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ANH HlJCfNG CUA CERIUM OXIDE 
DEN TINH CHAT CCf VA LAO HOA 

CUA CAO SU THIEN NHIEN 
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TOM TAT: 
Cao su thien nhien (NR) la nguyen lieu co gia tri suf dung drfdc nghien crfu nham nSng cao 

tinh cha't, dac biet la tinh lao hoa. Srf anh hudng Cerium Oxide (Ce02) den tinh cha't NR du'dc 
khao sat vdi cha't trd phan tan MA-F50. Kd't qua cho th '̂y MA-F50 giijp phan tan Ce02 vao NR 
cho tinh chat cd ly nhuModul dinh dan (MIOO, M300), khang drft (USKD), kh^ng xe (USKX) va 
kha nang khang lao hda qua phan tich Iao hoa nhiet, m6i trrfdng Q-sun, nhifit trong lifdng (TGA) 
c^i thien ddng ke. 

Tuf khoa: Cao su thien nhien, cerium oxide, da't hifi'm, lao hda. 

1. Dgt van de 

Cao su thien nhi6n (NR) la mot loai vSt lieu 
polyme cd do ben cd hpc cao va kha nang bien 
dang dan hoi ldn, tuy nhien vdi thanh ph^n chinh 
la polyisopren co ty 16 cac lien ket doi ldn lam 
cho mgt so' dac tinh cua cao su trf nhien hi suy 
giam trong qua trinh sifdung nhrf kem ben nhiet, 
kem ben moi trrfdng, dl bi lao hda,...[l] lam cho 
linh vifc iJng dung cua nd bi han che. Tuy nhien 
cho de'n hien nay con ngrfdi van ludn mud'n 
nghien crfu va cai thien nhitng nhrfdc die'm nay 
cua NR de tie'p tuc md rpng pham vi rfng dung 
cua n6[2-3]. Ben canh dd, trong nhrfng nam qua 
cac nha khoa hoc 6 c^c qud'c gia tren the'gidi da 
va dang chti trong nhieu den viec nghien crfu ve 
cac hdp chat da't hie'm cai thign tinh cha't poly
mer! ^1- trong dd cerium oxid Ce02 la mpt loai 
vat heu da't hie'm quan trpng. Trong vat lieu hrfu 

cd, cerium oxid cung da cd mdt sd nghien cu'u 
kha quan ve rfng dung loai vat lieu nay nham 
tang crfdng tinh khang nhiet, khang lao hda cua 
polymer nhrf do ben nhiet cua cao su silicon da 
tang len khi s\( dung d6n Ce02 [4-5]. Ce02 bid'n 
tinh bang silica drfdc drfa vao NR latex nham cai 
thien tinh cha't cao su cho tha'y rang srf cd mat ciia 
Ce02 trong NR/SiOj-CeO, nanocomposite giup 
tang lien ke't girfa cao su va don, giup cac hat 
Si02- Ce02 nhd hdn phan bd' hep, cai thien mat 
dp nd'i ngang va cd ly cua NR/Si02-Ce02 
nanocomposite Irfu hda. Hdn nrfa viec them Ce02 
lam tang nang Irfdng hoat ddng it nha't 4.66%, cai 
thien srf khang lao hda nhiet-oxi hda cua 
nanocomposite NR/Si02-Ce02 [6]. Tuy nhien, 
nghien crfu rfng dung CeOi trong cao su chrfa cd 
nhieu tai Viet Nam. Va'n de drfdc dat ra trong 
nghien cii'u nay la can cai thien tfnh nang, dac 
biet la kha nang khang lao hda va ben nhiet cua 
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NR. Vi the', cac khao sal anh hrfdng cua Cerium 
oxide de'n cac tinh chat cd ly, kha nang khang lao 
hda, tinh ben nhiet cua NR drfdc thrfc hien, tao 
tiende de phat trien cung nhrf hoan thien hdn cac 
phrfdng phap xay drfng ddn pha che' gia crfdng 
tinh chat cho NR Viet Nam. 

2. Vat lieu va phuTdng phap nghidn cu'u 

2.1. Vdt lieu 

Cao su thidn nhien SVR-CV50 ham Irfdng tro 
<0,4%, ham Irfdng Nitd <0,6%, ham Irfdng cha't 
bay hdi <0,8% tai thi trrfdng Viet Nam. Cerium 
oxide CeO2-C103984-500g (ham Irfdng 99,99%, 
kich thrfdc hat -100 nm) drfdc cung cap bdi Cdng 
ty Co phan Cdng nghiep Aladdin, Trung Qud'c. 
MA-F50 Malaysia va mot so' hda chat khac thupc 
dang cdng nghiep cd s3n tren thi trrfdng Viet 
Nam: he cha't xiic tien, ZnO, Acid stearic, RD, Irfu 
huynh. 

