Nghién ctru khoa hoc céng nghé

NGHIEN CU’U CHE TAO VA BDANH GIA KHA NANG CHONG AN
MON CUA SON LOT POLYVINYL BUTYRAL VL02.VN

HA HO’U SON, NGUYEN THI| YEN, LE QUOC PHAM, NGUYEN VAN VINH
1. MO PAU

Son 16t BJI-02 cua Lién bang Nga duoc sir dung lam son 16t bao vé bé mait
kim loai nhu thép carbon, thép khong gi, kém, cadimi, nhom, hop kim cia ddng va
magié. Son 16t BJI-02 dugc st dung thay thé cho viéc photphat hoa bé mit, bao vé
cac chi tiét, cum chi tiét trudc khi sir dung cac loai son phu khac (son alkyd, son
epoxy, son acrylic, son polyurethane...) [1, 3].

V& thanh phén céu tao, son 16t BJI-02 ¢6 hai thanh phan chinh 1a son ban
thanh pham BJI-02 va chét pha lodng axit. Son ban thanh pham BJI-02 1a hdn hop
gom plgment chét don, chit tao mang polyvinyl butyral (PVB) va hdn hop cac dung
modi. Uu dlem clia mang son nay 13 ¢6 d6 bam dinh cao vé6i kim loai, bén véi xang,
dau, m&, rat bén véi thoi tiét, chiu va dap va thuong duoc ap dung cho nhing bé mit
c6 tinh dan hoi va co dan 16n [2]. Mang son duoc déng rin bang axit photphoric ¢6
tac dung hoan thién bé mat nén. Son BJI-02 hoan toan twong dwong véi son 16t theo
Mil-C-8514 cua My [6].

Theo cac tai liéu tong quan vé son 16t BJI-02 cho thiy loai son 16t nay sir dung
bot mau cromat k&m [1+3, 6]. Ngoai anh huong ctia nguyén liéu PVB thi pigment
cromat k&ém dong vai tro rat quan trong trong viéc ché tao son 16t BJI-02. Pigment
k&m cromat ngoai vai trd tao mau sic cho son, ching con quyét dinh dén kha nang
chéng an mon, d6 bén bam dinh cua 16p son 16t. Cromat k&m 1a loai bot mau chong
ri ¢ hi¢u qua nhét, do vira co tac dung thu dong bé mit kim loai vira c6 tinh kiém
trung hoa axit ty do. Pic biét khi ding san xuét son 16t két hop véi axit phosphoric
s& ¢o tac dung phosphate hoa bé mit kim loai cin bao vé. Bén canh do, axit
phosphoric con c6 tac dung 13 chit dong mach polimer trong son 16t ¢6 str dung chét
tao mang la PVB.

Bai bao nay trinh bay cac két qua nghién ctru ché tao son 1ot polyvinylbutyral
VLO02.VN va danh gia kha nang chong an mon cua san pham phu hop voi tai liéu
I'OCT 12707-77 [2].

2. THUC NGHIEM

2.1. Vit tw, hoa chét

- MAu son di chung 13 son 16t BJI-02 cua Cong ty vat liéu chéng chay va son
pht Criempmans (Lién bang Nga).

- Chét tao mang PVB cua hing Kuraray (Purc) v6i cac mac B30H, B45H va
B60H, c6 chi tiéu ky thuét hoan toan phu hgp véi quy dinh trong tai liéu [5]. Chi s6
trong ky hi€u ctia san pham cang cao thi khoi lugng phan tir cang 16n, do d6 vé khoi
luong phan tir ching ta c6 trat tu: Mpson < Mpasy < Mpgon [ 7]

- Pigment k&m cromat duoc khao sat gdm 04 loai nhu bang 1.
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Bang 1. Chi tiéu k¥ thuat cua céc loai pigment cromat kém

Pigmet 2 Pi 3 Pigment 4
A Pigmet 1 zinc chrome . lgmen ZTO - 9853
Cac chi tiéu £ zinc chrome yellow ~ .
(Trung Quoc) yellow 109 P Hang Fuji
£ 509 (Trung Quoc) o
(Trung Quoc) (Nhat Bén)
Cas number | 37300-23-5 49663-84-5 49663-84-5 37300-23-5
Cl‘?lflltggtéll‘fc CrKO,Zn  |4Zn0.Cr0,3H,0 | 4Zn0.4Cr0, K,0.3H,0 | 5ZnOCrO;
- Bt tal (cong nghiép) - C4HoOH (PA)
- H3PO4 (85%) (PA) - C,HsOH (PA)

