Tap chi phén tich Hoa, Ly va Sinh hoc - Tap 24, S6 1/2019

ANH HUONG CUA PO MAN LEN QUA TRiNH GIAI PHONG Cu, Pb, VA Zn
TRONG TRAM TiCH CUA SONG SOAI RAP, SONG SAI GON- PONG NAI

Pén toa soan 8-11-2018

Nguyén Vin Phuong, Nguyén Thi Hué
"Hoc Vién Khoa hoc va Céng nghé, Vién Han lam Khoa hoc va Céng nghé Viét Nam
Nguyén Vin Phuong
Truong Pai hoc Cong nghiép Thanh phé Ho Chi Minh
Mai Huong, Nguyén Thi Hué
Truong Pai hoc Khoa hoc va Cong nghé Ha Noi, Vién Han lam Khoa hoc va Cong nghé Viét Nam
Nguyén Thi Hué
Vien Cong nghé Moi truong, Vien Han lam Khoa hoc va Cong nghé Viet Nam

SUMMARY

THE EFFECTS OF SALINITY ON RELEASE OF Cu, Pb, Zn FROM SEDIMENTS
OF SOAI RAP ESTUARY, SAIGON- DONG NAI RIVER

Impacts of human activities (including development of marine aquaculture) and climate change are
among the adverse effects that alter the salinity of the environment that may increase metal mobility of
sediment and may cause irreversible adverse effects. Therefore, the study investigated the effect of
salinity on the release of Cu and Pb in sediments of 3 of 7 sampled sediments in Soai Rap estuary. The
results showed that the release of heavy metals correlates with the salinity, especially at salinity of 30-
35%a The results also predicted the adversed effects of Cu accumulation in sediments when it will
release into the water column on the oyster's reproductive capacity in the studied sites. In constrast, Pb
and Zn are predicted to have no effect on the fertilization and development of oyster early life stages.
Based on the distribution coefficient K, the bond strength of the metals with sediment decreased in the
order of Pb > Cu > Zn.

Key words: sediment, heavy metal Cu and Pb, salinity.

1. PAT VAN PE hau 12 mét trong sé nhimg tac dung bt loi lam
Cira song Soai Rap thudc hé théng song Sai bién d6i d6 mdn cua méi trudng nude. Khi
gon - Pdng Nai 1a mét trong nhimg con song nuéc man xam nhédp sdu vao vung cua song
16n cua Viét Nam, nam gitta huyén Can Gio, lam thay ddi tinh chét 1y héa hoc cua tram tich.
thanh phé H6 Chi Minh va huyén Can giudc, Céc qua trinh hdp phu hay giai phong cia cac
tinh Long An, huyén Go Céng Pong, tinh Tién loai kim loai ning trong trdm tich cira séng co
Giang. P9 man ¢ ving ctra song nay hién nay thé bi thay ddi véi cac d6 man khac nhau
dang chiu nhiéu tac dong cua cic hoat dong (Zhao et al., 2013). Mot s nghién ciu da
cong nghiép, d6 thi hoa, trong d6 ndi bat 1a cac ching minh rang ham luong kim loai ning c6
cong trinh nao vét song Soai Rap nham muc trong tram tich giam theo hudng khi tir séng ra
dich tiép nhan tau bién ra vao va phat trién bién, diéu nay c6 thé 1a do tinh di déng cua
giao thong hang hai. Thém vao d6, bién ddi khi kim loai niang ting (Nga & Tho, 2009; Tho &

114



Nga, 2009; Noegrohati, 2005; Du Laing et al.,
2009; Tam & Wong, 1999; Zhao et al., 2013).
Tuy nhién, cac cong trinh nghién ctru vé Cu,
Pb, Zn vé& qua trinh giai phong kim loai ning
trong tram tich do thay d6i d6 man cho dén nay
van con rat han ché. Vi vdy nghién ciru nay
dugc tién hanh dé danh gi4 anh hudng cua viée
thay do6i d6 man 1én tinh di dong cua Cu, Pb,
Zn trong trim tich & ving cira song Soai Rap.
2. PHUONG PHAP NGHIEN CUU

