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NGHIEN CU'U BQ BEN BUC XA TU NGOAI, NHIET AM CUA
MOT SO MANG PHU TREN CO SO’ NHUPA ACRYLIC

. NGHIEN CU’U ANH HUONG CUA BAN CHAT HOA HQC DEN DO
BEN BUC XA TP NGOAI, NHIET AM CUA MOT SO MANG PHU
TREN CO SO NHUA ACRYLIC

LE XUAN HIEN, NGUYEN THIEN VWONG, NGUYEN THI VIET TRIEU
1. MO PAU

Nhura acrylic do ¢ nhiéu tinh nang quy (bén thai tiét, d6 bam dinh cao, trong sudt....) nén
tir 1au da dugc lya chon cho cac (mg dung ngoai tréi. Vi li do kinh té va ky thudt, cac loai nhya
acrylic thuong phdm thudmg la cac san phim déng tring hop giita monome acrylat, metacrylat
vdi nhau hodc voi styren hay cac monome khac. Ban chét va ham lugng cic hop phan trong
nhua acrylic ¢6 anh hudng rat 16n dén kha nang chju thoi tiét va cac tinh chit khac cia mang
phu {1 - 3]. Do d6 viéc nghién ciru danh gia anh hudng cha ching téi d6 bén thoi tiét s& giip cho
viéc lya chon giai phép nang cao tudi tho ciing nhu pham vi ing dung ctia mang phi.

Bé'mg thir nghiém ty nhién ngudi ta ¢ thé danh gia do bén thai tiét cia cac mang phi hivu
@ v&i do tin cdy cao. Tuy nhién phwong phap nay thuong doi hoi thii gian thir nghiém dai.
Phuong phap thir nghiém gia téc trong phong thi nghiém tuy khéng mé phong mdt cach day du
toan bd céc yéu 16 tac dong coa ty nhién 1én mang phu nhung lai cho phép danh gia nhanh do
bén trong nhimg diéu kién xac dinh. Do vy, ngudi ta thudng két hop thur nghlf;m gia toc voi thir
nghiém ty nhién dé nghién ctru qui ludt, co ché suy giam coa vat lidu polymeva dy béo tudi tho
cua chiung 4 - 10].

Bai bao nay trinh bay mét b két qua nghién ctru anh hudng cia ban chit hoa hoc dén do
bén birc xa tir ngoai, nhiét m ciia mt s6 mang phi trén co s& nhya acrylic,

2. PHAN THU'C NGHIEM

2.1. Nguyén liéu va hoa chit
- Nhya acrylic: Pa sir dung 2 loai nhya nhiét déo va 2 loai nhua nhiét rén.

+ Nhua acrylic nhi¢t déo: Str dung loai nhya acrylic LORIAC AC 330-50, dang dung dich
50%, san pham cia Longriver (Pai Loan) va nhya acrylic PARLOID B-66, copolyme metyl
metacrylat/ butyl metacrylat, & dang bét, cé nhiét d6 thuy tinh hoa 50°C, trong luong phan tir
70.000, san pham cua Rithm & Haas (My).

+ Nhya acrylic nhiét ran (thanh phan A): Sir dung loai nhua acryhc polyol AC 7310, dang
dung dich 63%, ham lugng nhém hydroxyl 2,4% so v6i gbe nhwa, san pham coa Cong ti hoa
chét Alliance (Singapore) va nhya acrylic polyol HSU 1168, dang dung dich 65%, ham luong
nhém hydroxyl 4,3% so véi géc nhya, san phdm cia Cong ti cong nghiép nhya A & P (Dai
Loan).
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Tac nhan khau mach cho nhya acrylic nhiét rin (thanh phin B): Sir dung loai polyisocyanat
Desmodur N-75, dang dung dich 75%, ham lugng nhom NCO 16 - 17% so v goc nhya, san
phdm ctia hang Bayer (Duc).

- Dung mdi: Pa sir dung toluen, xylen, etyl axetat, butyl axetat loai P cia Trung Qubc.

