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Abstract: This study presents the results of analyzing the heavy metal content in 23 real sediment
samples at depths from 0 cm to 92 cm in Thi Nai Lagoon, Quy Nhon, Vietnam, using Inductively
Coupled Plasma Mass Spectrometry (ICP-MS), after processing by wet inorganicization in a
microwave oven. The analysis results showed that almost all metal elements were present in the
sediment samples except for Cd, Se, and V, which were below the detection limit of the method.
The metal content decreased in the following order: Fe > Zn > Mn > Cr > Pb > Cu > Ni > Co > As,
Sb, Hg, Ag. The highest Fe content was in the range of 11075 — 15799 mg/kg, followed by Zn in
the range of 3562 — 5527 mg/kg, and Mn content ranging from 295 - 420 mg/kg. The concentration
of metals (Cr, Pb, Cu, Ni, Co) ranged from 1.1 to 31 mg/kg. Heavy metals such as As, Sb, Hg, and
Ag have low concentrations, ranging from 0.04 to 5.2 mg/kg. Compared to the levels stipulated in
QCVN 43:2025/BNNMT, which specifies the limits for surface water and marine sediment
quality, the sediments in Thi Nai Lagoon, Quy Nhon, show signs of high accumulation of Zn
(many times higher than the QCVN standard). The concentration of metals increases with depth
from 20 cm to the surface near the Total Excess Energy Levels (TELS) in recent years, indicating
the strong impact of human activities on the aquatic environment, causing metals to deposit at the
sediment surface.
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Xéc dinh ham luong kim loai ning trong tram tich 13i tai dam
Thi Nai, Quy Nhon, Viét Nam bang phuong phap ICP-MS
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Tém tit: Nhién ctru nay dé cap dén két qua phan tich ham luong kim loai ning trong 23 miu tram
tich & do sdu tr 0 cm dén 92 cm tai dAm Thi Nai, Quy Nhon, Viét Nam bang phuong phap khoi
pho plasma cam tng cao tan ICP-MS, sau khi xtr 1y bang ki thuit vo co hoa uét trong 16 vi séng.
Két qua phan tich cho thiy hau nhu tat ca cic nguyén t6 kim loai déu c6 mit trong mau trdm tich
trir Cd, Se va V. nam dudi giéi han phat hién ciia phwong phap. Ham luong kim loai giam dan nhu
sau Fe> Zn > Mn > Cr > Pb > Cu > Ni > Co > As, Sb, Hg, Ag. Trong d6 ham luong Fe cao nhit
nam trong 11075 — 15799 mg/kg, tiép dén Zn trong khoang 3562 — 5527 mg/kg, ham lugng Mn
dao déng trong khoang 295 - 420 mg/kg. Cac kim loai Cr, Pb, Cu, Ni, Co, ¢6 ham lugng dao
dong trong khoang 1,1 — 31 mg/kg. Cac kim loai ning nhu As, Sb, Hg va Ag c6 ham lugng thap &
trong khoang 0,04 — 5,2 mg/kg. So véi mirc quy dinh trong QCVN 43:2025/BNNMT quy dinh céc
giéi han chat luong trim tich nuGe mat va tram tich bién thi trim tich & ddm Thi Nai, Quy Nhon
¢6 déu hiéu tich Ity cao Zn (cao gip nhiéu 1an so v6i QCVN). Ham lugng cac kim loai tang 1én tir
d6 sau 20 cm cho dén bé mat gan v6i mic anh huong (TELSs) trong nhirng nam tr¢ lai day cho thiy
su tdc dong manh mé€ cla con nguoi dén moi truong nude khién cac kim loai 1ang dong tai bé mit

cua tram tich.

Tir khéa: 1CP-MS, kim loai ning, tram tich.

1. Mé dau

Kim loai ning 1a nhém chét 6 nhidm c6 doc
tinh cao, kha nang tich liiy sinh hoc va ton luu
lau dai trong mdi truong. Trong cac thuy vuc,
chung thuong hap phu 1én cc hat vat chat lo
limg va ling dong trong tram tich, khién tram
tich trg thanh noi luu giit cac chat 6 nhiém va
phan anh lich sir bién di méi truong theo thoi
gian [1, 2]. Do d6, nghién ctru 15i tram tich
dugc xem 1a mot cong cu hiru hi¢u dé danh gia
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su tich lity kim loai, nhan dién ngudn phat thai
va tai hién lich st 6 nhiém trong cac hé sinh
thai ctra séng, ddm pha va ven bién [2, 3].

