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TOM TAT: Béo céo trinh bay nhitng két qud nghién cizu ban dau vé an mon cia cac
mau kim logi mau va hop kim sau 2 nam ther nghiém tai 3 dia diém thuge viing khi hdu nhiét
dsi am Viét Nam.

Trang thai bé mat va téc dé an mon cia cac kimlogi mau va hop kim nhdm, dong va kém
da dwpc MO ta. Tai tram ven bién Nha Trang an mon kim logi mau rat nghiém trong. Toc dg
an mon sau hai nam thir nghiém cao hon tai Ha Ngi 16,6 -21,3; 2,5-3,5 va 2,2 lan tiong g
Vvéi hop kim nhém, dong va kém. Anh hurong manh ciia nong dé muoi trong khi quyén dén téc
dé an mon ciing dwoc chi ra déi voi hai trgm viing Nha Trang véi khodng cach khac nhau tir
bo bién.

1. PAT VAN PE

Nghién ciru thir nghiém d¢ bén kim loai va hop kim trong khi quyén duoc cha y tir 1au &
Viét Nam. Rét nhiéu cong trinh c6 noi dung lién quan téi vin dé ndy da duoc cong bd, ching
han nhu céc tai liéu [1- 9]. Tuy nhién, phan I6n cong trinh lai chii yéu tap trung vao ddi tuong
kim loai den. Nhirng khao sét vé& kim loai mau tuy da duoc mot so téc gia dé cap dén, nhung
hay con han ché vé s lugng va diadiém thir nghiém. Nham bd sung dit liéu an mon khi quyén
ddi vai kim loai vahop kim mau, Trung tam nghién ciru khoa hoc va cong nghé Nhiét déi Hon
hop Viét-Nga va Vién nhitng van ¢ Sinh théi-Tién héa mang tén Xeverxdva Vién Han 1am
khoa hoc Nga da phdi hop thuc hién dé tai “Ecolan T-1.1" theo Chuong trinh “Nghién ciu
quy luat an mon khi hau dbi véi kim loai va hep kim cd trién veng trong ving khi hau
nhiét déi Am Viét Nam”. P&y lachuong trinh dai han duy kién kéo dai 8 nam voéi muc dich thir
nghiém do bén nhiéu chung loai vt liéu trong diéu kién médi truong tu nhién.

Béo céo sau day trinh bay két qua sau hai nam thir nghiém tai ving ven bién Nha Trang va
mot sb nhan xét ban dau vé tinh trang an mon kim loai mau ¢ khu vic ndy 6 so sénh véi két
gua ciiavung do thi HANGi.

2. PHUONG PHAP NGHIEN CUU

2.1. Pia diém thir nghiém

Qua trinh thir nghiém duoc thuc hién tai cac tram thir nghiém bb tri trong nhitng ving khi
hau khéc nhau, bao gom:

- Mot tram & thanh phé tai Ha Noi (21°01° vi do Béc, 105°48' kinh d6 Déng, cach
bién 100 km);

- Hai tram & ven bién Nha Trang (12°15' vi d6 Bic, 109°12 kinh d6 Bong, cach bién
100 mva 1000 m).

Trang thiét bi ciaa c&c tram dugc xdy dung theo yéu ciu caa GOST 9.906. Toan bo sd liéu
khi hau khi teong dugc do dac lién tuc bang thiét bi tu dong. Luong mudi sa ling duoc xéc
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dinh bing phuong phéap nén uét. Dac diém cua céc tram tai khu vec Nha Trang duoc mé ta
trén Bang 1.

Bang 1. Piac diém khi hau tram thir nghiém ven bién Nha Trang

TT Thong sb Niam thit nhat | Nam thi hai

1 Nhiét do, °C

-Trung binh ngay dém 27,6 279

-Trung binh ngdy dém cao nhit 31,6 31,7

-Trung binh ngdy dém thap nhit 24,3 247
2 | B6 am khong khi, %

-Trung binh ngay dém 75,4 76,0

-Trung binh ngdy dém cao nhit 93,8 93,9

-Trung binh ngdy dém thap nhit 53,1 51,9
3 Lugng mua, mm 894.,8 1599,5
4 | Tong lugng birc xa, M/t 6022,9 6000,5
5 | Lugng mudi Cl” saling,

