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SUMMARY

STUDY ON THE CORRELATION BETWEEN THE CONTENTS OF
HEAVY METALS WITH COASTAL SEDIMENT PARTICLE SIZE IN
THE MEKONG DELTA

Four heavy metals including As, Cd, Cr, and Pb were determined in 72 marine sediment
samples in the Mekong Delta by Atomic Absorption Spectrophotometric method (AAS). Analysis
results showed that contents of heavy metals were not exceed permissible limits. Sediment
particle size be determined by the Robinson’s straw method. Based on the average particle size
(Md), the sample of marine sediments can be divided into three groups: clay (Md = 1 - 10um);
silt (Md = 10 - 100um); sand (Md = 100 - 1000pm).

Their correlations with sediment particle size has been studied. The research results indicated
that, size of Md and Mean closely correlated with contents of heavy metals. For powder particles,
correlation was negative, generally when the particle size increases, the contents of heavy metals
decreases. For clay particles, correlation was positive, when the particle size increases, the contents of
heavy metal increases.

1. MO PAU

Nhimng nim gan day, kim loai ning (KLN) trong tram tich viing cira song, ven
bién va rung ngdp man da duogc nghién cuu nhiéu trén thé gidi [2,3,4,5,8,9,10]. O Viét
Nam, cho dén nay nghién curu vé KLN chu yéu duogc thuc hién ¢ cac vung d6 thi va
dat nhiém phén [6,7], trong khi ving dat va tram tich ven bién con chua duoc quan
tam nhiéu. Tram tich bién ven bo song Curu Long (SCL), déc biét ban ddo Ca Mau la
tram tich rimg ngap min, rat giau sunfua va cac chat hiru co, thich hop cho viéc lang
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dong va luu git cac chit 6 nhiém c6 ngudn gbc tir dat lién, nhat 1a cac KLN [10].
Trong bai bdo nay, ching t6i trinh bay nhitng két qua nghién ctru mdi twrong quan giita
ham lugng cac kim loai As, Cd, Cr va Pb véi kich thude hat trong trAm tich bién ven
bo SCL.
2. THUC NGHIEM
2.1. Pia diém nghién ctru

Khu vyc nghién ctru c6 thé duoc chia lam ba khu vuc nho nhu sau: khu vuc 1 tr
ctra Tranh D& dén Ganh Hao, khu vuc 2 xung quanh miii Ca Mau va khu vuc 3 phia Tay
ban dao Ca Mau. Vi tri 72 miu trim tich bé mit thu thap duoc tir cac chuyén khao sat
Viét - Blrc cac nam tir 2006 dén 2008 duoc trinh bay trong hinh 1.
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Hinh 1. So'd6 khu vye ldy mau nghién ciru
2.1. Thiét bi, dung cu, héa chit

- Thiét bi quang phd hap thy nguyén tir Analyst 800 ciia hang Perkin Elmer sir
dung k¥ thut nguyén tir hda bang ngon lira, 10 graphit va hidrua hoa (HVG-AAS).

- Lo vi song cua hang Milestone (Start D); micropipette Eppendorf. Can phan tich
AB204-S (+ 0,1mg, Thuy Si). May cét nudc hai lan Aquatron (Anh).

- C)ng nghiém thuy tinh chiu nhi¢t 30 ml c6 nép X04y; cde thuy tinh chiu nhiét, thé
tich 100ml, 250 ml, 1000ml; binh dinh muc thay tinh, thé tich 25ml, 50ml,100 ml,
1000ml.

- Tét ca hoa chét st dung déu c6 do tinh khiét phan tich cia Merck. Dung dich

chuin cua cic kim loai nghién ctru duoc chuan bi tir dung dich gbc 1000 ppm cia
Merck.
3. KET QUA VA THAO LUAN
3.1. Kich thwéc hat tram tich bién

Thanh phan d¢ hat tram tich dugc xac dinh theo phwong phéap ray va éng hut
Robinson. Tir két qua xac dinh thanh phan cip hat ta tinh toan dugc gia tri kich thude
hat median (Md) ctia cic mau trim tich [1]. Tir gia tri Md ta c6 thé chia cac miu tram
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tich thanh 3 nhom chinh: nhém sét (Md = 1 + 10 um), nhém bt (Md = 10 ~ 100 pm),
nhom céat (Md = 100 + 1000 pm).
3.2. Ham lwong kim loai niang trong tram tich bién

Két qua phan tich ham luong cac KLN trong mau trim tich bién cho thay:

- Ham lugng Asen trong cac mau trim tich trong nhom sét dao dong trong khoang
9,08 — 47,11 mg/kg, trung binh 23,96 mg/kg. Trong cic miu trim tich c6 kich thudc hat
trung binh thudc nhém bot, ham luong Asen dao dong trong khoang tir 14,46 mg/kg dén
37,24 mg/kg, trung binh 25,01 mg/kg. Trong nhém bot, ham lugng trung binh cua Asen
cao hon trong cdc mau tram tich & nhom sét. So véi QCVN 43:2012/BTNMT , thi ham
luong Asen trong hau hét cac miu déu chua vuot qua gia tri gigi han cho phép, chi c6
mot vai miu dd vuot qua gidi han (41,6 mg/kg). Diéu nay cho thdy ham luong Asen
trong mau tram tich nghién ctru chua anh huong bét loi dén dong vat thuy sinh.

- V6i nhém sét, tong ham luong ciia Crom bién doi tir 46,47 — 101,02 mg/kg,
trung binh dat 72,46 mg/kg. Con trong nhém bot, ham luong Crom bién doi tir 29,81
mg/kg dén 101,69 mg/kg. Ham luong Crom trung binh trong cic mau nghién ctru la
70,19 mg/kg. So v&i cac mau tram tich nhom sét, ham luong Crom trung binh ¢ nhém
bdt c6 xu hudng cao hon. So véi QCVN 43:2012/BTNMT , thi ham lugng Crom trong
cac mau tram tich nghién ciru déu chwa vuot qué gidi han cho phép (160 mg/kg). Piéu
nay cho thay kim loai Crom chua gy anh huéng dén doi séng thay sinh.

- Cac mAu tram tich thudc nhom sét ¢6 ham luong Pb bién doi tir 12,5 dén 47,6
mg/kg. Trong nhém bot, ham lugng Pb dao dong trong khoang tir 17,25 mg/kg dén
47,66 mg/kg, trung binh 28,33 mg/kg. So véi cic mau trim tich nhom sét, ham luong
Pb trung binh & nhém bot cao hon. So véi tiéu chuan chat luong tram tich QCVN
43:2012/BTNMT d6i véi tram tich bién ven bo, thi trong hau hét cac mau tram tich
nghién ctru, ham lugng Pb déu chua vuot qua gia tri gidi han cho phép (112 mg/kg).
Diéu nay chimg t6, tram tich bién ven bo PBSCL chua bi 6 nhiém Pb.

- So v6i cac kim loai nghién ctru khac, Cadimi ¢6 ham luong thap nhét. Trong céac
mAu trAm tich thudc nhom sét, ham lugng ctua Cadimi thay d6i trong pham vi tir 0,07
dén 2,16 mg/kg, song chil yéu tap trung trong khoang 0,07 — 0,89 mg/kg. Ham luong
trung binh ctua Cadimi 1a 0,37 mg/kg. Con & nhom bot, ham lugng Cadimi bién thién
trong khoang 0,13 mg/kg dén 0,96 mg/kg, trung binh 0,34 mg/kg. Theo QCVN
43:2012/BTNMT, thi chua c6 mau nao ham luong Cadimi vuot qua gidi han cho phép
(4,2 mg/kg). Didu nay cho thay ham lugng Cadimi trong miu trdm tich nghién ciru chua
gy anh huong dén doi séng thay sinh.

3.3. Mbi twong quan giira ham lweng KLN véi kich thwéc hat tram tich bién

C6 hai kiéu tuong quan gitta ham luong KLN va kich thudc hat tram tich duoc
nghién ctru 13 twong quan duong (hé sé twong quan R > 0) va twong quan am (hé sb
tuong quan R < 0). Hé s6 twrong quan R cang gan 1 thi mdi twong quan gitta ham luong
KLN véi kich thude hat trdm tich cang chat che.
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3.3.1. Méi twong quan trong nhém sét

Nhom sét gdm cac mau tram tich c6 kich thudc hat Md ndm trong khoang tir 5,18
MM — 9,67 pum va kich thudc hat Mean tir 4,62 pm — 9,38 pum. Trong tong s6 72 miu
nghién ctru c6 30 mau 1a sét, chiém 41,67%. Nhitng két qua xac dinh kich thudc hat cho
thdy: kich thudc hat Md va Mean ciia cic mau trim tich xap xi nhau. Do d6 phéan phdi cua
cac gia tri Md va Mean trong nhom sét 1a phan phdi chuan. Thém vao d6 hé sb tuong
quan R giita Md va Mean 12 0,91, thé hién mdi tuong quan chit ché giita ham luong KLN
v6i kich thudc hat ciia cac mau tram tich trong khu vuc nghién ctru. Cac dic trung thong
ké vé& ham lugng KLN trong nhém mau nay dugc trinh bay trong bang 1.

