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ABSTRACT 

The using sericite mineral SI and S2 are supplied hy the laboratory on mineral materials of 
IMS. The effect of sericite on the compouding, processing and properties of cured natural rubber 
(NR) is demonstrated. The use of sericite as a filler for NR lowers the viscosity and therefore aids 
its compouding. The surface modified sericite hy aminopropyltriethoxysilan accelerates curing 
process and reduces the time required to compoud products. The results indicate that sericite can 
be successfid used in the manufacture of NR products. The cured NR with 20%o of suiface 
modified sericite SI gives the best mechanical properties. 

I - MO DAU 

Sericit l i loai khoang chat thugc nhdm 
alumino silicat thii hinh an tinh (vi tinh thi), 
mot dang cua mica vdi cdng thiic boa hoc chung 
l i Ko.5.,(Al,Fe,Mg)2(SiAl)40,o(OH)2.nH20, kich 
thudc hat tu nhien ciia nd rat nhd. Sericit cd khi 
nang phan tim mdng, ty le dudng kfnh bl mat/ 
do day > 80. Sericit cd bl mat Iran bdng, chdng 
mii mdn td't, din nhiet kem, each dien tdt, each 
am va khdng thim nudc. Sericit bin hoi hgc, 
khd phi huy trong dung djch axft v i kiim, cd 
kha nang chdng tia UV [1]. 

Vdi cac dac tfnh neu tren, sericit dugc sir 
dung trong nhilu ITnh vuc, nhu xay dung, cdng 
nghe cao su chat deo, cdng nghiep son bdt mau, 
cdng nghe chi tao diu md bdi tran va ke ca 
diing trong chi tao my pham [ 2 - 5 ] . 

Sericit ciing nhu bdt mica da lim tang cic 
tinh chit ca ly va hda cua PP [6, 7], gia cudng 
cho vat lieu compozit tren ca sd nhua epoxy de 
cii thien tfnh each dien va each nhiet [8, 9]. Cae 

nghien ciiu cho thiy can phii xir ly bl mat cua 
khoang sericit de tang khi nang tucmg tic vdi 
nin polyme vi cao su [9, 10]. 0 nude ta bdt 
khoing sericit mdi dugc nghien ciiu khai thac 
tuyen chgn va che' tao. Cac cdng trinh nghiln 
ciiu sir dung loai vat lieu tu nhien niy chua dugc 
quan tam, nhit la trong cdng nghe cao su chit 
deo. Cao su thien nhien (CSTN) da dugc lua 
chgn de nghien ciiu kha nang trgn hgp vi gia 
tang cic tinh cua va. lieu khi sir dung sericit nhu 
chit dgn gia cudng. 

II - VAT LIEU v A PHUONG P H A P 

NGHIEN CUU 

1. Vat lieu nghien ciiru 

Cao su thien nhien dugc lua chon dl 
nghien cUu la cao su tring cua Viet Nam loai 
SVL-3L. Cic hda chat phu gia cho CSTN nhu 
chat phdng lao, xiic tiln, luu hda ... la cic sin 
phim ciia Trung Qud'c, Indonesia va Han Qud'c 
ed sin tren thj trudng. 
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Bdng 1: Tfnh chit 2 loai sericit SI va S2 

Tfnh chit 

Cd l.at trung binh, )j.m 
Do trang, % 

SI 

20 
>80 

S2 

10 
>75 

Bdt khoang sericit cd xuit sii Sofn Binh, 
Ha Tinh, dugc nghien ciifu tuyen chgn tai Vien 
KH vat lieu, vien KHCN Viet Nam. Hai loai 
bdt sericit chi biln theo phuang phap khic nhau 
sir dung de nghien ciiu cd ky hieu l i SI va S2. 
Ngoai cac tinh chit kl.ac, cd hat va do tring da 
dugc ghi nhan tren bing 1. 

Cha't biln ddi bl mat aminopropyltrieto-
xysilan (aminsilan) l i sin pham ciia Dow 
coming. 

Phd IR cua cac miu sericit bien ddi bl 
mat bing silan xuit hien cac vach phd mdi, li 
cac vach phd khdng xuit hien trong miu sericit 
chua xir ly bl mat. Cic dinh hip thu d 3433 cm' 
va 1613 cm'' dac trung cho dao ddng hda trj va 
dao ddng biln dang ciia nhdm amin bac 1 trong 
phan tir silan. Vach phd d 3038 cm"' dac trung 
cho nhdm -NH3* trong phan tir silan da dugc 
proton hda. 

2. Phuong phap nghien ciru 

- Miu nghien ciiu dugc che tao tir CSTN vdi 
cac thinh phin ca ban vi bdt khoing sericit cd 
ham lugng thay ddi tren may can 2 true va may 
ep thiiy luc phdng thf nghiem Toyoseiki (Nhat 
Ban). Miu cd chilu day 2 mm de do cic tfnh chit 
CO ly ciia vat lieu. Cic tfnh chit ca ly ciia vat lieu 
dugc xac djnh theo tieu chuan Viet Nam. 