2.2. Pha ché miu son
~ Dua vao cac tai liu [4, 7] va kinh nghiém nghién ciru, nhom tac gia dé xuit
ché tao son 16t VL02.VN theo don nguyén li¢u nhu bang 2:
Bang 2. Pon pha ché san pham son 16t VL02.VN

STT Thanh phan nén son 16t Thanh phin pha loing
VLO02.VN (TP 1) axit (TP 2) Ty 1¢é pha
H;PO tron TP 1/
1 PVB 12,5 (835% )4 3,6 TP 2
2 Pigment 12,5 C,HsOH 13,2
3 Bot tal 2,12 H,O 32
4 C,Hs0H 13,22
5 C4HoOH 39,66
3 % Khbi luong 80,0 20,0 4:1

Thanh phd:n nén son lét (TP 1): Nhya PVB duogc can ding th?lnh phﬁn khoi
lugng cho vao hon hop dung mdi C;HsOH: C4HoOH = 3:1. Ngdm d¢ hoa tan hoan
toan nhya PVB. Sau d6 chuyén toan b hon hop vao coi nghién bi va tiép tuc can
pigment, bot tal va lugng hon hop dung méi C,HsOH: C4H9OH con lai cho vao coi.
Tién hanh nghién véi toc d6 200 vong/phut trong vong 48 h. Sau d6 loc hon hop son
ban thanh pham qua ludi loc ¢& 150 mesh.

Thanh phan pha loang a xit (TP 2): Bong cac thanh phan H3PO4 (85%),
C>HsOH, HyO theo ty 1€ cho vao coc 1 lit. Khudy tron trong 15 phat bang may
khudy tu.

Ché dj pha son: Pha thanh phan 1 va thanh phén 2 theo ty 1¢ 4:1 vé khdi
lugng. Tién hanh khuay tron déu trong vong 2 phat. San pham son 1éng dugc tién
hanh tao mau va do cac chi tiéu co ly.

Cdc phwong phap nghién ciru:

- Po d6 nhét theo nhét ké VZ-246 véi duong kinh 16 4 mm & diéu kién (20+2)°C.

- Do 6n dinh cua d6 nhét ciia son sau khi pha lodng 6 gid theo [2].
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-Po d6 bén va dap theo TCVN 2100-1,2:2007
- Po d6 bén udn truc tru theo TCVN 2099:2007
- Po d6 bam dinh theo TCVN 2097-1993
- Khao sat kha ning chéng dn mon ciia mang son:

+ Po phd tong trd ctia mang son trong dung dich NaCl 3%.
+ Thir nghiém mu mudi theo ISO 9227:2012.

3. KET QUA VA THAO LUAN

3.1. Khao sat lua chon polyvinyl butyral

Thanh phan nén cua son 16t VL02.VN sau khi dugc ché tao theo quy trinh muc

2.2, duoc kiém traﬁcéc’ dac trung ’1}'/, hoa. Viéc khao sat lya chon nguyén liéy PVB sf;
dung pigment 2 dé tién hanh ché tao son vdi 03 loai nguyén liéu PVB. Két qua thé

hién trong bang 3.
Bang 3. Anh hudng ciia PVB dén céc dic tinh ciia thanh phan nén ciia son 16t
Thanh phén Thanh phin | Thanh phin
TT Caic chi tiéu nén cua son 16t | nén ciia son 16t | nén cua son
dung B30H dung B45H 16t dung B60H
1 Do min, pm <30 <30 <30
2 Do nhét, s 20,4 24,7 28,7
Ham luwong chat
3 khong bay hoi, % 20,6 21,2 21,5
Khéi luong riéng &
4 (20£2)°C. glem” 0,892 0,935 0,948
D9 6n dinh ctia do
5 nhdt sau 6 gio pha 4,5 21,4 23,6
loang axit, %

So sanh voi bang chi tiéu k¥ thuat cua thanh phan nén son 16t BJI-02, Lién

bang Nga [2], cho thay thanh phan nén ciia son 16t duoc ché tao tir PVB mac B30H
c6 céac chi tiéu hoan toan phu hop. Cac thanh phan nén duoc ché tao tir PVB mac
B45H va mac B60H c6 chi tiéu do 6n dinh cta d6 nhot sau 6 gio thay doi qua 20%
la khong dat theo murc quy dinh.