Phan tich mbi quan hé giita ham lugng Asen véi kich thuéc hat Md va Mean trong
mAu trim tich cho thdy chung c6 mdi trong quan duong. Hé sd twong quan R giita ham
luong Asen voi kich thudc hat Md va Mean lan lugt 1a 0,448 va 0,439. Diéu niy c6 nghia
ham lugng Asen cang cao khi kich thudc hat sét cang 16n. Tuong tu nhu Asen, ham
luong Cadimi ciing ¢6 mdi twong quan duong véi kich thudc hat trong miu tram tich
sét. Hé sb twong quan R = 0,28 va R = 0,26 gitta ham lugng Cadimi d6i véi kich thude
hat Md va Mean thé hién rd diéu nay. Tuy nhién, v6i hé sé twong quan thap, ham luong
Cadimi thé hién méi twong quan khong chit ché va rd rang véi gia tri kich thuéc hat Md
va Mean.

Véi d6 nhon bang -1,45 va hé sd bat ddi xtimg bang 0,18, ham lugng Crom trong
cac mAu trim tich nghién cru thuéc nhom sét dugc coi 13 phan phdi chuan. Piéu nay
giai thich tai sao hé sé twong quan ctia ham lwong Crom vdi kich thude hat Mean va Md
clia trAm tich lai bang nhau. Ham luong Crom c6 mdi twong quan dwong, chit ché véi
kich thudc hat trong cic mau tram tich, voi hé sb twong quan R = 0,55. Trong ciing mot
mAu tram tich, Crom thé hién mdi quan hé gitra ham luong va gia tri kich thudc Md va
Mean rd rang hon so véi cac KLN khac nhu Asen va Cadimi (hinh 2).
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Hinh 2. Tuwong quan giita ham luong Crom vai kich thudc Md va Mean
Chi (Pb) 1a kim loai thé hién su tuong quan ham lugng véi cac kich thude Md va
Mean rd rang nhét trong sb cac kim loai ning nghién ciru. D6 nhon bang -1,46 va hé sd
bat ddi xtmg bang -0,08 phan anh sy phan bd x4p xi phan phdi chuan cta ham lugng Pb
trong cac mau tram tich. Vi vay, sy tuong quan giita cac kich thuéc Md va Mean véi
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ham luwong kim loai ning nay 13 bang nhau. Vi hé sb twong quan R = 0,63 cho thiy
mdi twong quan thuén chiéu va chit ch@ gitra ham luong ciia Pb véi kich thude hat Md
va Mean (hinh 3).
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Hinh 3. Twong quan gitta ham luong Pb voi kich thudce Md va Mean

3.3.2. Méi twong quan trong nhém bét

Nhom bot gdm cic mau tram tich co kich thudc hat Md nam trong khoang 10,19
UM — 99,18um va Mean c6 gia tri tir 10,12pum — 95,70pum. S6 lugng mau trong nhom nay
chiém 54,17 % tong s6 mau nghién ctru. Vi hé s6 twong quan R = 0,86 nén gia tri Md va
Mean ¢6 mdi twong quan chit ch& v6i nhau. Tuy nhién twong quan nay khong chit ché
bang mdi twong quan gitra kich thudéc Md va Mean clia cic mau trong nhom sét. Cac ddc
trung théng ké vé ham lugng KLN trong nhém nay dugc trinh bay ¢ bang 2.

Trong céc mau tram tich thudc cép hat bot, véi dd nhon -0,38 va hé sb bat ddi xung
13 0,38 cho thay ham lugng Asen trong cap hat nay 1a phan phdi chuan. Trong mdi tuong
quan v&i Md, Asen thé hién sy tuong quan khong rd rang véi hé sb twong quan R = 0,03.
Trong khi d6, trong mdi twong quan véi kich thuéc Mean, ham lugng Asen thé hién mébi
trong quan am v&i hé sd tuong quan R = - 0,01. So sanh hé s6 tuong quan giita ham
luong Asen va kich thuéc hat Md va Mean tur cép hat sét dén cép hat bot cho théy hé s6
twong quan giita kich thudc hat Md va Mean giam manh. Diéu nay cho thdy, & cp hat
kich thudc cang 1on thi ham luong Asen c¢6 xu hudng gidm.

