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Abstract

Diatomite is naturally occurring with over 63 % of silica in the chemical composition. This diatomite was
introduced in waterborne epoxy for corrosion protection of carbon steel surface. The morphology of coatings was
observed by Field Emission Scanning Electron Microscopy (FESEM). The Electrochemical Impedance Spectroscopy
(EIS) method was used for characterized the corrosion protection of epoxy coating and epoxy coating containing
diatomite. The results showed that incorporation of 15 % diatomite in waterborne epoxy coatings enhanced

anticorrosion protection property of the coating.
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1. MO DAU

Lop phu hitu co dugce st dung kha pho bién trong
linh vuc bao vé chdng an mon. Co ché bao vé cua
16p phut duoc chia ra 1am 3 nhom chinh: che chén [1,
2], bam dinh va bao v¢é dién hoa [3, 4]. Nhiing 16p
pht niam trong nhém bao vé che chian thuong la
nhirng 16p phu c6 kha ning che chan tdt, tro vé mat
hoa hoc, mong, khong bi thAm tor moi trudng bén
ngoai. Trong mot s trudng hop, su cO mat cua chat
phu gia tro trong 16p phi ¢ thé gbp phan ting kha
nang che chin cua 16p phu d6 nhd kéo dai duong
dan cua cac tac nhan dn mon t&i bé mat kim loai qua
16p phu. Cac chat phy gia c6 dang tim hodc 6ng dem
lai hiéu qua t6t hon cho tinh chét che chin ctia mang
phu chtra n6. Mot ) nghién ctru da chi ra sy ¢6 mat
cua phu gia v6 co nhu oxit silic, oxit kém hay oxit
st cai thién dang ké kha ning bao vé chdng dn mon
cua lgp phu [5-8].

Diatomit, con goi 1a kizengua hay dit tao silic, 1a
khoang tu nhién c6 thanh phan hoa hoc chu yéu la
SiO, (> 63 %). Cau triic cua diatomit kha phirc tap
hinh dng gdm nhiéu 16 nho, khoang (hinh 1), vi thé,
vat li€u nay co6 dién tich bé mat kha 1on, kha nang
hép thu cao va c6 ty trong thap. Mit khac, diatomit
con co tinh dan nhiét thap, nhiét d6 nong chay kha
cao, tro hoa hoc va cé kich thudc hat nhd. Bén canh
d6, diatomit con c6 kha nhiéu trong ty nhién va gia
thanh thap. Vi vdy, trong cong trinh nay, diatomit
duogc nghién clru dua vao trong mang son phu hitu
co epoxy hé nudc va khao sat anh hudng cia nd 1én
kha ning bao vé chéng dn mon ciing nhu tinh chat

co ly cia mang phu.

Hinh 1: Chu trac cia diatomit [9]

2. THUC NGHIEM
2.1. Nguyén liéu

Diatomit dugc lay tir mé quing & Phii Yén da
qua xir Iy c¢6 thanh phan héa hoc trinh bay trong
bang 1.

Mudi natri clorua (NaCl) tinh khiét ( > 99,5 %)
doTrung Qudc san xuét.

Mang son phu dugc tao tir nhua epoxy hé nudc
Epikote 828 chira 97 % ham ran va chit dong rin
Epikure 8537 chita 31 % ham rin do hing
Momentive (Thai Lan) cung cap.
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Bdng 1: Thanh phan hoa hoc cta diatomit

Phti Yén [10]
Si0, % | ALO3;, % | Fe,05,% | TiOy, %
64,15 12,5 4,75 1,04
Ca0,% | MgO,% | MKN, % | Khac, %
1,19 0,62 13,8 1,95
(% veé khéi luong).

Nén kim loai nghién ciru 14 thép cacbon c6 kich
thudce 15 x 10 x 0,2 cm.

2.2. Phwong phap nghién ciru

Hinh thdi, cAu trac cua mang epoxy nudc va
epoxy nudc chira diatomit dugc quan sat bang kinh
hién vi truong dién tir quét d6 phan giai cao
(FESEM). MAu mit cit cia mang phu dwgc chup
trén may do Hitachi S-4800 thudc Vién Khoa hoc
Vit liéu, Vién Han 1am Khoa hoc va Cong ngh¢ Viét
Nam.

