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ARTICLE INFO ABSTRACT

Received: 03/01/2023 Antimony (Sb) and Bismuth (Bi) are two heavy metals that have many
practical applications, but both are toxic, especially Sb is as toxic as As.
08/02/2023 Therefore, this study focuses on analyzing the concentration of the
Published: 09/02/2023 bonded forms and the total metal concentration of both Sb and Bi, which
have never been studied in surface sediments of the Cau river - Thai

Revised:

KEYWORDS Nguyen city. The bound form of the metal in the sediment was separated

based on a modified sequential extraction procedure of BCR and Tessier.
Speciation of metals Contamination levels of Sb and Bi were assessed according to Igeo,
Surface sediments %RAC and ICF. The analysis results showed that the bonding form of Sh

follows the order F5 > F3 > F4 > F1,2 and that of Bi follows F3 > F5 >

Sk_) F4 > F1,2. Bi concentration is about 3.54 mg/kg — 5.55 mg/kg and Sh
Bi concentration is from 0.32 mg/kg to 1.69 mg/kg. The level of
Igeo contamination and ecological risk of Sb is low (Igeo < 1, %RAC < 10
RAC, ICF and ICF < 1) except for 3 locations S2, S5, S6. For Bi, the pollution level

was heavily to extremely contaminated according to Igeo (3 < Igeo < 5)
and moderately according to ICF (1 < ICF <3) but has a low risk to the
ecosystem (%RAC < 10), this is because the F1,2 form of Bi was very
small, only about 0.27% - 2.9%. These results will provide reference data
for studies on heavy metal pollution in Cau river sediments.

PHAN TiCH DANG LIEN KET VA PANH GIA O NHIEM CUA Sb, Bi
TRONG TRAM TiCH BE MAT SONG CAU - THANH PHO THAI NGUYEN

Pham Thj Thu Ha
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THONG TIN BAI BAO TOM TAT

Ngay nhén bai: 03/01/2023 Antimon (Sb) va Bismuth (Bi) la hai kim loai nang c6 nhicu tng dung trong

. N thuc t€ nhung ca hai déu c6 tinh doc hai, dac biét Sb doc hai twong duong As.
Ngay hoan thign: 08/02/2023 1, 44 nohién ciru nay tap trung vio phan tich ham luong céc dang lién két
Ngay ding: 09/02/2023 va ham luong téng cua hai kim loai Sh, Bi; day la hai kim loai chua tirng
duoc nghién ciru trong tram tich bé mat song Cau — thanh phd Thai Nguyén.

TU KHOA Dang lién két cua kimvl_oai trong tram tich dugc tach dua trén quy trinh chiét
tuan tu da duogc sura doi cia BCR va Tessier. Muc d6 6 nhiém cua Sb va Bi

Dang kim loai duoc danh gia theo cac chi s6 Igeo, %RAC va ICF. Két qua phan tich cho
Trim tich bé mat thdy, dang lién két cia Sb tudn theo tht ty F5 > F3 > F4 > F1,2 va ctia Bi tudn
sh ' theo F3 > F5 > F4 > F1,2. Ham lugng Bi khoing 3,54 mg/kg — 5,55 mg/kg
i con ham luong Sb tir 0,32 mg/kg — 1,69 mg/kg. Mic d6 6 nhiém va rii ro doi
Bi Vai hé sinh thai cua Sb 1a thép (Igeo < 1, %RAC < 10 va ICF < 1) trir 3 vi tri
Igeo S2, S5, S6. Béi vai Bi, mitc do 6 nhidm tir niang dén nghiém trong theo 1geo
RAC, ICF (3 <Igeo < 5) va mirc trung binh theo ICF (1 < ICF <3) nhung c6 mic rui ro

d6i v6i hé sinh thai lai 1a thip (%RAC < 10), diéu nay do dang F1,2 cua Bi rat
nho, chi khoang 0,27% - 2,9%. Cac ket qua nay s& cung cap dir lieu tham
khéo cho cac nghién ciru vé 6 nhiém kim loai nang trong tram tich séng Cau.