2.2. Phirong phap tao miu

Céc mdu nhya acrylic nhiét déo va nhiét rin (thanh phin A va B) dugc pha ché thanh dung
dich 40%. Ti 1 phdi trgn thanh phan A va B cua céc m%u nhya nhiét rdn ti{]h theo ti 1& mol
OH/NCO = 1/1. Cac dung dich nay dugc sir dung dé tao mang trén bé mat tam nhua

polypropylen, sdy trong ti hut chan khéng & 25°C dén trong lwgng khong ddi, sau do tach 13y
mang nhura.

D4 tao 4 loai mang phu, chiéu day 15 pm:

ACl: méing pht trén co s& nhwa AC 330-50;

AC2: mang phu frén co s& nhya B-66;

ACUI: mang phd trén co s nhyra AC 7310 khau mach bing N-75;
ACUZ2: mang phu trén co s¢ nhya HSU 1168 khdu mach bang N-75.

2.3. Phuong phap thir nghi€ém birc xa tir ngoai, nhiét Adm

Thir nghiém d bén birc xa t&r ngoai, nhiét dm (BXTNNA) cia cdc mang phi dugc thue
hién trén thiét bj Atlas UVCON UC-327-2 theo tiéu chudn ASTM D 4587-91, ché d6 D (1 chu
ki gom 8 gio chieu tir ngoai & 60°C; 4 gid ngung nude ¢ 45°C).

Nguén birc xa tir ngoai ta dén huynh quang UVB-313, c6 buéc song Aga = 313 nm, cedmng
do birc xa g vai Ay 12 0,8 W/m?.

2.4. Phwong phap phan tich

Bién d6i cac nhom nguyén tir (NT) ciia mang pho trong qué trinh thir nghiém BXTNNA
dwoc xac dinh dya vao su thay déi mat dé quang D cia hap thu dac trung ciia ching trén phd
hdng ngoai bang thiét bj FT-IR, NEXUS 670, Nicole (My), tai Vién K§ thuat nhigt d6i, Vién
KH&CN Viét Nam. Phan con lai (P) cia cac nhom NT sau thoi gian thir nghiém T duoc tinh
toan theo cdng thirc: '

P = (D/Dy) x 100%

trong dé: Dy, Dy lan luot 1a mét do quang clia hip thu dic trung ctia nhom NT trude va sau thoi
gian thir nghiém 7.
3, KET QUA VA THAO LUAN

3.1 Bién dbi hoa hoc trong mang phi dwéi tac dung cia BXTNNA

a. Nghién cieu bién doi cde hdp thu ddc trung cho cde nhom NT trén phd hong ngoai cua cdc
mang phu (rucc va sau khi thi nghiém BXTNNA

Két qua nghién clu phd hong ngoai ciia cac mang phu ban dau va t‘rong qua trinh thir
nghiém BXTNNA duoc trinh bay trén bang 1, 2 va hinh 1 cho thay trong qua trinh thir nghiém,
cac hap thu dac trung tai 2960-2935, 1525, 1385, 760, 700 cm™ ¢4 qui luat bién ddi 16 rang va
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khong bi anh hudng bai cac hdp thu khac. Cac hap thu dic trung con lai bi xen phi va ¢6 qui
lujt bién dbi khong rd rang. Do d6, cac hép thy tai 2935, 1525, 1385 va 760 cm™ dugce lya chon
dé& nghién ctru bién ddi hoa hoc trong cac mang phu dudi tac dung cia BXTNNA. Cac két qua
thu dugc cho phép nghién ciru mot cach dinh lugng bién ddi hoa hoc ciia mang phu.

