Nghién ctru khoa hoc céng nghé
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1. PAT VAN DE

Son tudng 14 qué trinh phi mot hay nhiéu 16p son 1én bé mit tudng véi muc
dich trang tri, lam tang tinh tham m¥ va bao vé buic tudng khoi nhing tac dong tiéu
cuc ctia moi truong. San phim cia nhitng hang son uy tin trudc khi dua ra thi
truong déu duogc thir nghiém va dap tng yéu cau k¥ thuét theo tiéu chuin qubc gia
TCVN 8652:2012. Tai thoi diém méi thi cong, cac dic tinh cia son déu thé hién rat
t6t, tuy nhién, chat lvong va tudi tho ciia mang son trong qua trinh khai thac sir dung
duéi tac dong ctia moéi truong nhiét doi khéc nghiét & Viét Nam méi la van dé duoc
nguoi tidu dung quan tim nhat. Do d6, ngoai cac chi tiéu hoa - 1y thi thir nghiém,
danh giad d6 bén khi hau ciia son tuong 1a rat can thiét v6i cac nha san xuét dé ting
sttc canh tranh va khang dinh uy tin thuong hiéu.

Viéc danh gia hiéu qua bao vé cua vat liéu son da duoc thyc hién tir nhiéu nim
trudc, song song V01 qua trinh phat trién ctia nganh son. Tuy nhién, cac cong trinh
nghién ctru cha yéu tap trung tdi cac d6i twong 1a son va 16p phi bao vé kim loai
hodc tht nghiém gia tdc 130 hoa nham danh gia nhanh mot vai chi tiéu bao vé cu thé
nao d6 cia san pham nhu chéng dn mon, chong tham, chong bam ban sinh hoc...
[1+4]. Theo Salik K. Roy va cong sy, thir nghiém gia tc c6 loi thé vé thoi gian
nhung khong mang lai danh gid mot cach tong thé bai phuong phap nay chi mé
phong mot vai yéu t6 c6 tinh chu ky ciia méi trudng va tao sy 1do hoa hoa hoc hodc
quang - 130 hoa chur khong tai 1ap dugce 1ao hoa co hoc hoac sinh hoc [5]. Chinh vi
vy, mot chuong trinh thir nghiém tu nhién son tuong trong nhing diéu kién khi hau
khac nhau s& mang lai nhiéu thong tin c6 gia tri.

Hién nay, danh gia tac dong cua méi trudng dén mang son ndi chung da co bd
tiéu chuan TCVN 12005:2017. B tiéu chuan nay dé cap toi mot sé chi tiéu pha hop
dé danh gia son tuong nhu do phdng rop, d6 ran nit, 46 bong troc, do phan hoa
nhung con thleu rat nhiéu céc chi tiéu quan trong nhu d6 bong, do mat ‘mau, sy phat
trién ctia nam mdc... Trong khi dé, bd tiéu chuan TCVN 8785:2011 vé cac phuong
phap thtr trong diéu kién ty nhién danh cho son kim loai lai dé cap kha day du. Vi
Vay, tac gia da van dung b tiéu chuin nay dé thi nghlem tu nhién, danh gia cac san
pham son tuong nham thu thap dit liéu, phan tich két qua va thao ludn, lam tién dé
xay dung tiéu chuin dénh gia cac dic tinh bao vé va trang tri cho son tuong.

Bai bao nay trinh bay két qua thir nghiém tu nhién va danh gia d6 bén khi hau
cia 3 mac son nodi thdt va 8 mac son ngoai thit theo bd tiéu chuin TCVN
8785:2011. Chuong trinh thtr nghiém tu nhién dugc thuc hién dong thoi tai 3 dia
diém dai dién cho 3 ving khi hau khac nhau ctia Viét Nam 1a cic Tram thir nghiém
ctia Trung tam Nhiét d6i Viét - Nga & Ha Noi, Khanh Hoa va Tp. HO Chi Minh.
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2. POI TUQNG VA PHUONG PHAP THU NGHIEM
2.1. Pdi twong thir nghiém

D6i twong thir nghiém 1a 11 mac son twdng phd bién thudc ca phan khiic phd
thong va cao cép trén thi truong dén tir cac hing son hang dau trong va ngoai nudc
nhu Kova, Donasa, Tison, Expo, Jotun, Dulux, Spec, TOA, Nippon. Tén cac mac
son dugc ma hoa dé phuc vu chuong trinh thir nghiém. Cu thé, 8 mac son ngoai thét
gdm co6: EPR, SPH, ITJ, TOS, NPW, DLW, TSS, DSF; va 3 méac son ndi that gom:
IDLA, INPO, IKVA.