Bang 4. Anh hudng ctia PVB dén cic dic tinh mang son 16t

(L prgen Son lét dung | Son l6t dung | Son l6t dung
T Céc chi ticu B30H B4SH B6OH
1 | D6 bénva dap, kgem > 100 >100 95
2 Bam dinh, Diém 1 2
3 Do bén udn, truc mm 1 2
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Céc chi tiéu co, 1y ciia mang son dugc trinh bay trong bang 4. Két qua ciing
cho thay rang, cic nguyén liéu PVB mac B30H, B45H va B60H kha phu hop dé ché
tao mang son 16t. Trong d6, son 16t dugc ché tao tir nguyén liéu PVB mac B30H thé
hién cac dic tinh tot nhat va do vay 1a phu hop nhat dé ché tao son 16t VLO2.VN.

3.2. Khao sat lwa chgon pigment

Tién hanh ché tao cac son 16t trén co so nguyén liéu PVB mac B30H theo don
ché tao muc 2.2 véi cac loai pigment kém cromat khéac nhau.

3.2.1. Anh hwong ciia pigment dén cdc dic tinh ciia mang son
S(Yn BJ'I 02-LBN

M4u pigment 3

Mau |1lmcnt 2 Mau Ilgmcm 4

Hinh 1. Hinh anh do d6 bam dinh bang phuong phap rach cta cac mau nghién ctru

Cac mau ciia son 16ng ban thanh phim cé mau vang kha gidng nhau.
Nhung khi pha lodng bang chét pha lodng a xit thi mau cua dung dich son long
bién d6i khd nhiéu va thay doi manh khi son 1én nén kim loai. Hinh anh cac
mang son kho cho thay mau sic ciia mang son dugc ché tir pigment 2 va pigment
4 la dap ung tot nhat. Mau son cua pigment 3 bi chuyén sang mau nau sam khi
son 1én nén kim loai, dic biét 1a trén nén thép. Mau son ché tao tir pigment 1 khong
bi d6i mau khi son 1én bat ky nén kim loai gi.

Qua hinh anh do d6 bam dinh bang phuong phap dao cit thiy rang cac mau
son ché tao bang pigment 1 ¢6 d6 bam dinh kha kém so voi cac loai son dugce ché
tao vdi cdc loai pigment con lai. L6p son pigment 1 co ciu triac x0p hon, bong troc
16n doc theo vét cat. Son ché tao bang pigment 2, pigment 3 va pigment 4 cho 16p
phil min, danh chac hon. D bam dinh cua mang son deu dat diém 1. Tuy nhién, 16p
phu dugc che tao bang pigment 4 thé hién vét cat sic nét, chimg t6 16p son c6 do
bam dinh tét nhit, hoan toan twong duong véi son BJI-02.

Mau pigment 1 M4u pigment 2 M4u pigment 3 Mau pigment 4

i
tai thang 50kg.cm tai thang 100kg.cm tai thang 100kg.cm tai thang 100kg.cm

Hinh 2. D6 bén va dip cua cac miu véi thang do 50 kg.cm
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Két qua do do bén va dap ciing cho thdy vi pigment 2, pigment 3 va pigment
4 déu c6 do bén va dép 16n hon 100 kg.cm. Riéng 16p son phu ché tao tir pigment 1
¢6 d6 bén thap hon rat nhiu, tai gia tri do 50 kg.cm mang son da bi bong troc.

Mau pigment 1~ MAu pigment 2 M4u pigment 3 Mau pigment 4  Son BJI-02-LBN

Hinh 3. Hinh anh do do bén uén mang son theo truc Imm

Hinh 3 thé hién két qua do d6 bén udn tryc tru Imm. Nhom tac gia nhan thay
két qua kha tuong dong voi cac phép do co ly khac. Mau son ché tao tir pigment 1 bi
ran nut rat 16n tai diém u6n. Cac mau con lai déu khong bi ran nit va tuong duong
véi mau cua son BJI-02.

3.2.2. Anh hwéng ciia pigment dén khd ning chong in mon ciia mang son

Céc mau thép duoc son phu bang cac san pham son dugc ché tao tir cac loai
pigment khac nhau dugc phun lén cac mau nén thép ct3. Tlen hanh phun hai 16p, vo6i do
day trung binh 20 pm mai 16p son. Cac mau son khé duoc tién hanh phun mi mudi voi
ché do phun lién tuc véi diéu kién: dung dich mudi NaCl 5%, nhiét d6 budng phun 35°C,
Iuu lwong phun 200 cm?/ phat. Két qué thir nghiém dugc thé hién & hinh 4.