Tinh chat co 1y: cac miu thép sau khi dugc phu
mang epoxy c6 hodc khong c6 diatomit dugc khao
sat cac tinh chit co 1y nhu: kha nang bam dinh kho,
w6t va do bén va dap. Bo bén va dap cla cac mau
dugc xac dinh theo tiéu chuin ISO 6272 trén thiét bi
Erischen model 304. D6 bam dinh kho6 va w6t duoc
xéac dinh theo phuong phap kéo giat theo tiéu chuin
ASTM D-4541 trén thiét bi Positest AT-A tai Vién
K¥ thuat nhiét d6i, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam.

Phuong phéap tong trd dién hoa sir dung hé 3 dién
cuc: dién cuc lam viée 1a tAm thép phu mau mang
son, dién cuc so sanh la dién cuc calomel bao hoa va
dién cuc dbi 1a ludi platin. Cac phép do duoc thuc
hién trén may Autolab PG30 (Ha Lan) tai Vién K¥
thuét nhiét doi, Vién Han lam Khoa hoc va Cong
nghé Viét Nam. Moi truong xam thyc 1a dung dich
dién ly NaCl 3 %, dién tich bé mit son tiép xtic voi
moi truong xam thuc 1a 7 cm®. Mdi phép do duoc
tién hanh trén 3 miu dé khang dinh kha nang lip lai.

2.3. Ché tao miu

Mau thép duoc 1am sach ddu m& bang xa phong
réi rira bang nudc cat, etanol va séy kho. Sau do, cac
méu thép dugc mai bé mat bang glay nham SiC den
d6 min 400. Diatomit duoc nghién min bang cdi
nghién truéc khi nghién trén voi nhya epoxy. Hon
hop mang epoxy chira diatomit duwgc phu trén mat
tam thép bang phuwong phap ly tim trén may
Filmfuge 1110N (Sheen) tai Vién K¥ thuat nhiét déi,
Vién Han lam Khoa hoc va Cong nghé¢ Viét Nam.

Nguyén Anh Son va céng sw

Diatomit dugc dua vao mang epoxy voi ham luong
15 % vé khoi lugng. Chicu day mang sau khi kho 1a
30£2 pm.

3.KET QUA VA THAO LUAN
3.1. Hinh thai hoc ciia diatomit trong nén polyme

Hinh thai hoc ctia cic mau mang son duoc quan
sat qua anh chup FESEM mat cét (hinh 2). Hinh
dang mat cat clia mang epoxy tuong dbi tron nhén,
cho thdy vét nut lan truyén mot cach bang phang
dudi tac dong cua luc xé. Mang epoxy chira diatomit
¢6 cAu triic mit cit gd ghé hon, do sy c6 mit ciia cac
phan tir diatomit [am dudng x¢é bi bién dang, su nut
gdy tré nén kho lan truyén hon. Trén hinh 2b quan
sat thy xuat hién diatomit dang tdm va dang Ong.
Pay c6 thé 1a do trong qua trinh nghién min, nhitng
dng diatomit c6 kich thuéc 16n bi v& ra thanh cac
méanh nho dang tdm. Mit khac, gitra diatomit va nén
polyme van thdy xuit hién vét nit nho. Hién tuong
nay do sy su twong hop yéu giita diatomit va nén
epoxy. Didu nay c6 thé anh huong dén tinh chat cua
mang son.

Hinh 2: Anh chyp FESEM mit cit mang son epoxy
trang (A) va mang son epoxy chira diatomit (B)

3.2. Tinh chit co'ly

D06 bam dinh cta mang son khi dé ngoai khong
khi hay sau khi ngdm 1 khoang thoi gian trong nudc
cling nhu kha nang chiu va dap 1a nhitng tinh chét co
ly kha quan trong dé danh gia mang son phu. Két
qua do cac tinh chit co 1y cta cac mau mang son
dugc trinh bay trong bang 2.

Bdng 2: Tinh chét co 1y ciia mang son epoxy Eq va
mang son epoxy chira phu gia diatomit Epa

Mg | PO bén | Pobam | DO bim
STT son | V2 dap, | dinh kho, | dinh uoét,
kg.cm N/mm’ N/mm’
1 Eo 100 3,5 3,2
2 Epa 100 3,3 3
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Theo két qua do d6 bén co 1y trong bang 2, véi ty
1¢ pha tron 15 % vé khéi lwong, do bén va dap cua
mang son chtra diatomit khong thay ddi so v6i mang
son epoxy trang (100 kg.cm). Tuy nhién, kha ning
bam dinh khé va bam dinh sau khi ngdm trong moi
truong dn mon (NaCl 3 %) c6 giam nhe (tuong Ung,
3,3 N/mm? so v&i 3,5 N/mm? va 3 N/mm? so véi 3,2
N/mm?). Cac két qua khao sat tinh chit co 1y cua
mang son cho thiy sy c6 mit cua diatomit trong
mang khong 1am anh hudng dén cac tinh chit co ly
clla mang son epoxy.