V& thanh phﬁn cAu tao, tAt ca cdc mac son thu nghiém déu thudc hé son
acrylic, c6 thanh phan cha yéu gém chét tao mang copolymer acrylic, chat tao mau,
chat don, nudc va cac phu gia khac. M&i mac son ¢6 cong thirc va ty 1¢ thanh phan
riéng, dic biét 1a hdn hop cac chat phy gia, vén c6 ham lugng rit nho trong son
nhung lai 13 thanh phan tao nén gi4 tri riéng biét giup bién dbi nhitng dic tinh cua
mang son.

T4m nén st dung dé son phu dugc duc tir vira xi mang - cat (cat c6 dmax < 5
mm) dat méac vita 10 MPa theo tiéu chuidn TCVN 4314 :2003. Tong cong 222 tim
mau c6 kich thudc [150 x 200 x 10] mm duge sir dung lam mau thir va mau dbi
chimg phuc vu chuong trinh thir nghiém. Trong qua trinh thi c6ng, cac tim nén thir
duoc xu ly bé mat, khong ba bt trét, son 16t 1 1op theo hé son khuyén nghi cua tung
nha san xuat, sau d6 son phu 2 16p bang cac méac son thir nghiém.

2.2. Phuwong phap thir nghiém

Cac mac son ndi thit duge thir nghiém trong nha nan chdp cia Tram thu
nghiém Can Gio, cdc mac son ngoai that thir nghiém tai san phoi trén nén co déng
thoi & ca 3 Tram Can Gio, Hoa Lac va Dam Bay (bang 1). Quy trinh chuan bi mau,
thi cong thuc hién theo tiéu chuan va huéng dan cua nha san xudt nén co thé loai bo
cac nguyén nhan gy ra khuyét tit mang son tir yéu td k¥ thuat, vi vay, cac khuyét
tat va 1ao hoa ghi nhan dugc trong qua trinh thir nghiém la do chiu tdc dong ctia moi
trurong thur nghiém.

Bang 1. Cac chi tiéu va phuong phap danh gia trong qua trinh thtr nghiém ty nhién

Dir liéu Tram Cén Gio Tram Hoa Lac Tram Pam Bay
Vi tri dia | Long Hoa - Can Gio - | Yén Binh - Thach Thét | Pao Hon Tre - Tp. Nha
ly TP. H6 Chi Minh - TP. Ha Noi Trang - Khanh Hoa
Toadd | 10°27'vido bic, 22°45' vi d6 bac, 12°14' vi d6 bac,
106° 53' d6 kinh dong | 105° 48' kinh do dong | 109°11"kinh d6 dong

Trong thir nghiém tu nhlen mot 56 yeu t6 m01 trtro‘ng chu yeu gay nen Su suy
giam tinh chat mang son bao gom: nhiét do, do am, tong luong mua va tong ning
lugng buc xa tr ngoai. Cac thong s6 khi hau nay dugc quan trac va xu ly tai cac
tram thir nghiém trong sudt chuong trinh kéo dai 4 nim bang tram quan tric khi
tuong tu dong Campbell CR3000.
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Qua trinh chuén bi va phoi mau 4p dung theo tiéu chudn TCVN 9761:2013.
Miu thir nghiém duoc cb dinh trén gia phoi mau theo phuong thing ding, vudng
gbc v6i mat dit, bé mat mau can danh gid quay vé huéng Nam. Phuong phap danh
gia timg chi tiéu dugc néu rd trong cac tiéu chuan tuong Gmg trong bang 2. Trinh ty
danh gia cac chi tiéu ap dung theo TCVN 8785-1:2011, danh gia hu hong thuc té tai
thoi diém kiém tra doc 1ap vai cac gia tri dwa ra & ky quan tric trudc.

