Tap chi KHOA HOC DHSP T2.HOM ; 8¢ 2 rdwm 2004

KHAC SAT ANH HUSNG CUA HAM LUGNG KEM & OXYT SAT
PEN TINH CHAT CHONG AN MON CUA SON EPOXY TREN
CO 86 TO HYP CAC CHAT PONG RAN DANG ADDUCT

NGUYEN HUU NIEU', TRAN VINH DIEU®,
HUYNH THI COC, NGUYENVAN BINH, VO THI THU HANG™

L. PAT VAN BE
Tinh niing ciia cde hé son epoxy, ding hé chit déng rin adduct AED &ADE ?

[}, v&i cde ham fugng oxyt st & k&m khdc nhau, dd duge kbdo sdt bling cdc phuong
phdp nhii: do tinh chit ¢ 1§ (sau 7 ngdy gia cdng, sau solarbox 144gid, sau phdi miu
¢ nhién 12 thing); phun sitdng mudi, phucng phdp trong ong & WBng & dién hoa
EIS. Qua d6, da danh gid khai qudt khd ndng chéng 4n mdn cla chiing & tim duwdc
hegng bOt mau s dung thich hop nhat véi hé ¢hdl déng vdn mdi nay.
1L THUC NGHIEM
1. Vit liéu,
¢ Thép nén st dung 14 thép CT3.
e Nhya DER 671X75 c¢6 khdi iugng phan ul: 852 -1120, duong ludng epoxy,

mmol/kg: 1820 -2350, 49 nhdt, MPa.s: 6500 —12000, khéi tugng riéng, glom™: 1,09.
 Chi't dong rin cho nhya epoxy 1a 8 hop 2 adduct AED +ADE %= 3= 7.
. Phwgng phip nghién cdu.

ik

o Khio sdt cdc tinh chit cd 1§ cha cdc hé son 16t 46 bén udn, d6 bén va dap, do bim
dinh, dd citng sau khi gia cbng 7 ngdy, sau khi solarbox 144h trén thi€t bi
COFOME.GRA., 18-20125Milano, ltalia (1995) & sau khi phdi miu nr shién 12
thang.

o Khdo sdt (8n that khoi lugng trong cdc méi rudng HaSOy 30%, HT 10%, HNG; 5%,
Ma(OH 30% & KMn(40,5%.

* Bdnh gid thd nghiém gia t0c md suong mudi theo ti€a chudn DIN 53167[2].

“Trung tam Nghien ciiu vitliéu Polyme, Truting B2 hoe Bdch Khoa Tp JICM.
T: ung Win Nghién ety vitligu Polyme, Trudng Dai hoe Bach Khoa Ha Nbi.
" Khoa Hoa Trudng Dai hoc Su pham Tp. HOM.
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Tap chi KHOA HGC DHBP TP.HOM Nguyén Hitu Nidw ~ Trdn Vinh Digu
Huinh Thi Cic - Nguyén vin Binh - Vo Thi Thu Hang

¢ Phé t0ng 46 clia mdng duge do wén médy Autolab PGSTAT 30, & ving tin 56
100.000Hz dén 10mHz.

HI. KET QUA VA THAC LUAN

1. Cdc tinh chat ¢o 1f cla edc hé sdn 16t: Sau khi gia cong 7 ngay, 6€n hanh khio
st cdc tinh chdt oo 1y cla cde mau son {6t d§ bén udn theo TCVN 2099-1993, 45
bén va dip theo TCYN 2100-1993, 46 bdwm dink cda ming theo TCVYN 2097-1977, dd
cliing theo ASTW 12 3363 -52a[3]

