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HAM LUQNG CAC KIM LOAI NANG TRONG TRAM TiCH TAI CAC TRAM
QUAN TRAC NHA TRANG, VONG TAU VA RACH GIA (1998-2014)

Tém tit

L& Thi Vinh, Nguyén Hong Thu, Duong Trong Kiém, Pham Hiru T4m,

Pham Hong Ngoc, Lé Hung Phii, V& Tran Tuén Linh

Vién Hai dwong hoc, Vién Han lam Khoa hoc & Cong nghé Viét Nam

Két qua phan tich kim loai nang trong tram tich do Tram Quan tric va Phan
tich méi trudng bién Mién Nam thuc hién trong thoi gian 1998 - 2014 cho
théy ham lugng cic kim loai ndng dao dong trong pham vi rong tai tram Nha
Trang, Viing Tau va Rach Gid nhung khong c6 sy khéac biét gitra cac thoi ky
khao sat (thang 3-4 va thang 8-9). Khoang dao dong tai tram Nha Trang la
Zn: tur 14,7-99,5 pg/g, Cu: tr 3,9 - 26,0 ug/g, Pb: 4,7 - 39,3 ug/g, As: 0,13-
16,07 pg/g, Cd: 0-4,8 ug/g, Hg: 0,02-2,76 pug/g; tai tram Viing Tau la Zn tu
7,0-65,1 ug/g, Cu: tu 1,6-21,8 ug/g, Pb: 2,2-27,6 ugl/g, As: 0,1-7,3 ug/g;
Cd: 0-4,5 pg/g; Hg: 0,02-1,24 pg/g) va tram Rach Giad 1a Zn: to 16,6-
113,1 pg/g, Cu: tr 1,8-19,1 pg/g, Pb: 2,4-43.2 ug/g, As: 0,14-13,84 ng/g,
Cd: 0-4,8 ug/g, Hg: 0,02-0,93 ug/g).

Ham lugng céc kim loai nang tai tram Nha Trang va Rach Gia ludn cao hon
so voi tram Viing Tau. Mot cach téng thé, theo thoi gian, xXu thé bién dong
cua ham lugng cac kim loai nang tai ca 3 tram déu khong r6 rang mac du
ham lugng Zn tai tram Nha Trang va Rach Gid c6 xu thé giam dan. Nhin
chung, chat lugng mdi truong trAm tich tai 3 tram quan tric vé mat kim loai
ning déu nim trong giéi han quy dinh trong Quy chuin K¥ thuat Quic gia
vé tram tich.

HEAVY METAL CONTENTS IN SEDIMENT AT MONITORING STATIONS

Abstract

NHA TRANG, VUNG TAU AND RACH GIA (1998-2014)

Le Thi Vinh, Nguyen Hong Thu, Duong Trong Kiem, Pham Huu Tam

Pham Hong Ngoc, Le Hung Phu, Vo Tran Tuan Linh

Institute of Oceanography, Vietnam Academy of Science & Technology

The analysis results of heavy metals in sediment at monitoring stations Nha
Trang, Vung Tau and Rach Gia from 1998 to 2014 showed that heavy metals
varied widely: in Nha Trang station (Zn: from 14.7 to 99.5 pg/g; Cu: from
3.9 to 26.0 pg/g; Pb: 4.7 to 39.3 pg/g; As: 0.13 to 16.07 pg/g ; Cd: 0 to
4.8 ug/g; Hg: 0.02 to 2.76 pug/g), Vung Tau station (Zn: from 7.0-65.1 ug/g;
Cu: from 1.6 to 21.8 pug/g; Pb: 2.2 to 27.6 ug/g; As: 0.1 to 7.3 ng/g ; Cd: 0-
4.5 ng/g; Hg: 0.02 to 1.24 pg/g) and Rach Gia station (Zn: from 16.6 to
113.1 pg/g; Cu: from 1.8 to 19.1 pg/g; Pb: 2.4 to 43.2 ug/g; As: 0.14 to
13.84 pg/g; Cd: 0 to 4.8 pg/g; Hg: 0.02 to 0.93 ug/g). However, there was
no difference between the survey conducted in March-April and August-
September.
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Heavy metal contents in sediment at Nha Trang and Rach Gia stations were
always higher compared to those in Vung Tau station. Overall, by the time,
the variation trend of heavy metal contents in all three stations was not clear
although Zn contents in Nha Trang and Rach Gia stations had the trend of
decreasing. In generally, the sediment quality in term of heavy metals at
three stations was good and suitable for the aquatic life compared to

National Technical Regulation on Sediment Quality in Vietnam.