Pam Thi Nai 1a dam pha ven bién 16n nhat
khu vyc Nam Trung B9, tiép nhan nguén nudc
tir song Ko6n va song Ha Thanh, dong thoi dong
vai trd quan trong ddi voi phat trién kinh té — xa
hoi cua tinh Binh Dinh. Tuy nhién, qua trinh d6
thi hoa, phat trién cong nghi€p, nudi trong thay
san va cac hoat dong kinh té ven bién di lam
gia ting ap luc 6 nhiém d6i v6i moi truong dam
pha [4]. Chin ddm pha ven bién mién Trung
Viét Nam, trong d6 c6 ddm Thi Nai, cho thiy
ham luong cac kim loai trong trdm tich nhin
chung con thdp nhung da xuat hién dau higu
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tich lily mot s6 nguyén t6 tai cac 10p tram tich
tré. Két qua ciing chi ra rang sy phan bd kim
loai chiu anh hudng déng ké boi thanh phan hat
min va diéu kién léng dong tram tich [2].

Nhitng nim gan day, nhiéu nghién ciru tai
Viét Nam d& ghi nhén xu huéng gia tang tich
Iy kim loai trong tram tich cira séng va ven
bién dudi tic dong ctia hoat dong cong nghiép,
giao thong hang hai va d6 thi hoa [5-8]. Tuy
nhién, cac dir liéu cap nhat vé su phan bd theo
chiéu sdu ctia kim loai trong 15i trdm tich dam
Thi Nai, Quy Nhon van con han ché. Vi vay,
nghién ctru ndy dugc thuc hién nhim xac dinh
ham lugng va danh gia sy phan b6 theo chiéu sau
cla cac nguyén t6 kim loai trong 1i tram tich dam
Thi Nai bang k¥ thuat ICP-MS, gop phan cung
cp co s& khoa hoc cho cong tac danh gia va quan
1y chit lwong mdi truong khu vure.

2. Thuc nghiém
2.1. Hod chat

- Dung dich chuin hdn hop 29 nguyén tb
c6 ndng d6 10 mg/L (mdi nguyén tb) cua
hang Merck.

- Cac axit dac H2SO4 (96%), HNO3 (65%)
loai siéu tinh khiét cia Merck.

- Dung dich H20, 30% (p.A., Merk)

2.2. Thiét bi

- Thiét bi khdi phd plasmacam tng ICP —
MS model Elan 9000 — Perkin Elmer cta My.

Céc diéu kién phan tich thanh phan cac kim
loai ning bang ICP/MS duoc chi ra & Bang 1.

Béng 1. Cac thong so tbi uu ctia thiét bj ICP — MS

ELAN 9000
Céc tham s6 Diéu kién phan tich
Tbc d6 khi Nebulizer 0,9 L/phat
Cong suit plasma 1250 W
Thé thau kinh (LV) 9 Volts
Luu lugng khi plasma 15,0 L/phat
S6 1an quét khbi 10 lan
Thoi gian do cho 1 lan 5,8 gidy
S 1an do lap 3 lan
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2.3. Madu phan tich

Mau dugc lay tai vi tri trdm tich c6 thanh
phan bun sét hon 50%, néu mau c6 thanh phan
hoan toan 1a cat thi phai tién hanh dich chuyén
dia diém lay mau. Mau duoc lay theo do sau tir
0 cm — 92 cm va duoc cit lat khoang cach nhau
2 cm — 3 cm. Mau duge cho vao tui nilon hai
16p, gitra 2 16p nilon la nhan mau (etiket) ghi ki
hiéu miu. Mau sau d6 dwuoc chuyén vé phong
thi nghi¢m, bao quan trong tu lanh sau (-20 °C)
den khi phéan tich & miu trong hai ngay, khi
mau da kho kiét va co khoi lugng khong doi, ta
nghlen mau dén kich thudc hat ¢& 0,1 mm cho
that min.

Luong Binh

Tung Glang

NhonLy

Ky San

Quy thl

Hinh 1. Vi tri dia Iy cia ¢dm Thi Nai.

