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1.MO PAU

Pén nay, cao su thién nhién long (CSTNL) chii yéu duoc diéu ché bang 3 phuong phép
chinh [1]:

(a) phuong phap 6xy hod cao su thién nhién (CSTN) ¢ nhiét d6 va dp xuit cao;
(b) phuong phdp 6xy hod khir CSTN [2 - 4], va
(c) phuong phap phan huy quang hoa CSTN [5 - 6].

Trong cdc phuong phap ké trén, phuong phép sau ciing (c) dwoc nghién ctru, phat trién va
g dung rong rai nhat hién nay. Phuong phap phan huy quang hod nay do T. Ravindran va cong
su phdt minh [5 - 6], trong d6 dnh séng tir ngoai va hydrogen peroxit (H,0,) dugc diing dé phan
huy dung dich CSTN tao thanh cic loai CSTNL ¢6 cdc nhém chirc hydroxyl cudi mach
(CSTNL-OH).

Gan ddy, cdc phuong phédp 6xy hod tién tién (Advanced Oxidation Process-AOPs) dugc
dic  biét quan tdm nghién ctru va phét trién, bao gdm: O:/UV; H,0./UV; Os/H,0,/UV;
H,0,/Fe(Il); TiO,/UV; and TiO,/H,0,/UV. Qua4 trinh xtc tic phan huy H,O, tao thanh cac géc
tu do hydroxyl bang FeSO, goi 1 phan tmg Fenton. Khi két hop H,O, / Fe(II) va dnh sing (UV)
thi day la phuong phédp Fenton quang hod (Photo Fenton Process). Hién nay, phuong phdp nay
duogc ddc biét quan tim nghién ctru phat trién va dugc coi 1a mét trong cdc phuong phép
AOPs ¢ hiéu qua nhét trong viéc phan huy céc loai chit doc hai khé bi phéan huy [7 - 9]. bic
diém quan trong nhét ciia phuong phap nay 1a phan ing xdy ra nhanh ¢ ngay nhiét d6 va ap suat
thuong, it san phim phy, quy trinh twong d01 don gian, khong st dung cdc hod chat doc hai, dic
biét 1a st dung 4nh sdng mit troi 12 ngudn ning lugng ré tién nén c6 thé giam gid thanh san
pham.

Mot sb tic gia da tng dung phwong phdp Fenton quang hod dé phan huy mét sé loai
polyme nhu cic loai copolyme khdi giira acrylamit va a-xit acrylic [10], polychloroprene [11],
aminosilicone [12], CSTN va polychloroprene cling nhu céc loai vat liéu blend trén co s&¢ CSTN
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[13], polyvinylalcohol (PVA) [14], polyethyleneglicol (PEG), polyacrylamit (PAM), and
polyvinylpyrrolidon (PVP) [15], polyacrylamit [16]... Tuy nhién, dén nay chua c6 cong trinh
nao su dung phuong phéap Fenton quang hod dé tong hop CSTNL.

Cbng trinh nay trinh bay mot sé két qua nghién ciru vé cdu triic cia CSTNL-OH da duoc
téng hop bang phuong phép Fenton quang hod trong cdc cong trinh trudc.

2. PHAN THU'C NGHIEM
2.1. Nguyén liéu, hoa chat

CSTN-OH (Mn~4000) dugc tong hop bang phuong phdp Fenton quang hod va dugc lam
sach theo quy trinh da dugc mo ta trong cong trinh di cong bo trudce.

2.2. Thiét bi phan tich

Phé "H-NMR,"”C-NMR va DEPT duoc chup trén médy Brucker 300MHz NMR Spectrometer
trong CDClj;

Phé héng ngoai dugc chup trén mdy Nexus 670- FTIR-Nicolet bing phuong phap tao mang;
Phé UV-vis dugc chup trén mdy Uv-vis-Cintra-40 trong dung dich CDCly;

Phé "H-NMR,"”C-NMR va DEPT duoc chup trén mdy Brucker 500MHz NMR Spectrometer
trong CDCly;

Chi s6 OH duoc xéc dinh theo phuong phép tiéu chuén [17].

3. KET QUA VA THAO LUAN
3.1. Nghién ciru céu triic cia CSTNL-OH

Ph6é 'H-NMR cta CSTNL-OH (hinh 1) cho cédc dinh dac trung cho cu tric cis-1,4-
poliisopren cua CSTN: 8 = 1,67 ppm (CH3), d = 2,04 ppm (CH,), & = 5,12 ppm (CH) (cOng thurc
Y

Trong phé 'H-NMR ctia CSTNL-OH con xut hién thém pic & = 2,7 ppm clia proton thuoc
nhém epoxy. Diéu d6 cho thdy c6 mot phan nho CSTNL-OH da bi epoxy hod.

Ngoai ra, sy xuét hién pic 8 = 1,59 ppm & CSTNL-OH thuoc nhém trans — CH;. Diéu d6
cho thdy da xay ra hién tugng dong phan hod cis — 1,4 isopren thanh trans-1,4 isopren & muc do
thap.

Phd *C-NMR cuia CSTNL-OH (hinh 2) cho 5 dinh phd véi d6 chuyén dich hoé hoc tmg
véi 5 nguyén tir cacbon trong ciu triic cis-1,4-poliisopren ctia CSTN (cong thitc 1) : & = 32,13
ppm (Cy), 8 = 135,11 ppm (C,), & = 124,96 ppm (C3), & = 26,32 ppm (Cy), 6 = 23,34 ppm(Cs).
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Phd DEPT cua CSTNL-OH (hinh 3) cho ta thdy mdt cdch rét rd rang rang CSTN chi bi cit
ngan mach va van giit nguyén cau tric cis-1,4-isopren ban dau trong CSTNL-OH.