1. MO PAU

Tram Quan tric va Phan tich mdi truong
bién Mién Nam duoc thanh 1ap vao giira
thap ky 90 cua thé ky 20. Tt khi thanh lap
dén nay, tram d3 quan tric céc thong so moi
truong bién, trong do6 c6 cdc thong s6 héa
hoc trong nudc va trdm tich trong viing bién
ven bd nam Viét Nam. Céc két qua quan
trdc mdi truong nude bién di duge cong bd
trong cdc thoi gian truéc day (Vo Van
Lanh, 1999; La Van Bai, 2003, 2007, 2009
va Vi Tuan Anh, 2011) trong khi céc két
qua quan trac trim tich bién van chua dugc
xuét ban mac di trong sd cdc tdc nhan gay o
nhiém, kim loai ning dwoc quan tdm nhiéu
boi tinh doc, tinh bén ving trong moi
truong (Clark va cs., 1997). Trong modi
treong thily sinh, tram tich ¢6 vai trd quan
trong trong su hép thu cdc kim loai ndng
béi su ling dong clia cic hat lo ling va cdc
qud trinh c6 lién quan dén bé mat cic vat
chat vo6 co va hiru co trong tram tich. Su
tich tu cic kim loai ndng trong tram tich c6
thé gdy anh huong khong tot dén doi séng
ctia cdc sinh vat thuy sinh va c6 thé gay anh
huong xdu dén stc khoe cua con nguoi
thong qua chudi thtrc an; vi du nhiéu loai
dong vat khong xwong séng str dung trim
tich nhu ngudn thirc an, vi thé co thé ching
1a noi luu gitt va tich ty kim loai ndng
(Carles va cs., 2000).

Vi vay, nhdm bo sung thong tin vé két qua
quan trdc, bai béo nay thao luan vé ham
luong cac kim loai ndng trong tram tich tai 3
tram quan tric Nha Trang, Viing Tau va Rach
Gia. bay la 3 tram duoc quan trac lién tuc tur
khi thanh 13p dén nay. Dic trung ciia 3 tram
nay dugc tém tit nhu sau:

- Tram Nha Trang: dugc dat trong
vinh Nha Trang (toa do: 12°12°45”N -
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109°13’12”E, d6 sau 19-20 m), mot trung
tam du lich 16n ciia ca nudc dong thoi ciing
Ia mot khu vuc tiép nhén chét thai tir cdc
song Cai, Quan Truong, hoat dong nudi
tréng thuy san, hoat dong du lich, sinh hoat
do thi va hoat dong cang.

- Tram Viing Tau: dugc dat tai ctra vinh
Ganh Réi (toa do: 10°23°27”°N
107°01°05”E, do siu: 8-9 m), noi chiu anh
huong cua hé théng séng Sai Gon, Pong
Nai, hé thong song Mé Kong va cdc hoat
dong kinh té xa hoi ctia TP. H6 Chi Minh,
Ving Tau.

- Tram Rach Gid: dugc dat trong vinh
Rach Gia (toa do: 10°00°26”N
104°56°20”E, do sau: 3-5 m), noi chiu anh
huong hé théng kénh thodt 1 ra bién tay
va céac hoat dong kinh té xa hoi mién Tay
Nam B§.

IL. TAI LIEU VA PHUONG PHAP

1. Thu miu

Mau trdm tich bé mat (0-5 cm) dugc thu
dinh ky 2 lan/nam tr nam 1998 dén nam
2014 vao thang 3-4 va thang 8-9 bang
cuéc thu mau chuyén dung. Vi tri cdc
tram thu mau dugc trinh bay trong hinh 1.
2. Bao quin miu

M3u trim tich dwoc déng géi trong bao
polyethylene va gilr lanh & nhiét do 4°C
cho dén khi phan tich (trong thoi gian
khoang 10 ngay, FAO, 1975).

3. Cac chi tiéu dwgc phan tich la Zn, Cu,
Pb, As, Cd va Hg.

4. Phwong phap phan tich

Céq kim loai ndng trong trdm tich duoc
chiét bang cach dun trong dung dich axit
nitric 10% & nhiét o 100°C trong thoi gian



24h va loc qua mang loc 0,45um
(Hungspreugs va cs., 1991). Cac kim loai
trong dung dich loc duoc phéan tich bang
phuong phdp quang phd hép thy nguyén tir
(AAS) d6i voi Zn, Cu, Pb va Cd va bang
phuong phdp quang phd hép thy nguyén tir
k¥ thuat hydrua (HAAS) dbi voi As.

