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- MOT SO KET QUA NGHIEN CUU XU Li VA TAN DUNG
CAO SU PHE THAI

PO QUANG KHANG, VUONG QUOC TUAN, LWONG NHU HAI, vU NGOC PHAN
L. MO DAU

Cung voi su phat trién manh mé ciia cic nga‘mh cc")ng nghiép, nhu cdu st dung cac san phim
tir cac hop chat cao phén tr ndi chung va cao su néi riéng ngay mét tang. Song song voi viée do
la mét lugng Iém phe thai tir vt li€u nay duge thai ra méi truong. Cac san pham nay rét kho
phan huy, chiing ton tai tir n3m nay sang nam khac tao ra mdt lwong réc thai khéng i6 nam trong
cac bii rac, ddy 1a m6t nguy co lém dbi voi méi truomg. Chinh vi vay, tir lau trén thé gidi nguoi
ta da quan tdm dén viéc xir 1i, tin dung cao su phe thai (CSPT) [1, 2]). Cac bién phap xir li CSPT
tap trung vao bdn hudng chinh: sir dung truc tiép; }am nhién liéu; nhiét phan hoic chén lap.
Trong cac hudéng trén, huéng tan dung CSPT lam nguyén liéu da duge nhiéu nha khoa hoc trén
thé gidi quan tdm [3 - 6]. & trong nudc, trong nhitng nim qua, ciing di cé mdt vai tac gia di vao
nghién ciru vén dé nay [7, 8], song nhing két qua thu dugc ciing con nhung han ché nhét dinh
nén chua trién khai duge manh mé vao thyc té. Tir tinh hinh thyuc té nhu vay, ching t01 tlep tuc
nghién ciru xr li dé tan dung CSPT m6t cach higu qua dé c6 thé ing dung vao thuc té san xudt
nham tiét kiém nguyén liéu va bao vé mdi truong.

’ II. VAT LIEU VA PHUGNG PHAP NGHIEN CU'U

Cén cir yéu cau vé cac tinh nang k7 thudt va gia thanh, ching t&i chon don pha ché cho vat
liéu nghién ctru gdm c4c thanh phin co ban sau: Cao su thién nhién SVR - 3L cia Cong ty cao
su Vi€t Trung (Quéang Binh), cao su phé thai (CSPT) lay tir cac vit phim phé thai cia Cong ty
cb phan Cao su-Nhya Hai Phong. Cac chit phong ldo, xiic tién, chit liu ho4, chit don,... 14 cac
san phim cha Trung Quéc, Indonéxia va Han Qudc c6 sin trén thi trudng.

CSPT sau khi dugc so ché bang phirong phép co hoe (thanh dang la mong hoiic bot), tiép
tuc dugc xir 1i bing nhiét d6 (1 80° 2200) theo thoi gian khac nhau trong mdi trrong khong khi.
Xac dinh nhiét 46 va thoi gian t6i wu bing cich do d6 trrong clia cac mau vat liéu trong diu
diezen.

Trén co s& don pha ché co ban tir cac thanh phan trén, ching tai tiép tuc thay thé CSTN
bing CSPT da qua xir 1i nhiét véi ti 1€ khéc nhau. H8n hop vit liéu duge can tron trén may can
va tao miu trén méy ép thi nghiém (cta hang TOYOSEIKI - Nhit Ban). Tir cac két qua khéo sét
tinh chét co li, xac dinh duge ham lugng CSPT thich hgp sir dung thay thé CSTN trong hop
phan vat ligu.

Dé ning cao tinh nang co li ciia vat ligu, ching 16i sir dung cic phu gia tuong hop bao gom
1a DO1 (san pham tir diu thye vat) va VLO1 (CSTN cét mach).

Anh huémg ciia su bién tinh t6i cdu triic cia vat liéu dugc khao sat bang kinh hién vi dién
tir quét JSM - 5300 ciia hang JEOL (Nhat Ban). D6 bén nhigt cta vat liéu dirge x4c dinh bing
phuwong phap phéan tich nhiét trong luwong (TGA) thyc hién trén may TGA-TAS0 cia hing
Shimadzu (Nhat Ban).
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III. KET QUA VA THAO LUAN

1. Nghién ciru xir li cao su phé thii biing phwong phap xir Ii nhiét

a. Anh hwong cia thoi gian ngdm trong ddu 16i d truomg ciia vt liéu

Truéce khi nghién ciru nhiét d8 va thoi gian ti wu xir 1i CSPT, chiing t6i khao sat d6 truong
cua CSPT chua qua xir Ii nhiét & thoi gian khac nhau. Tir d6 xac dinh duge dd treong béo hoa va
th&i gian ngAm mau. Cac két qua nghién cilru dugc trinh bay trén do thi va bang dudi day.