mg / m?. ngay dém

* Tram noi d6 (c&ch bién 1.000 m) 359 35,6

* Tram ven bién (c&ch bién 100 m) 72,1575 70,6075

2.2. MAu va quy trinh thir nghiém

M3au ¢ kich thudc (100x150x1-3) mm phil hop véi tiéu chuan 1SO DIS 8565. Trong mdi
mot khoang thoi gian thir nghiém (1, 2, 4, 8 nam) sir dung 3 mau song song. Nhu vay tai mot
noi thir nghiém dat 12 mau caa mdi loai kim loai, hop kim. Mau kiém tra déi chirng duoc dit
trong binh hit am.

Viéc thir nghiém duoc tién hanh & trén céc gia phoi mau dit ¢ ngoai troi, mat chinh caa
mau nghiéng mot goc 45° vé husng Nam.

Truée khi thir nghiém mau dugc xir Iy bé mat theo GOST 9.909. Cac san phim an mon
dugc tay bang sy phdi hop 1am sach co hoc va héa hoc theo GOST 9.907 va ISO DIS 8407.
Dé lam sach co hoc, dung ban chai ¢6 16ng nhya. Sau khi tiy cac san pham an mon mau duoc
rirabang nudc cit, ngdm trong axéton va dé kho.

Viéc can mau tién hanh véi d6 chinh xé&c dén 0,0001g & nhiét do 27-28°C vado am tuong
dbi caakhéng khi 70-75%. Sau 3 1an can méi mau s lay sd trung binh trong luong.

Bang 2 md ta thanh phan hda hoc cia cac kim loai va hop kim thur nghiém.

Bang 2. Thanh phan hoa hoc ciia c&c kim loai va hop kim thir nghiém

TT [ Ténvatliéuthir, GOST | Thanh phin (%)

Nhirng vat liéu két ciu chi yéu

1 Kém SOA, GOST 3640-94 | 99.98Zn, <0.0004B, <0.0004Na,<0.0001Mg,
<0.0002Al, <0.006K , <0.0004Ca, <0.00004Sc,
<0.00007Ti, <0.00007V, <0.00008Cr, 0.0075Ph,
0.00002Mn, 0.00066Fe, 0.000027Co, <0.00006NI,
<0.0009Cu, <0.000009Ga, <0.00001As, <0.0002Se,
<0.000004Rb, <0.0000008Zr, <0.0000005Nb,
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<0.000006M 0,<0.000003Pd, 0.00033Ag, 0.0003Cd,
<0.00008Sn, <0.00003Sh, <0.00001Te,
<0.000001Cs, <0.000009B3a, <0.0000003Ta,
<0.000007W, 0.000003%Bi.

2 bong M3 GOST 859 99.5Cu, <0.1Sh, 0.013Ph, <0.005As, <0.1Zn,
0.014Sn, 0.035F¢, 0.02Ni, <0.002%Bi.

3 Nhém A5, GOST 11069-74 | 99.5Al, <0.2Fe, <0.2Mn, <0.1Ti, <0.2Mg, <0.1Ni,
<0.1Si, <0.2Zn, <0.2%Cu.

Nhirng vt liéu co trién vong

4 Hop kim nhém B16. GOST | Lép nén — Al, 0.30Fe, 0.40Mn, <0.2Ti, 1.77Mg,

4784-97 <0.2Ni, <0.2Si, <0.2Zn, 4.68%Cu

5 Hop kim nhém AMg3M | Lop nén-Al, <0.2Fe, <0.3Mn, <0.2Ti, 3.68Mg,
GOST 4784-97 <0.2Ni, 0.58Si, <0.2Zn, <0.2%Cu.

6 |Dbong thanh BrKMS3}1|Lép nén- Cu, <0.3Sb, <0.3Pb, <0.3Zn, <0.3Sn,
GOST 18175-78 3.03Si, 0.04Fe, <0.3Al, 0.007Ni, 1.03%Mn.

