Nghién ctru khoa hoc céng nghé

THU NGHIEM LOP PHU BAO VE CAO SU CO CHUPA NANO CACBON
CHU MINH TIEN, NGUYEN VIET THANG

L. MO PAU

Bio vé chéng 1o hoa, phd huy sinh hoc 13 mot huéng nghién ctru quan trong
phuc vu bao quan vat lidu cao su. Mang bao vé cao su chdng 1o héa AO-1 chira
mudi than c6 kha nang hép thu buc xa 1a mgt trong nhitng vat liéu da dugc st dung
dé bao vé sam 16p 6 10, xe may do di ching t6 duge hidu qua bao vé twong ddi tot.
Thuec té cong tac bao quan tai cac don vi cho thdy, mang AO-1 c6 chu ky bao vé sim
16p 6t6 12 1 nam. Trong nhitng ndm gan day cong nghé nano da bat ddu dugc ng
dung trong ché tao vat liéu bao quan. Nham nghién ciru nang cao kha ning bao vé
cta loai mang nay, chung t6i di dwa thém nano carbon vao thanh phan cua mang
bao vé vt liéu cao su va tién hanh thu nghiém ty nhién va thir nghiém gia toc dé
danh gia kha ndng bao vé cia chung.

II. HOA CHAT, THIET BI

2.1. Ho4 chit

- Cao su butyl P200 (Lién bang Nga);

- Mudi than N330 (Trung Qudc);

- Phu gia phong 130 TMQ (trimetyl-1,2-dihydroquinolin).

- Dung méi: Xang cong nghiép, xilen.

- Nano cabon tube NCTu (do Vién hoa hoc/Vién khoa hoc Viét Nam ché tao)

IMS x100k SE(M) 11/28/2007

Hinh 1. Anh chup kinh hién vi dién tir SEM mau Nano cacbon tube

74 Tap chi Khoa hoc va Céng nghé nhiét déi, S6 01, 12 - 2012



Nghién ctru khoa hoc c6ng nghé

Mot sb thong sb k¥ thuat cia NCTu dugc dua ra tai bang 1.
Bangl. Cac thong sé k§ thuat ciia mau Nano cacbon tube NCTu

Phuong phap diéu ché CVD
Duong kinh 10 - 50 nm
bo dai 5-30 um
Cacbon nand >90 %
Cacbon vo dinh hinh <6 %
Fe 2.68 %
Al 0.26 %
Si 0.73 %

2.2. Thiét bi

St dung can k¥ thuat, may can cao su thi nghiém, may khudy Pendraulik-
Green 037

III. THUC NGHIEM
3.1. Ché tao dung dich tao mang bao vé
Hodn hop cao su duoc ché tao theo don sau:

Bang 2. Pon can luyén cac mau tao mang bao v¢ cao su

. N . Hon hop ché tao mang
TT | Thanh phan | Don vi
M1 M2 M3
1 | Cao su butyl g 98 98 98
2 | Bot cacbon g 100 90 80
3 | Nano cacbon g 0 10 20
4 | TMQ g 2 2 2

Ché do can luyén: Hon hop cao su duge can luyén trén may can kin thi nghiém
trong 60 phuat & 80°C.

Ché tao dung dich tao mang bao v¢:

- Cén 28 gam hon hop cao su di can luyén (M1, M2, M3) nhu bang 2 trén can
k§ thuat, cit nhé thanh cac manh c6 kich thudc khoang 1em?.

- Can 372 gam dung mdi (hdn hgp xing CN: Xilen ti 1¢ 1:1) trén can k¥ thuat.