Bang 1. Bién dé‘i céc hap thy dic trung cho cac nhém NT trén phd héng ngoai cia cac
hop phén trong mang phu trudce va sau khi thir nghiém BXTNNA

T [ S sé.:']g Dao dpng dic trumg ACl1 | AC2 | ACUI1 |ACLU2 Nhﬁn‘xét vgj,‘cw:,.g
(em™) alblalblal b |alb dd va sy bien doi
01 [3550+3200 {vop nont (ruou, amit, uretan) * % |* * |* |tb, xp : thay dbi
02 13100+3000 [vc.y (vOng benzen) ** o y; giam
03 (2960 Ve.haay) (CH3) L L A L A * % Im, xp; gidm
04 12930 Vet (CH2) e * i* |m; giam manh
05 2870 Ve (CHy) U S o L L * i* Im, xp; giam
06 (2850 Ve (CH2) S L L o L * |* |m, xp; gidm
08 |1765;1730 Voo (este, uretan, amit, axit|, |, ¢ |¢ [« |« « [x |rm; thay déi
va andehit)
0 1688 ve.p (amit, xeton) * * P |* |m, xp: thay déi
10 |1638 ve-p (amit) £ * |* |y, xp; giam manh
Il [1600; ~1500|ve. (vong benzen) + |« . |+ v; giém
12 |1525 S.s: (amit va urétan) * [* |* |* |m;giam rét manh
13 |~1470+1450(8c. (CH) 8campon (CH3)  f& fs [« e |s [o s |« |cm, xp; giam
1411385, Bc.an (CH3) U PP PR T O + % ltb; giam
1365
15 {1354, 1210 }vc, (amit. urétan) |k * |* Im, xp{ giam
16 12501000 v (ruou, ete, este, urétan) + % « |

m, xp ; thay ddi

17 [1100+700  |8c.1. N-H (con ey A PR R P T + |¢ |ScHen m, cac hép
v 8c.ery (vONE benzen) thu khac yéu; giam

Chuat thich: a: mang phi trude khi thi nghiém BXTNNA; b: mang pht sau khi thir nghiém;
*: ¢6 hip thy; v: dao dong hoa tri; 3: dao déng bién dang; dx: ddi ximg; kdx: khéng déi ximg;
nf: ngoai mét phéng; m: manh; rm: rit manh; km; kha manh; tb: trung binh; y: yéu; xp: bi xen phu,
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b. Bién doi hod hoc trong cdc mang phu dudi tic dung ctia BXTNNA.

Két qua phén tich bién ddi ciia cac nhém NT trong cac mang phu ACI, AC2, ACUI va

ACU2 dugc trinh bay trong bang 2. C6 thé thdy trong qua trinh thir nghiém, cac hép thu tai
2935, 1525, 1385, 760 cm™ dac trung cho cac nhom CH,, CNH, CH;, C¢H; giam ré rét, trong da
cac hép thu dic trung cho cdc nhém CNH va CH; gidm manh nhét. Sau 30 chu ki tha nghiém,
nhém CNH chi con 27,6% trong mang phi ACUI, 31,2% trong mang phu ACU2; nhém CH,
con 52% trong mang phu ACUI, 34,8% trong mang phu ACUZ, 94,7% trong mang phu ACZ;
nhém CH; con 75,8% trong mang phu ACUI, 76,1% trong mang phu ACU2, 99,3% trong mang
phu AC2; nhém CeHs con 84,3% trong mang phi ACU{. Trong mang phu AC!, cac nhom CH,,
CHs, CgHs chi con 71,6%, 85,2% va 86,9% sau 12 chu ki thir nghiém.
7 Trong qua trinh thir nghiém, cic mang pht chiu tac dong dong thoi ciia bire xa tir ngoai, do
am va nhiét do. Bire xa tr ngoai gy ra su suy giam va phan huy quang cita mang polyme. D9
im gdy ra suy gianr mang do phan (g thuy phan cac nhém dinh chirc khéng bén nudc trén
mach polyme. Nhiét d6 tang thic ddy ca hai qua trinh trén.

