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NGHIEN CU’U LOP PHU BAO VE CHONG AN MON CHO THEP
CACBON TREN CO’ SO’ POLYURETHAN VA CAC HOP CHAT
PHOTPHO

TRINH ANH TRUC, NGUYEN TUAN DUNG
I. MO PAU

Céc 16p phi hiru co luén 1a phuong phap bao vé chong an mon cho thép duge s dung
rong rai nhat nho tinh hitu hiéu, chac chin va kinh té. Hién nay, cong nghé son théng thu(‘)‘ng la
phu nhiéu 16p, trong d6 qua trinh xur ly bé mit trudc béng photphat hoa chiém mét vi tri quan
trong. Quy trinh phdt phat hoa nay thuong dién ra nhiéu giai doan, doi hoi su c6 mit clia mot
vai hop phan doc hai nhu crom, molipdat trong méi truong nude, dan dén nhiéu tranh cai dbi
vi van dé nudc thai cong nghiép [1 - 3].

Gan day, mot hudng nghién ciru méi da hinh thanh, trong d6 str dung cac hop chét photpho
hiru co thay thé cac qua trinh phdt phat héa v co truyén thdng. Cac hop chat photpho hitu co
nay dugc st dung theo hai hudng: xir 1i bé mat kim loai trude khi son va phan tan vao hé¢ son.
Trong s& cac hop chat photpho hitu co dd khao sat, mot phét phat hiru co mach dai (tridecyl
photphat, TDP) cho hiéu qua bao vé chéng dn mon cao hon ca. Cac két qua phén tich XPS cho
thdy c6 phan (mg tao phirc Fe(TDP) trén ranh giéi kim loai/polyme. Tuy nhién, voi sy cé mit
cua TDP, kha nang bam dinh cua mang lai bi giam [4 - 6].

Trong bai bao niy, ching t6i khao sat anh hudng cua cac hop chat photpho hoat dong dén
kha ning bao vé ctia mang. Cac tinh ning bao vé chdng dn mon dugc danh gia bang phuong
phép do dién hoa.

II. PHAN THU'C NGHIEM

1. Nguyén liéu

Nén kim loai duoc st dung 1a thép cacbon CT3 c6 kich thudc 100 X150 x 2 mm. Cac
photphat va photphonat hitu co s dung la methacryloxyethylphotphat (MOP), axit vinyl
photphonic (AVP) va axit photphoric do hang AUCHEM cung cap, c6 cong thurc cau tao nhu sau:

CH;

e (0]

CH, = C N | I
C — 0 — (CHy); — O | P (OH);,

7y
() X
1<x<2
(MOP)
o

Il
CH, = CH — P (OH),

(AVP)

55



Chét tao mang 1a nhya polyurethan do hing Bayer cung cap, trén co s& polyacrylic va
doéng ran desmodur c6 c¢ong thirc nhu sau:
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2. Chuén bi miu, ché tao son

Céac miu thép co kich thudc 100 x 150 x 2 mm dugc tay sach dau md, danh bong bang
gidy nham dén d6 min 400, rira sach bang nudc va axeton, siy kho va bao quan. Mang son tao
trén nén thép bang phuwong phap phun, dé day mang son sau khi kho 1a 20 pm. Nong do hop
chat photpho sir dung trong cac loai 16p phu 1a 1%.

III. PHUONG PHAP NGHIEN CUU

Phép do dién hoa dugc tién hanh trén hé ba dién cuc. Ddi véi cac hé do khong c6 mang
phu hitu co, dién cuc lam viécla thanh thép hinh try, dién tich bé mit 1 cm Déi véi hé do co
mang phu hitu co, dién cuc lam viéc 1a mau thép duoc phu mang son, chup 6 dng nhuya PVC hinh
try co chua dung dich NaCl 3%, dién tich tiép xtic ctia bé mit son voi moi truong xam thuc 1a
15 cm®. DPién cuc so sanh 1a dién cuc calomenl bdo hoa. Pién cuc d6i 1a dién cuc platin. Phd
téng tré duge do trén may AUTOLAB. Cac phép do duoc dit & ché d6 quét ty dong tir dai tan
s6 100 KHz dén 10 mHz.

IV. KET QUA VA THAO LUAN
1. Khao sat kha ning phan wng ciia cac hop chit photpho trén nén thép

Qua trinh phan ung cia cac hop chit photpho véi bé mit thép dugc theo doi bang do
dudng cong phan cyc an6t cua bé mat thep trong dung dich chira cac hop chat photpho. Hinh [ trinh
bay dudng cong phéan cuc andt cia dién cuc thép trong dung dich chira cac hgp chat photpho.
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Hinh 1. dudng cong phan cuc anot ciia dién cuc thép nhiing trong dung dich chira cac hop chat photpho
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Déi véi dung dich chira MOP, mat d6 dong tang nhanh va giit khong dbi & gi tri kha cao,
gan v6i gia tri mat do dong cua thép tran trong moi trudng axit, chimg t6 qua trinh tan lién tuc
cua thép trong dung dich chira MOP.