Badng 1. Ddc trung thong ké ham liwong kim loai ndng trong nhém sét

Dic trung thong ké Céc kim loai nang
As Cd Cr Pb

Gia tri trung binh 23,96 0,37 72,46 27,12
Trung vi (Md) 24,13 0,29 69,75 28,49
Do 1éch chuan 9,48 0,40 18,36 8,01
Do nhon 0,30 15,00 -1,45 -1,46
Heé s6 bat déi ximg | 0,71 3,53 0,18 -0,08
Gia tri cuc ti€u 9,08 0,07 46,47 15,19
Gia tri cyc dai 47,11 2,16 101,02 40,74
Phuong sai 0,40 1,08 0,25 0,30
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Bdng 2. Ddc trung thong ké ham lwong kim logi ndng trong nhém bot

Dic trung thong ké | Cac kim loai ning
As Cd Cr Pb

Gia tri trung binh | 25,01 0,34 |7019 |28,83
Trung vi (Md) 23,72 0,32 69,04 29,04
D¢ l1éch chuan 5,86 0,18 |17,91 |6,47
Do nhon -0,38 1,80 -0,64 0,70
Hé sb bat d6i xang | 0,38 1,30 |-0,08 |0,59
Gia tri cuc tiéu 14,46 0,13 [29,81 |17,25
Gia tri cuc dai 37,24 0,92 101,69 | 47,66
Phuong sai 0,23 0,54 0,26 0,22

Cadimi 1a kim loai c6 ham luong thap nhat trong s cac kim loai ning dugc nghién
ctru. Khéc v6i nhom sét, trong nhom bot ham luong Cadimi thé hién sy phan bd xap xi
phan phdi chuan. Trong mbi quan hé véi kich thuée Md va Mean, ham lugng Cadimi thé
hién mbi tuong quan am. Hé s6 tuong quan R = - 0,1 d6i véi ca kich thudc hat Md va
Mean cho thdy méi twong quan nay chua thuc sy rd rang. Trong nhom bot, twong tu
Asen khi kich thudc hat cang 16n, thi ham lugng Cadimi cé xu huéng giam.

Tuong tu trong nhom sét, ham lugng Crom trong nhom bot ciing 14 phan phdi chuan.
Gié tri Md va Mean xép xi nhau, d6 nhon -0,64 va hé s6 bat d6i ximg 1a -0,08 di chimg
minh diéu nay. Him luong Crom c6 mdi twong quan am véi kich thudc Md va Mean. Tuy
hé s6 tuong quan R khong thuc su cao (- 0,42 va - 0,52) nhung Crom di thé hién mdi
twrong quan rd rang nhat trong sd cac kim loai ning khac dwoc nghién ctru (hinh 4).
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Hinh 4. Twong quan giita ham lwong Crom voi kich thudc Md va Mean

D6i v6i nguyén t6 Pb, d6 nhon va hé sd béat dbi xtng thap, phan anh quy luat phan
phdi chuan ctia ham lugng kim loai ndy. So v&i cac mau trim tich nhom sét, ham lugng
Pb trung binh cao hon va phan phdi gan v6i phan phéi chuan hon. Tuy nhién, trong
nhém nay Pb lai khong thé hién su twong quan chit ché véi hé sé tuong quan ndi bat
nhu nhom sét. Trong nhém bot, Pb thé hién su tuong quan ham lugng véi kich thude
Md va Mean r6 rang hon cac kim loai Asen, Cadimi nhung lai kém hon so véi kim loai
Crom. Hé s twong quan R giita ham lwong Pb véi kich thudc hat Md va Mean 1an luot
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la - 0,2 va - 0,28 da thé hién mdi twong quan 4m. Ham luong kim loai nay giam khi
kich thudc hat ciia mau tram tich ting.
4. KET LUAN

Tir két qua khao sat mdi tuong quan gitra ham luong kim loai nang véi kich thudc
hat trAm tich bién ven bo PBSCL c6 thé di dén két lun sau:

D6i v6i cap hat sét, kich thudc hat Md va Mean c6 mdi trong quan duong va chat
ch@ v6i ham lugng cac kim loai nang. Piéu ndy c6 nghia 1a khi kich thudc hat trim tich
cang 16n thi ham luong kim loai ning trong miu trdm tich cang cao. Nguoc lai, ddi véi
cép hat bot, kich thudc hat Md va Mean c¢6 mbi twong quan am voi ham lugng kim loai
ning. Didu d6 c6 nghia 1a ham lwong kim loai ning c6 xu hudng chung giam khi kich
thudc cap hat bot ting.

Két qua nghién ctru nay 1a nhirng dir liéu quan trong dong gdp vao viéc nghién
clru, danh gia tic dong moi trudng vé sy tich tu kim loai ning trong tram tich ving
cira song, ven bién dong bang song Ctru Long ndi riéng va trong cac miu tram tich
noi chung.
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