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SUMMARY

DEVELOPMENT OF HIGH FUNCTIONAL POLYMER: STUDY ON GRAFT -
COPOLYMERIZATION REACTION OF STYRENE ONTO DEPROTEINIZED
NATURAL RUBBER

Styrene — deproteinized natural rubber (DPNR) grafting copolymerization using
emulsion polymerization with tetraethylenepentamine (TEPA) - tert-butyl
hydroperoxide (TBHPO) as a redox initiator was investigated. The DPNR was
prepared by adding SDS (sodium dodecyl sulfate) and urea into the high-ammoniated
natural rubber (HANR) latex and followed by centrifugation. DPNR was successfully
prepared with lowest nitrogenous content about 0.015 % w/w by centrifugation at
10000 rpm for three times repetition. Then *HNMR was used to confirm the graft
copolymer. The thermal properties of DPNR and graft styrene copolymer were
investigated by differential scanning calorimetry (DSC) and thermal gravimetric
analysis (TGA). The result demonstrates the ability of styrene grafting to improve the
thermal stability of DPNR.

1. PAT VAN BE rong réi trong cac nganh céng nghiép,
Cao su thién nhién (Natural rubber - Vvan tai, y té boi tinh dan hoi siéu viét va
NR) la mét trong nhitng ngudn nguyén tinh chit co 1y cua nd. Ngay nay, luong
liéu co gia tri cao, n6 duoc ung dung NR chi méi dap tng dugc 42% nhu cau
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cua thé giéi. San lwong NR cua thé gioi
tang trong giai doan 2000 dén 2012 tur
6,76 dén 11,38 triéu tan va nhu cAu tiéu
thu ciing tang tr 7,34 dén 10,92 trieu
tan. Do d6, NR 1a ngudn nguyén liéu
guan trong va nhu cau thi truong caa nd
cling tang truong trong tuong lai [1].
Maic du NR c¢6 nhiéu tinh chat siéu viét,
nhung lai c6 mot sb tinh chit nhu chiu
dau va chiu thoi tiét chua tét. Ngoai ra,
lien két cachon-cacbon trén mach chinh
cia cao su kém on dinh khi bi phoi
ngoai anh sang, ozone, tia tir ngoai,
khong khi. Sy bé gdy mach ting 1én rat
manh khi nhiét d6 tang. Do d6, bién tinh
cao su la can thiét dé co dugc nhiing tinh
chat dap tng duoc yéu cau sir dung. Co
rat nhiéu phuong phap bién tinh cao su
chang han nhu epoxi hoa, hydro héa, va
ghép. Monome styren, metyl meta
acrylat, copolyme metyl meta acrylat —
styren, dimetyl amino etyl acrylat va
dimetyl amino etyl meta acrylat thuong
dugc st dung trong phan émg dong triing
hop ghép 1én cao su thién nhién [1, 2].
Mot van d& nira anh huong dén tinh chat
ung dung cua cao su thién nhién do la
I6p vo protein bao boc xung quanh hat
cao su. Chinh I6p vo nay gay nén mui
kho chiu cua cao su khi bi vi khuan xam
nhap va gay di tmg ddi véi da nguoi khi
su dung. Lop Vo protein nay cling gay
can tré téi phan ung bién tinh cao su
thién nhién. Do d6, d¢ m¢ rong ung
dung cua cao su thién nhién trong cac
nganh y té, y sinh, vat liéu chac ning
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cao,... viéc loai bo lop vo protein ra
khoi cao su thién nhién 1a diéu thuc su
can thiét.

Trong bai b4o nay, ching téi nghién ctu
cac qué trinh phan ang dong tring ghép
cua styren l1én mach cao su thién nhién
da loai protein.

2. THUC NGHIEM

2.1.Hoba chat

Mu cao su dugc su dung cho nghién ctru
la mi cao su thuong mai cta Viét Nam
c6 ham lugng protein cao (HANR — high
ammoniac natural rubber). Ham luong
chat rin (DRC) trong cao su la 30%. Uré
duoc cung cap boi hang Nacalai Tesque -
Nhat Ban. Natri Dodecyl Sunfonat (SDS)
dugc cung cip boi hdng Chameleon
Reagent - Nhat Ban.

Nudc cat dung cho nghién cau 1a nuée
cat deion.

Céc hoa chat st dung cho phan @ng
dong trang hop ghép nhu monome
styren (S) c6 nong do 1a 95%, chat khoi
mao oxy hda khir gdm hai cu tir TEPA
(tetra etylen pentamin) va TBHPO (tert
butyl hydro peroxit) déu dwoc cung cap
bai Sigma Adrich.

Cac dung mdi va hoa chit khac déu la
hoa chét tinh khiét duoc cung cip bai
Merck.

2.2. Chuan bi cao su cho phan wng
dong trung hop ghép



2.2.1. So do quy trinh tach protein khai
cao su.

HANR
Lytimlan1l [€ 1% SDS+ 0.1%uré
Y
DPNR 1*
Ly tdm lan 2 0,5% SDS
W
DPNR 2™
Ly tam lan 3 0,2% SDS
W
DPNR 3°
0.1% SDS
W
U-DPNR

Hinh 1. So d6 qua trinh thyc hién tach
protein ra khéi cao su bang phwong
phap u uré
Cao su da tach protein (Depoteinized
Natural Rubber — DPNR) dé chuan bj
cho phan g dong tring hop ghép duoc
thuc hi¢n theo phuong phap u uré (U-
DPNR) [4], duoc chi ra theo so do 1

(hinh 1).