DOI: https://doi.org/10.34238/tnu-jst.7193

Email: haptt@tnus.edu.vn

http://jst.tnu.edu.vn 243 Email: jst@tnu.edu.vn


https://doi.org/10.34238/tnu-jst.7193

TNU Journal of Science and Technology 228(02): 243 - 250

1. Giéi thidu

Hién nay, cac hoat dong san xuit cong nghiép va ndng nghiép da dan dén sy lam giau kim loai
nang trong tram tich song, ho, day 1a mdi de doa d6i voi hé sinh thai dudi nuéc [[1]]. Kim loai
nang c6 kha nang tich luy sinh hoc rat 16n va khong thé phan huy sinh hoc. Kim loai nang c6 thé
tich lu§ thong qua chudi thirc n ciing gy ra nhiing rui ro nghiém trong d6i vai suac khoe con
nguoi [[2]]. Danh gid rui ro sinh thai tiém an cua kim loai nang trong tram tich song la diéu rat
can thiét dé thuc day viéc quan 1y séng mot cach hop 1y trong hé sinh thai dudi nuéc. Thai
Nguyén 12 mot khu vire ¢6 hoat dong cong nghiép va khai thac khoang san rat manh, cac hoat
dong nay c6 thé phat tan mot lwong 16n kim loai ning gy 6 nhidm luu vuc séng Cau doan chay
qua tinh Thai Nguyén. D4i véi tram tich séng Cau thudc tinh Thai Nguyén, da c6 cac nghién ciru
vé phan tich dang lién két ciia nhiéu kim loai ning nhu Cu, Pb, Zn, Cd, Ni, Co,... trong mot s6
cot tram tich, tuy nhién vé van dé phan tich dang kim loai va danh gia cac mirc d6 6 nhidm cua
Antimon (Sb) va Bismuth (Bi) trong tram tich bé mat con chua dugc nghién ctu [[3]] - [[3]].

Antimony la chat gy 6 nhiém hang dau & nhiéu qudc gia va khu vuc do doc tinh va kha nang
gdy ung thu tiém 4n cua né. Sb duoc Co quan Bao vé Méi trudng Hoa Ky va Lién minh chau Au
coi 14 chat gay 6 nhiém uu tién [[6]], [[7]]. Nong do antimon trong mdi trudng co lién quan dén
céc hién tuong ty nhién nhu phong hoa hoic hoat dong nii lra [[7]]. Trong nhimng nim gan day,
nong do Sb trong mdi trudng di ting 1én dang ké do hoat dong khai thac va luyén kim, 1o d6t
chat thai, dbt than va dau mo, dan dugc da qua sir dung, cong nghiép polyetylen terephthalate,
nha may san Xuét pin va sir dung duoc pham va thudc trir sdu tir 6 1am ting ham luong Sb trong
nuée va moi trudong dat, tram tich [[9]], gy rui ro Ién dbi véi hé sinh thai dudi nude, ngudn cung
cip nuéc udng va anh huong sic khoe con ngudi.

Dbi voi Bismuth, ngoai viéc str dung trong dugc pham, Bi con duoc sir dung trong my pham
dé tao mau va trong chat ban dan. Ngoai ra, Bi con dugc st dung trong dudng dng nudc nhu mot
kim loai thay thé chi (Pb). Cho dén nay, doc tinh cta Bi d6i véi dong vat da dugc nghién cuu. Bi
c¢6 doc tinh thap so véi cac kim loai khac nhu Pb [[10]]. Ngoai ra, Bi con c6 tac dung diét khuén
Helicobacter pylori bang hai loai khang sinh [[11]]. Bi khong phai la mot yeu t6 thiét yéu va
ngudi ta da chirng minh rang Bi ¢ thé anh huong dén qua trinh van chuyén sit trong té bao thuc
vat [[12]]. Nhu vay tuy ddc tinh cia Bi khong cao nhung van tlem an nhiing kha nang rui ro cho
hé sinh théi, nén viéc kiém soat 6 nhiém Bi trong modi trudng 1a can thiét.

