép
téng hop khac nhau dé lya chon huéng di t6i uu cho
Ung dung trong inh vuc vét liéu hdp phu dau.

Bén canh do, viéc két hop sinh khdi tu nhién (nhu
cellulose, b6t gb, vo tréu,...) vao cau tric x8p khéng chi
gbp phan gia tang tinh than thién maéi trudng, ma con
cai thién do xbp, kha nédng hut dau va dé bén cla vat
liéu [4,5]. Viéc nghién cliu va so sanh cac phucng phap
téng hop bio-polyol tir déu thuc vat, két hgp véi sinh
kh&i dé ché tao vat liéu x8p bio-polyurethane phuc vu
cho muc dich hdp phu dau la mét hudng nghién ctu
c6 y nghiia khoa hoc va thuc tién cao.

Muc tiéu cla nghién clu nay la so sénh mot s
phuong phép t6ng hop bio-polyol t&r déu thuc vat
(nhu epoxid héa - md vong, oxy hoa.) dé tim ra
phuong phép t6ng hop bio-polyol phu hop. Sau do,
két hap bio-polyol téng hop dudc véi vét liéu sinh khéi
la bd mia dé ché tao vat liéu x8p hdp phu dau va déanh
gia hiéu qua hap phu. Két qua cia nghién clu nay sé
gop phan xay dung cg s& khoa hoc cho viéc luya chon
phuong phép téng hop bio-polyol phu hop tr dau
thuc vat, dong thai md ra hudng Ung dung hiéu qua
cac ngudn nguyén liéu sinh hoc trong ché tao vat liéu
hép phu d&u xanh — sach — bén viing. Qua do, nghién
ctu khéng chi mang y nghiia hoc thuat ma con cé gia
tri thuc tién trong bdo vé méi trudng va thuc day nén
kinh té& tuan hoan.

Thyc nghiém va phuong phap nghién cu

Vit liéu va héa chdat

Hoa chét dung trong thuc nghiém la hoa chét tinh
khiét PA cla Sigma-Aldrich va Trung Quéc (TQ):

Tetraetylocthosilica - TEOS (Sigma), tetra propyl
ammoni - TPAOH (Sigma), KOH, NaAlO, (Sigma),

Styrene  Oxide (Sigma),  Cetyltrimethylammonium
bromide - CTAB (Sigma), Axit fomic (85%, Sigma),
0OsO4 va NMO (Sigma); Toluene (TQ), Axetone (TQ),
hydro peroxit (30%, TQ), natri bisunfit (TQ), ete etylic
(TQ), natri cacbonat (TQ) va natri sunphat khan (TQ).
Polyol thuong phdm (Guangzhou Niubi Special Glass
Co.,Ltd., Trung Qudc) co chi sé hydroxyl OH# = 400
mgKOH/g, khéi lugng phan t& M = 420 g/mol. Dau
hudng ducng thuc phdm thuong mai “Kubanochka”,
xuat xU Lién Bang Nga, khoi lugng mol M = 880 g/mol
la loai dau chua bdo hoa vdi chi s6 i6t cao (IV = 121
cgl2/q).

Téng hgp bio-polyol tur ddu huéng duong

Epoxy hda va Hydroxyl héa st dung hydrogen peoxit va
axit focmic

Phan Ung dudc thuc hién trong 500 ml binh céu ba c&
c6 trang bi mot may khudy, nhiét k€. Mau dau thuc vat
va chét xtc tac axit HCOOH theo ty 1é nhét dinh dugc
cho vao binh va khudy déu bang méay khudy tU. Sau
do, tu tur thém H,O, vao dung dich trén va khudy cho
dén khi cac chat phan ng dugc trén déu. Binh phan
Ung dugc dun néng dén nhiét do 50 °C va gill trong
thdi gian phan Ung ti 3-6 gid. Sau phan Ung, hdn hop
phan Ung trong binh dugc tach ra va rifa bang dung
moi dé thu dugc san pham bio-polyol.

