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TOM TAT

Bai bdo trinh bay két qua xdc dinh cdc théng sé thuy ly hoa, mirc do ha bam va toc dg dan mon
cia thép, dong, nhom, kém & dudi nuwée khu vwec cau cang ciia Lt doan M/Bé Tw Iénh (BTL)
Viing 2 Hai quan dong qudn trén dia ban xd dao Long Son, Thanh phé Viing Tau, tinh Ba Ria -
Viing Tau. Két qud xdc dinh cdc théng sé thiy héa 1y: @6 mudi 18,4 ppt, pH = 6,9, nhiét do 29,2 °C,
dé dan dién 30,6 mS/cm, TDS 15,5 g/L; murc do ha bam cho thay mdu nhom cé mirc do cao nhat
va ¢é cd tdo bién bam, mau thép mdt d¢ ha bam ciing rdt cao, mau kém va dong cé mdt do ha
bam théap. Két qua toc dé dn mon cho thdy thép 218 + 8,72 um/nam, dong 93 + 4,46 um/ndam,
kem 79 + 3,16 um/nam, nhom 9 £ 0,42 um/nam. Dac biét mau déng c6 xudt hién an mon cuc bo
nghiém trong & bién cdc canh mau sau khi ngdam trong nuée bién.

Tir khoa: Thong s thuy 1y héa; Muac d6 ha bam; Tc d6 an mon.
1. MO PAU

Trong c4c linh vuc kinh té va x3 hoi cua loai ngudi, kim loai va hop kim da va dang dong mét
vai tr0 v6 cung quan trong. N6 1a vat liéu khong thé thiéu va ngay cang dugc sir dung rong rai
hon. Tuy nhién cho dén ngay nay, con ngudi van dang phai d6i dau véi mot van dé rat nghiém
trong, d6 1a “An mon kim loai”. Hién tugng an mon kim loai gy ra nhimng thiét hai rat 16n cho
nén kinh t& qudc dan. Theo wdc tinh ciia Hiép hoi k§ su an mon Hoa Ky (NACE) ¢6 t6i 10%
luong kim loai san xut ra hang ndm trén thé gidi bi thiét hai do in mon, twong tng khoang 1-5%
GDP thiét hai hang ndm vé kinh t€, ndm 2002 ton thiét hai 552 ty USD va vao ndm 2016 con s6
nay da tang 1én dén 2.500 ty USD. An mon khong chi gay t6n that nghiém trong ddi voi nén kinh
té qudc dan ma con gay ra nhimg tac hai nhat dinh d6i v6i méi trudng [1-5].

An mon kim loai, mot linh vure nghién ciru tir the ky XX, nhung khong bao gio' mat di tam
quan trong cua nd trong khoa hoc, cac ing dung qudc phong va cong nghi¢p. Do téc do do thi
hoa chong mat, nhu cau ngay cang tang dbi voi thép song song véi 6 nhiém moi truong ngiy
cang tang da thuc ddy nghién ciru vé s an mon kim loai trong phirc tap rai ro cac méi truong. Vi
ca moi trudng va hé thong gi sét déu phirc tap va lién tuc thay doi, cac nha nghién ciru chi yéu
udc tinh ton that trung binh cua vét liéu tiép xtic v6i méi truong nudc bién trong khoang thoi
gian dai. Mic du sb luong cac nghién ciu vé linh vuc nay dd duoc cong bd rong rai, chung
khong phai 1a mot buec tranh hoan chinh cho an mon céc cu trac quy mo 16n, chiang han nhu tau,
cau, cac nha may dién, cac toa nha trong va ngoai khoi. Mot s‘(’) nghién ciru chi tiét va dai han da
duoc thuc hién ¢ cac dia diém dic biét, chz‘ing han nhu bd bién Pai Tay Duong, Chau A - Thai
Binh Duong va cac dao dé hoan thién thé gidi ban dd an mon. Hau hét cac nghién ctru thuc dia
nhu vay da thu thap cac két qua tdc d6 an mon va hinh thai trén cac mau co kich thude nho (dién
tich dudi 1 m?) tai cac tram quan sat [7-14], trong khi mot s it két qué dua ra trude cac ciu tric
quy mo 16n, chang han nhu dudng bng [15-17], cau tau [18] va cau [19, 20] duoc xay dung tai
muc nudce bién nhat dinh. Cac nghién ctru 4n mon truyén thong nhu vy da lién tuc mo rong kién
thirc khoa hoc co ban qua trinh an mon nhung chwa hoan toan tra 10i cac van dé vé dy doan thoi
gian ton tai cho cic cong trinh. Do d6, Nghién ctru thir nghiém hién trudng vé sy an mon kim