Nghien ciiii kha nang trdn ciia bdt 
khoang sericit vdi CSTN dugc tiln hinh d nhiet 
do ban diu la 50''C va 60°C tren thiet bj trdn kin 
Brabender, CHLB Dire. Qua trinh luu hda ciia 
hdn hgp CSTN dugc khao sat d 145°C tren thill 
bj Rheometer 145, VQ Anh. 

Nghien ciiu anh hudng ciia khoang 
sericit biln ddi bl mat den cau true hinh thai 
ciia vat lieu dugc thuc hien tren thie't bj FESEM 
S-4800 eua hang Hitachi, Nhat Bin. 

Ill - KET QUA v A THAO LUAN 

1. Anh hudng cua bot khoang sericit den 
tinh chait eiia vat lieu CSTN 

Do ben ca hgc ciia vat lieu CSTN khi sir 
dung cac loai sericit d cic him lugng khac nhau 
(0, 5, 10, 20 va 30 pkl) da dugc khao sat. Cac 
gii trj GM, edj„ jji, ê ,,, (do bin keo diit, do dan 
dai, do dan du tucmg iing) vi do cirng ciia cac 
miu nghien ciiu cd sir dung sericit khdng biln 
ddi bl mat (NSl va NS2) va dugc bien ddi bing 
aminsilan dugc trinh bay tren bang 2. 

0 tit ci cac miu, do dan dai diu cd gia trj 
kha cao, ldn ban 600 %, do dan du tang theo 
chilu tang ciia ham lugng sericit. Hai gia trj do 
bin keo diit va do cdng ciia vat lieu dugc quan 
tam nhieu ban. Cac vat lieu dugc gia cudng 
bang sericit Sin, S2n vi Slta, S2ta cd do bin 
keo diit dat cue dai d ham lugng 20 pkl. 0 him 
lugng nay, do bin keo diit ciia vat lieu cd chiia 
seric't khdng biln ddi bl mat Sin, S2n tang gap 
1,5 lin. Trong khi dd sericit Slta va S2ta da giiip 
cho do bin keo diit ciia vat lieu caj su tang len 
gip ddi. 

Nhu vay, khoang sericit la mot loai bdt gia 
cudng rat cd fch cho cao su, nd da lam tang do 
bin keo diit cho vat lieu. Sericit dugc xir ly bl 
mat cd tac dung gia tang do bin keo diit cho cao 
su hem la sericit nguyen thuy. Sericit xir ly bing 
aminsilan cd thi trdn hgp vdi cao su din ham 
lugng 20 pkl. 

Cac miu NSl va ASl diu cd do bin keo dirt, 
do Cling ldn hem cac miu NS2 va AS2 tuang 
irng. Do tring ciia sericit ciing the hien do sach 
ciia bdt khoang. Sericit SI cd chat lugng tdt hon 
sericit S2 nen da phan anh su khac nhau ciia tfnh 
chat vat lieu CSTN/sericit. 

2. Kha nang trgn hgp cua bot khoang sericit 
vdi CSTN 

Tren bang 3 thiy rang, d nhiet do 50 °C cic 
gia Irj momen xoan cue dai (M,̂ ,̂̂ ) va cue tieu 
(M„,i„) ciia tit c i cic miu cd cac loai khoang 
sericit diu nhd hem nhilu so vdi miu dd'i chiing 
sir dung chit ddn gia cudng li SiOj va Kaolin. 
Dilu nay chirng td td hgp CSTN/sericit de trgn 
hgp ban l i td hgp CSTN/ Si02 hoac Kaolin, va 
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din de'n thdi gian trdn hgp cin thiit dl td hgp 
ddng diu ft hem. Vi the, nhiet do sinh ra trong 
qua trinh trdn hgp CSTN vdi kaolin, nhit la vdi 
Si02 cung cao ban. 

Tit ci cac miu cd khoang sericit ky hieu SI 

diu cd M„„ va M„,i„ ldn hem cic gia trj nay cua 
sericit ky hieu S2 tucmg ung. Qua trinh trdn hgp 
cua sericit S2 vdi cao su dl ding hem. Dilu nay 
la phii hgp vi sericit S2 cd kfch thudc hat va do 
phan bd nhd hem (bing 1 va hinh 1 va 2). 