Bang 2. Céc chi tiéu va phuong phdp danh gia trong qua trinh thir nghiém ty nhién

TT Cac chi tiéu Phwong phap danh gia
1 Danh gia tong thé TCVN 8785-2: 2011
2 D06 mat mau TCVN 8785-3: 2011
3 Do tich bui TCVN 8785-4: 2011
4 | Do tich bui sau khi rira nudc TCVN 8785-5: 2011
5 | Xac dinh thay doi d6 bong TCVN 8785-6: 2011
6 D6 mai mon TCVN 8785-7: 2011
7 D6 ran nut TCVN 8785-8: 2011
8 Do dut giy TCVN 8785-9: 2011
9 Do phdng rop TCVN 8785-10: 2011
10 Do tao vay va bong troc TCVN 8785-11: 2011
11 D6 phén hoa TCVN 8785-12: 2011
12 Xac d6 do thay di mau TCVN 8785-13: 2011
13 | Sy phat trién caa nAm méc TCVN 8785-14: 2011

Dung cu duqc su dung dé XE:lC dinh mt’rc do phén hoa theg tiéu chuidn TCVN
8785-12: 2011 1a tam vai dét voi tam 16t bang vai lya, c6 mau sac phu hop véi ting
mau son, bao boc xung quanh mgt nit chai c6 duong kinh 25 mm.

(a) (b) (© (d)
Hinh 1. Dung cu xac dinh mtc 4o phém hoa mang son

(a), (c) : dung cu xac dinh d6 phan hoa trudc khi thao tac 1dy mau
(b), (d) : dung cu xac dinh d6 phan hoa sau khi thao tac ldy mau
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Pé c6 thém dir liéu chinh x4c bén canh cac phwong phap danh gia tryc quan
néu trén, cac chi tiéu danh gia su suy giam d6 bong, dd mai mon va dg thay ddi mau
dugc nhom thir nghiém danh gia lwong héa bd sung bang cac thiét bi do luong
chuyén dung.

Xac dinh gia tri d bong sir dung may do do bong 3 goc Zehntner ZGM 1110
20/60/85 theo nguyén 1y do cudng do cua chum anh sang phan chiéu theo cac hudng
x4c dinh. Cac mac son ndi that co do bong trung binh, dugc xac dinh gia tri 0 bong
bang thiét bj & goc do 60° so v6i phap tuyén ciia bé mit mau thir, cac mac son ngoai
that chi yéu la son m& va son ban bong c6 d6 bong thap duoc do dudi goc do 85° so
v6i phap tuyén cta bé mat mau.

Xac dinh d6 day mang son kho bang phuong phap khong pha huy, sit dung
thiét bi do do day si€u am cho nén phi kim loai DeFelsko PosiTector dau do
PRB200C. Thiét bi nay hoat dong theo nguyén 1y phan xa song siéu 4m, khi ddu do
truyén cac song siéu 4m qua mang son dén 16p nén, chiing bi phan xa lai va truyén
t6i bo phan thu phat trong dau do. Khoang thoi gian song siéu am truyén di va phan
xa lai s€ ty 1¢ thuan voi chiéu day mang son, nhd do b phan xtr 1y tin hi¢u tu dong
ctia thiét bi c6 thé tinh toan duoc chiéu day 16p phu.

Panh gia mau sic st dung may quang phd ké xach tay X-rite Ci62, st dung
ngudn sang tiéu chuan CIE D65/10°, két qua do mau biéu thi trén khong gian mau
CIE 1976 L*a*b*. Khoang cach giita toa do cac diém trong khong gian ay thé hién
su khac biét mau sic va khoang cach nay dugc goi 13 AE,, hay ngin gon 1a AE*.
Khoang cach cang 16n thi do 1€ch mau cang cao va nguoc lai. P chénh Iéch mau
AE* dugc tinh toan cho mdi chu ky quan tric mau theo tiéu chuan ASTM D2244-16.