Véi nhitng van d& dit ra ¢ trén cho thiy sy can thiét phai nghién ciu vé hai nguyén té Sb, Bi
dé kiém soat sy 6 nhiém cua chung trong cac moi truong nhu nudce, dét va trAm tich. Do d6, muc
tiéu ctia nghién ctru nay tap trung vao viéc xac dinh ham luong cac dang lién két va ham luong
téng cua Sb, Bi dé tir d6 danh gia cac muc do 6 nhiém cua Sb, Bi trong cac mau trim tich bé mat
thudc luu vire séng Cau - doan chay qua thanh phd Thai Nguyén. Quy trinh dé chiét dang lién két
cua kim loai trong trim tich dua trén quy trinh chiét tuan ty da duoc stra d6i cua BCR [[13]] va
Tessier [[14]]. Cac muc d6 6 nhiém cia Bi, Sb dugc dénh gia dwa vao chi sb tich luy dia chat
(Geoaccumulation Index - Igeo) [[15]], mirc do rui ro ddi véi hé sinh thai (Risk Assessment Code
- %RAC), hé s6 6 nhidm ca nhan (Individual contamination factor - ICF) [[16]].

2. Phuong phap nghién ciru
2.1. Phwong phap thuc nghiém
2.1.1. Hod chat, dung cu va thiét bj

Cac hoa chat thi nghiém HNO; 65%, HCI 37%, CH;COOH 99%, NH,OH.HCI 99% déu la cac
hoa chat tinh khiét clia hang Merck. Cac dung dich chuan ciia Sb va Bi déu dwoc chuan b tur
dung dich chuén géc 1000 ppm cua Merck. Cac dung cu déu duoc ngam rira bing HNO; 20% sau
do6 trang sach bang nudc cit va siy kho truéc khi sir dung.
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Hg théng 16 vi séng pha mau Berghof - Birc, ham lugng Sb, Bi dugc xac dinh bang thiét bi
phan tich khoi phd cam tng plasma ICP-MS Nexion 2000 ctia hang Perkin Elmer.

2.1.2. Ldy mau

SO PO VI TR LAY MAU TRAM TICH

PHU LUONG

CTCP Diic Thal Nguyén PONGHY
Vi tri Chii thich
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Hinh 1. Ban do vi tri lay mau

Céc méu tram tich dugc léy bang thiét bi chuyén dung, c6 d¢ séu tir 0 - 20 cm tai luu vyc sdng
Céau doan chay qua thanh phé Thai Nguyén. Mau sau khi dwoc thu thap, tién hanh siy kho &
100°C, nghlen min bang cdi st va rdy dé dugc kich thudc hat nho hon 0,16 mm dong thoi loai bo
cat, so6i. Mau tram tich duoc thu thap tai 8 vi tri, ki hiéu tur S1 dén S8. Vi tri lay mau dugc thé
hién trong hinh 1. Mau duoc 14y vao thang 10 nam 2021.

2.1.3. Phurong phdp xir Iy mau
a) Quy trinh chiét xdc dinh ham lwong cdc dang lién két

Céc dang lién két cua kim loai dwoc chiét tuan ty ra theo quy trinh chiét cuia BCR di dugc sira
ddi trén tram tich va mau bun thai [[13]] va cua Tessier da duoc cai tién [[14]], trong d6 dang trao
ddi (F1) va dang lién két v6i cacbonat (F2) duoc gop lai thanh mot dang lién két. Quy trinh chiét
duoc thé hién trong bang 1.