Bang 2. Ham luong cac nhom NT (%) con lai trong mang phu trong qua trinh thir nghiém

BXTNNA
o Thai gian thi nghiém (chu ki)
Nhom NT Mang phu
‘ 6 12 24 30 36 48
ACI 8272 71,6 - - - -
AC2 89,5 98,2 96,2 84,7 93,7 g1.4
CH2 1
ACUI 83,9 72,7 56,3 52,0 - -
ACU2 39,3 77,8 59,4 54,8 51,6
ACI 98,4 85,2 - - - -
cH AC2 99,7 99,5 99,4 963 99,1 99,0
1
ACUI 88,1 82,2 76,4 75,8 - -
ACL2 93,9 84,0 71,7 76,1 76,0. |-
N ACUI1 72,0 52,9 33.3 27,6 - -
CNH
ACU2 85,2 64,7 39,6 31,2 254 -
ACI 94,7 86,9 - - - -
C(,H5 -
ACUI1 99.0 95,0 88,7 843 - -

Ham luong cua cac nhém CNH va mot phﬁn nhém CH, giam manh ¢d thé duoc giai thich
do sy phéd v& céc lién két C-N, C-O trong cac nhom amit, urétan va sy birt nguyén tir hydro &
cacbon a lien ké nhom amit dudi tac dung ctia birc xa tir ngoai tao ra monoxit cacbon va etylen.
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Co ché suy giam céc nhoém chirc nay twong tu trong polyamit va polyurétan mach thang. Ham
lugng cua nhém CH;, phan nhém CH; con lai va nhéom CgHs giam do su phédn huy quang cua
cac hgp phan acrylat va styren & mach nhanh va mach chinh [5, 11, 12].

Ngoai phén huy quang cidc nhom urétan con bj thuy phén. Qua trinh nay ciing lam giam
thém ham luong hhom CNH trén mach polyme néi riéng va trong mang phii néi chung. Co thé
do 1a li do lam nhém CNH giam manh hon so v&i cac nhom khac.

Quan sat phéd hong ngoai clia cac mang phu ban déu va trong qua trinh thir nghiém c6 thé
nhan thiy qui luit bién déi cua cac hap thu tai 3380, 1730 cm™' dic trung cho cac nhém NH,
OH, C=0 khéng r6 rang. Diéu nay duge gtal thich ngoal qua trinh suy giam quang hoa cac nhom
amit bac hai, urétan, este acrylat von ¢6 trong mang phu lam giam cudong d6 cac hép thu dac
trung cho chiing & 3380, 1730 cm™ con c6 qua trinh tao thanh cac san pham Oxy hoa quang
(amin biac mét, hydroxyl, axit, andehyt, xeton) lam ting cwong d¢ trong qua trinh thir nghiém
BXTNNA. Nhimng diéu nhén théy la két qua cia hai qua trinh canh tranh nay.

3.2. Anh huémg cita bin chét hos hoc cic mang phii dén dg bén BXTNNA

Céc két qua nghién ciru bién ddi hoa hoc cua mang phi trong qua trinh thir nghiém
BXTNNA bing phd hdng ngoai cho thiy ban chat hoa hoc cia mang anh hwong ro rét den do
bén BXTNNA cua chang.

Hinh 1 trinh bdy dnh hudng cia ban chit hoa hoc cac mang AC1, AC2, ACUI, ACU2 dén
bién dbi ciia cac nhom NT trong méang phi.

Bang 2 va hinh 1 cho thiy trong qua trinh thir nghiém BXTNNA, ham lugng nhom CNH
con lai trong mang phu ACU2 nhiéu hon trong mang phit ACU1; ham lugng nhom CgHs con lai
tréng mang phi ACU1 nhiéu hon trong mang pha ACI; ham lugng nhém CH; va CH; con lai
trong mang phiit AC2 nhiéu hon nhiéu trong mang phi ACU2, ACU! va ACI. Sau 48 chu ki thir
nhiém, ham lugng nhom CH; va CH; trong mang phu AC2 ¢on 91,4% va 99%.

Sau 48 chu ki thir nghi¢m, phd hong ngoai cia mang phu AC2 bién dbi.rét it so véi ban
dau, mang van chua bi hong. Bing mét thuong c6 thé thdy mang phi ACU2 bj rach sau 36 chu
ki; Mang phia ACU1 bi vang sau 24 chu ki va bj rach sau 30 chu ki; Mang phi AC! bi vang sau
6 chu ki va bi rach sau 12 chu ki thir nghiém BXTNNA.