3. KET QUA VA THAO LUAN
3.1. Méi truong khi hju ciac khu vue thir nghiém

Tuy lanh thd Viét Nam nim tron trong vung nhi¢t déi nhung khi hau Viét Nam
lai phan bd thanh 3 vung theo phéan loai Képpen [6]. Khu vuc Biéc Bo ¢6 khi hau can
nhiét d6i 4m, khu vuc nay c¢6 2 mua chinh 1a Ha va Pong, con lai mua Xuéan va Thu
chiém thoi gian ngin déng vai trd chuyén tiép. Phan 16n khu virc Trung Bo mang khi
hau nhiét doi gio mua. Viung Nam Trung B6 va Nam B9 mang déc diém nhiét doi
xavan, trong nam ¢6 2 mua la mua mua va mua khé. Mua khé cua vung nay cé luong
mua thép hon 16 rét so voi khi hau nhiét d6i gio mua. Nhu vay, dia diém phoi mau tai
Tram Hoa Lac ndm hoan toan trong khu vuc cén nhiét déi 4m. Tram Dam Bay nam
trén dao Hon Tre, tuy chiu dnh hudng boi khi hau bién nhung co ban vin nim trong
khu vuc khi hau nhiét d&i xavan cung véi Tram Can Gio, vi vay dir li€u khi tugng
thu thap duoc tai 2 dia diém nay c6 nhiéu nét twong dong véi nhau.
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Hinh 2. Nhiét d¢ trung binh thang tai cac tram phoi mu trong thoi gian thir nghiém

Tir hinh 2 nhan thiy nhiét d6 trung binh hang thang tai Tram Dam Bay va Can

Gi¢ co bién d6 dao dong nhéd hon so véi tai Tram Hoa Lac. Trong sudt 4 nam thu
nghiém, nhiét d§ trung binh thang tai Pim Bay duy tri dn dinh tir 25°C dén 30°C,
Tram Cén Gi& ¢6 nén nhiét do trung binh cao hon nhung bién d6 dao dong nhé hon,
tir 27°C dén 29,5°C, riéng nam 2020 nhiét d6 trung binh tai Can Gio ting dot bién
do hung chiu dot ne"lng néng va han han kéo dai thudc chudi cac tac dong tidu cuc
ctia bién d6i khi hau. Do khi hdu trong nam c6 téi 4 mua, nhiét do trung binh tai Hoa
Lac c6 bién d6 dao dong manh tir 17°C dén 31°C.
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Hinh 3. P9 4m trung binh thang tai cic tram phoi miu trong thoi gian thir nghiém

Trong sué‘g thoi gian thir nghiém, & ca 3 dia Qiém déu cg’> dd 4m tuong ddi trén
70% (hinh 3). Can Gio la noi thuong xuyén c6 d6 am lon nhat, dao dong tir 76% to1
90%, riéng nam 2020 giam manh xudng quanh 70%.

Mot thong sd khi hau quan trong khac ¢ anh huong 16n téi cac dic tinh cia
mang son do6 1a téng nang lugng birc xa tir ngoai. Gia tri nay luén & mirc rat cao, dic
biét trong mua kho & khu vuc Nam B9, dinh diém co thé 18n ti trén 40 MJ/mz/théng
vao mua khé (hinh 4). Téng ning luong birc xa tir ngoai & Pam Bay ciing duy tri &
mtc trung binh cao, tuy nhién th?ip hon so v6i & Can Gio, gia tri nay ¢ Hoa Lac la
thap nhét trong 3 dia diém do c6 khi hau can nhiét d6i am.
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Hinh 4. Téng nang lugng blrc xa tir ngoai trén mdt don vi dién tich trung binh theo
thang tai cac tram phoi mau trong thoi gian thir nghiém

3.2. Két qua danh gia thir nghiém ty nhién
3.2.1. Pdinh gid tong thé bang phwong phdp trwc quan

Khi dénh gia tong thé ngoai quan bang mit thudng cac mac son ndi that tir
khoang cach 3 mét khong quan sat dugc nhitng hu hai dang ké nao, ngoai trir viée
tich bui va bam ban ty nhién. Khoéng xuét hién hién tuong kiém hoa, tao vay bong
troc, réu moc trong sudt thoi gian thir nghiém (bang 3).

Bang 3. Hinh anh cac mac son ndi that thir nghiém tai Can Gio

Mac | Trwée khi thir | Sau khi thir | Sau khi thir Sau khi thir Sau khi thir
son nghiém nghiém 1 ndm | nghiém 2 nim | nghiém 3 nam | nghiém 4 nam

IDLA

INPO

IKVA
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Két qua danh gia cu thé: trong 3 quy dau tién khong phat hién bat ctr khuyét
tat nao ciia mang son khi danh gia ngoai quan theo tiéu chuan TCVN 8785-2:2011;
sau 1 nim, bt dau c6 su phan hoa voi mac IDLA va INPO xuéng muc do 1 “rat it
hu hong”; toi ky quan tric cudi ciing, két qua danh gia truc quan ciia 2 mac son niy
dimg lai & mac 2 “jt hu hong”, mac son IKVA chi hu hong mic do 1 “rat it hu
hong” (xem hinh 5).
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Hinh 5. Két qua danh gia truc quan cac mac son ndi that thir nghiém tai Can Gio