- Xuir Iy mdu bui; Mau duge xt 1y bang 10 vi
song Berghof, Speed wave 4 (Puc). Can
khoang (0,02 - 0,05) g mau trAm tich (4 nghién
min) trén can phan tich va chuyén vao cac binh
Teflon cua 10 vi song. Thém 4,0 mL HNO3
65%, 1 mL H,SO. 98% va 0,5 ml H,0O, 30%.
Chuong trinh phd mau gém 3 giai doan, tang t4i
120 °C trong 5 pht, tlep tuc tang nhi¢t do
150 °C trong 5 phit. Cudi cung ting nhiét do
lén 180 °C trong 20 phut sau khi hoan tit pha
mau, d& miu ngudi trong 10 phat. Ly miu ra
khoéi 10 vi séng, chuyén miu vao binh dinh mirc
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50 mL, thém nuéc khir ion dén V@.Ch muc loc qua
mang loc 0,45 pm, bao quan trong 6ng nhya facol
trong ti lanh cho dén khi tién hanh phan tich [9].

3. Két qua va thao ludn

3.1. Xac nhan gia tri su dung cua phwong phap
phén tich ICP-MS

Céc thong sb dic trung cia phuong phap
ICP-MS dugc danh gia gdm do tuyén tinh, gisi
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han phat hién va giéi han dinh luong cua
phuong phap (MDL va MQL), do chinh xac
duge thé hién ¢ Bang 2. Buong chuan biéu thi
mdi quan hé tuyén tinh giita cuong do tin hi¢u
(cps) va ndng do chéat phan tich déu co hé sd
tuong quan 16n hon 0,999. Gidi han phat hién va
gi6i han dinh luong cua phuong phap réat thip,
pht hop cho viéc phan tich dong thoi cac kim loai
ham luong vét trong mau trim tich bién.

Bang 2. MDL va MQL ctia phwong phap ICP/MS véi mau tram tich bién

Phuong trinhy =ax + b
Nguyén t6 (y: cps; x- ndng d6 kim loai trong R? MPL MOk
dd do (ppb) (ng/g) (ng/g)
Cr y =983,37x — 691,79 0,9999 1,7 5,6
Mn y =1149,9x — 24,21 1 2,8 9,5
Fe y =1353,6x + 1517 1 0,8 2,7
Co y = 66,092x — 176,31 0,9991 1,0 3,3
Ni y = 1196,8x + 466,22 0,9999 0,5 1,6
Cu y =279,67x — 420,52 1 3,3 11,3
As y = 714,56x + 237,53 0,9999 1,8 6,1
Se y =361,22x — 171,87 1 0,8 2,6
Cd y = 29,509x + 3,3843 0,9998 0,7 2,3
Pb y = 236,31x + 81,285 0,9999 0,2 0,6
Zn y =483,63x — 131,9 0,9999 1,0 3,3
Sh y =915,48x + 411,38 0,9999 1,8 6
Vv y =1292,6x — 8317,1 0,9993 0,2 0,6
Ag y =0,9995x + 1,6636 0,9979 0,2 0,6
Hg y =14,717x + 313,44 0,9958 0,5 1,6

b6 ding cua phuong phép dugc danh gia
qua do thu hoi ciia qua trinh xur ly mau va phan
tich trén ICP/MS voi rnau chuan dugc chiing
nhian CRM (BCR723). Két qua duogc thé hién &
hinh 2 va bang 3 cho thiy dé thu héi H(%) cua
cac kim loai trong mau CRM tir 80 - 95%, do

léch chuan gép phan thdm dinh do tin cay
phuong phap. Pidu nay din téi két luan Ia
phuong phap ICP-MS chinh x4c va déng tin cay
dé phan tich ham luong kim loai ning trong
mau trim tich.
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Bang 1. Két qua phan tich mau chuin CRM

Neuvén 16 Ham lugng duge chimg Ham luong phan tich | Do thu hdi trung binh (%)
gy nhan (mg/kg) (mg/kg) (+ RSD%)
Cr 440 + 18 372 +18 84,5+ 4,0
Mn 1280 + 40 1173+35 91,727
Co 29,8 +1,6 245+ 14 82,4+4,7
Ni 171+3 142 +3 82,8+1,6
Cd 25+04 2,04 +0,39 81,6 +15,6
Pb 866 + 16 697 + 15 80,4+17
Zn 1660 + 100 1576 + 81 95,0 +4,9
Sh 28,2+23 235+2,0 83,2+7,2
1800
1600
1400
@ 1200
&
£ 1000
2 800
2
0 600
=
400
o ||
O — — .
Cr Mn Co Cd Pb Zn Sh

B Nong d6 CRM tiéu chuan (mg/kg)

® Nong d& CRM phan tich (mg/kg)

Hinh 2. Két qua phan tich cac kim loai trong mau CRM.