2.1. Thu miu hién truong

Qua khao sat thuc té, chung t6i da tién hanh
léiy mau lac triéu xuéng kiét tai 07 vi tri & vung
clra song Soai Rap (Bang 1). Miu trdm tich
duoc léiy tai vi tri cach mép bo khoang 15 — 25
m va chiéu sdu ldy mau 0 — 10 cm. Mau trdm
tich sau khi ldy duoc loc bang sang c6 kich ¢
1 mm. Méu duoc lam cho ddng nhit va bao
quan riéng timg phan trong tai kin tranh 4nh
sang cho cac muc dich cta nghién curu khac
nhau. Sau d6 mau dugc bao quan lanh va van
chuyén nhanh vé phong thi nghiém.

Bdng 1: Toa dé va thoi gian ldy mau

2.2. Phwong phap phén tich kim loai nang
Ly 2 gram mAu trdm tich pha huy bing HNO;
va H,O», sau d6 loc va dinh muac thanh 100 mL
bang HNO; 5% va bao quan trong ta lanh dén
khi phan tich. Mau dung dich phan tich bing
may quang phd phat xa ghép cip ngon lira
plasma Spectro ICP-OES.

2.3. B6 tri thi nghiém

Thi nghiém dugc tién hanh theo phuong phap
da moé ta duoc trong nghién cliru trudc day
(Zhao et al., 2013; N.L.Wong et al., 2010). Cac
mAu tram tich da dugc dong nhat va dugc sang
qua (<1 mm). L4y 15 gram miu tram tich qua
sang cho vao binh Erlenmeyer thuy tinh 250
mL ¢6 nut nham. St dung nudc mudi nhan tao
35%o pha loang dé c6 day do man tir 5, 10, 15,
20, 25, 30 va 35%o dé phu hop véi khoang do
mian & ving cira song. Ti 1 nude bién nhéan tao
va tram tich (v/v) 1a 10 mL/g cho mdi binh.
Céc binh dugc lic & 300 vong/phut & 25°C
trong 24h bang thiét bi lic GFL 3015. Do do
man trong dung dich sau 2h, 4h,va 24h ngam
chiét. Gia tri pH dugc 6n dinh trong pham vi

Toa do 6,5 — 7 cho tit ca cac cong thirc thi nghiém.
STT Vi tri XN Y ©) Nhiét d6 gitr khong doi trong sudt qué trinh thi
— nghiém la 27°C +2.
q%n cua‘ Sau khi két thuc thi nghiém, huyén phu dugc
SR1 ble‘n.—Bor 10.421782 | 106.808735 dé ling khoang 20 phat va loc bing gidy loc
Soai Ra.p Whatman (0,45 um). Mau sau khi loc dugc
sra | B0 Tt 10.440800 | 106.792608 axit héa bang HNO; dam dac dé dat pH < 2.
Soai Rap Mau dung dich dugc phan tich ham luong kim
SR3 Bo Soai 10.460229 | 106.770198 loai Cu, Pb, Zn béng ICP — OES (B6 khoa h()C,
Rap cong nghé va moéi truong , 2000). Ty 1€ (%)
SR4 Bo Soai 10.467092 | 106.773012 kim loai ndng giai phong dugc tinh toan theo
Rap cong thire:
Nga ba song Caa.V,
Vam Co %KLN =—2—24— 100
B . Mean-Corim tich
SRS Aongsva,. 10.495002 | 106.759500
;ong ](;1 Dung lugng giai phong qrin (mg/kg)
- Caa-Vaa
Soai Rap Qriv ==~
\ A can
Bo Can
SR6 o 10.561738 | 106.729077
Giudc )
BS Can Trong do:
SR7 Giude 10.585872 | 106.679248 % KLN : ty 1€ kim loai nang dugc giai phong
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Cqa: nOng d6 KLN trong dung dich 24h (mg/L)
Vaa: Thé tich dung dich ngdm chiét (0,15L)