Epoxy hda va Hydroxyl héa st dung hydrogen peoxit va
xuc tac W/ZSM-5 zeolit

Mau dau thuc vat, H,0, va dung mdbi iso propanol
duagc thém vao binh cdu ba ¢6 va khudy déu bang méay
khudy tu cho dén khi cac chat phan Ung dudc tron
déu. Sau do, 7,5% xuc tac W/ZSM-5 dugc thém vao
dung dich trén va khudy. Phan Ung dudc tién hanh &
nhiét d6 60 °C va gilf trong thdi gian phan Ung tU 3-6
gid. Sau phan Ung, chét xuc tac zeolit dudc tach ra
bang cach ly tam. Sau d6, hdn hgp phan Ung dugc
chuyén vao phéu tach va b sung nudc cat vao hon
hop nay. Phéu dugc si dung dé tach I8p trén cling
clia hén hgp phan Uing, dé thu nhan t6i da bio-polyol
sinh hoc khai hdn hop. San pham bio-polyol thu dugc
dugc rifa bang dung méi 1a nudc va acetone ba Ian.
Sau do, acetone va nudc du dudc chung cat chan
khong bang thiét bi cat quay.

Tong hop polyol bdng phuong phdp oxi héa su dung
tdac nhdn NMO va OsOq4

Qua trinh phan Ung nay la phan Ung mot cong doan
dé t6ng hop bio-polyol thay thé cac phuong phép hai
budc truyén théng. Chét xic tac OsO4 da dugc su
dung v&i muc dung 0,51% so vd&i dau hudng dudng
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trong khi ty 16 NMO trén lién két doi trong dau hudng
duong la thay déi tir 1-3. Phan Ung dugc tién hanh &
nhiét do phong va gil trong thdi gian phan Ung 10 gio.

Ché tao vat ligu x6p ngudn goc sinh hoc cho hdp
phu dau

Ba mia dugc chudn bi bang cach cat nho, nghién va
sang dé chon mau co kich thudc dong déu khoang
Tmm. Dé tang kha nang hdp phu dau cla bad mia, xa
sgi bd mia dugc xtt ly bang nudc nong & 170 °C trong
2 gid [6], sau d6 sédy kho va bdo quén trong tui zip kin
& nhiét d6 phong dé tién hanh thuc nghiém tiép theo.
Polyol sinh hoc t6ng hgp tir ddu hudng duong dugc sut
dung dé thay thé mét phan polyol héa dau trong qua
trinh ché tao bot polyurethane (PU). Vat liéu composite
sinh hoc x6p PU-CS dugc ché tao bang cach két hop
bot polyurethane sinh hoc va ba mia theo phuong phép
do nhém clia chiing téi phat trién [3,6]. 20% polyol hoa
déu trong téng lugng polyol dugc thay thé bang polyol
sinh hoc va tron vdi sgi CS (20wt% so véi bot PU) va
khudy. Thém diphenyl methane diisocyanate (MDI, ty &
mol [NCOJ/[OH] = 1,1) vao hon hgp nay va khudy déu
trong khoang 10-20 gidy. H6n hap nay dugc dé vao cée
khudn dé luu hoa polyme tao thanh bot. Khi két thic
qua trinh luu hoa, vét liéu sinh hoc composite x8p dugc
&y ra khoi khudn va cat thanh tiing manh nho dé tién
hanh céc thuc nghiém tiép theo.

Phuang phdp phan tich

San phdm phan Ung dudc phén tich quang phé hong
ngoai bién déi Fourier thuc hién trén thiét bi IR Affiniti-
1S, Shimadzu (Nhat Ban), phan tich cdng hudng tU hat
nhan trén thiét b Bruker AM 500 FT-NMR
Spectrometer, (My).

Gié tri i6t dudc xéac dinh theo tiéu chuédn ASTM D5768:
mau dugc hoa tan trong dung moi véi sy cd mat cla
dung dich Wijs va dugc chudn dé bang Dung dich
Na>S;03 0,1N. Ham lugng Oxirane dugc xac dinh theo
tiéu chudn ASTM D1652: mau dugc hoa tan trong
dung méi va dugc chuédn dé truc tiép véi dung dich
HBr 0,1N.

Ham lugng nhém hydroxyl dugc xac dinh theo tiéu
chuén TCVN 11080:2015 (tuong ducng vdi tiéu chuén
AOAC 965:32) dua vao phan Ung acetyl hda cac géc
hydroxyl tu do cua polyol va acetic anhydride trong
dung méi pyridine. Sau phan Ung, acetic anhydride
khéng phan tng con lai chuyén thanh axit acetic va
dugc chudn dé bang KOH 0,5M.

