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(Bai nhdn ngay 22 thang 09 nam 2009, hoan chinh sira chita ngay 08 thang 04 ném 2010)

TOM TAT: Bdo cdo trinh bay két qua xde dinh ham lwong mudi sa ling trong khi quyén va téc

dg an mon thép cacbon tai 6 dia diém thugc thanh ph5 Nha Trang. Cdc dia diém dwoc liea chon c6

khodang cdch dén bo bién va dg cao so vai muwee nude bién khdc nhau.

Két qua cho thay hrong mudi sa lang chiu anh huong manh mé cua vi tri thu mau va cdc yéu t6

khi twong, ddac biét la huong va téc do gio. Déi véi tdt ca cac dia diém thie nghiém, téc dé an mon thép

cacbon bién thién tuyén tinh véi ham heong mudi trong khi quyén.

Trén co so cdc s6 liéu xdc dinh dwoc, c6 thé phdn loai hoat tinh dn mon khi quyén theo I1SO

9223:1992. Theo tiéu chudn nay, khi quyén thanh phé Nha Trang dicge xép vao nhém S, vé dg mudi va

nhom C; vé toc dg an mon thép cacbon sau ndam dau tién.

Tir khéa: ham heong muéi sa ling, toc do an mon thép, hoat tinh an mon khi quyén, phicong

phap “nén dm”
1.MO PAU

Ham luong mudi khi quyén (con goi 1a do
mudi khi quyén - atmospheric salinity/air
aerosol), thé hién qua thong s6 clorua sa ling
(chloride deposition), la tic nhin quan trong
tdc dong dén t6c d6 va dic diém an mon kim
loai trong méi trudng khong khi. D6 mudi phy
thudc vdo ngudn phat tan va bién dbi theo thoi
gian, 4 cao, khodng cich dén be bién ..., hay
néi cach khic, phu thude vao vi tri thu miu.

Nhiam phin tich dién bién luong mudi
trong khi quyén, danh gia tic dong ctia n6 dén
su pha hiy vat liéu, nhidu nghién ctru da dugce

thue hién tai Viét Nam, ma mét phan két qua

duoc tong hop va cong bd trong cac tai lidu [1-
4]. Riéng tai Nha Trang, noi d6 mudi khi quyén
rét cao, cao hon nhiéu viing ven bién khéc cia
Viét Nam, tic déng cia théng s nay trong
twong quan véi d6 bén vt lidu luén duge quan
tim cua nhiéu tic gia. Cho dén gin day, cac
nghién ctru dé cap dén van d& nay & Nha Trang
van khong ngimg dugce cong bd (ching han,
xem tai liéu [5-7]). P6 mubi khi quyén cao con
tao cho Nha Trang mét wu thé vé dia diém
trong nghién ciru &n mon ¢ vang khi hdu ven
bién. Nhiéu tram thtr nghiém vit liéu, trong do
¢6 cac tram quy mé 16n, da va dang tiép tuc

dugc xdy dung tai ddy d¢é thuc hién nhiém vu

nghién clru quan trong néu trén.
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Trong bdo cdo nay, ching t6i tiép tuc cung v6i céc dic diém dugce mo ta trong bang 1. Cac
cip nhitng dir liéu thu thdp duoc théng qua dia diém nay dugc ky hiéu tir 6 1 dén sb 6, co
chuong trinh thir nghiém kéo dai nhiéu nam, ké d6 cao so v6i muc nudc bién, khoang cach dén
tir nam 2000, tai 6 dia diém & Nha Trang, nhim bér bién va su tiép xtic véi cic huéng gié bién
lam sdng to cdc quy ludt vé an mon kim loai khac nhau. Dic diém dia hinh cta cdc vi tri thu
lién quan dén luong mudi trong khi quyén, mau dugc mé ta trong bang 1 phit hop véi hién
cing nhu vé phan bé do mudi trong nhirng diéu trang tai thoi diém bit dau thir nghiém (nim
kién dia hinh va dién bién khi tuong khac nhau. 2000).