Bang 1. Quy trinh chiét cdc dang lién két cia kim logi

Dang lién két biéu kién chiét (1 gam miu)
Dang trao di va lién két véi 20 mL CH;COOH 0,11 M (pH = 2,85), Iac lién tuc trong 16 gid, t° phong
cachonat (F1,2)
Lién két véi Fe-Mn oxit (F3) 20 ml NH,OH.HCI 0,4 M trong CH;COOH 25%, & 95°C lc lién tuc 5 gio,
Lién két véi hitu co (F4) 10 ml CH;COONH, 3,2 M trong HNO; 20%, lic 30 phit, °C phong
Can du (F5) Nudc cuong thuy

b) Xir Iy mdu xdc dinh ham heong kim logi tong

Dé xac dinh ham lugng kim loai tong ciing nhu ham lwong kim loai trong dang cin du, cac
mau tram tich duge phan hay bang nudc cuong thuy (ty 16 HNOy/HCI 1a 3:1) va v6 co héa mau
bang hé 16 vi song dua theo phuong phap EPA Hoa Ky 3051A. Cu thé: Can 1,0 g mau tram tich
kho cho vao binh Teflon, cho thém 15 ml hdn hgp cudng thuy, gitr ¢ nhiét do phong tir 2-3 gio,
sau d6 dong nip, dua binh Teflon vao h¢ 10 vi song pha mau & nhiét do 180°C, thoi gian pha mau
50 phat. Sau do dé ngudi, dudi axit du va c6 vé mudi 4m rdi dinh mac bang HNO, 1% dén 25 ml,
loc 1y dung dich chira kim loai can xac dinh. MAu tring dwoc xir 1y twong tw nhu mau that nhung
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thay 1,0 gam mau bang 1,0 mL nudc cit. Cac mau duoc xir 1y 13p lai 3 1an. Ham lugng cac kim
loai duoc xac dinh bang phuwong phap ICP-MS.

Cac thi nghiém dugc thyc hién tai Trung tdm thyc hanh, thi nghiém - Truong Pai hoc Khoa
Hoc - Pai hoc Thai Nguyén va do dac tai Vién Hoa hoc - Vién Han 1am Khoa hoc va Cong nghé
Viét Nam.

2.2. Phwong phdp dinh gid mirc dp é nhiém
2.2.1. Chi sé tich luy dia chdt (Igeo)

_ Chi s tich lity dia chat (Igeo) do Miiller »dé xuit nam 1969 [[17]] dé danh gia mirc d6 6 nhidém
tram tich day. Phuong trinh duoc st dung d¢ tinh toan Igeo la:

Igeo = log, (1(5:an) 1)

Trong d6, C, 1a ham lugng kim loai trong mau trdm tich, B, 1a ham lwong nén dia hoa cua kim
loai trong vo trai dat [[18]] hay trong da phlen sét. 1,5 1a hé sb bu cho ham lugng nén do nhing
bién ddi vé thach hoc trong tram tich. Néu gia tri chi s6 tich lity dia chat (Igeo) 1a Igeo < 0 —
khong bi 6 nhiém; 0 < Igeo < 1 — 6 nhiém nhe; 1 < Igeo < 2 — 6 nhiém trung binh; 2 < Igeo < 3 —
6 nhiém trung binh dén nang; 3 < Igeo < 4 — bi 6 nhiém nang; 4 < Igeo <5 -6 nhidm nang dén 6
nhiém rat nghiém trong; va 5 < Igeo — 6 nhidm rat nghiém trong [[17]].

2.2.2. Chi'sé danh gic mirc d6 riii ro (%RAC)

Chi s danh gia mirc do rui ro (%RAC) dung dé danh gia kha ning giai _phong kim loai vao
nudc tir trong tram tich. Chi s6 nay duge xac dinh dua vao hai dang lién két twong d6i yéu véi
tram tich (dang trao ddi va dang lién két véi cachonat), day 1a hai dang d& giai phong vao nudc
gdy 6 nhiém moéi truong [[16]]. Chi s6 %RAC duoc tinh theo cong thuc:

%RAC = %F1 + %F2 )

%F1 1 phan trim cua dang trao ddi, %F2 1a phin trim cua dang lién két v6i cacbonat. Muc
d rui ro dugce coi 1a thip khi %RAC < 10, mirc trung binh khi 10 < %RAC < 30, muc cao khi 30
< %RAC < 50 va muc rat cao khi %RAC > 50 [[16]].