7 |Dbong thau L63 GOST | Lép nén- Cu, <0.2Sb, 0.034Pb, <0.2Sn, 0.04Fe,
15527-70 <0.2Al, <0.3Ni, Zn-% con lai

Sau khoang thoi gian thir nghiém theo quy trinh, c&c mau dugc théo ra chup anh ca hai
mat va can lai. Ton that khéi lwong do an mon duoc x&c dinh theo GOST 9.907, ¢6 sir dung
nhitng khuyén nghi trong cong trinh caa Vi Binh Huy [3].

Thuce hién viéc xu 1y héa hoc ddi véi mau theo GOST 9.907 bang cach dat mau kim loai,
hop kim trong dung dich tiy trong 1-3 pht (tuy thuoc loai kim loai), rira lai bang nuéc, lau
kho bing khan va can; sau d6 lap lai thao tac d6 lan nita. Viéc tay két thic khi chénh léch
trong lwong mau giira 2-3 lan tay cudi cing < 1-10 mg.

Lap do thi s phu thugc ton that khéi lrong cua 3 mau song song theo thoi gian tay mau
va dwa vao dd thi matim ratén that khdi luong mau trong thoi gian phoi — do latung do cua
giao diém hai duong thang tbc do hoa tan cac san pham an mon va téc do hoa tan chinh kim
loai @o.

3. KET QUA VA BAN LUAN

3.1. Tinh trang an mon sau hai nam thir nghiém

Trong diéu kién khi quyén Nha Trang, tinh trang bé mit caa cac mau kim loai va hop kim
mau déu thé hién s anh hudng manh mé caadiéu kién khi hau bién, noi thuong xuyén c6 ham
lwong mudi saling cao.

Nhoém va hop kim: Trén hinh 1 1aanh cia cac mau sau 2 nam tha nghiém tai tram noi do
Nha Trang. Mat chinh caa mau nhém A5 (hinh 18) bi mo va sim mau, ¢6 nhirng vét an mon
loét mau tring. Sau khi tay xuat hién nhitng vét téi duong kinh 3-4 mm trén khip bé mat. Mit
tré cua mau con sam vatéi hon, khéng cé nhirng san pham an mon mau tring. Trong khi do,
vé bé ngoai cuacac mau hop kim nhdm D16 lai cd nhiing biéu hién khéc (hinh 1b). Mt chinh
vamit tréi cia mau déu sim dang ké. Khi quan sat bang kinh 1Up (x4M) & phia dudi mit tra
thiy c6 sy an mon loét véi san pham mau xam sang. O mat chinh ciing vay nhung mac do it
hon. So véi hai mau trén thi mau hop kim AMg3M thé hién d6 bén cao hon trong diéu kién
bién (hinh 1c). Bé mat ngodi cia cac mau it téi hon ¢ ca hai mat. Phan phia dudi c6 sy an mon
loét voi san pham mau xam nhung mirc d6 it hon & hgp kim nhém D16.
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Hinh 1. Tinh trang bé mit cac miu nhém sau 2 nam thir nghiém tai Nha Trang (a— A5; b
—hogp kim B16; ¢ — hgp kim AM@3M; trén —mat chinh; dudi —mat tra)

Pong va hop kim: Vé bé ngodi cua cac mau ddng M3 sau 2 nam thir nghiém duogc thé hién
trén hinh 2a. Hai mat mau t6i khdng déu nhau, ¢d nhiéu vét va soc mau do sim, x6p. Doi Véi
ddng thanh BrkK MSJ-1 thi mit chinh caa mau sang hon mit tréi (hinh 2b). Trén mit chinh thay
rd nhirng sin pham an mon dang vét mau |4 cdy. Mt tréi ¢6 nhitng vét mau do sam. Trong khi
do, trén mat chinh cua mau dong thau L63 ¢6 nhitng vét cua san phim n mon sang mau hon
mit tréi (hinh 2¢). O ca hai mat mau t6i dang ké. Mt trd ¢6 nhirng mang oxit la nhirng vét va
soc mau do nau.