- Lap dat cbc khudy vao may khuay, nap hdn hop cao su di can va cit nho, bd
sung mot nira lvong dung mdi nay vao coc khuay ¢6 chira hdn hop cao su di cit nho,
bat may khuay va tir tir ting toc d6 may khudy 1én 1000v/p trong khoang 3 gid & nhiét
do phong dé luong cao su tan hoan toan tao thanh dung dich mau den, dong nhat. Tat
may khudy, 14y cdc khudy ra va rét dung dich thu dugc vao binh chita ¢6 nap day kin.
Str dung phan dung méi con lai dé trang cdc khudy va d6 hét vao binh chira.
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Dung dich tao mang bdo vé cao su c¢6 ham lugng chat khé khoang 7% khoi
luong ti€p theo dugc su dung dé tao 16p phﬁ lgéo vé cho cac mau cao su. Trudce khi
st dung phai dung diia thuy tinh sach khuay déu dung dich.

3.2. Chuin bi miu thir nghiém

Tém cao su nén: St dung nhiing tam cao su kich thude 15,0 x 5,0 cm duoc cit
ttr sam xe dap Cao su Sao vang dé 1am cac tAm cao su nén ding cho thir nghiém. Céc
tdm cao su sau khi cit duoc rira sach bang nudc xa phong, rura lai bang nudc sach,
trang nudc ct va dé 3 gio trong khong khi cho kho, sau dé cat vao tai nilon kin.

Tao I6p mang bdo vé trén tém cao su nén: Dung chéi 16ng quét déu cac dung
dich mang bao v¢ 1én bé mat tam cao su, quét 2 16p cach nhau 5 phut. B mang kho
hoan toan ¢ nhiét d6 phong (sau khoang 24 gi¢) roi goi cat mau vao thi nilon kin.

Céc mau duoc danh dau nhu sau:

- M0: Mau khong c6 16p phi

- M1: Lép phu khong c6 nano cacbon (twong duong AO-1)
- M2: Lép pht c6 10% nano cacbon

- M3: Lép phu c6 20% nano cacbon

3.3. Thir nghiém gia téc

a. Thir nghiém gia toc 130 hoa ozon

- Thiét bi: Ta thir nghiém 140 hoa ozon QJ 100

- Ché d6 thur nghiém: Thur nghiérn so sanh 4 loai mau da ché tao & trang thai
cing tinh 20%, nhiét d6 30°C va nong d6 ozon 800ppm.

b. Thir nghiém gia tdc 1d0 hoa birc xa mat troi

- Thiét bi: Tu thu nghiém buc xa mat troi1 SolarBox-2500

- Ché d6 thur nghiém: Th}”l: nghiém so sanh 4 loai 1’132:111 di ché tao & trang thai
cang tinh 20%. Thu nghiém tién hanh trong 9 chu ky, moi chu ky ¢6 8 h lién tuc ¢
nhiét do 55°C, va cuong do burc xa 950 w/m? va 16 gi0 con lai d€ ¢ nhi¢t do phong,
khong chiéu sang.

3.4. Thir nghiém ty nhién

Cac mau thtr duge chuan bi nhu tht nghiém gia tdc.

Thtr nghiém ty nhién dugc tién hanh tai Tram thu nghiém khi hau Hoa lac.
Céc mau thi nghi¢m dugc phoi tai san thir nghiém nén co, khong mai che ¢ ché do
kéo dan tinh 20%.

Mot s6 tham s6 khi tugng cua tram Hoa Lac:

- Tdng xa trén mat bang (W/m”/ngay): 4541

- Nhiét d¢ khong khi trung binh nam (°C): 23,6

- D6 am tuong dbi ciia khong khi trung binh ndm (%): 82

- Lugng mua trung binh ndm (mm): 1611
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IV. KET QUA VA THAO LUAN
4.1. Két qua nghién ciru gia téc 130 héa bing ozon va birc xa mit troi
Két qua thir nghiém trén cac mau cao su dugc dua ra tai bang 3

Béng 3. Két qua thir nghiém gia toc bang ozon va biic xa mat troi

Gia toc lao hoa bang ozon Gia toc 130 hoa bing birc
STT | Ky hiéu | Thoi gian xuat hi¢n vét nict xa mat troi. Luc kéo dut
ddu tién (phut) sau 9 chu ky (kg/cmz)
1 MO 05 Bi pha huy, khong xac dinh
2 Ml 30 94
3 M2 30 120
4 M3 50 127

Két qua cho thdy mang phii c6 tac dung bao vé rd rét cho cao su chéng lai tac
dong cua ozon. Vi cac mau khong dugce bao vé thi chi sau 05 phut 1a bat dau bi pha
huy. Mau chira 20% nano cacbon c6 tac dung bao vé cao su cao nhat (sau 50 phut).