- ’ . : Do diéu kién phat trién céng nghiép chua

2. PHUONG PHAP THUC NGHIEM e

cao, sy nhiém maén cia khong khi trong khu

2.1. Dia diém thir nghi¢m vuc Nha Trang thuong duge xem nhur ¢6 ngudn
Vi tri cdc dia diém thu mau mudi dugc thé gbc chi yéu tir mubi bién.

hién trén ban do thanh phé Nha Trang (hinh 1)

Bing 1. M6 ta dic diém cia céc vi tri thu mau

Vi | Khoang cich dén | D cao so véi mit Dic diém xung quanh

tri b bién (m) nudc bién (m)

1 80 20 Huéng Bic, Pong, Péng Nam giap bién; vi tri
thoang gio, it cdy can

2 250 4 Khu vuc thodng; huéng Bic giap duong, Pong
huéng bién, huéng Nam Ia truong hoc

3 1750 6 Roéng, thoang. Tuy nhién, hudéng Bac, Dong,
Nam déu la khu dan cu, nhiéu nha cao ting

4 450 6 Khu vuc xung quanh c¢6 nhiéu nha cao tang

5 1870 6 Khu vuc rong, thodng, it vat can xung quanh

6 50 3.9 Huéng Bic, Pong, Pong Nam khéng c6 vt can

(Ghi chii: P cao va khoang cdch chi la twong doi, xdc dinh theo ban do dia hinh ty 1é 1:12 500)
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Hinh 1. So d6 bb tri céc dja diém thu miu clorua va thir nghiém an mon thép
| — Tram thur nghiém Hon Chéng; 2 — Trudng Dan tde Noi trii; 3 — Tram truyén tai dién; 4 — Chi nhanh Ven bién,
Trung tim Nhiét ddi Viét-Nga: 5 — Tram Théng tin: 6 — Cang Hai quan

2.2. Phuong phap thu miu va xir Iy méiu

Do mudi, thé hién dudi dang ham luong
clorua sa ling trong khi quyén, dugc thu bing
phuong phip “nén 4m” (wet candle) va dugc
phan tich théng qua chuén d6 bing dung dich
Hg(NO;3),. Chi tiét ciia quy trinh dugc mé ta
trong SO 9225:1992 [8].

Mau thir nghiém #n mon dugc chuén bj
tir thép cacbon thép, c6 kich thudée 150x100x3
mm v thanh phén néu trong bang 2. Tai mbi
dia diém thir nghiém c6 10 miu dugc phoi theo
huéng Béc — Nam trén gia nghiéng mét goc 45°,
véi bé mit trén ciia méu huéng vé phia Nam.
Mau sau khi thir nghiém dugc thu gom va xir ly
bang phuong phép khdi lugng theo ISO 8407:
1991 [9].
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Béng 2. Thanh phin héa hoc ctia mAu thép, % khdi lugng

C Mn Si

S

P Ni Cr

0,30-0,65 0,15-0,35

0,15-0,20

<0,05

<0,04 <0,30 <0,30

3. KET QUA VA THAO LUAN

3.1. Dién bién dd mudi tai cic dia diém thu
miu theo thoi gian trong nim

Két qua trung binh thing ctia ham lugng
clorua sa lang thu duge sau thoi gian 2 nim tai
6 dia diém thuoc TP. Nha Trang, dugc thé hién
trong hinh 2. Trj s6 trung binh cia cac thong s6
khi hau khi tugng chi yéu tai Nha Trang trong
thoi gian khao sat duoc tong hop trong bang 3.
Bang 4 1 huéng gi6 va toc do gi6 tai tram Hon
Chéng (diém s 1). Cdc huéng dugc ky hiéu
phit hop véi Quy pham quan tric khi hau khi
tuong, twong Ung la: Bic-N, Nam-S, Pong-E
va Tay-W. '

Qua céc bang sb liéu c6 thé nhan thiy, tai
diém thir nghiém sé 6 (cang Hai quén) téc do
sa ling ion Cl cao nhit (trung binh 30,4
mg/m’.ngay), vugl xa két qua xdc dinh duge o
cdc diém do khac (tir 12,5 mg/m’.ngay tai diém
s6 4 dén 14,8 mg/m®.ngay tai diém sb 1). Tai
dia diém nay, c6 thing ndng do clorua dat dén
gid tri 55 mg/m’.ngay (thang 1/2002). Két qua
nay c6 duge do diém s 6 nim & vi tri gan bién