300 -

250 -

200 -

150 A

Do truong (%)

100

50 -

0

0

8

T T T T T L T 1

12 18 24 30 38 42 48 54
Thoi gian (gio)

Hinh I. Anh hudmg cia thoi gian ngdm t6i d trwong cla vat li€u

*

Céc két qua trén cho thiy th&i gian ngam miu CSPT trong ddu diezen, trong khoang tir 0
dén 18 gior 4 trwong cia CSPT ting manh. Sau d6 d6 truong cua vt lidu ting rat cham va dén
36 gitr thi dd truong ciia vat ligu dat gin nhu bao hod. Vi vy ching t6i chon thdi gian ngam
méau CSPT 13 36 gir 3 khéo sat d6 truong ctia CSPT d4 dugc xir li nhiét.

a. Khao sdt thoi gian va nhigt dg xu I nhi¢t CSPT théng qua di triomg cua vét liéu
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Hinh 2. Anh hudng cha nhiét dé va théd gian xir 1f nhiét téi d6 troong cta vat liéu
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Pé hoan thi¢n cong nghé so ché xir 1i CSPT, sau khi CSPT duoc so ché béng phuong phép
co hoc dugce tiép tue duge xir li bang nhiét nham pha v& cac lién két S-S, C-S. Pé xac dinh diéu
kién xir li nhiét t&i vu (nhiét do va thai glan) chung tol tién hanh xir 1i CSPT & 180°C va 200°C
trong khoang th&i gian khac nhau. Mirc d3 cét cAu ndi khéng gian dugc danh gié qua sy ting 4o
truong cita vit lidu trong déu diezen.

Tir cac két qua trén cho thy ring, thii gian xir Ii nhiét cang lau thi d6 truong cia CSPT
cang 1on; nhiét 4§ cang cao thi kha ning ting do truong cang 16n. Dleu nay dugc glal thich la
nhiét lugng cung cip cho CSPT cang 16n thi kha ning lam ditt cac cu ndi khong gian giita cac
mach dai phin tir cao su cang cao, vi vy 1am ting d§ truong cia vt liéu. Mat khac, do néng
lugng lién ket cia cac lién két: Ec¢ =370 kl/mol, Ecs=310 kJ/mol, Egs=270 klJ/mol, vu;c
xu li CSPT bang nhiét & day cha yeu la cit mach monosunfit, disunfit va polysunfit (1a cac ciu
nbi khéng gian), ngoai ra mot phan cac lién két -C—C— trong mach dai phéan tir cling bj gay do
d6 lam giam khdi luong phan tir clia cao su dén dén su giam co tinh cia cao su tai sinh.

Tir nhitng két qua thu dugce cho thiy, néu nhiét d6 xir Ii thap (180°C) thi kha nang cét ciu
nbi khong cao. Do vdy, du théi gian xir Ii nhigt c6 dai hon 60 phit thi d6 trrong cling khong tang
nhiéu. Trong khi d6 & 200°C thi trong 15 phit dAu, tbe d6 cdt ciu ndi xay ra rat manh (do truong
tang nhanh) nhung san d6 giam dn.

Do véy, chung tdi chon nhiét do xir li cho CSPT ¢ 200°C trong thai gian 15 phat véi CSPT
dang tam moéng < 1 mm va trong 10 phot v6i CSPT dang bt (chiing 16i da khdo sdt nhir trén
nén khéng trinh bay trong phdn nay).

2. Anh huéng ciia ham lwgng CSPT téi tinh chit co li ciia vét ligu

Do co tinh cta vt liéu CSPT dugce xir li nhiét bi giam, khi sit dung lai CSPT lam nguyén
1j8u, nhin chung chi nén thay thé mét phan nguyén ligu cao su nguyén sinh. Dé x4c dinh ham
lugng thich hop cia CSPT, ching t6i tién hanh ché tao cac miu vat liéu ¢6 thanh phén cao su va
cac phy gia cb dinh rdi dua ti 16 CSPT khac nhau trong cing mot didu kién gia cong, sau dé
khao sat cac tinh ning co li cia cic miu vét lidu. Nhitng két qua nghién ciru anh hudng ciia ham
lrgng CSPT t&i tinh nang co li cua vit li¢u duge trinh bay trong bang dudi day.