Miu 
NSl-0 
NSl-1 
NSl-2 
NSl-3 
NSl-4 

NS2-0 
NS2-1 
NS2-2 
NS2-3 
NS2-4 
AS 1-0 
ASl-1 
ASl-2 
AS 1-3 
AS 1-4 

AS2-0 
AS2-1 
AS2-2 
AS2-3 
AS2-4 

Bdng 2. Tfnh chit 

Serricit 
Ky hieu 

Sin 

S2n 

Slta 

S2ta 

pkl 
0 
5 
10 
20 
30 

0 
5 
10 
20 
30 
0 
5 
10 
20 
30 

0 
5 
10 
20 
30 

ca ly ciia td hgp CSTN vdi bdt khoang serricit 

OM, MPa 

11,56 
14,13 
14,69 
17,91 
16,08 

11,56 
12,7 
13,41 
16,82 
12,43 
11,56 
15,82 
22,3 
26,50 
20,45 

11,56 
12,17 
13,51 
23,62 
20,33 

^dandai' '*' 

624 
640 
620 
620 
524 

624 
720 
620 
700 
600 
652 
600 
692 
630 
640 

652 
620 
660 
600 
740 

Sd., % 

7,2 
24,8 
34,4 
49,6 
50,6 

7,2 
16 
18 
25,2 
26 
6,8 
13,6 
30,4 
38 
44 

6,8 
6,8 
11,2 
24 
24 

Do cirng 
(ShoreA) 

45 
47,1 
53 
53 
53,2 

45 
45,5 
48,6 
50,5 
51 
45 
46,2 
48,6 
55,77 
58,1 

45 
48,6 
47,4 
49,1 
49,7 

Ghi chii: - Sin dugc doc la sericit SI khong bie'n ddi be mat 
- Slta dugc doc la sericil SI bien ddi bl mat bing aminsilan. 

Bdng 3: Khao sat khi nang trdn hgp khoing serricit vdi CSTN d 50°C 

Miu 

NSl-3 
NS2-3 
ASl-3 
AS2-3 
DCl 
DC2 

Sericit 

Ky hilu 

Sin 
S2n 
Slta 
S2ta 
SiO. 
Kaolin 

pkl 

20 

20 

20 

Nm 

22,4 
20,3 
22,3 
20,1 
28 
25,8 

Nm 

11,6 
11,6 
12,7 
11,3 
17,6 
12,6 

Nhiet do cudi 
t, °C 

83 
83 
83 
82 
99 
85 

6 nhiet do trdn hgp 50°C, cic miu CSTN sir 
dung sericit dugc biln ddi bl mat bing 
aminsilan (Slta, S2ta) cd cic gia trj M„„ va 

M„i„ khdng khac nhilu so vdi sericit khdng biln 
ddi bl mat tuang ti'ng (Sin, S2n). 6 nhiet do 
trdn hgp cao ban (60°C), su khic biet niy da the 
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hien rd net (bang 4). Cic gia trj M,,,̂ ^ va M^,„ do phat sinh trong qui trinh trdn hgp ciing ft hem 
ciia cac miu ASl-3 va AS2-3 thap hem va nhiet so vdi cac miu NSl-3 va NS2-3 tucmg irng. 

Bdng 4: Khio sit kha nang trdn hgp khoing sericit vdi CSTN d 60°C 

Miu 

NSl-3 

NS2-3 

ASl-3 
AS2-3 

Sericit 

Ky hieu 

Sin 

S2n 

Slta 
S2ta 

pkl 

20 

20 

N.m 

18,1 
18 

15,2 
16,6 

M„„„ 
N.m 

11,7 
11,5 

11 

11,1 

Nhiet do cudi 

t, °C 

87 

86 

80 
82 

Nhu vay khoing sericit cd the trdn hgp td't 
vdi eao su. Neu dugc xir ly bl mat thi qua trinh 
trgn hgp se dl dang hem. Sericit S2 td ra thuan 
Igi ban so vdi SI trong qua trinh gia cdng chi 
tao miu. 

3. Anh hudng cua hot khoang sericit den 
qua trinh luu hda CSTN 

Khao sat qua trinh luu boa ciia td hgp eao su 
dugc thue hien tren thiit bj Rheometer. Anh 
hudng eiia cie loai khoang sericit d ham lugng 
10 va 30 pkl de'n qua trinh luu hoa da dugc 
nghien ciiru d 145°C. Cac thdng so ca bin dugc 
the hien tren bang 5. 

Cac gia trj M,,,;,, the hien tfnh deo ciia hdn 
hgp cao su d nhiet do luu hoa. Cac gia trj M,„̂ ^ 
the hien do bin cua eao su sau qua trinh luu 

boa. Hiu nhu d tit c i cac loai sericit, khi ham 
lugng sericit tang len cae gia trj M„,|„ cua hdn 
hgp CSTN/sericit giam di va ngugc lai, eac gii 
tri M„,„ lai tang len. 