Trong phd hong ngoai cia CSTNL-OH (hinh 4) ta théy ¢6 cdc dinh phd sau dic trung cho
ciu tric cis-1,4-isopren cua CSTN: 3040, 2980, 2920 cm™ (dao dong hoa tri cia céc lién két
C-H), 1450 va 1375 cm™ (dao dong bién dang cua lién Kkét C- H), 1659 cm™ (dic trung cho lién
két C = C, cis-vinylen). Dic biét, ta con quan sit thdy mot dai rong & viing 3400-3600 cm™ (dao
ddng hoa tri cia nhdm OH dugc tao thanh trong phan tot CSTNL-OH).
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Hinh 4. Phd hong ngoai ciia CSTNL-OH

Trong phé tir ngoai ctia CSTNL-OH (hinh 5) ¢6 mot dai hap thu & A= 255,9 nm dac trung
cho buéc chuyén electron n=> 7 tao thanh do hiéu tng siéu lién hop (n=>0) trong d6 cdc

electron 6 cua 3 nhom ankyl tuong tic v6i nhoém etylenic riéng ré€ trong cdu tric cis-1,4-
polyisobutylen.
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Hinh 5. Phd UV-vis ctia CSTNL-OH

110



Naghién ctru céu tric ctia cao su thién nhién I6ng

3.2. Co ché phan ing phan huy CSTN véi tac nhan Fenton

Trén co s¢ phan ng Fenton [18, 19] va co ché phan huy CSTN bang H,0,/UV cua céc tic
gia [20] va cic két qua nghién ctru ciu triic cia CSTNL-OH bang céc phuong phép phd cong
huong tir hat nhan C-, '"H-NMR, "C- DEPT, ph6 hong ngoai nhu di trinh bay ¢ phan trén, c6
the’ gia thiét qua trinh phan huy CSTN bang tic nhan Fenton (Fe**/H,0,) c6 thé xay ra theo co
ché sau:

Fe** +H,0, > Fe’* + OH + OH (2)
Fe** + H,0, » Fe** +H' + HO, (3)

Su oxy hod Fe** thanh Fe®* va gbc tu do HO' theo phuong trinh (2) xay ra rat nhanh duoc
xem nhu khéi dau ciia phan ng Fenton, trong khi d6 phan tng (3) dugc xem nhu khoi diu cua
phan tmg Fenton bién thé tao ra Fe** dé tiép tuc xay ra phan tng (1) tao ra gbc tu do HO". Gbc
nay s& tham gia vao qud trinh phan huy CSTN tao thanh CSTNL-OH.

Trong phén tr CSTN, lién két ¢ gita cdc nhém a-metylen lién két cic mat xich isopren
khong ndm trong cing mot mat phing véi cdc lién két doi. Nguyén nhén 12 do céu hinh cis cia
céc mit xich isopren dan dén khuynh hudng gbi cudn cua cic dai phan tr CSTN. Su can tr¢
khong gian gy ra do chu tric khong can bang vdi cdc nhém metylen suon da lam yéu lién két
CH,—CH, dan dén su gdy mach néu c6 su tic dong cuia mot sO diéu kién thuan loi nao day nhu
nhi¢t nang, cic géc tu do hodc céc tia buc xa. Vi vay, khi c6 mat cic géc tu do hydroxyl tao
thanh tir tdc nhan Fenton, phan tmg cit mach CSTN c6 thé xay ra, dan dén su tao thanh CSTNL-
OH:

H;C H H;C v H
/C =C > :(*\
---- H,C CH, CH, CH,----
+E)H
H3C /H H3C \ /H
= C=C
C=C + £=C
--——- HC CH,0OH CH, CH,----
H H,C H
HO + ) /C = C\ —_— / N
CH, CH,---- HOCH, CH,----
4. KET LUAN

bi nghién ctru céu triic cia CSTNL-OH (téng hop béing phuong phép Fenton quang hod)
bang phd cong hudng tir hat nhan, pho hong ngoai, tir ngoai. Céc két qua nghién ctru cho thay
CSTNL-OH c¢6 cac nhém hydroxyl ¢ cudi mach va dai phan tr CSTNL-OH van gilt nguyén cau
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hinh cis-1-4-polyisopren cua CSTN ban dau. Trén co so cua cdc két qua nghién ctru, da dua ra
gia thiét vé co che phan huy CSTN tao thanh CSTNL-OH bang céic tdc nhan Fenton quang héa
(Fe**/H,0,).

Léi cam on. Céc tic gia ctia d& tai nghién ciru co ban ma sb 104.04.70.09 xin chén thanh cam on Quy
Nafosted ( B Khoa hoc va Cong nghé) da tai trg kinh phi giai doan 2010-2011 cho cong trinh nay.
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SUMMARY

Hydroxyl-terminated liquid natural rubbers (HTLNRs) prepared by the photo Fenton
reaction have been characterised by '"H-NMR, "“C-NMR, DEPT, FTIR and UV-Vis. The results
showed that HTLNRs had hydroxyl end groups at both chain ends and the configuration of
HTLNRs macromolecules had been maintained as that of the virgin natural rubber (NR) ones.
The photo degradation reaction mechanism of the NR with photo Fention reagents to form
HTLNR was also proposed and discussed.

Keywords. liquid natural rubbers, Fenton reaction, hydroxyl-terminated liquid natural rubbers
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