S. Phuong phap xir Ii s6 liéu va danh gia
chit lwong trim tich

Str dung phian mém Excel dé tinh todn va
xdc dinh duong xu thé (Trendline) véi kiéu
hoi quy tuyén tinh (Linear) dé x4c dinh xu
the dién bién cia cdc kim loai ndng trong
tram tich tai cdc tram quan trac.

Chat luong tram tich dwoc danh gid va
thao luan theo QCVN 43:2012/BTNMT dbi
v6i trim tich nudc man, nudc lo va mot )
két qua quan tric mdi truong nudc tai cdc
tram.

BIEN PONG

Quin dao o
Trwéng Sa

08°

Hinh 1. Vi tri c4c tram quan tréc
Fig. 1. Location of monitoring stations

III. KET QUA

1. Ham lwong cac kim loai ning trong
tram tich tai tram Nha Trang

Ham luong cic kim loai ning trong trim
tich dugc thong ké trong bang 1 theo timg
dot khao sit. Céc sb liéu trong bang 1 cho
théy mac du ham luong cac kim loai nang
dugc quan tric bién dong trong pham vi
kha rong (Zn tr 14,7-99,5 ug/g; Cu: tir 3,9-
26,0 pg/g; Pb: 4,7-393ug/g; As: 0,14-
16,07 pg/g; Cd: 0-4,8 pg/g; Hg: 0,02-
2,76 ug/g) nhung sy khic biét vé ham
luong céc kim loai ning giita 2 dot thu mau
trong nam la khong r6 rét. Can cur theo cac
gid tri giéi han (GTGH) qui dinh trong
QCVN 43:2012/BTNMT, &4p dung cho
trAm tich nudc man, nude lo voi muc dich
bao vé doi song thuy sinh c¢6 thé thiy Ia
ham luong cdc kim loai ning trong trAm
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tich tai tram Nha Trang ludn thép hon céc
gid tri gioi han rat nhiéu va it c6 kha nang
anh hudng t6i doi song thay sinh.

2. Ham lwgng cac kim loai niang trong
tram tich tai tram Viing Tau

Ham luong cic kim loai ning trong trim
tich tai tram Viing Tau duogc thong ké trong
bang 2 theo ting dot khdo sat. Cac $6 liéu
trong bang nay cho thidy ham luong cdc
kim loai ndng duoc quan tric tai tram nay
cling bién dong trong pham vi khd rong (Zn
tr 7,0-65,1 pg/g; Cu: tor 1,6-21,8 pg/g;
Pb: 2,2-27,6 ugl/g; As: 0,1-7,3 ug/g; Cd:
0-4,5ug/g; Hg: 0,02-1,24 pg/g) va cling
khong c6 sy khac bi¢t vé ham luong cac
kim loai ning gifta 2 dot thu mau. Cin ctr
theo cdc gid tri giéi han quy dinh trong
QCVN 43:2012/BTNMT c¢6 thé thiy Ia
ham luong cdc kim loai ning trong trAm



tich tai tram Viing Tau ludn thip hon cdc
gid tri gidi han rat nhiéu va it c6 kha nang
anh huong té1 doi song thuy sinh.

3. Ham lwgng cac kim loai ning trong
tram tich tai tram Rach Gia

Ham luong cdc kim loai nang trong tram
tich tai tram Rach Gia duoc théng ké trong
bang 3 theo ting dot khao sit. Cac s liéu
trong bang 3 cho thidy ham luong cdc kim
loai nang dugc quan tric tai tram nay ciing
bién dong trong pham vi khd rong (Zn tir

16,6-113,1 pg/g; Cu: to 1,8-19,1 ugl/g;
Pb: 2,4-43,2 ng/g; As: 0,14-13,84 ug/g;
Cd: 04,8 ug/g; Hg: 0,02-0,93 pg/g) va
ciing khong c¢6 sy khéc biét vé& ham luong
cdc kim loai ning gitra 2 dot thu mau trong
mdi ndm. Cin cr theo cdc gid tri gidi han
qui dinh trong QCVN 43:2012/BTNMT c6
thé n6i 12 ham luong céc kim loai ndng
trong trAm tich tai tram Rach Gi4 lu6n thép
hon cdc gid tri gidi han rt nhiéu.