3.2. Ham lwong cdc kim loai ning trong mau
tram tich 16i tai dam Thi Nai, Quy Nhon

Két qua phan tich 23 miu trdm tich theo d6
sau dugc biéu dién ¢ Bang 4 cho thay cac kim
loai Fe, Zn, Mn c6 ham lugng cao nhat véi muc
trung binh la 14146; 4508; 341,4 mg/kg, trong
khi cac kim loai As, Sb c6 ham luong thap nhat
véi muac trung binh tuong Gng la 3,931; 0,75;
0,012 mg/kg. C6 mot sd kim loai  khong phét
hién dugc trong mau nhu Se, Cd, V. Két qua phan
tich cling chi ra rang ham lugng cac kim loai
ning trung binh trong miu trim tich dugc sap

xép theo thir tyr giam dan nhu sau Fe > Zn > Mn
> Cr>Pb>Cu>Ni>Co>As, Sb, Ag > Se,
Cd, V. Sy phan bd cua cac kim loai ning trong
mau trdm tich dwoc thé hién & Hinh 3 (a,b) va
Hinh 4 (a,b).

Hinh 3(a) cho thiy sy bién doi theo chiéu
sau cia Fe va Cr c6 xu huéng tuong dbi twong
dong. Ham luong ciia hai nguyén t nay twong
ddi 6n dinh & cac 16p tram tich sdu hon 30 cm,
trong khi tir khoang 30 cm dén 16p bé mit xut
hién xu hudng giam nhe roi ting tré lai tir
khoang 20 cm tr¢ 1én. Su gia ting ham lugong
Fe va Cr trong cac 16p trim tich tré phan 4nh sy
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thay d6i nguon vat chat dau vao hoic diéu kién
lang dong trong giai doan gan day. Két qua
phan tich trong quan Pearson ciing cho thay Fe
va Cr c¢6 mbi tuong quan thudn rat chit chg,
ching to hai nguyén t6 nay c6 kha nang duoc
van chuyén theo cting mot con duong va chiu
anh hudng ctia cac qua trinh dia hoéa tuong tu.
Trong cot tram tich nay, ham luong Fe 1a cao
nhit va cao hon rat nhiéu 1an so v&i kim loai
khéc. Piéu nay c6 thé giai thich nhu sau: trong
mdi trudng cira song — dam pha, Fe thuong ton
tai dudi dang cac oxyhydroxyt c6 kha nang hap
phu manh cac nguyén t6 vi luong, trong d6 co
Cr. Khi vat chét lo ltng tir luu vuc séng Con va
song Ha Thanh dugc van chuyén vao dam, su
suy giam van toc dong chay tao diéu kién cho
cac hat bun sét va cac pha giau Fe ling dong,
ddng thoi kéo theo sy tich lity ctia Cr trong tram
tich. Do do6, xu hudng gia ting Fe va Cr & cac
16p tram tich phia trén co thé phan anh su gia
tang ngudn vat chit tir luu vuc két hop véi qua
trinh van chuyen va lang dong tram tich [10].
Hinh 3 (b) cho thay ham luong Mn cao nhat 60
cm va giam dan dén 20cm sau dé thi 6n dinh
dén 40 cm, tir 40 cm trd xuéng ham luong tang
[én. Xu huéng nay trong tram tich cho thdy co
thé nudc 15 tréng tir nguon cung cip Mn?* bi
oxy héathanh Mn** trén bé mat nén ham lugng
Mn cao trén bé mit [11]. Bén canh d6, ham
luong Zn lai ¢6 xu hudng phan bé khong dong
déu va khong theo quy luat ndo. Hinh 4 (a) thiy
su phan bd cia cip Cu-Pb c6 xu hudng tuong
dbi gidbng nhau. Ham lwong kim loai c6 xu
hudng tang dan tir 46 sdu 20 cm dén bé mit,
con & do sau 20 cm trd xudng ndng do twong ddi
gidng nhau hodc giam dan. Xu huéng nay chi ra
su gia ting 6 nhiém trong nhirg nim gin day
do su tang hoat dong dan sinh cdng nghiép,...
Hinh 4 (b) cho thdy ham luong Co, Ni c6 xu
hudng ting nhe tir d6 sau 20 cm dén bé mat,
sau do thi ¢6 xu huéng kha én dinh, chi c6 mot
vai do sau thi ham lugng ting dot bién. Piéu