Bang 1. Anh huémg cia ham lugng CSPT t&i tinh chét co I cia vat ligu

Tinh chét Do bén kéo dirt | Do gian dai | Do mai mon bé cing
Ham luong CSPT (MPa) khi dit (%) (cm3/ 1,61km) (Shore A)
0 29,44 530 0,720 55,0
10 27,86 519 0,842 * 580
15 27,53 502 0,938 . 59,0
20 26,98 493 1,058 59,5
25 25,98 470 1,242 60,5
30 23,28 429 1,446 62,0

Nhién thay riang khi thay thé CSPT vao cao su nguyén sinh thi 4§ bén kéo dirt, 36 dan dai
khi dirt va d6 bén mai mon cua vat lidu giam xudng. Diéu nay cé thé giai thich do tinh chit co li
ctia CSPT d qua xir li nhiét thip hon cao su nguyén sinh. Con dd cimg cua vat ligu tang khi
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ham lugng CSPT tang 1én, do lwgng lru huynh bi bé gy hodc con du trong CSPT lai tiép tuc
tham gia vao qua trinh luu hoa.

Cin cir vao nhitng két qua trén, ching t6i chon ham lwong CSPT la 20% dé tién hanh cac
khao sat tiép theo. Vi & ham lugng nay (gdn nhuw I ham lirong cao nhdf) ma vit ligu van bao tén
durge cac tinh ning co 1 cin thiét.

3. Anh hwéng ciia cic phu gia twong hgp t6i tinh ning co li, cAu tric hinh thai va d§ bén
nhiét cia vit liéu
a. Tinh chdt co li

Pé lam tang hon nita céc tinh néng co Ii cia vt iu CSTN/CSPT, chung tbi tiép tuc sir
dung mét €6 phu gla twrong hop. Cac phu gia niy cé thé gy anh hudng t&i su dinh huéng, bam
dinh hoic lap day céc khoang trong trong vit liéu.

Céc chit phu gia tuong hgp duoc sir dung bao gébm DO1 va VLOI. Ham lugng thich hop
cac chét nay 1a 3% phén khoi lwong dbi véi DO1 va 0,2% phan khéi lugng déi véi VLO1 so vai
téng khdi lwong cao su.

Ciac két qua nghién ciru anh hudng cia phu gia twong hop dén tinh ning co li cia vét lidu
duoc trinh bay trong cac bang dudi day.

Bdng 2. Tinh nang-co li cia vt liéu CSTN/CSPT ti 1€ 80/20

_Tinhchdt | Dj bén kéo|Dé giin dai | D6 mai mon | D§ cimg
Méu dirt (MPa) tuong déi (%) | (em™/1, 61km) | (ShoreA)
Khong co phu gia 26, 98 493, 2 1,058 »
Thém 3% DOL 27, 62 558, 3 0, 852 56
Thém 0,2% VLO1 27, 94 515,2 0, 945 58

Cac két qua trén cho thiy khi cho thém DO1 vao thi d§ bén kéo durt, do gian dai twong dbi
khi dirt, 33 bén mai mon, d6 mém déo déu tang. Didu nay c¢6 thé giai thich 1a khi cho D01 & mét
ham lugng thich hop thi n6 6 tac dung lam giam 46 nhot cia hé, qua do 1am cho cac chét phu
gia, chit don phén tan déng déu hom trong khéi vat lidu. Mit khac, trong DO1 ¢6 chira cac ndi
d6i nén co thé tham gia va thic ddy vao qua trinh khau mach dwoc thuc hién t6t hon, cac dai
phén tir cao su sip xép chit ché hon, lam tang cac tinh chit co Ii. Ngoai ra D01 con dong vai trd
14 chat hoa déo, lam cho vit liéu trd nén mém déo hon, dong thdi né con 1am giam hé sb ma sat
cha vat ligu do do 1am ting d6 bén mai mon cia vat lidu.

Khi cho VLO1 va‘to vt 1i€u thi cac tinh néng co li cua vét ligu cling ting. Nguyén nhin mét
mit cé thé giai thich glong nhu D01, mat khac con do trong hop phan tir CSTN/CSPT cac phén
tur cao su cong kenh s&p xép khéng chit ché tao ra cac 16 tréng giita cdc dai phan tir, con VLO1
cd clu triic gan glong v&i CSTN va khéi lugng phan tir nh6 nén ching 1am cho khdi vt liéu trg
1én linh dong hon. Mt khac, ching s& lip ddy cac khoang trong trong vét liéu. Nho viy ma vat
lidu c6 két cdu chiit ch& hon va tinh nang co li cia né duoc ning cao hon,

b. Cdu triic hinh thdi cia vt liéu

-Cu triic hinh thai cia vét liéu duge nghién ciru bang kinh hién vi dién ti quét. Trén céac
hinh dudi déy 13 anh chup bé mat cat ciia mét s6 miu vét lidu tidu biéu,
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28kV H1,0880 iPrm PSQ447

Hinh 3. Anh SEM bé mat cit mau vat li¢u Hinh 4. Anh SEM bé mat cit mau vat lidu
CSTN/CSPT CSTN/CSPT/DO!