192 P. H. Thach, ..., L. N. Nam, “Khdo sdt cdc théng so ... Long Son tinh Ba Ria — Viing Tau.”



Nghién ctru khoa hoc cong nghé

loai ludn 1a quan trong cho giai doan trude khi ap dung cac vat li€u méi dac bi€t hodc phuc tap
moi truong an mon. Céc nghién ciru ¢6 thé cho thdy anh huong cua didu kién moéi truong vé loai
va téc do dn mon nhu co ché hinh thanh gi. Dya trén két qua lau dai, co thé lya chon cac giai
phap chdng an mon hodc bao vé phu hop dé tmg dung vao thiét ké, xay dung va san xuat.

Ha bam (bam ban sinh hoc) trén than vo tau bién gy ra nhimg tac dong tiéu cuc trong qué
trinh khai théc sir dung. Ha bam 1am giam tinh chat thuy dong hoc cua v6 tau dan dén ting luc
can ctia nudc bién 1én than tau, c6 thé lam ting tiéu hao nhién lidu 1én dén 40%, 1am phi ton hanh
trinh t&i 77%. Ha bam 1én chan vit, banh 14i anh huéng truc tiép dén hi¢u qua va d¢ chinh xac
diéu khién, dong thoi 1am giam kha ning co dong va hiéu suat khai thac. Ha bam 1am ting s6 lan
1én dock, phat sinh nhén luc, vat lyc dé lam sach chiing va tao ra chit doc hai dbi véi con nguoi
va moi truong [21-25].

Cac nha khoa hoc an mon kim loai trong nudce rit quan tim dén van dé nghién ctru nay. Tu
nim 1997, Dang Thé Phuong va cac dong sy Vién NC&TK LDDK Vietsopetro di xac dinh toc
d6 an mon cua thép ngam trong nude bién tai Cang Cau Pa (Phuong 2. TP Viing Tau) 1a 476
pm/nam, tai khu vuc gian MSP-1 Mo Bach H6 14 511 pm/nam [26].

Nam 2015, nhém nghién ctru ciia Bui B4 Xuan va céac déng su thudc Trung tam Nhiét doi Viét
— Nga Chi nhanh Ven bién d nghién ctru vé cac thong sb thuy héa 1y tai khu vuc Dam Bay (TP
Nha Trang): d6 mubi 31,98 - 33,05 ppt, pH = 8,08 - 8,45 va mirc d6 ha bam trén cao su Neoprene
chi sau 3 thang thtr nghiém thi ha bam trén toan bo dién tich bé mit mau thir nghiém [27].

Nam 2020, V6 Hoang Phuong va cac déng su Vién Hoa hoc — Vat liéu thudc Vién Khoa hoc
va Cong nghé quan su [28] di nghién ctru cac thong sb thiy hoa 1y tai CAu cang Trung doan
196/Quéan ching Hai quan: d0 man 33,54-34,89 ppt, pH = 8,42 — 8,46 va mtrc 46 ha bam trén cao
su cach 4m tau ngam Kilo 636 chi sau 5 thang thir nghiém thi ha bam trén toan bo dién tich bé
mit mau thir nghiém (bac 1).