nay c6 thé giai thich do thanh phan trong trim
tich bi x4o tron vé mat ty nhién nhu mua 1
hut, han héan, bdo,... gay rira troi, ling dong,
tang toc do sa ling kim loai ning trong thoi
gian Ung voi d6 sau hodc anh huodng tir cac vi
sinh vat bién. Cac bao céo trude d6 tai ddm Thi
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Nai cho thay luu lugng nuéc ciia mua kho va
mua mua chénh léch dén 1000 lan [12]. Xu
hudng tang ham lugng c6 thé duoc giai thich do
hoat dong nudi trong thity san ciia dan cu trong
nhimg nam gin day, cac nha may ché bién thyc
phim nhu tém dong lanh,... Qua sy phan b
theo chiéu sdu cua cic nguyén to Pb, Cu, Cr,
Fe, Mn va Co cho thay xu huéng gia ting ham
lugng trong khoang 20 cm phia trén cua 161
tram tich, phan anh su tich liiy kim loai manh
hon & cac 16p tram tich dwoc ling dong gan
day. Xu huéng nay cho thdy ngudn bo sung kim
loai vao dam Thi Nai c6 xu hudng gia ting theo
thoi gian, nhiéu kha ning lién quan dén su gia
tang tdc dong cua cac hoat dong nhan sinh trong
luu vuc hon 1a chi do bién dong tu nhién cua
nén dia chit. Ké qua phan tich twong quan
Pearson ciing cho thay Fe, Cr, Co, Ni va Pb co
mdi tuong quan thuén chat ché, ching to cac
nguyén t6 nay c6 kha ning dwoc van chuyén
theo cung mdt con duong va chiu anh hudng
cua cac qua trinh dia hoa tuong ty. Trong moi
truong ctra song — dim pha nhu dim Thi Nai,
cac hat bun sét min va cac oxyhydroxyt Fe—Mn
c6 dién tich bé mat riéng 16n cung kha ning hap
phu manh, déng vai tr6 1 pha mang quan trong
d6i véi cac kim loai niang. Khi vat chat lo ling
tor luu vuc song Con va song Ha Thanh dugc
van chuyén vao dam, su suy giam vén toc dong
chay tao diéu kién cho cac hat min ling dong,
ddng thoi kéo theo cac kim loai di hp phu trén
bé mit hat trAm tich. Do dé, su gia ting ham
luong kim loai & cac 16p tram tich tré ¢ thé
duogc giai thich chu yéu boi qua trinh vén
chuyén va lang dong tram tich két hop voi su
gia tang nguon dau vao tu luu vuc, thay vi quy
két cho mot ngudn phat thai don le. Nguoc lai,
Zn ¢6 modi tuong quan yeu v6i cac nguyén t6
con lai, cho thay nguyén to ndy c6 thé chiu anh
huéng ciia ngudn phat thai khac hodc c6 co ché
dia hoa khac biét trong moi truong trAm tich.
Bén canh d6 mic du két qua cho thay xu huéng
gia ting ham luong kim loai trong cac 16p tram
tich tré, nghién ctru ndy chwa c6 sb lidu dong
thoi vé sy phat trién kinh té - xa hoi, luu luong
dong chay hodc s6 liéu khi twong theo timng giai
doan ling dong dé dinh lugng muc do dong gop
clia tirng ngudn phat thai. Vi vay, cac nhan dinh
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vé ngudn gbc kim loai chi dugc dua ra & mirc
dd xu hudng, dua trén dac diém dia hoa cua
tram tich, két qua phan tich twong quan giita
cac nguyén td va cac nghién ciru di cong bd vé
khu vuc ddm Thi Nai. Viéc két hop hd so trAm
tich v6i cac chudi sb liéu vé st dung dét, hoat

dong cong nghiép, nudi trong thiy san va diéu
kién thity van trong cac nghién ciru tiép theo s&
gitip 1am rd hon mdi lién hé giita bién dong kim
loai ning va cac hoat dong phat trién trong luu
vuce [1, 2, 21].