2.2. PhiiOngphdp nghien ctiu 

Qui tnnh chuan bi m§u: 

Cao su drfdc cat kho'i nho va hda chat theo ddn 
pha che (trtt Irfu huynh) drfdc trpn hdp trong may 
trpn kin vdi che dp quay 40rpm, khoang 7~8 phut. 
Hdn hdp mau drfdc lay ra, tie'p tuc tien hanh trpn 
hdp Irfu huynh tren may can 2 true khoang 2 phut, 
xua't ta'm mong de chuan hi cho qua trinh ep mau 
theo tieu chuan do. 

Cac phrfdng phap thil nghiem danh gia: 

- Xac dinh do ben keo theo tieu chuan TCVN 
4509:2013 

- Xac dinh dp ben xe theo tieu chuan TCVN 
1597-1:2013 

- Khao sat srf giam ca'p cao su do nhiet: Phep 
thu- lao hda ASTM G155, 70''C. 

- Thu" nghiem lao hda mdi trrfdng: Lao hda 
trong mdi trrfdng may Q-sun theo tieu chuan 
ASTM G155, chu ky: 102 phiit chie'u sang, 18 
phiit chieu sang va phun nrfde: nang Irfdng 
0,35W/m-/0,34nm; Brfdc sdng 0,34nm; Nhiet dp: 
(63±2)°C (Black Panel); Thdi gian: 48 gid. 

- Phan tich nhiet trpng Irfdng TGA: Td'c do gia 
nhiet lO^C/ phiit, vung nhiet dp khao sat trf 25°C 
de'n 900''C trong mdi trrfdng khi Nitd. 

Ddn pha che sft dung: 

Bdng 1. Ddn cdng nghe khdo sdt 

Nguyen ligu 

NR 

AS 
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RD 

S 
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2 

8 

3 

1 

1,5 
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0,5 

2 
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3. Kd't qua 

3.1. Qud ttinh phdn tdn CeOj vdo NR vdi sif 
ho tra cua chat hda deo 

Nham tlm kid'm dieu kien ho trd srf phan tan 
Ce02 vao NR, trf dd xem xet srf anh hrfdng cua 
Ce02 de'n tinh chat cua NR sau Irfu hda, cha't hda 
deo drfdc Irfa chpn trong nghien ciJu la MA-F50. 
Trong ndi dung nay, ham Irfdng cua Ce02 drfdc 
khao sat thay ddi trf 0, 2, 4, 6, 8 phr, trfdng rfng cd 
05 mlu MA-0, MA-2, MA-4, MA-6, MA-8, ket 
qua do cd tinh cua cac mau drfdc trinh bay nhrf 
Bang 2. 

Ket qua thiJ nghidm cho tha'y cac mSu thiJ cd 
suf dung Ce02 cd cd tinh cao hdn han so vdi mlu 
trang khdng siJ dung Ce02. Mau MA-4 hay MA-6 
cho cd tinh tang manh d ham Irfdng Ce02 nhd 4phr 
hoac 6phr: MIOO tang 3,15 lan, M300 tang 4,15 
lan, rfng sua't khang drft tang 1,33 lan d 4phr va 
ling sua't khang xe tang l,141and6phrso vdi mlu 
MA-0 khdng s^ dung cd CeO,. Dieu nay cd drfdc 
la do MA-F50 la mpt loai muo'i xa phdng cua 
Zn2+(ham Irfdng 10,5%) vdi axit hrfu cd khdng no 
mach thang (hydrocarbon dai khang 12-24C) lam 
cho NR chrfa Irfu hda cd dp nhdt tha'p, giam nang 
Irfdng Iam mem, nen dd dang cho Ce02 phan tan 
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Bdng 2. Kit qua do cO tinh mSu c6 tiam Wong CeOj khdc nhau 

MCu 

MA-0 

MA-2 

MA-4 

MA-6 

MA-8 

MIOO (N/mm») 

0,584 

1,719 

1,841 

1,732 

1,602 

M300(N/mm=) 

1.162 

3,599 

4,650 

4,821 

4,222 

USKD {N;mm2) 

21,556 

26,067 

28,573 

28,451 

25,003 

Dan dai (%) 

1.702 

894 

890 

782 

703 

USKX(N/mm) 