Mean: khoi lwong tram tich kho (0.015kg)

Cuim tch: ham lugng KLN trong trdm tich
(mg/kg) '

2.4. Phuwong phap danh gia theo hé s6 can
bang hip phu Kqa

Hé s6 can bang hip phu (Kg) duoc ding dé
danh gia sy phan bd kim loai nang giita tram
tich va méi truong nude. Kq ting cho thay kim
loai nang ton luwu trong tram tich cao hon, qua
trinh giai phong giam va nguoc lai. Kq duoc
xac dinh bang cach tinh ty 1¢ ham luong kim
loai ning trong tram tich trén ndng do kim loai
ning hoa tan & trang thai can bang;

m

V. Cri ung dich

K Crin ( L ) Crong —
. Cdu?zgdich 'E':Q Cdu:zgdich

Trong do:

Cin: ham luong chat tan co trong pha ran

(mg/kg) ,

Clung dich: ham luong chat tan giai phong trong

dung dich (mg/L)

Ciéng: ham lugng chit tan trong pha ran ban dau

(mg/kg) '

V: The tich dung dich chiét (L)

m: khéi lugng miu tram tich chiét (kg)

2.5. Phuong phap xir 1y s6 liéu

Microsoft Exel 2010 va SPSS 16.0 dugc st

dung dé phan tich s6 liéu. Trudc khi phén tich

ANOVA, céc sb liéu duoc kiém tra vé do d?)ng

nhét b'i\ng Levene’test. Cac s lieu duoc thé

hién 1a trung binh cia cac lan lap lai ciia mdi

cong thirc thi nghiém. Tukey’s test post hoc

duoc st dung dé x4c dinh sy sai khac gitra cac

cong thuc thi nghiém cho tung vi tri nghién

clru & vung cira song Soai Rap véi gia tri p <

0,05.

3. KET QUA VA THAO LUAN

3.1. Két qua phén tich ham lwong kim loai

ning trong trim tich

Bdng 2: Két qua phdn tich chdt 6 nhiém trong

tram tich cira séng Sodi Rap (mg/kg)

Mau Cu Pb Zn

SR1[164+0.02 | 28.2+0.02 | 57.5+0.02
SR2 [ 16.7+0.03 | 39.4+£0.02 | 88.5+0.03
SR3 [225+0.03 | 41.6+£0.02 | 99.5+0.03
SR4 | 18.7+0.03 | 43.9+£0.02 | 92.1+0.03
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SRS5 | 23.6+0.03 | 42.7+0.02 | 104.8+0.03
SR6 | 169+0.03 | 41.9+0.02 | 106+0.03
SR7 | 249+0.03 | 42.0+0.02 | 104.3+0.03

Can cur vao két qua phan tich, nghién ctu lya
chon cac miu tram tich & 3 dia diém gém SR3,
SR5 va SR7 dé danh gia anh huong cia pH
dén qua trinh giai phong Cu, Pb va Zn. Vi tri
SR3 ¢o dac thu g'ém ctra bién, SR5 1a noi giao
nhau giita song Soai rap va Vam Cé va vi tri
SR7 la song nhanh ctua ving clra song Soai
rap. Pong thoi day ciing 1a cac diém c6 ham
lugng Cu, Pb va Zn cao hon cac diém thu mau
khac.