2.2.2. So d6 qud trinh dong trung hop
Qua trinh dong trung hop duoc thuc
hién theo so do 2 (hinh 2) véi cac bude
sau: Pau tién ma U-DPNR dugc dua
vao binh phan tng thuay tinh 500 ml véi
hé thong khudy co hoc. Hon hop dugc
khuay voi téc do 400 vong/phut dudi
diéu kién suc nito trong 1h dé dudi hét
oxy hoa tan trong mu cao su.

U-DPNR 1. Suc khi N: trong 1 b, &30 °C,
khuéy 400 viph.

2. Cho chét khoi mao: TBHPO, TEPA.

3. Cho monome: Styren.
4. Tiép hanh phan émg trong 2.5 gidy,
& 30 °C, 400 viph.
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C6 guay chan khéng loai bo styren
chwa phan tng.
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1. Loai bo polystyrene bang chiét
soxh let vdi dung méi axeton/2-
butanon 3/1 vé thé tich.

2. Sy chin khéng & nhist d6 thuémg,

| DPNR-gr-PS | trong hon 1 tudn

Hinh 2. So' d6 qua trinh ghép styren vao
DPNR
2.3. Pac trung hoa
Ham lugng nito trong cao su dugc Xac
dinh bing phuong phap Kjeldahl theo
phuong phap xac dinh cua Vién nghién
ctru cao su Malayxia [3]. Ham lugng
nito lién hé vai ham lugng protein theo
hé sb 12 6,25, hé s6 nay duoc sir dung dé
xac dinh ham lugng protein tr ham
luong nito.
Phé 'HNMR dwoc ghi lai trén may
JEOL JNM-ECA400Il v&i mau duogc
hoa tan trong dung méi CDCls.
Nhiét do hda thuy tinh (Glass transition
temperature — Tg) cua cao su trudc khi
tach protein NR, sau khi tach protein
DPNR va sau khi dong tring hop ghép
vaéi styrene DPNR-gr-PS (cao su da tach
protein dugc dong tring hop ghép voi
styrene) dugc xac dinh biang phuong
phap quét nhiét vi phan (Differential
scanning calorimetry — DSC) sir dung
thiét bi DSC 7020 Exstar. Mau duoc lam
lanh t6i — 90°C sur dung nito long va
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tang nhiét do téi 160 °C vai toe do ting
nhiét 1a 10°C/phut.

Phan tich nhiét (Thermal Gravimetric
Analysis - TGA) duogc thuc hién voi
thiét bi Shimadzu DTG-60H véi toc do
tang nhiét 1a 10°C/phut trong moi truong
khi argon va&i nhiét do khoang 30-
800°C.

3. KET QUA VA THAO LUAN

3.1. Ching minh phan @ng déng
trung hop ghép

Hinh 3. Phé *HNMR ciia DPNR-g-S

Phan ung dong tring hop ghép cua
styren vao DPNR dugc chitng minh bai
phd cong huong tir proton HNMR
(hinh 3). Pic ¢ 1,67; 2,03 va 5,12 chi ra
proton twong wng & nhom metyl,
metylen va metin chua bao hoa. Mét
khac, & phé 'HNMR cua DPNR-gr-PS
chi ra c&c pic madi ¢ 6,5-7 ppm cua
proton thuoc nhém phenyl. Cuong do
cua pic nay phu thudc vao luong styren
da duoc ghép vao mach.

3.2. Phén tich nhiét
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Hinh 4. DSC cua DPNR va DPNR-gr-PS
Tinh chat nhiét cia DPNR va DPNR-gr-
PS dugc nghién ctu boi DSC. Nhiét do
hoa thuy tinh T4 cia DPNR la —63,05 °C
trong khi DPNR-gr-PS la — 61,94°C. C6
su dich chuyén nhe Ty cia DPNR va
DPNR-gr-PS ma nguyén nhan la sy tao
lien két ngang hay su ting tuong tac
phén tr gitra cAc nhom phén cuc cua cao
su da dugc ghep styren.
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Hinh 5. TGA cuza DPNR va DPNR-gr-S
buong cong phén tich nhiét TGA va
DTA cua DPNR va DPNR-gr-PS duoc
chi ra ¢ hinh 5 va 6. Trong hinh 5 va 6
cho thay nhiét @6 phan hiy duy nhat caa
DPNR 1a 375,27°C trong khi d6 DPNR-
gr-PS c6 hai nhiét d6 phan huy o
382,31°C va sau d6 ¢ 429,93°C. biéu
nay chi ra rang viéc dong tring hop
ghép cua styrene vao DPNR cai thién sy
6n dinh nhiét caa cao su.
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Hinh 6. DTA cua DPNR va DPNR-g-S
3.2. Phan tich hinh thai hoc

Hinh 7. Anh SEM ciia DPNR
Anh SEM cua DPNR va DPNR-gr-PS
hinh 7 va hinh 8 cho thdy mét kich
thude duong kinh I6n hon cua copolyme
ghép so véi DPNR. D6 c6 thé do cac
phan tir styren duoc ghép trén bé mat
cua cac hat cao su nhu la mot loai 16i-
Vo.

Hinh 8. Anh SEM ci:a DPNR-g-S

4. KET LUAN
Qua trinh ddng trang hop ghép cua
styrene vao DPNR da dugc thuc hién

thanh cong trong hé latex. Bang viéc
phan tich phé *HNMR da cung cép bing
ching chic chin rang styrene dugc ghép
vao mach DPNR. Cac phan tir styrene
dugc ghép trén bé mat cua cac hat cao
su nhu 1a mot loai 16i-vo va c6 duong
kinh 16n hon so véi DPNR. Sy gia tang
nhiét d6 phan hay nhiét caa copolymer
ghép chi ra riang viéc ghép styrene Ién
cao su cai thién sy én dinh nhiét cua
DPNR.
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