(50 m), do cao lhép (3,5 m) nén chju tic dong

ctia cac hudng gié mang ham lugng mudi cao
thdi tir bién (huéng N, NE, E, va SE). Tir thang
11 dén théng 1, khi gi6 mia Dong Béc chu yéu
thbi theo hudng Bac (N), mic di tai cac vi tri
khic d6 mudi khéng cao, nhung & diém sb 6
ham lugng clorua xac dinh dugc lai dat cuc dai.
Tai diém nay, ngoai tic dong cua gié con mot
tdc dong quan trong khic nira 12 song. Co
nhitng lic ling gié nhung do nhiing dot séng
bién d§ Ién (song do anh hudng clia cac con
bao xa) v bo tao nén nhirng bui nuéc bién ban
di xa. Piém thu miu s6 1 (Tram thir nghiém
Hon Chfing) di chiu tac dong tét ca cic hudng
gi6 tir bién, nhung c6 do cao 16n (20 m) nén
ham lugng clorua ciing khéng cao, thim chi dat
gid tri cuc tiéu (5,9 mg/m’.ngay) vio théng 7
ndm 2002, cling 1 thang lang gié hodc giod
khong théi tir bién. Piém sb 2 mac du ¢ kha
gin bién (250 m), nhung it chju tac déng cia
gi6 bién nén ham luong clorua trong khong khi
khé thap.

Toém lai, vi tri dia ly thuan lgi cho viéc
cung cip mudi nh&r gié bién, tao cho diém sb 6
mot sy khéc biét vé d6 mudi khi quyén so véi

cdc diém thu khac trong thanh phé Nha Trang,

Trang 29




Science & Technology Development, Vol 13, No.M1- 2010

60 [c1]
(mgimZngay)

—A—3-Truyén ti
—%—>5-Théng tin

40 -

Thang

V& tic dong clia cic yéu t6 khi hau khi
twong dén phan bé d6 mudi theo thoi gian
trong niam, cé thé nhan thdy su phu thudc
twong dbi rd rang gitta ham lugng clorua sa
ling véi lugng mua trung binh (bang 3) va dic
biét 1a voi hudng va toc do gié (bang 4). Anh
hudng clia cic yéu té khi hdu khi twong khéc
nhu nhiét do, do 4m, thoi gian néng... 1a khéng
r0 rang.

Tai Nha Trang, tde d6 sa léng ion CI” bién

thién theo chu ki hoat dong ctia gié mua Dong

—o—1-Hdn Chéng —O—2- Dén tic
—x—4-Vigt Nga
—0—6B-Hdiquén

Bic va Pong Nam (chii yéu la gié mua Dong
Béc). Vao quy I va quy IV hang nim, gié mia
Pong Bic thdi tir bién vao hoat dong manh,
nén ham lugng ion Cl trong khong khi cao (dat
gid tri cyc dai). Vao nhiing thang muia he
(thdng 6, tf]éng 7), tr&i thuong lang gid, hodc
chu yéu chi c6 gié Tay va gié Nam thdi tir dat
lién hoat déng, nén ham lugng clorua thu dugc

thuong thip nhat.

Béng 3. Téng hop cdc thong s6 khi hiu trung binh trong thdi gian thir nghiém

Thine | NVhiétddtrung | Do am trung | S0 gid ning Ning lugng Lugng mua

g binh (°C) binh (%) (gid) bire xa (MJ/m?) (mm)
1 244 77 261,1 3289 198,8
2 253 78 2728 524,2 98,5
3 273 82 - 302,4 603,1 204,1
4 274 80 273,0 495,5 81,6
5 279 81 260,0 474,0 126,2
6 28,7 78 250,0 4483 33,8
i 28,6 78 2450 4485 24,0
8 28.0 80 217,0 4235 65,6
9 27,9 81 207,0 402,6 2343
10 27,9 80 177,2 310,9 202,8
11 271 80 288,9 2949 394,7
12 25,0 80 2834 231,2 3447
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Béang 4. Hudng gio va tc do gio theo thoi gian trong nam

N Don Hudéng gi6 theo ty 1¢ thoi gian trong nim (%) va vin toc trung binh (m/s)
im

vi N NE E SE S SwW w NW

% 17,5 7 1 8,2 10,2 -+ 4 8,1
2001

m/s 4 4 1 2 2,5 2 1,5 2

% 16,7 6,4 1,5 7 8,5 3 5 5,5
2002

m/s 3.8 42 13 2 3,1 2 1,7 2

Nhiing quy luat va két qua nhan dugc néi

chung phu hop véi cac thong tin trude diy vé
d6 mudi tai Nha Trang do céc tic gia [1, 2, 4]
cung cip. Céc quy ludt chung vé phét tin mudi
va ngudn gdc bién ciia mudi sa lang ciing phu
hop cac dir lidu gin ddy cua tai liéu [10, 11].
3. 2. An mon thép cacbon va phén loai hoat
tinh in mon méi truong khi quyén Nha
Trang