Khi so sanh giiia cae loai sericit dugc bie'n 
ddi bl mat bing aminsilan (Slta va S2ta) vdi cac 
sericit ban diu Sin vi S2n thiy ring, cac gia trj 
M^^,. cua hdn hgp CSTN/sericit khdng khac 
nhau nhilu, song thdi gian luu hoa 90 % (TC90) 
da giim di rd ret, nha't la khi cd sericit Slta. Cac 
sericit Slta va S2ta da cd tic dung thiic diy 
nhanh ban qui trinh luu boa, day la mot trong 
cac dac tfnh rat quan trgng ciia cac phu gia tang 
cudng. Dilu niy cdn dugc the hien d sir suy 
giim TC90 ciia hdn hgp cao su/sericit khi ham 
lugng sericit Slta va S2ta tang, trong khi dd cac 
gia tri nay lai tang khi sir dung cae sericit Sin va 
S2n tucmg iing. 

Bdng 5: Khi nang luu hoa ciia td hgp CSTN/Sericit 

Miu 

SdO 

NSl-2 
NSl-4 

NS2-2 
NS2-4 

AS 1-2 

ASl-4 

AS2-2 
AS2-4 

Sericit 

Ky hieu 

0 

Sin 

S2n 

Slta 

S2ta 

pkl 

0 

10 
30 

10 
30 

10 

30 

10 

30 

kgf.cm 

2,76 

2,06 

1,21 

1,04 

0,89 

1,95 
1,34 

0,25 
0,78 

kgf.cm 

13,54 

13,67 

13,69 

11,75 
13,27 

12,44 

13,46 

12,58 
13,18 

TC90, 
phiit-giay 

8-54 

7-45 
8-05 

6-18 
7-23 

6-32 
6-04 

6-18 
6-01 
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4. Anh huoTig cua bot khoang sericit bien ddi 
b^ mat den cau triic hinh thai cua vat lieu 

Ciu true hinh thii ciia vat lieu cao su dugc 
gia cudng bing cac khoang sericit da dugc khao 
sat bing kfnh hiln vi dien tir quel (SEM) tren bl 
mat gay ciia miu do. 

Hinh 1 va 2 la anh SEM ciia CSTN cd chira 
sericit khdng biln ddi be mat Sin va S2n. Sericit 
cd ca'u triic dang hinh vay ngay ca khi cd kfch 

lll«S x2.00k SE(M) 1/9/2008 

Hinh 1: Anh SEM miu CSTN cd 
sericit Sin 

thudc rat nhd 5-10 )j.m, chiing tdn tai tuang ddi 
dgc lap, khdng thiy cd lien kit vdi CSTN. 

Cac sericit dugc bien ddi bl mat Slta va 
S2ta (hinh 3 va 4) da phan bd trong CSTN deu 
dan hem va khdng thay tach pha manh nhu cac 
miu cd sericit nguyen thuy. Tuang tac pha giiia 
sericit Slta va S2ta vdi CSTN td't han nhd cac 
nhdm chuc aminsilan tren bl mat sericit lam cho 
sue cang bl mat giira 2 pha giim, tucmg tac pha 
td't hem. 

Hinh 2: Anh SEM miu CSTN cd 
sericit S2n 

Hinh 3: Anh SEM miu cao su cd 
sericit Slta 

Hinh 4.- Anh SEM miu cao su cd 
sericit S2ta 

Tren cac anh SEM nay, su khac biet vl 
tucmg tic vdi pha nin cao su ciia 2 loai sericit SI 
va S2 khdng thi hien rd, tuy nhien do mjn ciia 
chiing da dugc phan inh. Sericit loai S2 cd kich 
thudc va do phan bd ciia hat nhd ban so vdi 

sericit loai SI (hinh 1 va 2). 

IV - KET LUAN 

Sericit la loai bdt khoang ed cau true viy vdi 
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nhieu tfnh chat quf, dugc nghien cun gia cudng 
cho CSTN. Khi nang trdn hgp ciia CSTN vdi 
sericit thuan Igi hem so vdi kaolin va SiO,, tuy 
nhien cin phai bien ddi bl mat ciia sericit de 
tang kha nang trgn hgp, tuang tac pha vi tfnh 
chit ciia vat lieu. Sericit dugc bien ddi bl mat 
bing aminsilan ed tic dung thiic diy qua trinh 
luu hda ciia CSTN. 

Kfch thudc hat ciia sericit cang nhd (sericit 
S2), khi nang trdn hgp ciia nd vdi CSTN cang 
dl dang. Sericit SI dugc tuyen chgn tdt, cd do 
tring cao da gia tang nhilu hem cac tfnh chat 
ciia vat lieu. 

Kfch thudc hat ciia sericit nhd mjn, cd sin 
trong tu nhien, la vat lieu gia cudng rit hiin fch 
cho CSTN va eae vat lieu polyme compozit. 
Thuc nghiem cho thiy, td hgp CSTN/sericit cd 
tfnh chit td't hem c i khi sir dung 20% sericit SI. 
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