Cac mac son ngoai that duoc bd tri thi nghiém tai cac san phoi trén nén co cua
céc dia diém thir nghiém (hinh 6). Khong ghi nhan sy khac biét rd rét vé két qua
danh gia tong thé truc quan trén cac mac son nay gila cac tram thir nghiém. Dir liéu
bang 4 cho thiy: t6i ky quan tric cudi cing & Tram Dam Bay, méac son TOS, EPR
qua danh gia ngoai quan ¢ su suy bién manh mé& nhat, & bac 4 “hu hong dang ké”
va béc 5 “hu héng day dac”; mac son NPW va TSS it co6 su thay ddi nhét, sau 13
quy chi thay d6i ngoai quan bac 1 “rat it hu hong”, két thuc chuong trinh thir nghiém
danh gia ¢ bac 2 “it hu hong”.

Bang 4. Két qua danh gia tryc quan cac mac son ngoai that thir nghiém tai Dam Bay

KY 2017|2017 [ 2017 | 2018 | 2018 | 2018 | 2018 | 2019 | 2019 | 2019 | 2019 | 2020 | 2020 | 2020 | 2020
Mic Q21 Q3 Q4 Q1 |Q2]Q3 | Q4/Q1|Q2|Q3|Q4|Q1|Q2|Q3]|0Q4

EPR | O 0 1 2 2 2 2 3 3 3 4 4 4 4 4

SPH 0 1 1 1 1 1 1 1 2 2 3 3 3 3 3

JTJ 0 0 0 0 0 1 1 1 1 1 1 1 1 2 2

TOS 0 1 1 2 2 3 3 3 4 4 4 4 4 5 5

NPW | 0 0 0 1 1 1 1 1 1 1 1 1 1 2 2

DLW | 0 1 1 1 1 1 1 1 2 2 2 2 2 2 3

TSS 0 0 1 1 1 1 1 1 2 2 2 2 2 2 2

DSF 0 0 1 1 1 1 1 2 2 2 2 2 2 3 3
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Hinh 6. Céc gia phoi miu son ngoai that tai Can Gid, Dam Bay va Hoa Lac
khi bét du trién khai chuwong trinh thir nghiém

3.2.2. Pdinh gid dp phin héa

Céac mac son ndi that duoc thir nghiém co murc d6 va téc do phin hoa rat thap
(hinh 7), trong nim dau tién thir nghiém, khong quan sat dugc hién tuong phan hoa
bang mit thuong trén bat cr mac son niao; mac son IDLA cho két qua kém nhat
trong 3 méc son, tuy nhién sau 5 quy phoi thir nghiém ty nhién méi bat dau phan
hoa ¢ bac 1 va sau 14 quy méi ghi nhan phan hoa & bac 2; méac son IKVA it bi phan
hoa nhét, dén quy I cia nam thir nghiém thir 4, tic sau 13 quy thi mau thir IKVA
mo&i xuat hién dau hiéu phan hoa nhe, danh gia mirc 1 va duy tri mirc d6 nay dén hét
chuong trinh thir nghiém. Piéu nay cho thiy khi khong tiép xuc truc tiép voi anh
sang mat troi, hién tuong phan héa mang son da giam thiéu dang ké.

Bac
2

Hinh 7. Danh gi4 d¢ phin héa cic mac son ndi that thir nghiém tai Can Gio

Danh gia d6 phin hoa & 8 mac son ngoai thét tai 3 dja diém thir nghiém cho
két qua twong ddi gidng nhau. Dit liéu bang 5 cho thdy TSS va JTJ c6 mirc d6 phan
hoéa thip nhét, cho téi ky danh gia cudi cliing, cic mau thir ctia ching chi c6 muc do
phin héa tir 1 dén 2. Mac son EPR c6 tdc @6 phin hoa nhanh nhét, chi sau 7 quy tht
nghiém & Can Gid, Pam Bay va 12 quy ¢ Hoa Lac, mau thir ciia EPR d3 phin hoa &
murc d6 5. Cac mac son c6 mirc d6 phan héa cao tiép theo 1a TOS va DSF.
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Bang 5. Danh gia do phém hoa cac mac son ngoai that thu nghiém tai Hoa Lac