33,541 

34,565 

37,783 

38,091 

37,321 

Hinh I: Hinh thai SEM mat dUt cua mdu cao su (36 phong dgi 20.000 lan 

Mdu MA-0 Mau MA-4 

vao cao su, dong thdi cac nhdm COO" cua MA-
F50 trfdng tac vdi be mat CeOj lam giam srf khac 
biet ve didn tich girfa Ce02 vdi NR, tang crfdng dp 
ben lien ke't girfa ddn Ce02 vdi cao su sau Irfu hda. 
Nghien crfu sil dung chat hoa deo nhiim tang 
crfdng anh hrfdng cua chat gia crfdng de'n cd ly NR 
sau Irfu hda ciang da chrfng minh hieu qua cua 
MA-F50 trong ddn pha che' cao su [7]. Viec cac 
rfng sua't cua mSu thuf tang khi sil dung them Ce07 
v^o ddn pha chd'chrfng td CeOj da phan tan va cd 
trfdng tac vdi mach cao su, cho nhflng hieu qua 
nhat dinh, 

Ke't qua chup SEM mSu MA-0 va MA-4 d do 
phdng dai 20.000 l^n (Hinh 1) tai be mat ddt ngang 
sau khi do cd tinh danh gid srf phan tan cua Ce02 
trong NR. Hinh anh cho tha'y mSu khdng diing 
CeO-j cd mat drft mlu kha min, vet gap be mat drft 
ciia cao su va mdt so' phu gia trong m§u MA-0 ro 

net, cho tha'y mau kha mem deo, dd linh ddng cao. 

Ngrfdc lai, ta tha'y vdi4phrCe02 snat drft mlu 
chat che hdn va cd srf phan bd Ce02 trong cao 
su, hinh anh the hien srf sit chat, ca'u true ran chac 
hdn. Dieu nay cho tha'y Ce02 da phan tan td't vao 
mach cao su va da cd trfdng tac vdi cao su lam 
tang tinh chat cdly cua mlu cd Ce02 nhrf so'lidu 
cd tinh d Bang 1. 

3.2. Anh hKdng cda CeOj den khd ndng 
khdng lao hoa nhift vd Ida hoa trong moi trUifng 
mdy Q-sun 

Ce02 drfdc khuye'n cao cd kha nang cai thien 
tinh khiing lao hda nhiet cho polymer |4-6], chinh 
vi vay ndi dung khao sat kha nang khang lao hda 
cua mSu trong mdi trrfdng khac nhau can drfdc 
xem xet. Ke't qua do hd so' khang lao hda drfdc 
the hien nhrf Bang 3, 4. 

So 12-Thang 7/2019 339 



TAP CHJ GONC THIflfNC 

Bdng 3. He so khang lao hoa (AR) cua mdu d cdc nhl#t do 70»C 
vdi thdi gian Ido hda 24h, 36h vd 72h 

Thdi gian 

24h 

36h 

72h 

MA.0 

-8,40 

-49,24 

-67,42 

MA-2 

-2,76 

-14,62 

-19,82 

MA-4 

-0.25 

-15,46 

-20,47 

MA-6 

-4,78 

-16,41 

-27,9 

MA-6 

-8,63 

•15,88 

-28,39 

Bdng 4. He so' khdng lao hod (AR) moi trudng Q-sun cua cdc mdu thijf 

Thdi gian (h) 

24 

48 

MA-0 

-50,96 

-75,53 

MA-2 

-25,81 

-33,54 

MA-4 

-22,99 

-31,55 

MA-6 

-23,49 

-34,45 

MA-8 

•26,63 

-35,17 

Khi sS'y mau d 70''C cd tinh deu 
giam, he sd' AR am, tuy nhien mrfc 
dp lao hoa cua mlu cd Ce02 cdi 
thidn ra't dang ke so vdi mau khdng 
cd Ce02- Ham Irfdng Ce02 su" dung 
d khoang 2-6phr trong 24h say, cd 
tinh chi thay ddi nhd hdn 5%. 

Khi do hd sd' lao hoa trong mdi 
trrfdng Q-sun, ke't qua cCing cho 
tha'y Ce02 cai thidn kha nang 
khang lao hoa mdi trrfdng cua 
mau, gid tri tuydt dd'i cua AR mau 
MA-2, MA-4, MA-6 nhd hdn mlu 
MA-0 nhieu. 

Dilu nay cd the giai thich la do 
hat Ce02 cd kha nang truyen nhidt, 
ha'p thu nhidt va ha'p thu tia sang 
viing quang pho xanh lam hoac tim 
de chuyd'n ddi trang thai oxy hda 
nhrf sau: Ce^^ -I- R* -» R-i- -F Cê + 
[4-5]. 