= —— = [r— 3 st
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Hinh 2. Tinh trang bé mit céc mau dong sau 2 nam thir nghiém tai Nha Trang (a—M3; b— BrKMSJ1 ;
¢ — L63; trén —mat chinh; dudi —mat tréi)

Khi béc 16p do sim ciia mau M3 rathi xuét hién cac viing mau xanh. Hién tugng twong ty doi
v6i san pham an mon dong ¢ vung ven bién Viing Tau sau 2 nam thir nghiém ciing duoc tac
gia Tran Thi Ngoc Lan mé ta [7]

K&m SOA: B& mit cac mau kém sau 2 nam thir nghiém tai Nha Trang duoc thé hién trén hinh
3. 0 mat chinh mau c6 nhitng vét caa san pham an mon mau xam, bé mit mau xu xi. Theo
nhiéu téc gia [6, 10-11], nhitng vét tron mau xam tich tu trén bé mat mau |a san pham dang
simonkolleite (Zns(OH)sCl,.H,0) dic trung cho ving khi hau bién.
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Hinh 3.Anh miu kém sau 2 nam thir nghiem (trai: mat chinh; phai: mat tréi)

O mit tréi mau t6i sim déng ké, nhat ¢ phan dudi. Céc vét t6i 1a nhiing soc phan bé khong
déu, Cau tric x6p hon mit trén. Nguyén nhan hi¢n tuong nay theo tac gia [6] lado mat dudi
lubn am hon mit trén, 1am tang thoi gian luu 4m tao diéu kién cho cac tAc nhan an mon trong
khi quyén hoa tan thanh dung dich dién ly trén bé mat, ClI” dé dang di chuyén gay an mon cuc
bo.

3.2. Téc dp an mon

Téc do an mon caa céc kim loai va hop kim mau sau 1 va 2 nam thir nghiém duoc trinh
bay trén bang 3 vabang 4.

Co6 thé nhan thay rang so voi khu virc Ha Noi, sau 2 nam phoi mau téc do an mon caa
ddng vakém tai tram noi d6 Nha Trang |a khéng khéc nhau nhiéu, trong khi d6 tbc d6 an mon
ciia nhém va hop kim lai cao hon khoang 2 — 5 lan. B4i voi c&c mau phoi tai tram ven bién,
khi ham lugng mudi trong khi quyén ting cao, s chénh léch vé toc do cang dang ké hon. Téc
dd an mon so véi tram Ha Noi cao gap tir 16 — 22 1an ddi véi cac mau nhdm, 2,5 — 3,5 1an dbi
v6i mau dong va 2,2 1an déi véi mau kam.

Céc két qua matéc gia L& Thi Hong Lién nhan dugc sau 2 nam thir nghiém tai Nha Trang
vaHaNoi trong tng khoang 22 va 8 g/m’.nam déi vai kém nhing néng va 25 va 18 g/n’.nam
dbi v6i kém phun [6]. Can phai nhan manh rang vi tri c&c tram thir nghiém & ca HaNoi vaNha
Trang caa ching t6i vatéc gia [6] |a khéc nhau. Theo téc gia [6] cac sb liéu trung binh 5 nam
vé nhiét do, do am, do mudi tai Ha Noi twong ung 1a 24,4°C; 79,0% va 0,484 mg/n.ngay,
trong khi & Nha Trang 1a 26,8°C; 80,9% va 7,296 mg/m?.nam. Ham lugng mudi chdng téi xac
dinh dugc cao hon rat nhiéu (xem bang 1), diéu ndy ngodi anh huong cua cao do va khoang
céch so véi mép nudc, con do ban than phuong phép xé&c dinh d mubi. Ching t6i sir dung
phuong phép nén uét, trong khi téc gia [6] sir dung phuong phép vai khé.

Bang 3. Tong hop tdc d6 an mon trung binh caakim loai vahop kim mau sau 1 nam thir
nghiém tai cac ving

Téc dd in mon sau 1 nim, g/m’/nim
TT Tén vat ligu Tram ni dd | Tramven bién Tram Ha Néi
Nha Trang Nha Trang : :
1 Nhom A5 0,12 1,08 0,06
2 Hop kim Nhdm D16 0,28 1,39 0,07
3 Hop kim Nhdm Amg3M 0,47 1,27 0.08
4 Pong M3 9,67 35,8 10,3
5 DPong thanh BrKMSJ-1 14,57 443 10,2
6 Ddng thau L63 2,53 3,52 10,8
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| 7 |K&mSOA | 8,78 | 21,3 | 45 |

Bang 4. Tong hop téc do an mon trung binh caa kim loai vahop kim mau sau 2 nam thu
nghiém tai cac ving