Déi v6i thir nghiém birc xa mit trdi, cac mau khong duoc bao vé sau 09 chu
ky btrc xa di bi pha hay. Cac mau dugc phu 16p bao vé déu cho két qua tot hon so
véi mau khong c6 16p phi, trong d6 16p phu ¢6 chira 20% nano cacbon c6 kha ning
bao vé cao nhat (theo két qua do d6 bén kéo dut mau cao su).

Tir nhitng két qua thir nghiém 130 héa ozon va ldo héa buc xa mit troi, co thé
thay tat ca cac 10p phit déu c6 tac dung bao vé, tuy nhién 16p phii ¢6 20% nano cacbon
cho két qua t6t nhat. Dé danh gia chinh xac hon tac dung bao vé cao su ciia nano
carbon chung toi tién hanh thir nghiém tu nhién tinh chét bao vé cua 16p phu nay.

4.2. Két qua thir nghiém tw nhién

Cac mau thir nghiém dugc phoi ¢ ché d6 cang tinh 20% va phoi tai sin co,
khong mai che, mat mau huéng vé hudng Tay va chéch 45° so v6i mit san. Hang
thang, mau dugc kiém tra bing mét va chup anh ghi lai sy bién doi.

Sau 01 thang thir nghiém da co sy thay ddi rd rét tir cao su khong c6 16p phi
dén cao su ¢ 16p phit 20% nano cacbon. Mau MO va M1 xuat hién nhiéu vét nut,
trong d6 mau MO xuat hién day dic hon, do rong vét nit ciing 16n hon so véi M1.
MAau M2 va M3 hau nhu chwa thay di, co ban van giit dugc bé mat khong bi nit.

Sau 3 thang thur nghiém, bat dau xuét hién vét nit & ca miu co 16p phu chura
10% va 20% nano cacbon, tuy nhién & mau c6 16p phii chtra 20% nano cacbon cac
vét nirt chua rd rang. Sau 05 thang phoi thir nghiém c6 thé thiy mau cao su khong c6
16p phii bao vé da bi pha hily, mau c6 16p phu khong chira nano cacbon ciing & trang
thai hu hong ning, mau 10% va 20% nano cacbon c¢é xuét hién 1 sé vét nit nhung
chua bi hu hong nhiéu, dic biét la mau chira 20% nano cacbon (hinh 3).
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MO MI M2 M3 MO MI M2
Hinh 2. Mau sau 3 va 5 thang thir nghiém ty nhién
V.KET LUAN

Qua cac két qua thtr nghiém co thé so bo rat ra két luan sau:

- Ca 03 16p phu bao v¢ dugc ché tao theo don déu co tac dung bao v¢ cao su
khdi sy 130 hoa ty nhién va 1ao hoa gia toc boi buc xa mat trdi va ozon.

- Lép phu c6 chira nano cacbon c6 tac dung bao v¢é cao su ngoai tu nhién cao
hon so v6i 16p phu khong c6 nano cacbon.

- Lép pht ¢6 ham lugng nano cacbon 20% c6 hi€u qua bao vé cao hon so voi
16p phu c6 ham lugng nano cacbon 10%. Tuy nhién sy khac biét nay chua that su rd
rét, can tiép tuc thur nghiém véi cac ham lugng nano cacbon khac dé tim ra thanh
phan tdi vu.
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SUMMARY
TESTING RUBBER PROTECTIVE COATINGS CONTAINING NANO CARBON

Accelerated and natural testing of anti-aging coatings for rubber is
indispensable work before putting these coatings into practical application. This
paper presents some results of testing rubber anti-aging coatings containing nano
carbon to improve protective properties.
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