Gan day nhat (ndm 2022), nhom nghién ctru do Lé Vian Thing va cac dong su trudng Pai hoc
Béch khoa — DPHQG TPHCM d3 tién hanh khao sat cac thong sé hoa 1y nude va xac dinh tdc do
an mon thép ngdm trong nudc thoi gian 5 nam tai khu viyc Cang Phit My. Cac thong s6 hoa ly
ctia nudc tai khu vuc nay bi anh hudng boi thuy triéu séng Thi Vai nén co gia tri thap, pH trung
tinh tir 6,4-7,5, d6 mudi 20-25 ppt, tdc d6 dn mon thép 1 150-200 pm/nam [29].

Mit khéc, ta thdy khu viuc Long Son (TP Viing Tau) 1a noi dong quéan cia BTL Vung 2 Hai
quan va nhiéu don vi tryc thudc trong d6 co Lit doan M duoc trang bi nhiéu tau chién hién dai
Project 12418 Molniya do Viét Nam déng theo thiét ké cia CHLB Nga, nhiéu kim loai
VKTBKT céng nghé cao hoat dong trong nudc bién.

Vi véy, viéc nghién ctru cdc thong s6 thuy hoa ly, mic d6 ha bam va tbc d6 an mon kim loai

tai khu vuc nay 1a hét strc quan trong va can thiét.
2. PHUONG PHAP NGHIEN CUU

2.1. Pia diém va thoi gian thir nghiém

Dia diém thir nghiém ¢ khu vuc cau cang neo dau tau cia Lit doan M/BTL Ving 2 Hai quan
tai tinh Ba Ria Viing Tau (xa Long Son, TP Viing Tau, tinh Ba Ria — Viing Tau).

Thoi gian thir nghiém tir thang 01-07/2022.
2.2. Chuén bi miu

Mau kim loai thir nghiém gém 04 loai: Déng, nhom, k&m mdi loai 3 mau va thép 6 mau véi
kich thude: 200 x 100 x 2 mm, dugc treo trén 3 gia va cac gia cach nhau 5 m nhu hinh 1.

Thanh phﬁn héa hoc ctia cac mau kim loai cu thé nhu sau:

+ Thép Q235: voi ham lugng Cu = 0,3%, P = 0,045%, C = 0,12 - 0,22%, Si = 0,3%, Cr =
0,3%, Mn = 0,3 - 0,8%.
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+ K&m: ham lugng Zn > 98,5%;
+ D(‘Sng: ham luong Cu > 99,5%;
+ Nhém: ham lugng Al > 99,5%.
2.3. Phuong phap xac dinh cic thong sb thity Iy h6a, mirc d9 ha bam va téc do in mon

D0 pH, nhiét do, do dan dién (EC), tong ham lugng chat ran hoa tan (TDS) va d6 muodi duge
do dac bang may Horiba EC220-K.

Phuong phéap ngém rpﬁu theo quy dinh cua tiéu chuan ISO 8565:2011 [30] va phuong phap
xtr ly mau theo Ti€u chuan ISO 8407:2021 [31].

Danh gia mirc d6 ha bam trén co s theo bac bam ban ctia Nga nhu bang [32].
Bing 1. Bang phdn béc mirc dg ha bam ban.

Bac | Dién tich bam bén trén toan bé miit miu thir
5 | Khéng c6 sinh vat bam hodc c6 mot vai ca thé & mép mau thir
4 | Duéi 10 %
3 [ T 10 % dén 20 %
2 | Tir20 % dén 50 %
1 | Trén 50 %

Hinh 1. Cdc mdu kim logi trude khi thir nghiém va khu viee cau cang ngdm mau
thuéc Lir doan M/BTL Ving 2 Hai quan.
Tbc d6 dn mon kim loai duge xac dinh theo Tiéu chuan ISO 9226:2012 [33].
Téc d6 an mon duoc xac dinh theo hai cong thire (1) va (2):

Am
Teorra = At (0
Am
Tcorr2 = d-mo t (2)

Trong do: reors la téc d6 an mon tinh theo khéi luong (g/(m2.ndm)) va reory la tdc d6 an mon
tinh theo chi€u day (um/ndm), Am la khoi lugng mat di (g), A 1a dién tich bé mz_‘itN(mz), t 1a thoi
gian phoi mau (nam), m, khoi luwgong (g) va d 1a chi€u day (um) ban dau ctia tam mau.