Pigment 1 Pigment 2 Pigment 3 Pigment 4
Cac miu truéce khi thir nghiém

Pigment 1 Pigment 2 Pigment 3 Pigment 4

Cdc mau sau 7 chu ky thir nghiém (twong dwong 168 gio phun mit muoi)

Hinh 4. Trang thai bé mit mau trudc va sau thir nghiém mu mubi
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Mau dugc phu bang son pigment 1 sau 3 chu ky thir da bit dau xuat hién cac
diém in mon va sau 7 chu ky thi cac vét gi loang manh trén toan bo bé mat mﬁu
Mau son pigment 2 sau 7 chu ky thir nghiém cling c6 mot diém an mon phat trién &
gan canh mau. Mau son pigment 3 xuat hién mot dam céc dlem gi nhiéu hon (vi tri &
gan cudi mau), tuy nhién kich thude cac diém gi nho hon & mau son pigment 2. Mau
son pigment 4 xuat hién duy nhat mot diém gi trén toan bo bé mat mau.

Qua thir nghiém trén thay rang, pigment 2 va pigment 4 cho kha nang bao vé
t6t hon ca va pigment 4 c¢6 yéu t6 vuot troi hon.

3.3. So sanh cac chi tiéu ky thuit cia son 16t VL02.VN

San pham son VL02.VN duoc ché tao tir nguyén liéu PVB mac B30H va
pigment ZTO dugc so sanh vai cac chi tiéu k¥ thudt ciia mau doi chung 1a son BJI-02.
Két qua thé hién trong bang 5.

Bang 5. Cac chi ti€u k¥ thuat son 16t BJI-02 va son VL02.VN

A .| BJ-02 Mikc cin
TT Tén chi tiéu Don vi (LBN) VL02.VN dat[2]
I Chi tiéu 1y, hoa ciia thanh phin nén son 16t
1 Ham lg:c_mg cac chat khong o, 2143 21,16 20222
bay hoi
2 |bd min pum <30 <30 <30
3 |Khéi lugng riéng, & (20£2)°C | g/em’ 0,903 0,895 0,89+0,95
I Chi tiéu co, Iy ciia son 16t VL-02.VN (da pha véi chit pha lodng axit theo
ty 1€ 4:1)
Dang ngoai mang son sau khi Mang son Mang son 1\A’/Im (’iong
1 A mau vang N nhat, c6 mau
kho mau vang .
xanh vang xanh
Do nhét theo BZ-246 duong A .
2 Kinh 4 mm & (20£2)°C gidy 27,81 20,22 2035
P 6n dinh cta d6 nhét sau 0
3 khi ché tao 6 gio % 2,95 3,31 <20
Thoi gian kho dat cip 5 & ,
4 (20£2)°C phut 10 12 <15
D6 bén udn ciia mang, mm mm 1 1 1
Do bén va dap kgrem | > 100 >100 -
Do bam dinh Diém 1 1 1

Qua so sanh cho thiy san pham son VLO2.VN hoan toan tuong duong voi san
pham cung loai do Lién bang Nga ché tao va thoa mén cac yéu cau chi tiéu k¥ thuat
ctia san pham dugc yéu cau trong tai liéu [2].
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4. KET LUAN

Vé6i muc dich khao sat ché thar mau son polyvinylbutyral dung lam son 1t
chéng an mon theo tiéu chuan TOCT 12707-77, nhém tac gia da lya chon dugc chét
tao mang polyvinylbutyral B30H (Kuraray - Buc) véi ham lugng 12,5%; pigment
thich hop nhét 13 ZT0-9853 cua hing Fuji (Nhat Ban) voi ham luong 12,5%. San
phém tao ra mang son 16t c6 d6 bam dinh dat muc 1, d bén udn dat truc tru lmm,
d6 bén va dap 16n hon 100 kg.cm va bao vé cho nén thép hon 168 gio phun mu
mudi. San pham son VLO2.VN c6 chét lugng hoan toan dép ung cac yéu cau ky
thuat ciia san pham son cuing loai do Lién bang Nga ché tao.
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SUMMARY

STUDYING ON MANUFACTURING AND EVALUATING
ANTI-CORROSION OF POLYVINYL BUTYRAL PRIMER VL02.VN

Anti-corrosion primer based on polyvinyl butyral resin and zinc chromate
pigment with many great advantages of mechanical strength, physical properties as
well as chemical resistance is widely used in aviation and marine industries. In this
article, we report the results from studying suitable materials for producing the primer.
The produced VL02.VN primer has a viscosity of 1 mm, a bending strength of 1 mm,
an impact strength greater than 100 kg.cm, and protecting steel background against
salt spray during 168 hours. This study also indicates that the quality of VL02.VN
paint is as well as the same type of paint manufactured by the Russian Federation.

Keywords: Polyvinyl butyral, Zinc chromate, ZTO, C.1.Pigment Yellow.
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