K¥ 12017 {2017 | 2017 [ 2018 [ 2018 | 2018 | 2018 | 2019 | 2019 | 2019 | 2019 | 2020 | 2020 | 2020 | 2020
Mic Q2 | Q3| Q4 Q1 |Q2|Q3 | Q4 Q1 |Q2|Q3|Q4 Q1 |Q2)|Q3 | Q4

EPR 0 1 1 1 1 2 3 3 3 4 4 5 5 5 5

SPH 0 1 1 1 1 1 2 2 2 3 3 4 4 4 4

JTJ 0 0 0 0 0 1 1 1 1 1 1 2 2 2 2

TOS 0 1 1 1 2 2 3 3 3 4 4 4 5 5 5

NPW | O 0 0 1 1 1 1 1 1 1 2 2 2 3 3

DLW | 0 1 1 1 1 1 1 1 1 1 2 3 3 3 4

TSS 0 1 0 0 1 1 1 1 1 1 1 1 1 1 2

DSF 0 1 0 0 0 1 1 1 2 2 2 2 3 3 4

Do c6 thoi gian ning va tong ning luong birc xa tir ngoai trong nam Ién nén
hau hét cac mau thir & Can Gid va Pam Bay c¢6 mirc do phan hoa cao hon so véi &
Hoa Lac tai cung thoi diém.

3.2.3. Pdinh gid suw thay doi dé bong

Su suy giam d6 bong cua 3 mac son ndi that 1a khong dang ké, cao nhét 1a mac
son INPO ¢ muc 2 “nhe”, IKVA ¢ muc 1 “nhe” va IDLA ¢ muc 0 “khong thay ddi”.
Khi sir dung thiét bj do d6 bong, két qua trong hinh 8 cho thiy sy thay ddi duoc phan
hoéa 16 rét hon. Sau 4 ndm thir nghiém, trong 2 mac son ndi that ban bong thi IKVA bi
suy giam do bong thap hon so v6i INPO, mat 39,86% so véi 60,33%; ddi véi cac mac
son mo thi su thay doi d6 bong khong phai 1a tiéu chi quan trong danh gia tinh tham
mi clia mang son boi do bong ban dau cua ching von da co gia tri rat thap, vi vay tuy
do bong cua mac IDLA da giam tir 6,8 GU ve 2 GU, suy giam tdi 70,59% nhung gia
tri suy giam tuyét doi nho, dudi ngudng phat hién bang cam quan.
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Hinh 8. Bién ddi do boéng cac mac son ndi that thu nghiém tai Can Gio theo thoi gian
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Hinh 9. Bién ddi do bong cua cac mac son ngoai that tha nghiém tai tram Can Gio

Su thay dbi do bong ddi véi cac mac son ngoai that tai 3 Tram thir nghiém la
kha tuong dong. Khi danh gia truc quan theo TCVN 8785-6 :2011, giébng nhu véi
mac son ndi that IDLA trén, rat kho dé nhan th?iy su khac biét bdi cac mac son
tuong ngoai thit hau hét 1a son bong md, co6 dd bong thap, do d6 két qua danh gia
thay d6i d6 bong chu yéu ¢ mirc 1 “rat nhe” va muc 2 “nhe”. Chi khi danh gia bd
sung bang thiét bi moi c¢6 dir lidu cy thé hon, tbc do suy giam do bong cia cac mac
son thir nghiém tai Can Gio duoc trinh bay trén hinh 9. Mac son EPR ¢6 d0 bong rat
thap, chi 2 GU dudi goc 85°, gia tri nay gan nhu khong doi trong sudt thoi gian thir
nghiém; d6 bong ciia cac mac son con lai giam dan déu va co xu hudéng di ngang
trong nhitng ky quan tric cudi cing.

3.2.4. Pinh gid mirc dp thay doi mau

Theo phuong phap TCVN 8785-13:2011, miu ddi chimg tuy duoc bao quan
trong t0 luu mau nhung khong thé tranh khoi sy 130 héa ty nhién theo thoi gian din
dén bién d6i mau sic ban dau. Vi vy nhom thir nghiém di thuc hién song song
phuong phap trén cing viéc st dung thiét bi so mau, so sanh cac gia tri mau cua
mau thir nghiém tai thoi diém quan tric véi gid tri ban dau cua miu dbi chimg ¢ thoi
diém trudce khi trién khai phoi mau.