Técdd &n mon sau 2 niam, g/m°/nam
TT Tén vat ligu Tram ndi d6| Tram ven bién Tram Ha Néi
Nha Trang Nha Trang : :
1 Nhém A5 0,095 0,665 0,04
2 Hop kim nhém B16 0,155 0,65 0,04
3 Hop kim nhém AMg3M 0,245 0,65 0,045
4 Pong M3 6,1 20,35 6,5
5 DPong thanh BrKMSJ-1 11,45 34,15 9,65
6 Pong thau L63 3,05 3,85 6,0
7 Kém SOA 6,7 15,0 6,65

So sénh hai tram thir nghiém ving Nha Trang véi khoang céch khéc nhau tir bo bién ¢ thé
nhan thay anh huéng rd rang caa ham luong mudi trong khi quyén dén tbc do an mon kim loai
va hop kim mau. Sau 2 nam thir nghiém tc do an mon tai tram ven bién so véi tram noi dd
cao gap 3,5 — 7 1an dbi voi nhdm vahop kim, 1,3 — 3,3 ddi véi dong vahop kim va 2,2 1an dbi
v6i kém. Bai 18 hau hét cac yéu té khi hau khi tugng cia hai dia diém nay 1a tuong dwong,
trong khi ham luong céc tac nhan hoa hoc khéc 1a khéng dang ké, thi anh hudng cha yéu trong
truong hop ndy 1a do lugng mudi trong khi quyén. Ham luong trung binh cua téc nhan nay tai
tram noi d6 12 35,6 mg / n¥. ngay émso véi 70,6075 mg / mé. ngay dém & tram ven bién.

Xét vé mat thanh phan hop kim dong, ¢ thé nhan thiy yéu té hop kim hoa cé anh huong
rd rét dén dic tinh vatéc do an mon trong ving ven bién. Hop kim L63 co thé 1a mot loai vat
lidu bén dudi téc dong caa diéu kién méi truong bién. Téc do an mon caa L63 thap hon dong
M3 nhiéu lan ¢ ca 2 tram thi nghiém khu vuc Nha Trang. Tuy nhién, ¢ viing dé thi-cong
nghiép Ha Noi téc do an mon caa hop kim ndy lai kha cao. Diéu ndy 1a do tac dong cia cac
khi thai gay an mon dong phé bién trong méi truong khu vuc.

Tém lai, nhitng két qua thir nghiém so by ban dau cho thay anh huong ré rét cia diéu kién moi
truong dén dac diém vamac do an mon kim loai va hop kim mau.

4. KET LUAN

So véi ving do thi Hg%\ Noi, kim loai va hgp kim mau, dac biét 1anhdm, bi an mon vai téc
d6 cao tai khu vuc ven bién Nha Trang.

Ham lugng mudi trong khi quyen layéu to quyét dinh 1am giatang toc do &n mon cuakim
loai mau va hgp kim thir nghiém trong diéu kién khi hau ven bién.

Y&u t6 hop kim hoa anh huéng r6 rét dén do bén &n mon cua dong trong diéu kién khi hau
xam thuc vung bién.
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CORROSION BEHAVIOUR OF SOME NONFERROUSMETALSAND

ALLOYSINVIETNAM HUMID TROPICAL CLIMATE
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(1)Seacoast Branch, Vietham-Russian Tropica Centre
(2) Institute for Tropical Technology & Environmental Protection

ABSTRACT: Corrosion behaviour of some nonferrous metals and alloys after 2 years
exposuretest in humid tropical conditionsisinformed. Data has been collected from 2 climate
areas of Vietnam, including one urban (Hanoi) and two seashore (Nhatrang) materials testing

Sites.

Corrosion products appearance and corrosion rate of copper, zinc and alluminium
alloys are described. Severe corrosion degradation at Nhatrang seashore site is demonstrated.
Comparative results for corrosion rate after two years exposure between Nhatrang and Hanoi
sites are presented. These values at Nhatrang seashore are 16.6 — 21.3, 2.5-3.5 and 2.2 times
higher for alluminium, copper and zinc alloys respectively. Strong influence of aerosol
chlorides on corrosion rate is also demonstrated for two Nhatrang sites with different
distances from coastline
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