Béng 1: Cde tinh chdt oo § ciia cde mdu son (61

g bénubn, | DY bé:" VAP, | 55 bam dinh V6 oftng, H
STT Man mm o BGem U
| ok EHE | * * wES | H | EE | ok * ok Wk
i 0% Zn 2119 132 172 152 |8 1i]4 |nabd 1B | HB |6H
2 15%Zn 2 25 §32 152 130 |12 (115 loubd | B |08 |iH
3 25%7/n 2 J16 132 160 145 112 1314 lmwd |08 1nB |iv
4 13sqzn 13 a6 132 leo [sp j27 f2lz |2 1 1H |l us | eH
5| 45%2Zn 208 132 64 (75 L4z Y0 {mtd (HB | 1H 1R
6 155%Za |2 |32 143 1975 |75 |58 ;142 |1i IH |1 | &
7 659Zn 14 119 (32 175 137 130 203 |3 3 |20 | 6H
3 5% Zn 414 116 (75 |75 152 112 4% I HB | od
9 85%.Zx 2116 li6 1os 17s i35 1112 1) iH |2H |61
|10 1 93%Zn 2 |3 32 |75 175 5 L1 | mihd 130 | 4H | 3H
Lo | 95% s 2 1:8 (32 175 [52 1w {13 |mibd |4 [3H | iH
2 160% Fe,0 |2 146 16 175 |67 148 1112 11 H a len
13 | 70mve0, T2 158 1ig 175 175 150 [1]3 |2 oH Lo | eH
14 | B0% Fe,0p |3 110 115 175 167 145 [t 3 13 N IRETET
1S 1 90% be,Gs 13 |6 19 175 195 133 1 5 SH_ 1 5H | 6H
6 | 100% Fe:0, |3 s 120 |75 |67 {30 |11 11 |20 |54 [en

Chi thich: mibd; méat tinh bam dinh;
* Sau 7 ngay gia céng.
#% Sgu sotarbox 144h theo tat fiédu: 75201021-1/1695,
*4+ Sau phoi mau W nhiée 12 thang theo tiéu chudn 118 Z 2381 (1987)[4).

Sau 7 ngdy gia chng, solarbox 144h & phoi miu w nhién 12 thing, nhdn thiy
tinh chit cd Iy cla cde miu 35+ 85% Za, 60% Fe,0y & 70% Fe,O4161 hon so vi cdc
mdu cing loat. '

2. T8n that khéi lwgng cda cdc hé son 16t frong cde mdi tru¥ng: Sau khi gia cong
7 ngy, ti€n hanh ngdm cdc miu son 16t trong cdc moi trydng khdc nhau nhut FINGs
3%, H,50,30%, HCT 109, NaOH 30% & KMn(40,5%.
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Béng 2: Ton thit khoi lugng clia cde miu son 16t

ST | M Ton thit khsi hegng sav 40 agdy ngam min, % B
KNO, 5% | H;80,30% | HCI10% | NaGH 20% | KMuG0,5%
! 0bZn | 373 2,63 033 {08! 41,04
2 15%7Zn 0,96 14,29 0,94 185 17,20
v | 2sqzm 0,51 0,81 |o2s 069 {3382
4 35%Zn 0,87 16,76 0,76 177 30,04
5 45%Zn 0,66 1,29 0,48 115 30,64
6 55%Zn 0,70 4,58 0,45 1,00 15,74
7 65%Z0 1,51 54,31 48,0 042 14,73
N 75%Zn 1,33 68,71 1,20 1,21 14,31
9 85%Zn 0,66 $,53 0,35 10,37 12,60
10 | 90%Zn 173 14,79 1,04 0,39 13 44
i 95%Zn 1,68 1 12,88 0,68 0.82 t4,27
12 | 60% Fe,0; |0 2,50 3,26 o 0,16
13 | 70% Fe0, | 0,06 1,81 0,42 6,04 8
14 | 80%Fe,0, | 028 o |9672 33,01 0,04 0,14
15 {90%Fe.0; | 0,19 77,69 973 {001 0,12
16 100% Fe, 0 | 0,02 77,04 4,08 0,05 0,22

+ P68 voi cdc miun son k&m, cdc moi trudng ¢b tinh oxi hoa cao nhi: mdi
trudng KMnQ, 0,5% va mdi trudng axit HySO4 30% c6 khéi lugng ton thit cao nhit,
trong 46 cdc miy son 55% & 83% Zn o6 khoi lugng 10n thil & nhat trong hdu h&t cdc
mbi trudng.

+ D61 véi cde mAu son oxye sdt, mbi trudng axit ¢6 tinh oxi hda cao H,SO4
30% cd khdi lugng 13n that cdc mAu son cao nhit & miu ¢é &6 chin mdi trudng 16t
hon ¢4 so vdi cdc miu ciing loai 13 miu 60% & 70% Fe,0s.