3.3. Kha nang bao vé chong an mon

Cac maiu mang son dugc danh gia va so sanh kha
ning bao vé chéng in mon bang phuong phép tong
trd dién hoa theo thoi gian ngadm trong moi trudng
an mon 1a dung dich NaCl 3 % vé khéi lugng. Nham
quan sat rd hon kha ning @c ché qua trinh in mon
ctia chat phu gia dem vao mang phu, cac mau duoc
rach hinh chit thap trén bé mit véi kich thudc 1 cm.
Két qua téng tré ciia cac mau do dugce theo thoi gian
duoc trinh bay trén hinh 3.
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Hinh 3: Pho tong tré ciia cac miu mang son

epoxy co (DA) hodc khong chira diatomit (MT)

ngam trong dung dich NaCl 3 % trong 5 gio (A),
48 gio (B) va 72 gio (C)

Ung dung diatomit lam chdt phu gia...

Phé tong tré trén hinh 3 déu c¢6 1 cung chua hoan
chinh v&i gia tri tong trd khac nhau. Sau 5 gior va 48
gio thir nghiém, gia tri tong trd ciia mang son epoxy
chtra diatomit cao hon mang epoxy, cho thiy su ¢
mit cua diatomit lam qua trinh dn mon phat trién
cham hon so véi mang phu epoxy tring trong 48 gid
ngam trong dung dich NaCl 3 %. Tuy nhién, tu 72
gio ngdm trong dung dich NaCl 3 %, phd tong trd
clia ciia cac mau 14 gin nhu nhau.

24 giev

Hinh 4: Anh chup mang son epoxy (A, C) va
mang son epoxy chira diatomit (B, D) sau 24 gio va
72 gio thir nghiém trong dung dich NaCl 3 %

Hinh 4 trinh bay anh chup cic méau cé vét rach
sau 24 gid va sau 72 gio thtr nghiém trong dung dich
NaCl 3 %. Quan sat anh chup sau 24 gio thiy rd
hién twong ngdm nudc xung quanh vét rach ¢ tat ca
cac mau voi muce do khac nhau. Phu hop véi cac két
qua do téng trd, mau epoxy chua diatomit c6 muc do
ngam nudc it hon va c6 mirc d6 gi tai vét rach it hon
s0 vGi mau trang

9x10'

&

—ge

~N

5h

48h 72
Théi gian ngim / gidr

Hinh 5: Bién thién modul téng trd tai tan sb 15 mHz
cua lop phu epoxy (MT) va epoxy chira diatomit
(DA)

437



TCHH, T. 52(4), 2014

Hinh 5 biéu dién su bién thién cia modul tong tro
tai tn s6 15 mHz theo thoi gian thir nghiém trong
moi truong NaCl 3 % clia mang epoxy va epoxy
chira 15 % diatomit vé khéi lugng. Quan st hinh 5
thdy r5 modul tong tré ctia mang epoxy chira
diatomit cao hon ciia mang epoxy va déu suy giam
theo thoi gian thir nghiém.

Két hop cac két qua do dién hoa véi cac quan sat
cAu trc trén hinh 2, ¢ thé giai thich sy c6 mat cua
diatomit trong 16p phti lam kéo dai duong dan cua
cic thc nhan xam thuc dén bé mit kim loai, 1am
cham qua trinh an mon kim loai.

4. KET LUAN

Céac két qua nghién ciru bude dau cho thy sir
dung diatomit trong mang son epoxy hé nudc khong
lam suy giam nhiéu céc tinh chat co 1y cua mang
son, tuy nhién tinh chit biao vé chdng an mon cia
mang son da dugc cai thién. Sy cai thién nay do su
gia ting kha ning che chin ciia mang epoxy khi st
dung chit phy gia diatomit. Piéu nay c6 thé mo ra
mg dung cua diatomit trong hé son bao vé chéng an
mon.
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