Céc két qua an mon duogc xir Iy theo phuong phap thong ké:

Tbc d6 an mon trung binh cda cac mau kim loai sau 7 thang thtir nghiém dugc xac dinh theo
cong thuc (3).

_ Tcorri+ Tcorr2+ Tcorr3 3
rcorr,tb - 3 ( )

Trong dd: reorrt, Mooz VA Feora 1an lurgt 1a toc dd an mon cua mau 1, 2 va 3 cung loai.
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Sai sb tuyét d6i mdi 1an x4c dinh tdc d6 dn mon duoc thé hién theo cong thtrc (4).

Arcorri = Teorrtb — Teorri 4
Trong d6: reorila 1a toc d6 an mon cua mau i cung loai.
Sai s6 ngau nhién dugc thé hién cong thic (5).

ATeorr1 + ATeorra + ATeorrs
Arcorr tb — corr C;TT corr (5)

Két qua xéac dinh téc d6 an mon theo cong thirc (6).
Teorr = Teorrtb T AT'corr,tb (6)
Sai s6 ti ddi ctia phép do dugc xac dinh theo cong thirc (7).
Ar,
OTeorr = —cornib (7)

Tcorr.tb
3. KET QUA VA THAO LUAN
3.1. Két qua thu thap théng so thiy, 1y héa nwée bién tai khu vie Long Son
Két qua do thu thap thong sb thuy 1y, thiy hoa nudce bién dugce trinh bay trong bang 2.
Bing 2. Théng so thiy Iy héa nude bién ven bor khu vue cau cang Lik doan M.

TT | Thoidiém | Nhiétdé (°C) | EC (mS/cm) |Pd mudi (ppt)| pH [ TDS (g/L)
1 |Thang 3/2022 29,3 22,9 13,4 6,7 114
2 |Thang 4/2022 28,7 36,2 22,2 6,5 18,1
3 [Théng 5/2022 30,8 19,87 11,7 7.1 9,89
4 |Thang 6/2022 28,7 43,4 25,8 6,9 22,1
5 |Thang 7/2022 29,3 30,6 19,0 75 15,9
Trung binh 29,2 30,6 18,4 6,9 15,5

Tir bang 2, ta thdy thang 3/2022 (mia nang) d6 mudi 1a 13,4 ppt, EC = 22,9 mS/cm, TDS =
11,4 g/L thang 5/2022 (mua mua) d6 mudi la 11,7 ppt, EC = 19,87 mS/cm, TDS = 9,89 g/L thap
bat thuong so vdi cac thang khac. Diu nay co thé giai thich do dai dich COVID-19 t&i 3/2022
mai két thic, cac cong ty, nha may, xi nghi¢p dac biét 1a T6 hop loc hgﬁa dau Long Son mai
chinh thirc d,u'(jc phép hoat dong nén luong nudc chira cac ham hrqng muf)i thai ra it va hon nira
nam nay cug”)i thang 3 c6 mét vai tran mua to va nh(')m’ nghién cuu lay mau nude bién phan tich
cac thong so thuy hoéa 1y dung vao thoi diém trén nén két qua la gia tri thap.

Theo bang 2 nhan thay nhiét do nude bién tuong dong voi khu VI,I'C’C.”::III cang Trung doan 196/
Quan chung Hai quan [28] va Tram Bam Bay [27]. Tuy nhién, d6 muodi va pH thap hon nhi€u so
v6i hai khu vye trén, cao hon so voi khu vue Cang Pha My (song Thi Vai) [29].

Céc thong sO thuy hoa Iy nuéc bién ¢ khu vuc Long Son dac trung cho vung bién ¢ cira song.
3.2. Két qua mirc d9 ha bam

Do anh huong dich COVID-19 nén sau 3 thang ngdm dudi nude, chung t6i méi co thé tién
hanh quan sat cac mau ngdm kim loai. Sau d6, hang thang d€u tién hanh khao sat, danh gia. Hinh
anh cadc mau ngadm kim loai nhu hinh 2.