2.2.3. Hé 56 6 nhiém cd nhén (ICF)

Hé sb 6 nhidm ca nhan (ICF) duoc x4c dinh dua trén ty s6 cua ndng do dang lién két khong
phai can du véi dang can du [[16]]. Do do, ICF dugc tinh theo cong thuc:
ICF = F1+F2:5F3+F4 (3)
Trong d06, F1 1a dao trao d6i, F2 1a dang lién két voi cacbonat, F3 1a dang lién két Vi Sét, -
mangan oxi hydroxit, F4 la dang lién ket voi hiru co va F5 1a dang can du. Muc d6 6 nhiem thap
néu ICF < 1, 6 nhiém trung binh néu 1 < ICF < 3, 6 nhiém cao ung voi 3 < ICF < 6 va 6 nhiém
rat cao tng voi ICF > 6 [[16]].

3. Két qua va ban luin
3.1. Két qud phan tich ham lwong cdc dang lién két ciia Sb va Bi

Hinh 2 mé ta su phan b6 ham lwong % cua cac dang lién két cua Sb va Bi trong 8 mau nghién
ctru. Két qua cho thay, Sb chu yéu tdn tai & dang can du F5 chiém khoang 56,9% - 93,3%, sau d6
1a dang lién két vai sit — mangan oxi hydroxit F3 trong khoang 3,0% - 22%, dang lién két hitu co
F4 chiém 1,9% - 16,3% con dang trao dbi va lién két véi cachonat F1,2 chiém tir 0,87% dén

9,7% (hinh 2a), két qua nay tuong tu nghién cau vé cac dang Sb trong dat thudc tiy bac Sardinia
[[19]]. Antimon thuong Xuat hién trong méi truong dudi dang cac chét vo co Sb(III) hoa tri ba
hodc Sb(V) hoa tri nam, véi antimonite [Sb(OH);] va antimonate [Sb(OH)s"] [[20]]. Trong do,
antimonate 1a dang chiém uu thé [[21]]. Sb ¢6 thé lién két v6i cac bé mat keo ciia dat (chat hiru
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co, Fe, Al va Mn oxy-hydroxit) bang cac phan tng hap phu cu thé, ciing nhu su két hop ciu trac
vao cac khoang chat Fe(l11)-oxyhydroxide [[22]]. Cubi cung, cac tuong tac tao thanh phic vong
cang gitra Sb(V) véi Fe va Al oxy-hydroxit [[23]], ciing nhu cau tric Sb(V) két hop véi Fe(ll1)-
oxit (nhu goethite, ferrihydrite) thong qua thay thé Sb(V)/Fe(l11) [[24]]. Piéu nay dan téi dang F3
cua Sb cao hon cac dang F4 va F1,2.

Khac voi Sb, Bi lai ton tai & dang F3 1a chii yéu chiém khoang 39,3% - 53,4%, sau d6 1a ¢
dang can du Bi chiém khoang 26,1% - 37,4%, dang F4 ciing kha cao 15,3% - 26,2% con dang
F1,2 hau nhu khong dang ké, chi khoang 0,27% - 2,9% (hinh 2b), két qua nay cho thdy Bi c6 kha
ning hap phu 1én bé mat oxit sit — mangan la rat manh va kha ning tao phuc véi cac axit humic
cling tot nén ton tai nhiéu ¢ dang lién két Fe — Mn oxit va dang lién két hitu co.