Bang 4. Ham lugng kim loai (mg/kg) trong miu tram tich cot theo 6 sau cm tai dam Thi Nai

Po Cr Mn Fe Co Ni Cu As Pb Zn Sb Ag
sau mg/kg | mg/kg mgkg | mglkg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg | malkg
0-2
26,16 | 419,58 13897 8,301 10,08 17,22 0,747 23,24 3952 0,041 <LOD
cm
4-6
cm 26,80 | 354,13 | 14733 8,481 9,256 15,49 <LOD 25,15 5163 0,055 0,792
8-10
20,81 | 317,93 | 12021 7,370 7,503 14,14 <LOD 19,81 4980 0,084 <LOD
cm
12-14
20,47 | 327,46 | 12026 7,847 10,22 11,13 0,404 16,03 3812 0,044 <LOD
cm
16-18
16,95 | 309,25 11075 6,202 7,120 10,30 <LOD 12,54 5527 0,019 <LOD
cm
20-22
18,30 | 304,91 | 11333 6,857 6,860 7,734 0,053 13,39 3948 0,177 0,068
cm
24 - 26
22,43 | 320,52 | 13814 8,614 9,177 8,940 3,724 16,81 4195 0,041 0,039
cm
28 -30
cm 22,35 | 325,25 | 12721 7,821 7,678 11,89 0,329 14,53 4648 <LOD <LOD
32-34
cm 25,36 | 326,40 | 14084 8,845 10,52 10,11 0,381 16,21 3769 0,012 0,173
36 - 38
25,80 | 316,37 | 14213 8,100 9,975 10,06 <LOD 17,24 4544 <LOD 0,054
cm
40 - 42
25,26 | 336,73 14562 8,778 10,02 11,11 0,116 17,51 4423 <LOD 0,051
cm
44 - 46
cm 26,28 | 391,33 | 15331 9,090 9,951 11,02 0,408 16,75 4625 <LOD <LOD
48 - 50
cm 23,27 | 363,83 | 14504 8,447 9,303 9,684 2,926 16,17 3562 <LOD <LOD
52-54
cm 26,39 | 381,37 | 15394 9,340 19,39 13,58 <LOD 17,04 4483 0,004 0,100
56 - 58
27,30 | 375,58 | 15724 8,995 11,60 13,59 2,857 17,29 4363 0,007 0,125
cm
60 - 62
27,11 | 348,11 14817 9,063 12,06 12,60 0,593 19,08 5111 <LOD <LOD
cm
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64c;n‘36 2669 | 34224 | 15048 | 8173 | 1287 7,537 1,578 17,81 5110 | 0010 | 1422
68c;n7° 2566 | 29478 | 13418 | 7115 | 9,663 10,47 <LOD 15,96 5140 |<LOD | <LOD
72c;n74 2783 | 32260 | 14804 | 8492 | 11,39 11,01 <LOD 17,68 5097 | <LOD | 0,045
76c;n78 2762 | 36003 | 15382 | 8739 | 11,13 1071 0,878 17,82 4305 | 0022 | 0283
BOC;nSZ 2855 | 34705 | 15799 | 8834 | 1228 11,07 5,199 18,11 4188 | <LOD | <LOD
846;:6 3136 | 31805 | 15708 | 8889 | 1353 11,08 2,459 18,77 4261 | <LOoD | 0,038
88-90| o764 | 34701 |140a2 | 792 | 937 832 4632 | 1610 | 4491 |<LoD | <LoD
GTLN| 3136 | 4196 | 15799 | 9340 | 19.39 1722 5,199 2515 5507 | 0477 | 1422
GTNN| 1695 | 2948 | 11075 | 6202 | 63860 7,537 0,053 12,54 3562 | 0004 | 0038
TB | 2506 | 3414 | 14146 | 8275 | 1048 1137 1,186 17,44 4508 | 0012 | 0139
Ham leong Fe (mg/kg) Ham lwomg Zn (mg/kg)
0 4000 $000 1200016000 20000 0 1500 3000 4500 6000
0
0
16 10
20 20
45 + 30
40
w 40 s 2 N
(-1} "
“w -
g 50 + 53 +
2 g 2z
E 60 9 ~ 60 B
%6 80
% 90
100 " 100 v . .
¢ 10 20 0 150 300 450
Ham lwvong Cr (mg/kg) Ham lwong Mn (mg/kg)
() (b)

Hinh 3 (a). Sy phan b6 cua Fe va Cr trong mau tram tich (b) Su phan b cia Mn va Zn trong miu tram tich.
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Ham lugng( mg/kg)
0 10 20 30

30

40

50

(m) nes 0@
n)—s— qd-u-

60

70

80

90

100

(@)

Hinh 4 (a). Su phan bd ciia Pb va Cu trong mau tram tich (b) Sy phan bé ciia Co, Ni trong trim tich.