Bing phuong phap quan sat, thiy rang sau 3 thang ngam trong nudc bién, mau nhom va thé
c6 mirc do ha bam day dic, déu & murc béc 1 theo phén bac bam bén, ngoai ra miu nhom da bat
dau co tao bién bam vao. Cac mau dong va kém khong ghi nhén céc sinh vt bam ban Tuy
nhién, ”do kl}u VUC cau cang ~c’Jr cua song nén lugng dat bun nhiéu nén cac mau kim loai déu co6 dat
bam ban. B€ mait trén cac mau kim loai déu bi an mon.

Tir thang thir 6 tror di tAm kém bt dau xuat hién céc sinh vat bam ban ¢ mirc do 4 (dusi 10
%), tdo bién da phu 03 mau nhom. Riéng mau dong khdng c6 sinh vat bam ban nhung bi an mon
cuc bo 0 cac canh.
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Cac mau déng, kém sau 6 thang thir nghiém xuét hién it hodc van chua xuét hién ha va cac vi
sinh vat bam ban trén bé mat mau. Diéu nay co thé giai thich, ban than kim loai dong va nhom
sau qua trinh thtr nghi€ém dudi tac ddng cac thong sb thuy hoéa ly nhu nhiét do, do man, pH,... da
Hinh thanh cac phirc chat trén bé mit c6 tac dung nhu 1a nhitng doc t6 c6 kha nang khang vi sinh
vét bam ban cao [34].

¢) Sau 5 thang d) Sau 6 thang e) Sau 7 thang
Hinh 2. Hinh anh cdc mdu kim logi sau khi thir nghiém ngam trong nuede bién.

3.2. Téc dd in mon kim loai
Téc d6 an mon trung binh va sai sé tuyét ddi trung binh tng véi 6 1an do d6i v6i mau thép va
3 lan do d6i véi mau kém, nhom va dong ngdm trong nudce bién tai khu vuc cau cang Lit doan
M/BTL Vung 2 Hai quén dugc xac dinh theo cong thire (1) - (7) va duoc tong hop trong Bang 3.
So sanh vai mot so két qua da cong bo thi toc dd an mon cua thép ¢ khu vuc nay cao hon so voi
két qua do dugc ¢ Cang Phu My gan khu vyc thir nghiém cia nhom nghién ctu [29], Trung

Quoc [35] va Australia [36].

Bing 3. Téc dé an mon cac mau kim loai ngdm trong nuée bién tai Cang Lit doan M.

Thép Kém
o/ um/ Két qua da cong bo o/ um/ Két qua da cong bo
(m®.nam) nam (Lm/nam) (m’nim) | nim (um/nam)
1679 = 218 £ ]:_Lf(())-fg(()) [[§59]] 582 79+ i
67,16 8,72 ' 23,28 3,16
100-150 [36]
Nhom Pong
o/ um/ Két qua da cong bd (um/ o/ um/ Ket qUa(dIeL/cong bo
(mZ.nam) nam nam) (m?nim) | ndm ngm)
814 + 93+
25+1,13 | 9+0,42 - 39.07 4.46 32 [37], 32-64 [38]
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Tu bang 3, ta thay gan do tin cay cua pheép do > 96%. Diéu ‘nay cho thiy trong pham vi 10 m
doc theo hudng cau cang cac thong s6 thity hoa 1y ctia nude bién gan nhur khong thay d01 nén tac
d6ng an mon pha huy vat liéu kim loai 1a nhu nhau. Ciing tir bang 3 thay rang két qua téc do in
mon tai khu vie Long Son thir nghiém cao hon so v6i khu vue Cang Phu My, didu nay co thé
giai thich tai khu vue Cang Phit My chiu anh hudng cua séng Thi Vai nén cac thong s6 hoa ly
lién quan dén an mon thap nhu d6 man chi cé tir 20 - 25 ppt, pH = 6,4 - 7,5 [29] va mirc d6 an
mon dong clia nudc bién bé mit tai khu vuc nay ciing rat cao, cao hon nhiéu so voi két qua da
cong bb & Peru [37] va Cuba [38]. Dong 14 loai kim loai duoc sir dung nhiéu trong cac bd phan
tiép xtic véi nudc bién nho kha ning khang @n mon kha t6t, tuy nhién mirc d¢ an mon tai day la
dang bao dong, can phai tim hiéu sdu hon vé nguyén nhén cta hién twong nay.