Phuang phép nghién clu xac dinh khad nang hap phu
dau clia chét hdp phu dua trén tiéu chuén ASTM F726-
Standard Test Method for Sorbent Performance of
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Adsorbents for use on Crude QOil and Related Spills. Lay
80ml nudc vao cie thly tinh, sau do bé sung thém 20
ml dau Diesel. Ngém vat liéu hdp phu da dugc can
chinh xac t&i miligram vao trong c6c da chua dau
trong cac khodng thai gian khéc nhau. Hét khodng thdi
gian trén tién hanh loc hut chan khoéng trén phéu loc
Buchner dé loai nudc tu do trén bé mat trong khoang
2 phut va tién hanh can dé tinh hé s6 hap phu. D6 hép
phu dugc xac dinh xac dinh bdi hé s6 hdp phu, bang ti
lé gilta lugng chét bi hdp phu trén lugng vat liéu hép
phu s dung (ti 1& khéi lugng). Cong thiic tinh hé s6
hép phu nhu sau:

He 58 hip phu = bfi, (g dau/g vat liéu)
So

Trong do:

St Khéi lugng vat liéu hdp phu sau khi hdp phu dau, g
So: Khéi lugng vat liéu hdp phu kho gio, g

Két qua va thao luan
Téng hgp bio-polyol

Nhiéu phuong phép t6ng hop da dugc phat trién
nham chuyén hda dau thuc vét thanh bio-polyol. Tuy
nhién, dén nay van con thiéu cac nghién clu hé théng
va so sénh toan dién gilta cac phuong phap téng hap
nay dé lua chon hudng di t6i uu cho t6ng hop bio-
polyol tir dau thuc vat. Trong nghién cltu nay, phuang
phap t6ng hop dau tién dudc tién hanh la phuong
phap oxi hdéa sif dung tdc nhan 4-
methylmorpholine N-oxide (NMO) va xic tac OsOa.
Thoéng thusng, dé téng hap bio-polyol di qua hai budc
bao gdm qua trinh oxy hda epoxid va sau do hydroxyl
hoa. Tuy nhién, v&i phuong phap nay chi tién hanh
mot budc t6ng hop dé dat duoc két qua clia phuong
phép hai budc truyén théng.

P& nghién clu anh hudng clia muic dung xdc tac OsOq
dén chi s hydroxyl ciia san pham bio-polyol. Két qua
dudc thé hién trong hinh 1.

w 250 215,8 | 2283
I
Q 200 161,5
oo
£ 150
-
»
5100 |67
S
Q
ki
£ 0
0,15 0,3 0,45 0,6

Mufc dung xuctac OsO4, %

Hinh 1. Anh hudng clia mic ding xuc tac
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TU két qud trong hinh 1 nhan thay khi chat xuc tac
dugc st dung 0,15% so vdi dau thuc vat, thi bio-polyol
thu dugc cé chi s6 hydroxyl 1a 67,6 mg KOH/g. Khi
tang lugng chét xdc tac thi chi s6 hydroxyl thu dugc
cling tang 1én, va chi sé hydroxyl cao nhét dat dugc la
228,3 mg KOH/g, tuong Ung vdi muc dung xdc tac
khoang 0,60%. Diéu nay dé hiéu vi khi muc dung xtc
tac tang thi sé s6& tdm xUc tac tang Ién, xtc tién qué
trinh phan Ung xdy ra nhanh hon manh hon. Tuy
nhién, khi tang muic dung xdc tac tu 0,45% lén 0,6% thi
chi s6 hydroxyl tdng khéng nhiéu, trong khi xic téac
OsO4 kha dat cho nén lua chon mic dung xuc tac hop
ly a 0,45%.

Anh hudéng clia muc ding tac nhan phan ing NMO
dén chi s6 hydroxyl clia bio-polyol cling dugc nghién
clu. Két qué dudc dua ra trong hinh 2.
250 2158 217,4
200 183,9