Déi voi dung dich chita AVP, giai doan dau mat do dong ting nhanh sau d6 giit khéng dbi
1di tiép tuc ting va giir khong doi ¢ gia tri cao, tuong ty nhu trong dung dich chira MOP. Gia tri
mat d6 dong thap ctia thép trong dung dich chira AVP so véi MOP trong giai doan dau c6 thé
giai thich do cdu trac khac nhau cua phan tir AVP va MOP. Phan tir AVP chtra 2 nhom chirc
axit déu c6 xu hudng hudng téi va hip phu trén bé mit thép trong khi phan tir MOP chira 1 nhom
chure axit va mach hydrocacbon cAu trac céng kénh, dé& 1am giai thoat cac ion Fe*', tao diéu kién
d& dang cho phan tmg hoa tan sit. i voi dung dich chira H;PO,, mat d6 dong ting nhanh & giai
doan dau, sau d6 6n dinh va tiép tuc giam, dic trung cho qua trinh thu dong thép [7].

So sanh cac dudng cong phan cuc trén hinh 1, ta thiy rd rang trong cac dung dich nghién
cuu, chi ¢6 dung dich H;PO, c6 kha nang thy dong thép.

Dé 1am rd thém gia thuyét trén day, ching t6i tién hanh chup SEM bé mit mau thép sau
khi phan cuc dén dién thé 1V. Hinh 2 trinh bay anh SEM céc miu thép sau khi chay phan cuc
anot trong dung dich chtra cac hop chat photpho dén dién thé 1V.
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Hinh 2. Anh SEM cac mau thép sau khi chay phan cuc anot trong dung dich chtra cac hop
chat AVP (a), MOP (b), H;PO,(c) dén dién thé 1V

D6i voi mau thép phan cuc trong dung dich MOP va AVP, ta quan sat thdy mot 16p day
cac san phém dn mon duoc hinh thanh trén bé mit sau khi phan cuc. Trai lai, dbi véi bé mat
thép phan cuc trong dung dich HyPO, bé mit thép khong hé bi dn mon, co thé thdy rd cac ranh
mai trén bé mit.

Céc két qua trén cho thiy, MOP va AVP gay phan ting an mon thép, su c6 mit cia H;PO,
¢6 tac dung thy dong bé mat thép.
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2. Khio sit kha ning bio vé chdng in mon ciia mang son polyurethan trong sw c6 mit cia
cac hop chat photpho hiru co

Hinh 3 trinh bay phd tong tré cua thép dugce phu bang mang polyurethan sau 4 tudn ngdm
trong dung dich NaCl 3%.
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Hinh 3. Phé tdng tré cta thép duge phu bang mang polyurethan sau 4 tudn
ngam trong dung dich NaCl 3%

Pho tong tré dugc ddc trung boi 2 cung, cung thir nhit ¢ tin sé cao cho thong tin vé kha
ning ngin cach clia mang, cung thir 2 & ving tan sb thp lién quan dén cic phan ung dién hoa
xay ra trén ranh gidi kim loai / polyme. Gia tri dién tré mang va dién tré phan cuc dugc tinh tur
pho tong tré. Ta co gia tri dién tro mang twong ddi thap, khoang 11 KQ.cm’. Gia tri dién trd
phan cyc khoang 7 KQ.cm®. Gi4 tri thp ciia dién tré phan cyc c6 thé do kha nang bam dinh cua
mang kém. Cac két qua do tong trd trén hinh 3 cho thiy kha ning bao vé chdng dn mon cia thép
dugc phu mang son polyurethan khong cao.
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Hinh 4. Phé tdng tré cia thép duge phu bang mang polyurethan trong su c6 mat cia
AVP (a), MOP (b), H3PO4 (c) sau 4 tudn ngam trong dung dich NaCl 3%

Hinh 4 trinh bay phd téng tr¢ cua thép dugc phu bang mang polyurethan trong sw c6 mit
ctia cic hop chit photpho sau 4 tudn ngam trong dung dich NaCl 3%.
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D6i voi mang son co chira AVP va chira MOP, pho tong tré thé hién 2 cung tach roi. gia
tri dién tr¢ mang nho hon so véi dién tré phan cuc. So voi mang son polyurethan khong chira
phu gia (hinh 3), gia tri dién tré mang va dién tré phan cuc cé cao hon mét chit nhung khong
dang ké.