(a) 53 s 5N F4 N F3 O 12 (b) EX Fs B8 F4 B3 F3 B F12

g
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Hinh 2. Ham heong cdc dang lién két ciia Sb (a) va Bi (b) trong tram tich bé mat
3.2. Két qud phan tich ham lwong kim logi téng ciia Sb va Bi
(a) (b)
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Hinh 3. (a) Ham leong kim logi tong ciia Sb va Bi trong tram tich bé mdt theo ting Vi 1 ldy mau;
(b) khodng ham lwong cua Sb va Bi trong tram tich bé mat song Cau — Thanh pho Thdi Nguyén

Ham lugng kim loai tong cia Sb va Bi dugc thé hién trong hinh 3. Trong cdc mau tram tich
nghién ctru, ham lugng Bi kha cao vao khoang 3,54 mg/kg — 5,55 mg/kg (hinh 3a) véi ham lugng
trung binh 1a 4,45 mg/kg (hinh 3b), con ham lwong Sb rat nho chi tir 0,32 mg/kg — 1,69 mg/kg
(hinh 3a) v61 ham luong trung binh la 0,77 mg/kg (hinh 3b). Ham lugng Bi cao hon Sb ¢6 thé 1a
do cac hop chat Bi hién dang duoc su dung ngdy cang nhiéu trong cac nganh cong nghiép khac
nhau nhu mot chat thay thé cho chi doc hai. Bi duoc sir dung ngang hang véi nito, cacbon va clo
[[25]]. Cac ngudn chinh gy 6 nhidm Bi c6 thé bao gdm ca tir dét, luyén kim mau, giao thong,
nha may nhiét dién va cong nghiép khai thac mé. Sy phan bd ham lugng Sb, Bi theo cac vi tri 1ay
mau trong hinh 3a cho théy, ham lugng Sb & cac vi tri S2, S5, S6 cao hon cac vi tri con lai diéu
nay co6 thé 1a do vi tri S2 gin ngoi chay tir huyén DPdng Hy vao song CAu, con vi tri S5, S6 gan
cac ngoi thai ra tir cac khu cong nghiép san xuat thép (hinh 1), két qua ciing cho thay su tac dong
Cua con nguoi dén ham lugng Sb trong trim tich séng Cau. Poi véi Bi, sy phan b ham lugng
kha dong déu, tuy nhién & vi tri S1, S3, S7 ham lugng Bi ¢6 cao hon cac vi tri con lai, vi tri S1,
S3 gan khu vuc dan cu dong duc cua thanh phd noi tap trung ngudn thai sinh hoat cua ngudi dan,
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con vi tri S7 xa khu vue trung tdm thanh phé, diéu nay cho tl}éy hoat dong cong ndng nghiép va
sinh hoat ctia ngu6i dan anh hudng dén ham lugng Bi trong tram tich 1a chua 18 rang.

3.3. Pdnh gid mirc dp 6 nhiém ciia Sb va Bi
3.3.1. Chi sé tich Iuy dia chdt (Igeo)

bé danh gia hién trang muc do 6 nhiém cua Sb va Bi trong tram tich theo ham lugng kim loai
tong, tr két qua phéan tich thu dugc & trén chi so tich luy dia chat (Igeo) dugc tinh toan cho hai

kim loai ¢ 8 vi trf ldy mau, voi gid tri nén Bn ctia Sb va Bi lan lugt 13 0,2 mg/kg va 0,17 mg/kg
theo Hamilton [[18]]. Gia tri Igeo ctia Sb va Bi duoc thé hién trong hinh 4.

54 T Bi ZZ Sb|

4H- - - - = e

, 2 | = 2.