Béng 1. Ham luong cdc kim loai néng (ng/g) trong tram tich
tram quan trac Nha Trang (1998-2014)
Table 1. Heavy metal content (ug/g) in sediment at Nha Trang monitoring station (1998-2014)

Kim Thang 3-4 Thang 8-9 QCVN 43:
loai Trung binh Cyctiéu Cuwc dai Trung binh Cuctiéu Cucdai 2012/BTNMT
Zn 50,0 14,7 99,5 50,6 24,0 97,2 271
Cu 13,1 5.4 26,0 11,8 3,9 15,4 108
Pb 27,4 12,6 39,3 26,0 4,70 36,1 112
As 3,82 0,11 8,50 4,38 0,16 16,07 41,6
Cd 0,76 0 4,80 0,52 0 0,50 4,2
Hg 0,56 0,02 1,99 0,60 0,18 2,76 0,7

Béng 2. Ham lugng cdc kim loai néng (ug/g) trong tram tich
tram quan trac Viing Tau (1998-2014)
Table 2. Heavy metal content (ug/g) in sediment at Vung Tau monitoring station (1998-2014)

Kim Thang 3-4 Théang 8-9 QCVN 43:
loai Trung binh Cuectiéfu Cuwcdai Trung binh Cuctiéu Cuwcdai  2012/BTNMT
Zn 28,8 7,0 454 30,9 11,3 65,1 271

Cu 7,4 4,9 10,8 7.3 1,6 21,8 108

Pb 11,6 52 27,1 11,6 2,2 22,7 112

As 3,23 0,1 73 347 0,06 7,24 41,6

Cd 0,53 0 45 0,35 0 2,60 4,2

Hg 0,37 0,0 1,24 0,36 0,14 091 0,7

Béng 3. Ham luong cdc kim loai néng (ug/g) trong tram tich
tram quan trac Rach Gié (1998-2014)
Table 3. Heavy metal content (ug/g) in sediment at Rach Gia monitoring station (1998-2014)

Kim Théang 3-4 Thing 8-9 QCVN 43:
loai Trung binh Cuctiéu Cuwcdai Trung binh Cuctiéu Cuwcdai  2012/BTNMT
Zn 63,9 16,6 113,1 57,5 18,5 92,2 271

Cu 10,6 4.4 18,7 10,8 1,8 19,1 108

Pb 19,9 12,0 432 18,4 2,4 30,4 112

As 4,7 0,14 11,31 4,96 0,21 13,84 41,6

Cd 0,64 0 4,8 0,81 0 4,50 4,2

Hg 0,36 0,02 0,77 0,45 0,25 0,93 0,7
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IV. THAO LUAN

1. Sy khac biét vé ham lweng cdc kim
loai nang trong tram tich giira 3 tram
quan trac

Gia tri théng ké toan by ham lugng céc kim
loai ndng tai cac tram duogc trinh bay trong
bang 4. T bang nay cé thé thiy 1a ham
lugng céc kim loai nang tai tram Viing Tau
(gid tr1 trung binh cua Zn: 29,9 ng/g; Cu:
7,55 uglg; Pb: 12,2 ugl/g, As: 3,41 ug/g;
Cd: 0,45 pg/g; Hg: 0,36 pg/g) ludn thap
nhit so voi 2 tram Nha Trang (gid tri trung
binh cua Zn: 50,3 ug/g; Cu: 12,9 ug/g; Pb:
26,3 uglg, As: 4,09 ug/g; Cd: 0,63 pg/g;
Hg: 0,56 ug/g) va Viing Tau (gia tri trung
binh cua Zn: 60,1 pg/g; Cu: 10,6 ug/g; Pb:
20,5 ug/g, As: 4,65 ug/g; Cd: 0,81 pg/g;
Hg: 0,39 pg/g). Piéu nay mot phan 1a do
tram nay dugc dat tai cia vinh Ganh Rai,
noi dong chay thuong manh hon so voi
trong vinh nén vat chit thuong xuyén bj
x40 trdn, it duoc léng dong hon so vai 2
tram Nha Trang va Rach Gid, noi vat chét
trong d6 c6 kim loai ndng tir cdc hoat dong
KT-XH va tg nhién dugc song dua ra va

ling dong xubéng méi trudng trim tich qua
su hinh thanh cac thé keo tu (floculation, L&
Thi Vinh va cs., 2007). Theo cdc két qua
quan tric trong thoi gian tir 1994 dén 2014
moi truong nudc tai 3 tram nay thuong co
pH > 7,5 va DO > 5 mg/l, nhu vay céc kim
loai ning dugc ling dong va khé bén viing
trong tram tich, kha ning khoing héa
khong ding ké (Luoma, 1990; Lars
Stenvang Hanse va Thomas Henry
Blackburn, 1991). Theo Luoma (1990) mét
trong céc yéu t6 anh hudng téi ham luong
cac kim loai nang la kich thudc hat cua
trAm tich, kich thudc hat cang nho thi ham
luong cic kim loai nang cang 1én. Tuy
nhién, do cép hat trAm tich khong dugc
quan trac nén viéc thao luén con bi han ché.
Bén canh do, cdc s6 lidu trong bang 4 clng
chi ra rdng ham lugng Cu va Pb trong trim
tich tram Nha Trang cao hon trong khi ham
luong Zn thép hon so véi tram Rach Gia.
Sy khéc biét nay c6 thé do diéu kién tu
nhién va cic hoat dong KT-XH trong khu
vuc vinh Nha Trang va Rach Gid mang lai.