Dbi voi mang son chira H;PO,, sau 28 ngay ngam trong dung dich NaCl 3%, phé tong tré
trinh bay 2 phan, phan tan s6 thap duoc xac dinh twong ddi rd bO’l 1 cung voi gia tri dién trd cao,
khoang 1000 KQ.cm®. Phan tan sb cao 1a mot duong thing, gidng nhu dang phd tong tré cua
mau son da duge xir i bé mit trudc bang phdt phat hoa [8].

Céc két qua nghién ctru thé hién trén hinh 4 cho thay, su c6 mit cia H;PO, trong mang son
da cai thién ro rét kha nang bao v¢ cua mang.

Sy suy giam kha nang bao v¢ cua mang theo thoi gian c6 thé theo ddi bang xac dinh gia trj
modul tong trd & tan sO thap (1 Hz) theo thoi gian ngam trong moi truong xam thyc [9]. Hinh 5
trinh bay modul tong tré ¢ tan s6 1 Hz theo thoi gian ngdm trong dung dich NaCl 3% d6i voi
cac mau thép duoc phi mang polyurethan c6 chita cac hop chét photpho.
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Hinh 5. Su bién thién ciia modul téng tré & tin s6 1 Hz theo thoi gian ngam trong dung dich NaCl 3% cua
cac mau thép phu mang polyurethan chita AVP (0), MOP (x), H;PO,(*)

Sy suy giam clia cic mau son theo thoi gian c6 khac nhau rd rét. DSi voi miu son chira
AVP, modun tong tro giam lién tyuc theo thoi gian véi gia tri thap. Vi mau son chira MOP, thoi
gian ddu, médun tong tré giam khong nhiéu theo thoi gian, sau 28 ngay ngam trong dung dich
NaCl 3%, mbdun tong tré giam manh nhu véi mau chira AVP.

Déi véi miu son chira HyPO,, gi4 tri modul tong try duy tri & gia tri twong ddi cao so véi
cac mau son khac. Su suy giam ctua modun tong tré khong nhiéu theo thoi gian, duy tri kha 6n
dinh cho dén 42 ngay ngdm trong dung dich NaCl 3%.

Tir céc két qua trén, c6 thé thay rang, cac hop chat photpho hitu co hoat dong nhu AVP va
MOP khi dua vao mang son 1am thay doi khéng nhiéu kha ning bao vé chéng dn mon clia mang
son. Axit photphoric khi dua vao mang son voi ham luong nho c6 thé lam ting ddng ké kha
ning bao vé chéng an mon cua mang son. Két qua do cho thiy gi tri dién tré mang ting 1én
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hang trim lan so v&i mau son khong chira phy gia. Su gia ting kha ning bao vé chdng an mon
cuia mang son khi c6 mat axit photphoric c6 thé giai thich do sy hinh thanh mang thy dong trén
bé mat thép / polyme khi c6 mat trong mang son (hinh 2).

IV.KET LUAN
1. Bang phuong phap dién hoa va phan tich SEM di nghién ctru tac dong ctia cac hop chat
photpho hitu co hoat déng (AVP, MOP) va axit photphoric trén bé mat thép. Cac két qua nghién
ctru cho thdy MOP va AVP giy phan (mg an mon thép, tuy nhién su c¢6 mit ciia HyPO, co tac
dung thy dong bé mit thép.
2. Khi dua mot lugng nho cac hop chat photpho hiru co va axit photphoric vio mang son,
AVP va MOP lam thay d6i khéng nhiéu kha nang bao vé chéng dn mon ctia mang son. Trai lai
su c6 mit cua axit photphoric 1am ting dang ké kha ning bao vé chng dn mon ctia mang son.

L&i cam on. Cac tac gia xin chén thanh cam on chuwong trinh nghién ctru co ban cia Nha
nwdc da ho tro I’<inh phi dé thuc hién’céng trinh nghién clru nay.sy cé mat clia axit photphoric
lam tang dang ké kha nang bao vé chong an mon clia mang son.
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SUMMARY

STUDYING PHOSPHOROUS COMPOUNDS AND POLYURETHANE COATING FOR
CORROSION PROTECTION CARBON STEEL

This study is focussed on the use of phosphorous compounds for the improvement of the
corrosion protection of carbon steel by a polyurethane coating. Three compounds were
employed: two with unsatured hydrocarbon chains: methacryloxyethylphosphate (MOP), acid
vinyl phosphonic (AVP) and an acid phosphoric (H;PO,4). The compounds were used for added
directly to the coating. Corrosion resistance of the coated steel was evaluated by
electrochemical impedance spectroscopy. The results shown that the presence of H;PO4
significantly improved the protective properties.
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