140,2
150

100 65,7

(%]
o

Chisé hydroxylmg KOH/g

o

0,5 1 1,5 2 2,5
Tilé mol NMO/dau

Hinh 2. Anh hudng cua ti 1é tac nhan NMO

Ty 16 NMO trén lién két doi trong dau hudng dudng
thay déi tir 0,5 dén 2,5 dé nghién cltu anh hudng cua
muc dung tac nhan oxi hda NMO dén chi s6 hydroxyl.
TU két qud hinh 2 nhan thay khi ty 1é tang thi chi s&
hydroxyl clia bio-polyol t6ng hop dugc cling tang.
Ung véi ty 18 13 2 thi chi s6 hydroxyl thu dudc khodng
216 mg KOH/g (muc dung xdc tac la 0,45%). Khi ty 1é
I&n hon 2 thi chi s6 hydroxyl khdng tdng ma gan nhu
giéng nhau do du thifa tadc nhan NMO. Ngugc lai, dudi
2 thi chi s6 hydroxyl thu dugc nhod do khéng du téac
nhan NMO. Do do, ty 16 NMO so véi dau bang 2 la ty
lé thich hop dugc lua chon cho phan Ung téng hop
bio-polyol.

Phé 1H NMR cia dau hudng duong va polyol dau
huéng duong dugc thé hién trong Hinh 3. Trong
trudng hop dau hudng duong, ta cé thé thay vung lién
két khong bdo hoa dac trung (proton oliphinic —H-
C=C-H-) & & 5,2-5,4 ppm. Céc dinh giuan trong khac
la: proton methylene trong nhdm glyceryl trong vung
& 4-4,5 ppm, cac dinh & & 2,7-2,8 ppm cla divinyl
metylen va allyl methylene (& 2 ppm). Trong phé TH
NMR ctia bio-polyol, cac dinh proton oliphinic cua lién

két doi & & 5,2-5,4 ppm, divinyl metylen proton & &
2,7-2,8 ppm, va proton allyl methylene (& 2 ppm), gan
nhu bién méat. Hon nifa, phé cla polyol cho thay su
xudt hién cla cac dinh mai & & 3,6-3,8 ppm, tuong
Ung vai H trong lién két ciia metylinic proton (H-C-
OH) va proton lién két véi nhdom —OH. Biéu nay chiing
td rang bio-polyol d& t6ng hop thanh cong bang
phuong phap st dung hé NMO/OsO..

Déu huéng duong

a & 7 & & a4 3 2 1 o - ppm
Bio-polyol tir ddu huéng duong
L 1 _.J__l_‘u..‘.&_Jl_h,M
= = = = = -y = = 3 & = ppm

Hinh 3. Phé NMR cuia clia ddu hudng duong va san
phém bio-polyol sau phan ting

Xac nhan thém vé cdu tric bio-polyol cling thu dugc
tU phé FTIR. Phé FTIR clia dau hudng duong va bio-
polyol dau huéng duong dugc trinh bay trong Hinh 4.
Su xuét hién cta dinh peak xung quanh 3300-3400
cm™ va 1000 cm™ 1an luct dugc quy cho 1a dac trung
Cla dao déng clia nhém OH va C-OH. Bén canh do,
c6 thém sy bién mét clia peak & vung 3010 cm™ tuong
Ung vai lién két =CH va 1655 cm™ Ung vdi lién két doi
C=C. Bieu nay mét lan nita khang dinh viéc téng hop
thanh cong bio-polyol tir dau thuc vat.

| Diuhuéng drong | & s
‘

- H] |

Poroang .

376,48
724,14

%Transmittance

285395

Bio-polyol tir déu
| hudng duong

2923.84
1002,96

172363

4000 3500 3000 2500 2000 1500 1000 500

Hinh 4. Phé IR clia ddu huéng duaong va san phém
bio-polyol sau phan Ung
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Dé so sanh cac phuong phép téng hdp bio-polyol, da
tién hanh t6ng hgp bio-polyol tir dédu huéng duong
theo phuong phép sif dung hé tac nhan H,O, va
HCOOH; va si dung H,O, két hgp xdc tac zeolit ké
thira tUr cac nghién clu trudce [2,3]. Cu thé, sir dung hé
phan Ung la HO, va HCOOH, tién hanh & diéu kién:
nhiét dé phan ung 50 °C, thdi gian phan Ung: 5h, ti 1é
tac nhan HOxdau la 517, ti 16 HCOOH:dau la 1:2,5;
Trong khi d6, nghién cu sir dung hé phan Ung la chét
oxi hda H,O, va xdc tac zeolit, ti€én hanh & diéu kién: Ti
lé HO,: dau: 5:1, mic dung xdc tac la 7,5%, nhiét do
phdn Ung 60 °C, thdi gian phan Ung 5h. Két qua thu
dugc tUr hai phuong phap nay dugc téng hop trong
bang 1:

Bang 1. Chi s& hydroxyl clia bio-polyol tir cac phuong
phap t6ng hop khac nhau

Phuang phap Chi s6 hydroxyl, mg KHO/g
H,O,+ HCOOH 183,6
H.O,+zeolit 151,8

TU két qua thu dugc ta thdy rang bio-polyol d& dugc
téng hop thanh cong bang cach hydroxyl héa dau
hudng duong trong qué trinh chuyén hda déau hudng
duong mét budc théng qua qué trinh epoxy hoa va
sau do la qua trinh md& vong epoxy sUf dung cac hé tac
nhan/xic tac la HO;+HCOOH va H;O,+zeolit. Cling
tUr k€t qua nhan thdy rang khi s dung hé phan Ung
NMO va xtc tac OsOs thi két qué chi sé hydroxyl cla
bio-polyol thu dugc cao hon so vdi hai hé phan Ung
trén. Diéu nay cb thé dugc gidi thich do. Hé
NMO/OsO, ¢ kha nang hydroxyl hda truc ti€ép nén
moi ndi déi sinh ra hai ~OH v&i dé chuyén héa va
chon loc cao, cho nén chi s6 hydroxyl 16n nhat. Hé
H.0,/HCOOH tao epoxide réi mdi m& vong; qua trinh
md vong va thily phan formate khong triét dé dan dén
moét phan chi tao ra 1 nhdom —OH hodc con epoxide
chua chuyén héa, nén chi s6 hydroxyl thap hon. Vdi
H,O,/zeolit, xic tac di thé uu tién tao ra nhom epoxy
va bi gid¢i han khuéch tan, khién cho nhiéu epoxide
khéng chuyén thanh diol, vi vy OHV thép nhét. Tuy
nhién, hé phan Ung NMO/OsOs st dung tac nhan
phan Ung va xUc tac déu déc hai, c6 adnh hudng dén
moi trudng va stc khde con ngudi cling nhu rat dat
tién. Trong khi két qua thu dugc thi chi s& hydroxyl
cling khéng cao hon quéa nhiéu so véi hé tac nhan
H20z va xtc tdc HCOOH. Hé tac nhan HO.+HCOOH
cho két qua chdp nhan dugc, hé chat phan Ung than
thién va khong dat do dé hé phan Ung nay dugc lua
chon @€ t6ng hop polyol tir dédu hudng duong, Ung
dung tao x&p sinh hoc trén nén bio-poly urethan.
https://doi.org/10.62239/jca.2025.048
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Ché tao vit liéu x6p ngudn gdc sinh hoc

VGi mong mudén tang cudng sU dung cac vat liéu
“xanh”, ngudn gbc sinh hoc va ché tao vat liéu xép
polyurethane dua trén bio-polyol ngudn géc sinh hoc
c6 kha néng hap phu dau cao, mét phan bio-polyol dé
téng hop dugc thay thé cho polyol nguén géc hoéa
dau trong thanh phén A (polyolic) cla x&p
polyurethane. Trong tat cd cac thuc nghiém tao xdp, ti
lé NCO/OH dugc gilt c6 dinh NCO/OH = 1,1, lugng téc
nhan théi nudc tuong Uing 4 pbw, luong xuc tac tuong
Ung véi 0,2 pbw, lugng chét hoat ddng bé mat tucng
Ung 0,35 pbw, dugc thém vao thanh phan A (polyolic).

Hinh 4. (A) Hinh &nh clia x6p PU vdi ti 1é bio-polyol
dau hudng duong (Ian lugt tur trai qua phaila 0, 5, 10,
15, 20%), don 5% ba mia; Hinh dnh SEM (B) clia x&p
PU va (C) x6p sinh hoc PU dén 20% ba mia.

Hinh thai ctia vét liéu x6p PU nguyén chat (Hinh 4) cho
thédy cdu trdc x8p véi cac mao quan thé hién su phan
b& 16 rong khong dong nhét. Tat ca cac mau déu co
I&p mang moéng, do pha gidn nd, dugc phan loai la cac
t6 bao kin (closed cel). Anh SEM cua vat liéu
composite cho thédy co rat nhiéu mao quan vdi kich
thudc mao quan quan séat dugc cé xu hudng khong
doéng déu, sy hinh thanh cdu tric té€ bao kém dong
nhat va bién dang han khi b6 sung sadi tr ba mia.