3. Thd nghiém gia téc md suong mundi: Ché d6 khio sit: 9gig/ngay x 3 thdng
(khodng 720 gid), cic mau duge danh gid theo tidu chudn DIN 53167{2]
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Bing 3: Két qua thit nghigm cdc méu son 16t sau 720 git mi mudi

\ Vs b Pht‘i P ‘ Vi bé ‘
3¢ day : . that 14 hé ring L2 hé
STt Méu mang,um Fong b bgt, rHrg Lich réng g, | Dinhgid
tham, Ay bet, nun trie, mm
Fe(dd ] min
I 1 0%Zn 250 >3 505 >3 >3 i Gty Gty
2| 15%2n 255 INg Ne 1N, N i2 Gt G,
3 | 25%Zn 330 Ng N Ny Ng 123 Gy
4 | 35%7n 255 No v N, i-3 i Gty
5 | 45%7Zn 2i0 >3 345 >3 >3 ) Gty
6 | 55%za 310 o Ne [Ny [Ne  fod G,
7 | 65%Zn 255 N Ny Ng Ny N, Gly
8| I5%Ln 255 0-} Ny [N Ny 00 |Gy
9 | 85%Zn 255 Ny Ny Mgy Ng -1 GGy
| 10 | 9% Zn 235 Ny Ny Ny Ny 3-1 GGl
11 | 95%¥%n 260 Ny Ny Np Ny G- G- Gy
12 | 60% Fealsy 130 >3 3/5 >3 =3 ! Gty
13 [ 70% e,y 200 >3 3/5 3 1-3 1-2 G- Gy
141 80%Fe,0y 1 130 >3 515 >3 >3 1-3 G- G
15 1 90% Fe,0; | 120 1-3 23 >2 >3 1-2 Gty
|16 | 100% Fe 0y | 163 13 55 133 >3 | 1-2 Gtr- Gty

Chi thich ; Gty — Gt ¥ 161, G, -GL: chip phin duge ; Gts: rit dé.

¢ Nhan xét: Sau mi sugng mudi 3 thing gidn doan trong moi irudng dung dich
NaC 15% nhdn (hdy cic miu cé ham lugng kém 1&r 55% dén 95% déu duge ddnh gid
Gty -Gty 16t nhit, D1 v8i cdc miu sdn oxyt ¢41, c6 the do 4o diy mang thip hon, nén
k&t qud dénh gid cubi ciing thap han nhilu so v4i cdc miu son k&m, miu 90% Fe:0;
t6t hon so vdi cac miu cling loai, chi dat & mic Glp- chdp nhin dugc, k€ dén 1 cdce
miu 70% &100% Fe.0s.

) . & A

[3%<n 25%Zn IswZn 45%Zn 0 33%Ie 3% T5%7n &5%Zn SU%Zn S5%n

| e

100% Fe. 05 %90%F .e:z() . 80 %FeDs T Fe 0 60% Fe 05

Hinh 1: Cde mdu son kém & oxyt sift sau mi muét 720 giiy
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4. Toang trd dién héa

Bing 4: Két qud xit I tdng trif didn héa cée mlu son It

) Thdi giun R,
511 M ngz’i\m, Lem? Co pF \’?, Qem? o QCe, v
ngay
L | 25%Zn tigp |10 7,89 L5776 9,24.107 2,62.10° | 0,589
2 20 35,00 796 12401067 1 3.6640°  1-0468
3 30 682 170k 2,15.107 LosaG 10503
4 60 6,38 §57 7,58.10° 2,13.10° 10,482
3 43%Zn Udp | 10 18,46 1044 280,107 3,23.10° 10537
B 20 741 898 8,84.10° 551.30° 10,569
R 30 71 586 225107 584107 1 -0,592
'3 60 12,67 644 2,57.10°" 572107 | -0593
9 1 634%7a lWp |10 20,01 3460 167007 118610 10,607
i0 2 975 | 4430 1,44.10°7 1,93.10° | -0,397
I 20 3,02 3630 231,007 1836107 | 0635
12 B0 4,37 4150 2,24.167 4,45.100 1 -0,621
13 | 85%Zn ligp | 10 525 13120 3,63.10° 6,05.10° | 0,576
14 20 15,30 2356 6.96.10°  125210° | -0640
15 30 8,13 2325 1327.0° 848.10° |-0,596
i6 50 7,06 2340 9,50,10° 6,05.10° 1 -,618
17| 90%Zu Uidp | 10 85,7 24730 344300 196810° | 0592
18 20 8,73 102043 153,167 1 2,0210° | -0,534
30 7.37 i 2601 1,38.107 8,35.10° | -0,557
2 60 381 2573 282,107 480,507 | -0,513
211 93%Za tap | 10 4590 16270 900107 157800 oe2
22 20 10,14 | 4150 1,53.107  12,66.10° | 0,623
30 1343 12994 5,83.10° 1L,90.10° | 0,551
24 60 3,73 3410 5.17.107 1,33.10° | -0,500
25 | W0%Fea; | 10 19,69 739 141107 550.10° | -0.530
6 ' 70 18330 | 343 1,01.107 475100 0,457
27 | 30 25,21 341 5,44,107 601.10° | <0472
28 60) 11,71 655 6,83.107 2,04.10° [ 0618
29 | 90%Fe,0, | 10 173 1657 928.10° 27418 | -0313
30 ] 20 1,46 2139 1,24.10¢ 3,56.00°  1-0,387
" 30 11,39 3127 9,82.10° 8,40.10° | 0,574
2 60 1,83 3290 9,72.107 6,56.10° | -0.,556
33 00%e,05 | 10 81,6.10° | 448 1.7.50067 447,107 10,195
34 20 26,22 398 1536007 1626100 10540
35 30 12,90 414 697.107  13,19.10° | -0522
36 60 11,63 718 6,52.10° 1,46.10° 1 -0,585
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INnh 2: Pho Nyguist cita 25%Zn (a), 45%Zn (b}, 65%Zn (¢}, 85%Zn (d), 90%Zn (e}, 955 Zn (FH