3.3. Moi twong quan giita ham lwong cdc kim
logi ndng trong tram tich

Hé sb tuong quan Pearson (r) duoc phan
tich bang phan mém théng ké SPSS ¢6 két qua
trong Bang 5. Cac kim loai nhu Cr, Mn, Co, Ni,
Cu, Pb, Fe c6 méi tuong quan thuan chit ché
v6i nhau véi p < 0,05 chi ra rang cac kim loai
nay c6 sy tich liy 6n dinh trong tram tich ching
t6 ching cing mot ngudn thai. CUng véi sy
danh gi4 phan bd cta cac kim loai ning trong

Ham lwong (mg/kg)
0 10 20 30

. 9

30 :\
!

W

2 40 b

I~ R (o)

= e

> [ / *
60 Z

®-9—a%

8
\
"
70 s ?
80 /.

o

(b)

tram tich c6 thé du doan ngudn phatsinh cac
kim loai nang chu yéu tir qua trinh ria tréi bé
mdt tai cac khu khai thac khodng san, nudc thai
cdng nghiép. Két qua phan tich twong quan trén
cho thdy Zn khéng c6 mdi quan hé twong quan
tuyén tinh v&i cac kim loai con lai. Do do, co
thé du doan Zn dén tir cac ngudn thai khac so
véi cac kim loai con lai. Zn trong trAm tich co
thé lién quan dén nudc thai sinh hoat, chan nudi
va chét thai thyc pham.

Bang 5. Hé sb twong quan giita c4c kim loai trong mau tram tich

Nguyén tb Cr Mn Co Ni Cu Pb Fe Zn
Cr 1
Mn 0,381 1
Co 0,74** 0,581** 1
Ni 0,618** 0,384 0,676** 1
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Cu 0,245 0,515** 0,284 0,204 1
Pb 0,508* 0,477* 0,426* 0,202 0,724** 1
Fe 0,924** 0,523* 0,857** 0,671** 0,154 0,414* 1
B 0,478* -0,09 0,382 0,217 0,023 0,271 0,367
Zn -0,002 -0,26 -0,305 -0,051 0,103 0,001 0,271 1

Tir két qua & Bang 5, c6 thé thdy cac kim
loai nhu Cr, Mn, Co, Ni, Cu, Pb, Fecod mdi
tuong quan thudn chat ché vdi nhau, voi p <
0,05 chi ra rang cac kim loai nay c6 sy tich liy
6n dinh trong tram tich, ching té ching cing
mot ngudn thai. Cung véi su danh gia phan b
ctia cac kim loai ning trong tram tich cd thé du
doan ngudn phét sinh cac kim loai nang chu yéu
tr qué trinh rua tréi bé mit tai cac khu khai thac
khoang san, nudc thai cdng nghiép. Két qua
phan tich tuong quan trén cho thay Zn khong co
mdi quan hé twong quan tuyén tinh véi cac kim
loai con lai. Do @9, c6 thé du doan Zn dén tir

cac nguon thai khac so vdi cac kim loai con lai.
Zn trong tram tich c6 thé lién quan dén nudc thai
sinh hoat, chan nu6i va chat thai thyc pham.

3.4. Panh gié 6 nhiém cac kim loai ning trong
tram tich

D¢ danh gia 6 nhiém kim loai ning trong
trAm tich, tién hanh so sanh chét luong trAm
tich trong nghién ctru nay véi Quy chudn Viét
Nam (QCVN 43: 2017/BTNMT) [14] quy dinh
v6i Tiéu chuan Canada cing véi cac nghién ctru
trong nudc va thé gidi trong Bang 6.

Bang 6. Chat luong tram tich (qua ham lugng kim loai (mg/mg) ctia viing nghién ctru so véi QCVN va ISQGs
cuing véi nghién ciru trong va ngoai nudéce

Dia diém Pb Zn Cu As Ni Co Cr Mn Ag Fe TL
Cua song Cém, 92 178 | & 42 8 | 17 90 827 - - [18]
Hai Phong
Cua song Ba Lat, 605 | 9012 |522 | 266 317 - - - | s
rimg ngdp mén
Thuong - 75 37 65 24 124 201 . 47
Séng nguon
Thi [17]
Vol Ha hru 17 58 31 | 14 63 421 - 36
ai
Pam Al-Sal
am Al-Salam, 81 281 | 92 60 - 61 242 - 276 | [19]
Arap
Séng Duong Ttr, ) 0 ) o
S o ot 15,24 58 |17.16 2348 823  [0,051% 26% | [20]
QCVN 43:2017
g 112 271 | 108 | 416 160
[16]
PEL 30,2 124 |187 | 724 |159 | - 52,3
Thurong luc dia va
oM ue Gha vo 20 71 25 15 20 | 10 35 600 50 35%
trai dat
) . 10
Trungbinh lucdiavo | g, 80 75 10 |105 | 20 | 185 | 1400 g0 |707% | PO
trai dat
PAm Thi Nai 17.44 | 4508 |11,37 | 075 |1048 |8275 | 2506 | 3414 | 0139 | 14146
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Ham lvong (mg/kg)
, >