Két qua xac dinh toc do an mon thép sau 6

thang va 1 nam phoi mau, trinh bay tai bang 5,

cho thdy ¢é su phu thudc rd rang giita dai
luong nay va ham luong clorua sa ling. Khi
ham lugng clorua sa ling cao thi toc dé n mon
ciing cao trong tmg. Diéu nay ding véi tit ca 6
dia diém khao sat, tuy mirc do co khac nhau.

Ti 1é twong dbi giira hai dai luong C,/CI
ciing cho thdy mirc d6 anh huéng giam dan cia
ham luwong clorua sa ling dén toc d6 #n mon
thép. Piéu nay xay ra do kha ning tu bao vé

thép cuia 16p san pham &n mon.

Bing 5. Tuong quan toc d§ in mon thép va ham lugng clorua trung binh

Thoi diém Théng sb Dia diém thir nghiém
xac dinh xac dinh 1 2 3 4 5 6

Toc d6 &n mon C, 39,34 35,00 35,89 36,34 35,15 57,81
(um/ndm)

Sau 6 thang | Gia tri trung binh 19,3 16,8 15,9 15,2 16,3 37,8

phoi miu Cl' (mg/m*.ngay)
Ti 1é C/CI 2,04 2,08 2,25 2,39 2,16 1,52
Téc do dn mon 25,28 ; 21,50 21,93 22,61 22,71 34,57
(um/nam)

Sau 1 nim Gia tri trung binh 15,4 13,4 13,1 12,8 13,3 26,1

phoi miu CI' (mg/m*.ngay) "
Tilé C,/CI 1,64 1,60 1,67 1,77 1,71 1,32
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Viéc phén loai hoat tinh an mon khi quyén
khu vuc Nha Trang dua theo [SO 9223:1992 da
dugc cong bd trong cac tai liéu [4-5]. Theo do,
vé mat d6 mudi, Nha Trang duogc xép vao
nhém S, (3 + 60 mg/m”.ngdy) véi ham lugng
clorua sa ling trung binh 13 13,8 mg/m’ ngay.
Ciing theo céc tai liéu trén, xét vé in mon thep
cacbon sau nim diu tién phoi mdu, thi hoat
tinh ciia khi quyén Nha Trang thudc phan loai
C; (25 + 50 pm/nam) véi toc do an mon thép
trung binh 33,67 pm/ndm. Toan b dif liéu dua
vao xir ly duge thu thép tai diém do s6 1 (tram
Hon Chdng, hinh 1) trong thoi gian 10 nim ké
tr 1995.

Tuong tu. két qua nhan dugc trong cong
trinh nay, voi s6 lugng vi tri do nhiéu hon, gdm
6 dia diém khéc nhau cila thinh phd Nha Trang,
ciing khang dinh su hop 1y ctia phén loai trén.
Tuy nhién, cin luu v ring, tai diém do s6 6
lrong clorua sa ling rit cao va vao nhiéu thoi
diém trong nam gid tri clia nd tiép cdn voi
ngudng trén cua phén loai S, (60 mg/m’.ngay).
Piéu d6 c6 nghia can nghi dén phén loai S, (61
+ 300 mg/m’.ngay) déi véi dia diém nay, ciing
nhur déi véi nhidu dia diém ven bién tuong tu
khdc con chua dugce khao sat & khu vuc Nha
Trang. Thuc té, cac két qua kiém tra ciia ching
t6i vao thang 9 va thang 10/2008 cho thdy nong
do clorua sa ling tai diém sb 6 twong tng la
67,8 va 68,3 mg/m’.ngay. Nhitng sb liéu nay
chimg té ham luong mudi sa ling nim hoan
toan trong phdn loai S, ciia tiéu chudn ISO
9223:1992 néu trén, mic du ddy chua phai la
thoi diém thong thudng théng sé Cl ¢ gia tri

- cao nhét trong nam (tir thang 11 dén thang 2

nam sau).