Nhu vy, d6 bén BXTNNA cia cac mang pht c6 thé sap xép theo thir tu nhu sau: AC2 >>
ACU2 > ACUI >> ACI. Diéu nay c6 thé giai thich do sy khac nhau vé& thanh phén, ciu tric cua
cac chét tao mang. Trong phén tir chit tao mang, cac lién két C-H & vj tri a so v&i vong benzen
khong bén dudi tac dung cia tia tir ngoai, trong khi d6 cac nhom urétan va amit khéng bén am,
khong bén nudc. Nhiét do ting trong qua trinh thir nghiém lam tang ca hai qua trinh trén. Mang
phi AC2 trén co s¢ copolyme metyl metacrylat/ butyl metacrylat khong c6 cdc nhom nguyén tir
néu trén nén rit bén BXTNNA. Mang phu ACU2 va ACU1 ¢6 cac nhom urétan nén kém bén
thoi tiét hon, Mang pha ACU1 ¢6 chira  g0c styren nhay cam véi birc xa tir ngoai nén kém bén
hon mang phi ACU2. Mang phu AC1 rét kém bdn BXTNNA so v6i mang phi ACU1 ¢6 thé do
AC1 ¢6 chira ham lugng gbe styren cao hon.

Thure té thir nghiém cho thdy mang phit AC1 khong bén BXTNNA, bi vang ngay sau 6 chu
ki thir nghi¢ém va bj héng sau 12 chu ki thir nghigm BXTNNA. Mang phu AC2 rt bén

BXTNNA, bi suy glam khong nhiéu sau 48 chu ki thir nghiém. Su suy giam cia cac mang phu
ACU1 va ACU2 chii yéu do sy bién dbi hoa hoc ciia cac nhom nguyén tr CNH va CH,.
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Bién déi cha nhém CNH (%) Bién déi ciia nhém CH, (%)
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Hinh I. Anh hudng cia ban chét hoa hoc cua cac mang phi dén bién ddi ciia cac nhom NT
trong mang phi

(AYACIL, (#)AC2, (mACUL , (#)ACU2

4. KET LUAN

Qua nghién ciru bién ddi cac nhém nguyén tir trong mang pha trén co s& nhya acrylic loai
ACI, AC2, ACUI va ACU2 dudi tac dung cua BXTNNA bing phd héng ngoai da chon dugc
cac hap thy tai 2935, 1525, 1385 va 760 cm™' dic trung cho nhém CH,, CNH, CH; va CeHs diing
dé nghién ciru suy giam cac mang phu.

D6 bén BXTNNA cia cac mang phi giam theo thir tw AC2 >> ACU2 > ACU1 > ACI.

Loi cdm on. Tap thé tac gia chan thanh cdm on Chuong trinh nghién clru co ban trong Iinh vire
Khoa hoc Ty nhién da hé tre kinh phi dé hoan thanh céng trinh nay.
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SUMMARY

STUDY OF THE HUMID HEAT, ULTRAVIOLET RADIATION DURABILITY
OF SOME COATINGS BASED ON ACRYLIC RESINS

1. STUDY OF THE INFLUENCE OF THE CHEMICAL NATURE ON THE
HUMID HEAT, ULTRAVIOLET RADIATION DURABILITY OF SOME
COATINGS BASED ON ACRYLIC RESINS -

The degradation of some coatings based on LORIAC acrylic resin AC 330-50, PARLOID

acrylic resin B-66 and acrylic polyol AC 7310, HSU 1168 crosslinked by polyisocyanate
Desmodur N-75 under the influence of ultraviolet radiation, humid heat have been studied. The
obvious decrease of the CNH, CH,, CH,, C4H;s groups and the formation of the *-broducts of the
photo-oxidation (the primary amine, hydroxyl, acid, ceton) during the testing process have been
proved by IR spectroscopic analysis. The humid heat, ultraviolet radiation durability of the
coatings have been evaluated.

Dia chi: Nhan bai ngay 14 thdang 12 ndam 2006
Vién K¥ thudt nhi¢t doi, Vién Khoa hoc va Cong nghé Viét Nam.
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