3.3. Anh hiidng ciia CeO-, den 
khd ndng phdn hiiy nhiet cua mdu 

Be khdng dinh lai anh hrfdng 
cua Ce02 dd'n tinh ben lao hda 
nhidt cua mSu, 2 mau drfdc chpn 
phan tich TGA la MA-0 (khdng cd 
Ce02) va mlu MA-4 (chda 4phr 
CeOj). So sanh gian dd TGA Hinh 
2 va 3 ta thay: khi cd Ce02 thi 
nhiet dd phan huy mau cdn 50% 

Hinh 2: Gian do TGA cua mau MA-0 

Hinh 3: Gian do TGA cua mau MA-4 
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tang^trf 468,30C len 472,7"C; va gia tri nhiet dp 
ma 6 do Srf phin huy la ldn nha't (nhiet dp tai 
peak cua drfdng vi phSn nhidt) cung tang va dac 
biet, khoang nhiet dp ma mlu phan huy g^n nhrf 
hoan toan tang trf 638"C (vdi mlu khdng avi dung 
CeOj) len 745"C (vdi mSu sil dung 4phr Ce02). 
Dieu nay mdt lan nfla chrfng td Ce02 giiip mSu 
ben nhiet hdn, ke't qua cQng phu hdp vdi phan ndi 
dung nghien ciJu d trdn. 

4. K^t M n 

Trong nghien crfu nay, srf anh hrfdng cua Ce02 
dd'n tinh cha'l cd ly va kha nang khang lao hoa 
ciia NR da drfdc khao sat. Vdi ham Irfdng Ce02 
khac nhau (2, 4, 6, 8phr) lam tang tinh cha't cd ly 

do Ce02 drfdc phan tan va cd trfdng tac tao lien 
kdt vdi mach cao su, lam cho cac tinh chat cd ly 
cua mlu td't hdn so vdi mlu khong su" dung Ce02. 
Vide khao sat he so'lao hoa nhidt ciia mlu d cac 
gia tri thdi gian khac nhau, cung nhrf he sd lao 
hoa mdi trrfdng va phan tich TGA da chdng minh 
kha nang tang crfdng lao hoa cua CeOj cho cao su 
thien nhien vdi ham Irfdng CCOT thich hdp sil 
dung khoang trf 2-6phr. Nhrf vay, ta tha'y CeO, cd 
tiem nang dng dung trong vide cai thien cd tinh 
va kha nang khang lao hda cua NR, trf dd lam cd 
sd khao sat cac ddn pha chd' san pham cu the cd 
sil dung Ce02, drfa san pham til NR trd nen phong 
phu, cha't Irfdng hdn • 

Lc/i cdm On: 

Nghien ciiu dUdc tdi tr<f bcti Dai hoc Quoc gia Thdnh pho Ho Chi Minh (DHQG-HCM) trong khudn 
kho De tdi md so C2017-20-39. 

TAI LIEU THAM KHAO: 

/. Nguyen HSu Tri, (2008), "Khoa hpc ky thudt cong nghe cao su thien nhien", NXB Tre. 

i . Kaiqiang Luo. Guohua You, Xiuying Zhao. Ling Lu, Wencai Wang, Sizhu Wu (2019), "Synergistic effects of 

antioxidant and silica on enhancing thermo-oxidative resistance of natural rubber: Insights from experiments and 

molecular simulations", Materials and Design, 181,107944, pp. 1-14. 

3. Wei Zheng, Li Liu, Xiuying Zhao, Jingwei He, Ao Wang, Tung W. Chan, Sizhu Wu (2015), "Data for effects of 

lanthanum complex on the thermo-oxidative aging of natural rubber". Data in Brief, 5, pp 789-795. 

4. SuZT.LiuJ. PengYL, Wang H R. Yin YL(2000). "Effects of metal oxide on thermal stability of .nlicone rubber", 

Silicone Material (in Chin.), 14(5), pp. 4-11. 

5. Teng-fei Gan (2008). "Modification of Ce02 and its effect on the heat-resistance of silicone rubber", Chinese 

Joumal of Polymer Science, 26(4). pp. 489#494. 

6. Zhang F. Liao L, Wang Yo. Wang Yu, Huang H. Li P, Peng Z, Zeng R (2016). "Reinforcement of natural rubber 

latex with silica modified by cerium oxide: preparation and properties", J. Rare Earths, 34(2), pp. 221-227. 

7. Chua Wei Keong (2014), "Synthersis of Palm-Based Zinc soaps for compouding in rubeer procducts", Master of 

science, Department of Chemistry. Faculty ofSience. University ofMalaisia Kualalumpur 

Ngay nh§n bai: 15/6/2019 

Ngay phan bidn danh gia va su'a chffa: 25/6/2019 

Ngay chap nhan dang bai: 5/7/2019 

So 12-Thang 7/2019 341 