DPong Nhoém é Thép

Hinh 3. Hinh anh cdc tam kim logi bi dn mon sau 7 thang thir nghiém.

Ngoai ra, khi quan sat hinh anh cdc mau kim loai sau khi loai bo san phdm n mon (hinh 3) ¢6
thé théy cac mau thép, nhom va k&m bi an mon kha ddng déu, tuy nhién, tim mau ddng xuit hién
rat nhiéu vi tri an mon cyc bo, day 1a dang an mon nguy hiém. Mtrc d6 an mon ddng cao, dic biét
1a dn mon diém rat manh clia nudc bién bé mit tai khu vuc nay c6 thé 12 nguyén nhan chinh dan
dén hién tuong hu hong rat nhanh cac dudng dng va bo sinh han trong cac hé thdng lam mat
bang nudc bién, vi cic bd phan nay thuong duoc lam bang hop kim dong.

4. KET LUAN

Théng s thuy 1y hoa tai khu vue Cau cang Lit doan M/BTL Vung 2 Hai quén (khu vuc Long
Son, TP Viing Tau): do mudi 18,4 ppt, pH = 6,9, nhiét d9 29,2 °C, d6 dan dién 30,6 mS/cm, TDS
15,5 g/L.

Nhoém va thép c¢6 mirc d6 bam béan cép 1, cac sinh vat bam day dic sau 3 thang ngdm mau,
Nngoai ra mau nhom con cé tio bién phat trién manh. D6i voi kém thi ¢6 rat it sinh vat bam ban,
dén thang thtr 6 méi xuét hién mot sé ha bam & muc d6 4. Vi ddng hau nhu khéng ¢ sinh vét
nao bam va phat trién.

Két qua téc do dn mon thép 218 £8,72 pum/nam, dong 93 +4,46 pm/nam, kém 79 +3, 16
um/nam, nhém 9 +0,42 um/nam, do tin ciy phép do > 96%. Két qua nay cao hon so v6i mot 50
nghién ctu tai khu vue Cang Pha My va mét vai nudc trén thé giol. Diédu can chu y ¢ day la
ddng c6 xu hudng bi an mon cuc bd. Pay 1 dang dn mon rit nguy hiém, anh hudng rat nhidu cac
thiét bi bang hop kim ddng c6 trén tau dic biét 1a bo phan sinh han.
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ABSTRACT

Investigation of Hydrological, physicochemical parameters, the level of fouling and metal
corrosion rate in seawater environment at Long Son areas of Ba Ria — VVung Tau province

This article presents the results of determining the hydrophysical and chemical
parameters, the degree of fouling, and the corrosion rate of carbon steel, copper,
aluminum, and zinc in the water in the wharf area of the 2" Naval Region M/BTL Brigade
stationed in Ba Ria - Vung Tau province. The measurement results reached the
hydrochemical parameters, the salinity of 18.4 ppt, pH = 6.9, the temperature of 29.2 °C,
and conductivity of 30.6 mS/Cm, TDS 15.5 ¢g/L; The level of fouling showed that the
aluminum sample had the highest level and included seaweed, the carbon steel sample had
a very high fouling density, and the zinc and copper samples had a low density. Corrosion
rate results show that carbon steel 218 + 8.72 um/year, copper 93 * 4.46 um/year, zinc 79
* 3.16 um/year, and aluminum 9 * 0.42 um/year. In particular, the copper sample has
severe localized corrosion at the edges of the immersed specimens.

Keywords: Hydrological; Physicochemical parameter; Level of fouling; Metal corrosion.
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