Mn

Dia diem

Hinh 5. Biéu dd so sanh ham lrong kim loai néng trung binh trong trdm tich cua dAm Thi Nai
véi cac khu vyce trong va ngoai nudc.

Tir Bang 6 va Hinh 5, nhan thdy cac kim
loai niang trong trim tich & dim Thi Nai, Quy
Nhon nhin chung déu thap hon so véi vé6i cac khu
vuc dugc nghién cuu khac tai Viét Nam va cac
khu vuc khac trén thé gidi. Tai cira song CAm,
Hai Phong cho thiy ham luong céc kim loai Pb,
Cu, Ni, Co, Cr, Mn gip tir 2 dén 7 lan so voi
dam Thi Nai, ddc biét 1a ham luong As gép 56
lan. Néu so sanh ca hai dia diém v6i Quy chuan
Viét Nam — 2017 co thé thay clra séng Cam
dang c6 xu hudng bi 6 nhiém kim loai ning, vi
ham lugng cac kim loai gan dat dén gié tri gioi
han cia QCVN/TELS va vugt ngudng muc anh
hudng c6 thé xay ra (PEL). Sy phan by ham
luong cua cac kim loai ning tai dam Thi Nai v6i
cac khu vuc khac duoc liét ké ciing tuong tu voi
clra sdng Cam. Bén canh d6, ham luong kim loai
nang & cira song CAm gap gan 2 1an so voi clra
song Ba Lat, diéu nay hop 1y khi cira song Cam
la noi c6 hoat dong manh mé ctia con nguoi &
day, nhu bén cang, dan cu, khu d6 thi méi,...
Con dbi véi cira séng Ba Lat 1a khu vuc kém
phat trién hon, chu yéu hoat dong nudi trong
thuy hai san, khai thac cat, lugng phu sa tir dong
song khéc do veé,... Két qua nghién ctru cho
théy ph?m 16n cac kim loai (Fe, Mn, Cr, Co, Ni,
Cu va Pb) c6 mirc d6 lam giau thap dén trung
binh theo cac chi so dia héa. Tuy nhién, Zn c6
ham lwong cao va vuot ngudng huéng dan chit
luong trAm tich (TEL/PEL), cho thiy day la

nguyén to co nguy co gdy tac dong dén moi
truong trim tich va can dugc uu tién theo doi
trong cac nghién ciru tiép theo

3. Két lun

Nghién ctu da xac dinh ham lugng va sy
phan bd theo chidu sau cua cac kim loai Fe,
Mn, Cr, Co, Ni, Cu, Pb, Zn va As trong 161 tram
tich ddm Thi Nai bang phwong phap ICP-MS.
Két qua cho théy Fe, Cr, Mn, Co, Ni, Cu va Pb
¢6 xu hudng gia ting ¢ khoang 20 cm phia trén
ctia 15i trdm tich, phan anh sy thay d6i ngudn
vat chat ddu vao va qua trinh tich Iiy trong giai
doan ling dong gan ddy. Phan tich trong quan
Pearson cho théy Fe, Cr, Co, Ni va Pb c¢6 mbi
tuong quan chit chg, cho thdy cac nguyén t6
nay c6 kha ning dugc van chuyén va tich liy
theo cac qua trinh dja hoa tuong tu. Két qua
danh gia bang cac chi sé CF, EF va Igeo cho
thdy phan 16n cac kim loai c6 mirc d6 lam giau
thip dén trung binh, trong khi Zn thé hién mirc
do tich lily cao va 1a nguyén t6 can duogc vu tién
giam sat. Két qua nghién cau la co s¢ khoa hoc
phuc vu cong tac quan trac, quan ly chat lugng
tram tich va bao vé méi truong dam Thi Nai.

Lo1i cam on

Cong trinh né}{ dugc hoan thanh nho sy hd
tro kinh phi ctia d¢ tai TN. 25.07 (Truong Dai
hoc Khoa hoc Ty nhién).
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