Ngoai ra, vin d& phuong phap xic dinh
clorua sa léng cling céﬁ duoc xem xét khi thuc
hién phan loai 6 nhiém khi quyén dbi véi thong
s6 d6 mudi theo ISO 9223:1992 [12]. Viée
phan loai theo tiéu chuin nay dugc thuc hién
dua vao két qua xdc dinh clorua sa ling bang
phuong phép “nén dm” (ISO 9225:1992). Tuy
nhién, trong cac céng trinh [4, 5], cling nhu
trong phan 16n céc cong trinh trong tr khac &
Viét Nam (xem, ching han [1, 3]), ham luong
clorua sa ling dugc xac dinh bing phuong
phép “vai khé”. Phuong phdp nay thudng cho
két qua thdp hon gid tri nhin dugc bing
phuong phap “nén 4m”, dic biét trong diéu
kién thoi tiét nhidu gié bdo nhu & Viét Nam.
Céc két qua trén diy cia chiing t6i cling cho
Ihe‘iy s vuot trdi v& ham lugng clorua sa ling
xac dinh bing phuong phap “nén am” so véi
két qua cta tac gia [4] & cing mét dia diém do
(tri s6 CI trung binh tai diém s6 1, xac dinh
béng phuong phép “vai khd” trong giai doan
1996-2000, 1a 7,3 mg/m’ngiy, chi bang
khoang mét nira so véi tri s6 15,4 mg/m>.ngay,
xdc dinh bing phuong phép “nén 4m” néu
trong bang 5).

Cén nhan manh ring, viéc phan loai dua
trén nhitng sb liéu 6 nhiém thip hon thuc té, c6
thé din dén danh gia khong diy du mic do
xam thuc ciia méi trudng &n mon dbi voi vat

liéu va cac két cau, cong trinh lién quan.
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4. KET LUAN

- Tai Nha Trang, ham luong clorua trong
khong khi giam theo dg cao so v6i mit nudc
bién va khoang cach dén bién cia vi tri thu
miu. Huéng gi6 va toc d6 gié dong vai tro
quan trong déi voi sy phin bd ham luong
clorua sa ling trong khéng khi. Nhing dia
diém chiu tac dong cia gié thdi tir huéng bién,
¢6 ham lugng clorua cao, nguoc lai, nhitng dia
diém tuy gin bién, nhung vj tri khong thudn loi
thi ham luong nay kha thip. Bién thién cua
ham Iugng clorua trong khéng khi ¢é tinh chu
ki, phu thuc véo hoat dong cua gié mua, chui

yéu 14 gi6 mia Déng Bic.

- Theo ISO 9223:1992, khi quyén cua
Nha Trang dugc phén loai & mic S, vé mit do
mubi va C; vé tbe d6 an mon thép cacbon sau
nam phoi miu dau tién. Tuy nhién, cén luu y
dén gia tri tiém cén mic S, cua do mudi & mét
s dia diém va thoi diém do, dé c6 khuyén cdo
phit hop trong lwa chon vat liéu va thiét ké
cong trinh.

- Tbc d6 an mon cia thép cacbon & céc
dia diém khao sit tai Nha Trang bién thién
tuyén tinh theo ham lugng clorua sa ling trong

khéng khi.

AEROSOL SALINITY AND CORROSION RATE OF CARBON STEEL
IN NHA TRANG CITY ATMOSPHERE

Bui Van Thao™, Vo De!”, Nguyen Quang Tan®, Nguyen Huu Tan® Nguyen Nhi Tru®™
(1) Nhatrang Institute of Technology Research and Application

(2) Seacoast Branch - Vietnam-Russia Tropical Centre

(3) Vietnam Institute for Tropical Technology and Environmental Protection

ABSTRACT: Aerosol salinity and atmospheric corrosion rate of carbon steel were determined

at six sites in Nhatrang coastal city. The sites have been selected with different distances from the sea

and various heights above sea levels.

Results show that the aerosol salinity was strongly influenced by salt collecting positions and by

various meteorological parameters, especially by wind speed and directions. Corrosion rates of carbon

steel were dependent with the aerosol salinity values at all exposure sites.

Besides, atmospheric corrosivities for above mentioned sites of Nhatrang city have been

classified according to ISO 9223:1992. Nhatrang atmosphere is considered to be in S, class by aerosol

salinity and C; class by corrosion rate of carbon steel after first year exposure test.

Keywords: Nhatrang atmosphere, corrosion rate of carbon steel
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