Bang 4. So sanh ham lugng céc kim loai ning (ug/g) trong tram tich giita céc tram quan tric
Table 4. Comparison of heavy metal content (ug/g) in sediment among monitoring stations

Kim Nha Trang Viing Tau Rach Gia
loai Trung Cuc Cuc Trung Cuc Cuc Trung Cuc Cuc
binh tiéu dai binh tiéu dai binh tiéu dai
Zn 50,3 14,7 99,5 29,9 7,0 65,1 60,1 16,6 113,1
Cu 12,9 3,9 26,0 7,6 1,6 21,8 10,6 1,8 19,1
Pb 26,3 4,7 39,3 12,2 2,2 27,1 20,5 2,4 43,2
As 4,09 0,13 16,07 341 0,06 7,30 4,65 0,14 13,84
Cd 0,63 0 4,8 0,45 0 4,50 0,81 0,0 4,80
Hg 0,56 0,02 2,76 0,36 0,02 1,24 0,39 0,02 0,93

2. Xu thé bién déng ham lugng cac kim
loai nang tai cac tram quan trac

Xu thé bién dong ham lugng céc kim loai
nang tai cac tram Nha Trang, Viing Tau va
Rach Gid theo thoi gian dugc trinh bay lan
luot trong céc hinh 2, 3 va 4. vé téng thé,
c4c hinh nay cho thdy ham lugng cua tat ca
cdc kim loai tai 3 tram déu cé xu thé bién
d6ng khong ro rang. Piéu nay duogc thé hién
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qua hé sb tuong quan R? gitra ham lugng
cac kim loai ning theo thoi gian rat thap trir
ham luong Zn tai tram Nha Trang va Rach
Gid c¢6 xu thé giam dan.

Néu xem xét mot céch chi tiét, ghi nhan
duoc xu thé bién ddi nhe cia ham luong
cic kim loai trong trdm tich nhu 1a: Ham
lugng cua As va Hg c6 xu thé giam tai tram
Nha Trang; ham luong cua Zn va Hg ¢6 xu
thé giam va ham lugng cia Pb c6 xu thé



tang tai tram Ving Tau trong ldc ham
luong ctia Cu va As ¢6 xu thé giam va Cd
¢ xu thé tang tai tram Rach Gid. Nhu vay,
v6i xu thé giam tuong ddi o rét cia Zn tai
tram Nha Trang va Rach Gid va xu thé ting
hodc gidam nhe cua mot s6 kim loai c6 thé
nhan xét 12 chat lwong méi truong tram tich
(vé khia canh kim loai ndng) tai 3 tram van
duoc duy tri & muc khd tot va c6 thé dang
duoc cai thién.

Déi voi vinh Nha Trang, ham luong céc
kim loai nang Zn, Pb, Fe trong trAm tich
toan vinh cling c6 xu hudng giam nhe (L&
Thi Vinh, 2015) va diéu nay twong ddi phu
hop véi xu thé bién dong tai tram quan tric.
Bén canh d6, chat lwong moi trudng nudc
ven bo vinh Nha Trang dang ngay cang cai
thién (Phan Minh Thu va cs., 2014).
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Hinh 2. Xu thé bién dong cuia ham lugng cic kim loai nang (ug/g) tai tram Nha Trang
Fig. 2. Variation trend of heavy metal content (ug/g) at Nha Trang station
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Xu thé cua Zn tai tram Viing Tau

Xu thé cta Cu tai tram Viing Tau
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Hinh 3. Xu thé bién dong ctia ham lwong céc kim loai ndng (ug/g) tai tram Viing Tau
Fig. 3. Variation trend of heavy metal content (ug/g) at Vung Tau station
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Hinh 4. Xu thé bién dong ctia ham lugng céc kim loai ning (ug/g) trong tram tich tram Rach Gia
Fig. 4. Variation trend of heavy metal content (ug/g) at Rach Gia station

Loi cdm on. Tap thé tac gia xin chan thanh
cam on Gidm dbc Tram quan tric va phan
tich mdi truong bién Mién Nam di cho
phép st dung sb liéu.
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