Thuc nghiém quan séat dudc cho thady khi mic do su
dung bio-polyol téng khdi lugng riéng clia vat liéu PU
(0,06 g/cm? khi dung 100% polyol thuang pham; 0,104
g/cm?® khi dung 10% bio-polyol va 0,136 g/cm? khi
dung 15% bio-polyol) ting dan dén véat liéu nang hon
va chim hon, co thé la yéu t& can trd khi xit ly sy c6
tran dau trén bién. Do d6 dé dam bao su hinh thanh
x6p, thudn Igi cho qué trinh si dung va dé thu dugc
vat liéu x6p cé dung lugng hap phu déu cao, mdc dé
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st dung bio-polyol trong vat liéu polyurethane dugc
chon & muc 15%. Ti 1é nay tudng dong vdi két luan
trong cac nghién ciu khac nhau va tuong duong vdi
muc dung bio-polyol ti dau thuc vat cila moét s& san
pham trén thi trudng trong cong thic xp PU [7,8].

Trong cac nghién cltu trudc do, xa sgi thuc vat dugc
thém vao mang ludi x6p polyurethane da dugc ching
minh gilp tdng khd nang tach dau cua vat liéu hap
phu [2-4]. Do dé, trong nghién ciu nay da st dung xo
sgi ba mia sau tién x ly bang nudc néng vdi kich
thudc 1 mm dé don vao nén PU dé ché tao vat liéu x6p
sinh hoc két hgp bio-PU va biomass, c6 kha nédng hép
phu dau cao. Khd nang hép phu dau cla vat liéu mdi
dugc dua ra trong bang 2.

Bang 2. Hé s& hdp phu dau clia x6p ngudn géc sinh
hoc PU-bd mia

Hé s& hap phu dau,
(g d&u/g vét liéu)

Mau
30 phut 60 phut 120 phut
B3 mia 3,07 4,10 4,89
X&p Bio-PU 3,65 4,92 5,61
X6p  Bio-PU 7,93 1,34 15,78

dén ba mia

Khi don xg sai thuc vat vao x8p polyurethane khién dé
hap phu clia x6p PU tang lén la do khi thém xa sdi bé
mia vao trong qué trinh hinh thanh x&p, cac mang
(vach ngan) bi bién déi dan dén cdu tric clia x6p PU
"md han”, c& nhiéu 6 md (open-cell) hon thay vi nhiéu
cac 6 dong (close-cell) nhu x6p PU ban dau [9]. Biéu
nay dugc thdy ré nhu trong hinh anh SEM cla PU
khong don va vat liéu x6p PU dén ba mia (hinh 4B,C).
Ham lugng & md& cao gilp cho dau khi hép phu vao cé
thé di chuyén dé dang gita cac 6 v&i nhau vao trong
xOp thay vi bi can trd bdi cac vach ngan nhu trudc day.

Két luan

Trén co sG cac két qua nghién clu thu dugc trén, co
thé dua ra cac két luan nhu sau:

1. D4 so sanh céc phuong phéap téng hop bio-polyol tir
dau huéng duong. Phuang phép st dung hé tac nhan
H,0,+HCOOH dugc lua chon (tU ba phudng phap su

dung cac hé tac nhan: H,O,+HCOOH, H,O,+zeolit va
NMO/OsO.) do day la phuong phap thu dugc chi s6
hydrol ctia sadn pham bio-polyol tucng déi cao trong
khi tac nhan phan Ung tuong déi than thién va gia
thanh hap ly.

2. P& nghién ctu ché tao thanh cong vét liéu xop
nguon géc sinh hoc c6 dung lugng hép phu dau cao
vai ham luong don xa sai bd mia Tmm la 20%wt; thanh
phan polyol gdm c6 15%wt bio-polyol, 85%wt polyol
thuang phém, ti 16 NCO/OH la 1,1. Két qua thu ducc
cho théy kha ndng hap phu dau cla vét liéu x6p mdi
tuong déi cao, dat khoang 15,8 g dau/g vat liéu hap
phu, tdng gdp 3 Ian so vdi x&p PU tu bio-polyol khong
dén thanh phan xa sgi.

LSi cdm on

Nghién clru nay dudc tai trg bdi Bai hoc Bach Khoa Ha
N&i trong dé tai ma s6 T2023-PC-105.
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