Nhén thdy rang, mu v4t ligu CSTN/CSPT khi khdng ¢6 DO1 (hinh 3) céc cu tir phén tan
vao nhau’ kém déu dan hon, cau tric cia vét liéu kém chat phé hon. Cc‘;n khi thém 3% D01 (hir}h
4), cac cau tir trong vét liéu phan tan vao nhau mét cach déu din va cau truc chit ché hon. Diéu
nay da giai thich tai sao vét liéu blend trén co ,56 CSTN khi co D01 thi tl:nh ning co i (dic biét
la 36 mai mon va dd dan dai khi dirt) t6t hon hidn so véi vat liéu khdng bién tinh.,

c. DG bén nhi¢t ciia vit liéu
Pé danh gia anh hudng cia qua trinh bién tinh t&i do bén nhiét cua vat liéu, ching t6i ding

phuong phap phén tich nhiét trong luong. Nhu'ng két qua nghién ciru thu duorc duge trinh bay
_#ong bang dudi day.

Bang 3. Anh hudng cta qua trinh bién tinh t6i d6 bén nhiét cia vat liéu

Tinh chét Vung nhigt d§ phan huy polyme Tén hao trong lugng dén
Mau manh nhat (°C) 460°C (%)
CSTN/CSPT 366,38 414,22 75,432
CSTN/CSPT/DO01 362,74 72,046
CSTN/CSPT/VLO! 365,94 72,093

Nhién thiy ring, & miu vét liéu blend CSTN/CSPT & viing phin huy manh nhit ddu tién
xuat hign 2 plC (366,48°C va 414 22°C) Cung vt liéu nay khi thém 3% D01 va 0,2 % VLO1 chi
xudt hién 1 pic tai 362,74°C (mau c6 DO1) va 365, 94°C (mau co VLOT). Mat khac, tén hao khéi
luong tai nhiét d6 460°C ciia cac miu ¢6 chét trong hgp nhd hon miu khong ¢6 chit twong hop.
Diéu d6 c6 thé gidi thich do trong miu CSTN/CSPT khi c6 chét twong hop, cac ciu tir twong hgp
hop v&i nhau t6t hon, tao cho cau tric vat liéu chit ché hon va nhd vay da lam tang tinh chét co
1i cling nhur d6 bén nhiét cua vt lidu. Tuy nhién, su ¢6 mit ciia D01 d3 lam giam nhiét do phén
huy mét chit, do voi ham luong 3% ngoai vai tro lam tuong hop con ¢6 tic dung nhu chét hoa
déo din dén sy giam nay.

IV. KET LUAN

Tir cac két qua nghién ciru thu dugc cho thiy rang:
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- Nhiét d6 thich hgp @& xir 1i d6i voi CSPT (trong méi trudong khong khi) & khoang 200°C
va thoi gian 1a 15 phit dbi véi dang tAm mong < 1 mm, 10 phat dbi véi dang bjt. Néu nhiét 46
cao hon vét ligu dé bj phan huy ma thdp hon thi phan (g say ra chdm hogc thim chi chua thé
say ra.

- Ham lugng CSPT thay thé cao su nguyén sinh trong khoang dudi 20%, tinh chit co li cia
vit liéu giam cham va giam nhanh néu ham lugng CSPT lén hon 20%.

- Khi ¢6 thém mét lrgng thich hop phu gia twong hop (D0/ la 3% va VLOI Ia 0,2%) da lam
chu triic cha vat liéu déu din va chat ché hon, do vy ma tinh chét co li va d6 bén nhiét ting 1én.

Vit liéu trén co s& CSTN phdi hop CSPT (da xir 1) c6 gia thanh ha va tinh nang co li dap
(g yéu ciu san xuit mdt s6 san phdm cao su ki thuit va dan dung.

L&i cdm on. Cong trinh dwoc thyre hién va hoan thanh nher sy hd tre kinh phi eda Chuwong trinh
nghién ct?u co ban trong khoa hoc ty nhién.
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SUMMARY

SOME RESULTS OF TREATING AND REUSING WASTE RUBBER
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Annually, hundreds of thousands of used rubber are disposed, that is a greatly
environmental issue throughout the world due to the difficulty in recycling them. In this study,
we focus on the thermal treatment of used rubber in order to break linkages in their structure and
use in the composition with natural rubber. The result shows that the linkages were broken after
treating at a condition of 200°C and 10-15 minutes (in air). The mechanical and physical
properties of the blends of natural rubber and recycled rubber of 20 wt-% are not much different
from those of only natural rubber. Moreover, the addition of some compatibilisers such as a
liquid rubber or vegetarian oil can improve the properties and morphology of the blends. This
blend was successfully applied into manufacturing some technical and civil products.
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