Két qua thir nghiém cho thiy cic mac son ndi thit c6 sy bién déi mau khong
dang ké, dic biét mac son IKVA mau tréng sau 4 ndm thir nghiém dat mirc 0 va c6
gia tri AE* = 1,38 trén thiét bi - gin v&i ngudng khong thé phan biét bing mit
thuong (khi AE* < 1) Diéu nay duoc 1y giai duoc boi cac mac son thir nghiém trong
nha khong phoi nhiém truc tlep dudi cac tac dong ti€u cuc cta khi hdu ma chi chiu
tac dong bdi nhiét @6 va d0 am nén it xay ra hién tugng phan hoéa, 130 héa mang son.
Cung voi viée chung thudc hé son bong, han ché bui ban xAm nhap, gitp cac mau
thir giit duge mau sic lau dai. Vi son mau tring c6 hé s6 hap thu nhiét thap nén
chét tao mau cua IKVA cling s€ ¢6 do bén cao hon so véi cac mau khac.

90 Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 25, 08-2022



Nghién ctru khoa hoc cong nghé

O 8 mac son ngoai that, mirc dd thay d6i mau c6 su phan hoa 16 rét. Toc do va
muc dé thay d6i mau cua cac mac son nay ¢ 3 dia diém phoi mau c6 sy khac biét

nhit dinh nhung két qua d4nh gia cudi cung cho két qua twong tuong déng. Hinh
thé hién két qua do AE* cuia cac mac son ngoai that tai Can Gio.
AE*
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Hinh 10. Két qua do AE* cuia cac mac son ngoai thét tai Can Gio
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Sau 4 nam thir nghiém tu nhién, ¢ ca 3 dia diém, mac son TOS bién ddi mau
manh nhét véi danh gia mic 5 “ddi mau hoan toan”, gia tri AE* 1én t6i 26,62 ¢ Hoa
Lac, 29,18 & Can Gio va 30,35 & Dam Béy. Tiép dén 1a mac son SPH va EPR cé
cung bac danh gia & muc 5 khi st dung thang xam va gia tri AE* 1a 21,32 va 16,38 &
Can Gio. Cac mac son c6 dd bén mau t6t nhat 1A NPW, JTJ va DLW, sau 4 nim thir
nghiém tai Can Gid cac méc son nay c6 gia tri AE* lan luot 12 2,26; 3,60 va 4,93.
Dir liéu do trén thiét bi cuia timg méc son ngoai thit cho thiy muc do thay ddi mau &

Cén Gid 14 cao nhat, sau dén Pam Bay va thdp nhat & Hoa Lac.

AE*
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Hinh 11. Két qua do AE* ctia mac son DSF tai cac tram thit nghiém

~—&— DSF - Can Gi&¥

~—4— DSF - Dam Bay
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Diéu nay dic biét rd rang & cac mac son c¢6 muc do bién d6i mau trung binh va
manh (xem hinh 11). Két qua nay pht hop véi ddc trung khi hau cia cac ving thir
nghiém bai tong ning luong burc xa tir ngoai va thoi gian ning trong nam ¢ Can Gid
ludn cao nhét trong 3 dia diém thir nghiém.

Trong suot thoi gian thtr nghiém, trén cac mau thwr it quan sat thay hién tuong
réu moc. kiém hoéa vi vay su thay doi mau cua cua cac mau thu nghiém chu yéu dén
tur sy bay mau, xin mau va c6 lién quan mat thiét véi mirc d¢ phan héa mang son.

3.2.5. Ddnh gia cac chi tiéu khdc

Chi tiéu x4c dinh d6 mat mau ciia mang son chi sit dung thang xam, khong rira
mau duéi dong nude chay cho két qua twong tw véi chi tiéu danh gia sy thay doi
mau dé cép trong Muc 3.2.4.

Chi tiéu danh gia do tich bui & cac dia diém thir nghiém déu cho thay cic miu
thir nghiém c6 do tich bui thap, & mirc 1 “bui tich tu méng”. Ty thude vao dia diém
phoi mau, khi mua mua dién ra, d6 tich bui duoc danh gia & muc 0 “khong tich bui”.