3.2. Két qua anh hwong ctia d§ min Ién qua
trinh giai phong kim loai niing tir trim tich
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Hinh 1: Anh hwéng cia dé man lén qud trinh
gidi phéng Cu (ug/L) trong tram tich

Két qua nghién ctru cho thdy ham luong Cu
dugc giai phong tir tram tich dao dong tir 17
ng/L dén 32 pg/L tai cac diém thu mau SR3,
SR5 va SR7 (Hinh 1). Ham lugng Cu giai
phoéng tir trAm tich khic nhau c6 y nghia gitra
cac do man tir 5-35%o (p < 0.05). Tuy nhién,
ham luong Cu duoc giai phong khong on dinh
trong khoang do man tur 5-15%o.. Nghién ciru
trugc ddy da ching minh dién bién ting giam
ham luong Cu duge giai phong khéng on dinh
trong khoang d6 man nay (Samani et al., 2014;
Karbassi & Heidari, 2015). Pac biét, trong
khoang d6 man tir 15-35%o, thi ham lugng Cu
duoc giai phong tang theo d6 man tang va sai
khac c6 y nghia giita cac d0 man thi nghiém (p
<0.05).

Theo nghién ctru trudc day thi 50% Au tring
hau Thai Binh Duong (ECso) s& bi anh hudng



bat loi dén su phat trién & do man 33%o va
nong d6 Cu 5,8 -12,58 pg/L (Martin et al.,
1981; Mai et al.,, 2013). Khi danh gid anh
hudng cta Cu téi kha nang thy tinh cda tinh
trung hdu, Mai va cs da chimg minh riang 50%
tinh tring hau bi anh huong kha ning thy tinh
& nong d6 Cu 1a 20 pg/L. Nhu vay, két qua cua
nghién ciru ndy cho thiy riang ham luong Cu
giai phong dao dong 17 — 32.8 pg/L & tram tich
ctia ca 3 diém SR3, SR5 va SR7 véi nhitng do
mian khéc nhau déu vuot gia tri ECso cho tinh
tring va 4u tring hau. Do vay, c¢6 thé du bao
qua trinh tich tu va giai phong Cu tir trAm tich
viing ctra song Sodi Rap c6 thé gdy anh hudng
bét 1oi dén su phat trién giai doan so6m cua hau
Thai Binh Duong, loai dugc nudi rat phd bién
viing cira séng Sai Gon — Pong Nai. Tuy nhién
dbi véi tring hau Thai Binh Duong, thi Cu anh
huong dén kha nang thy tinh cta trimg & nong
d6 cao hon, theo Mai va cong sy thi khi tring
hau phoi nhiém v&i Cu c¢6 anh huéong toi 50%
(ECso) kha nang thu tinh cta trimg 1a 57 pg/L
6 d0 man la > 24 %o (Mai et al., 2013), nhu vay
du béo sy tich tu va giai phong Cu tir tram tich
& cac diém nghién ctru SR3, SRS va SR7 chua
bi anh hudng nhiéu.
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Hinh 2: Anh hwéng do man 1én qud trinh gidi
phéng Pb trong tram tich

Két qua nghién ctru cho thdy qua trinh giai

phong Pb tang khi d man tang (Hinh 2), véi

33 pg/L & do man 5%o va 128 pg/L & d0 man

35%o v6i mau tram tich tai cac diém nghién

ctru. Nguyén nhan chii yéu c6 thé 1a sy canh
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tranh hap phu giita cation trong nudc mudi khi
tang d0 méan s€ ap dao 1én cac vi tri h'f\p phu Pb
ctia chit hitu co va oxit Fe-Mn trong cac tram
tich (Covelo et al., 2007; Zhao et al., 2013;
Guhathakurta & Kaviraj, 2004; J.A et al.,
2011). Bén canh d6, ion CI" ¢6 thé hinh thanh
phuc clorua voi kim loai cling lam tang di
dong cua Pb (Zhang et al., 2012).