LAl e e P e i el VREMRSRI ot oDl

Hinh 3 : Phd Nyquist cita cde mbu 70% Fe,05 (g), $0% Fe 0, (k) , 100% Fe0441).

X& 1y k€t qud do t8ng wd bing chusng winh Fit and Simulation, md hinh
kl'luyé'ch tan Randles [5] theo s¢ @5 mach wong dugng Ry(R,Ci{RyW ]} v6i cdc sai s8
trong khodng cho phép, nhin thiy theo thai gian do miu ting din;

+ Dién & mang son R, thé #n mdn OCP gidm do bé mit kim loai hinh thinh
i6p hydroxyt x8yp, chi IAm chim t6¢ 4§ 4n mon, nhung khéng bio vé kim loai khdi sy
an mon xa hon [6]& hé s& Warburg cling gidm do qud trinh khuy&ch 1én cfa cdc ion
qua mang son ting dan, k&t qué lam khd ndng chng n mon cla mang son bi gidm
thip.

+ Gid i dién dung C; cfia cdc miu son kém 6 khuynh hudng giim, do sy
gidm ham lugng nude trong ming scn bdo v& (nude bi loai ra bdi sy tich Iy cdc sdn
phé’m dn mon), riéng doi véi cdc miu son oxvt sit, cac gid tni dién dung C, tdng, ¢6
thé do khong hinh thanh dudc Idp mang chiln ¢6 tdc dung bdo vé thép [7].

Cdc midu 45%Zn, 85%Zn & 70% FerO3 ¢6 gid ti R, cao nhit sau khi ngdm
mau 60 ngdy trong dung dich NaCl 3,55%.

VL KETLUAN
1- B8t vdi cdc miu son kém, cdc k€1 qua khio st tinh chal co 1§ cia cdc miv

sau khi gia cdag 7 ngldy, solarbox 144 gid, phol mau v nhién 12 thing vi cde phicdng
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Tap ¢hi KHOA HGC PHSP TP HCM _ 86 2 ndm 2004

phdp khac nhu: phuong phdp trong Wudng & mix sudng mudi deu hodn Lodn phis hop,
miu 55% & 85%7Zn ta 181 nhat. Tuong td, d8i vdi cdc miu sdn oxyt sit, cde miu 60%
& 0% Pey0 duige ddnh gid 13 @t hon so vt so v8i cdc miu ciing loai qua cdc phép
thit pghiém.

2- Céc 56 Héu thue nghiém dién ud ming R, dién dung Cc & hing 8
Warburg thu dudge bing 9ng v dién hoa da khdng dinh thém k€t ludn trén (A hodn
toan ding din.
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SUMMARY:

STUDYING EFFECTS OF THE QUANTITY OF ZINC AND {RON OX1DE ON THE ANTI CORROSION
OF THE PAINT EPOXY BASED ON CROSS LINKING RESIN BY ADDUCT

Ferric oxide and zinc is long-time used for increasing the anticorrosive ability of

paint. By curing with the adducts AED & ADE 2, the investigation of their contents into the
anticorrosive performance of epoxy paint is evaluated in different methods.
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