Khi danh gia chi ti€u do mai mon ctia mang son, nhém thit nghi€ém gap kho
khan trong viéc xac dinh chiéu day mang son kho bang thiét bi do do day siéu am
khi gia tri giita cac lan do khac nhau sit dung cung mot thiét bi, dugc thuc hién bai
cung mot thir nghiém vién cé sy chénh 1éch rat 16n, dit lidu d6 day mang thu thap tu
3 tram thir nghiém ciing c6 su khac biét. Cac yéu t6 chinh anh hudng t6i két qua do
chi tiéu nay gdm c6 : nguyén nhan thi nhét, cac thiét bi do siéu am thuong co két
qua tuong ddi, do chum khong cao va doi héi sy lanh nghé cua thtr nghiém vién;
nguyén nhan tht hai, dudi tac dong ciia moi truong, thoi gian phoi thir nghi€ém cang
lau, cac 10p son bién d6i tinh chét hoa - 1y, bi phan hoa cang nhiéu va trd nén kho
phan biét hon véi tAm nén 1am bang vira xi mang cat. Vi vy, khi van dung phuong
phap danh gia d6 mai mon cua son bao vé kim loai dé danh gia son tudng, nhom thir
nghiém di nhan thay nhiéu bét cap, khong phu hop.

Céc chi tiéu con lai nhu d6 tich bui sau rua nuoc do ran mrt do dut gay, do
phdng rop, d6 tao Vay va bong troc, su phat trién ciia nim mdc & tit ca cic mac son
thir nghiém bao gdm ca son ngoal that va son noi thit déu khong co sy thay d6i dang
ké nao dwoc ghi nhan trong sudt thoi gian thir nghiém (hinh 12).

a) Mac son TSS b) Mac son NPW ¢) Mac son JTJ

Hinh 12. B& mit mot s6 mau tht son ngoai that sau khi két thic thir nghiém
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4. KET LUAN

- Sau 4 nam thir nghiém ty nhién, két qua danh gia cac chi tiéu lién quan cho
thdy kha ning bao vé ctia tt ca 11 mac son thir nghiém 13 kha tét, khong ghi nhan
bat ctr hu hai dédng ké nao. Cac ddc tinh trang tri ctia mang son bi suy giam manh &
nhom cac méac son ngoai that. D6i véi 3 méac son ndi that c6 do phan hoa thap, giir
dugc mau sic va do bong sau khi lau sach bui ban, ngoai quan khong ¢ nhiéu thay
d6i so v6i thoi diém trudce khi phoi mau.

- Mure d6 va tdc do 13o hoa cac loai son cao nhit & Tram Can Gio, tiép dén la
& Tram Pam Bay va thap nhit & Tram Hoa Lac.

- Két qua danh gia da sb cac chi tiéu & Tram Can Gio va Tram DPam Bay 1a
turong dong do c6 dic trung khi hau gan gidng nhau.

- Chi tiéu va phuong phap xac dinh d0 mai mon cho son va 16p phu bao vé
kim loai theo tiéu chudn TCVN 8785-7 :2011 khong phu hop dé danh gia son tudng.
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SUMMARY

OUTDOOR WEATHERING FOR DETERMINATION OF DECORATIVE
AND PROTECTIVE PROPERTIES OF SOME EMULSION PAINTS BEING
USED IN VIETNAM'S TROPICAL CLIMATE

This article presents result of outdoor weathering for determination of
decorative and protective properties of eight exterior paints: EPR, SPH, JTJ, TOS,
NPW, DLW, TSS, DSF and three interior paints: IDLA, INPO, IKVA. The
experiment was implemented at three outdoor exposure sites for four years
continuously. The results showed that all samples did not appear blistering, flaking,
checking, cracking, peeling, dirt collection or fungal growth. Samples of three
interior paints were not exhibited any significant coating degradation. Samples of
eight exterior paints have low initial gloss values, therefore they had no significant
change in gloss. However, the phenomenon of chalking, color change takes place
strongly throughout the experiment. Affirming that the decorative characteristics of
the exterior emulsion paints have been significantly reduced after 4 years of outdoor
weathering in the tropical climate of Vietnam.

Keywords: Outdoor weathering, emulsion paint, interior paint, exterior paint,
thu nghiém tw nhién, son nhii twong, son ngi that, son ngogi that.
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