Theo nghién ctu cua Xie va cs, doc tinh Pb
cho phéi hau Thai Binh Duong c6 LCso trong
96h duogc xac dinh 13 669 pg/L va nong do Pb
thdp nhat anh huong dén sy phét trién cua au
trung hau LOEC 13 97 pg/L (Xie et al., 2017).
Nhu vdy cic mau trim tich voi cac d6 man thi
nghiém 5-35%o trong nghién ciru nay cho thiy
ham luong Pb duoc giai phong tir trdm tich
khong anh huéng dén sy phat trién cia du

tring hau.
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Hinh 3: Anh hwéng do man 1én qud trinh gidi

phong Zn trong tram tich
Két qua cho thay qua trinh giai phéng Zn dao
dong 33 — 90 pg/L tuong tmg 1a 0,3 — 0,9% Zn
giai phong, tuong tu nhu Pb qua trinh giai
phong Zn ting theo d§0 man voi xu hudng
tuong ddi ré rang (Hinh 3). Theo nghién ctu
cua Brereton va cong su, khi thi nghiém doc td
clia Zn dbi voi sy phat trién phéi au tring hau
trong 48h da xac dinh dugc LCso 1a 250 pg/L
(Brereton et al., 1973). Tuong tu, Calabrese va
cong su da xac dinh LCsp cua Zn 1a 310 pg/L
va ty 1& 4u tring hau chét 100% & ndng d6 500
ng/L (Calabrese et al., 1973). Do d6, két qua
clia nghién ctru nay cho thdy quéa trinh giai
phong Zn theo cac do man tu 5-35%o chua gay
anh huong dén qua trinh phat trién cua 4u
trung hau.



3.3. Phwong phap danh gia theo hé sé phén
b6 Ka:
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Hinh 4: K; (L/kg) trung binh Cu, Pb, Zn theo
do man

Két qua nghién ciru cho thay rang 6 man cang
tang thi hé s Kq4 cang giam va hé sé Ky ciia Cu
va Zn ¢6 su sai khac c6 y nghia giira cac gia tri
d6 man thap va cao (p < 0.05) (Hinh 4). Do d6
¢6 thé thay rang & d6 man cao kha ning giai
phéng kim nang tir tram tich cao hon so véi
moi truong ¢6 dd man thap. Didu nay duoc 1y
giai bdi cac ion Zn, Cu, Pb c6 kha nang tao
phtrc véi CI™ trong méi trudng nudce bién, gitp
cho qua trinh giai phong cac ion kim loai ra
mai truong nude (Du Laing et al., 2002; Hahne
& Kroontje, 1973). Khi so sanh hé s6 Ky cua
Cu, Zn va Pb, két qua cho thy hé sé Ky giam
theo thtr tu ciia cac Zn > Cu > Pb & tung gia tri
d6 man. Thuc té d6 manh lién két phtrc cia cac
ion kim loai nay phu thudc vao ban kinh ion,
ion c¢6 ban kinh cang 16n thi d0 manh lién Kkét
phtrc cang manh, trong d6 ban kinh cua cac ion
lan luot 1a Pb (0,126 nm) > Cu (0.098 nm) >
Zn (0,083 nm) (Akhmetov. N, 1983). Do vay,
Cu va Pb c¢6 kha ning giai phong khoi tram
tich cao hon Zn, dac biét & mdi truong co do
man cao.

4. KET LUAN

Két qua nghién ctru cho thiy khi d6 man ting
(0-35%o) thi qua trinh giai phong kim loai ning
ting. Két qua nghién ciru ciing cho thiy qua
trinh giai phong voi cac muc d man khao sat
& v6i cac miu trdm tich ving cira song Soai
Rap khong anh huéng dén sinh san ciia hau
Thai Binh Duong. Tuy nhién, & d0 man cao
(trén 30%o), thi véi ham lugng giai phong Cu
tir tich c6 anh huong dén qua trinh phat trién
phéi au trung hau. Trong khi d6 ham luong Zn
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va Pb duoc giai phong tir trdm tich cua ving
clra séng Soai Rap tai thoi diém nghién ciru
chua gdy anh huéng dén sy sinh san va phat
trién phoi 4u tring hau. Dya vao hé sé phéan bd
Kg4: d6 manh lién két cac kim loai voi trAm tich
giam theo thir ty Pb, Cu, Zn twong ting 1a qua
trinh giai phong Pb 14 cao nhat, ké dén 1a Cu va
sau cung la Zn.
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