S1 S2 S3 S4 S5 S6 s7 S8

Vi tri Ay miu
Hinh 4. Gid tri 1geo cua Biva Sb

Két qua cho thiy cac gia tri Igeo cuia Sb tai céc vi tri ldy mau S2, S5 va S6 déu cho két qua 1 <
Igeo < 3 hay muc d9 6 nhiém Sb ¢ mirc trung binh dén ning, con cac vi tri khac c¢6 0 < Igeo < 1
hay muc do 6 nhiém Sb 1a thép. Gia trj I, ctia Bi ¢ hau hét cac vi tri 1€iy mau déu rit cao (5>
Igeo > 4) trir 2 vi tri S2, S8 1a ¢6 3 < Igeo < 4 nhur vy mirc 6 nhidm cua Bi trong tram tich nghién
ctru & mirc 6 nhiém nang dén 6 nhiém nghiém trong. Qua danh gia theo ham luong kim loai tong
cho thay, trong tram tich bé mit song Cau doan chay qua thanh phd Thai Nguyén déu bi 6 nhiém
Sb va Bi, dic biét 1a Bi. Tuy nhién dé danh gia chi tiét anh huong cua Sb, Bi dén hé sinh thai can
phai dua vao viéc dénh gia théng qua ham lugng cac dang lién két ctia chung trong tram tich.

3.3.2. Chi s6 danh gid mikc @6 riii ro (%RAC) va hé s6 6 nhiém cd nhan (ICF)

(a) [== sbE= Bi
104 =cm=mmmm e m -

%RAC
*
ICF

S1 S2 S3 S4 S5 S6 S7 S8 S1 s2 S3 S4 S5 S6 S7 S8
Vi tri ldy méu Vi tri ldy miu

Hinh 5. Gid tri %RAC (a) va ICF (b) cua Sb, Bi

Mirc d6 rai ro ddi voi hé sinh thai (%RAC) va hé s6 6 nhiém cé nhan (ICF) cta Sb, Bi duoc
thé hién trong hinh 5. Gia tri %RAC ciia Sb, Bi tuong ng voi gia tri %F1,2 cia hai nguyén t6
nay va gia tri nay ciing di duoc thé hién ¢ hinh 2, %F1,2 cia Sb cao hon %F1,2 cia Bi nén
%RAC ciia Sb ciing cao hon hay riii ro sinh thai ctia Sb cao hon, tuy nhién tit ca gia tri %RAC
ctia Sb, Bi déu c6 gia tri nho hon 10 do d6 mirc do rai ro cta hai nguyén tb nay déi véi hé sinh
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thai 13 thap (hinh 5a). P4i v6i hé s6 6 nhiém ca nhan (ICF) ciia Sb va Bi thé hién trong hinh 5b
cho thy, gia tri ICF cua Sb déu nho hon 1 ¢ tat ca cac mau khao sat hay mirc d6 6 nhidém Sb 1a
thap vi thuc té Sb ton tai chu yéu ¢ dang can du F5 (hinh 2a) day 1a dang bén viing nén khong c6
kha niang giai phong ra gdy 6 nhiém moi trudng nude, con ddi Bi thi gia tri ICF cao hon Sb, gia
tri nay vao khoang 1 < ICF < 3 hay murc d6 6 nhiém Bi 1a trung binh. Két qua nay 1a do Bi ton tai
cha yéu dang F3, dang can du F5 lai khong phai 1a chii yéu nén khi thay dbi diéu kién khir cua
mai trudng thi dang F3 c6 thé bi giai phong do d6 nguy co gay 6 nhiém s& cao hon.

Nhu vdy S0 Vé6i viéc danh gia dua trén ham luong kim loai tong theo Igeo — Bi c¢6 mirc 6
nhiém kha cao tir nang dén nghiém trong nhung mtrc d 6 nhiém c4 nhan ciing nhu rui ro voi hé
sinh thai ctia Bi thi lai chua dén mirc nghiém trong nhu vay, két qua nay 1a do Bi ton tai & dang
F1,2 rat nho nén kha ning g1a1 phong ra moi truong 1a thap. Diéu nay tuong tu nhu d6i véi Sh, tai
cac vi tri S2, S5 va S6 c6 gia tri Igeo cao hon vi tri khac hay mic 6 nhiém trung binh dén nang
nhung gia tri %RAC va ICF tai 3 vi tri ndy lai khong cao, chi &ng v&i mic rai ro va 6 nhiém ca
nhan thap, két qua nay ciing 12 do dang ton tai F1,2 cua Sb 12 nho hon so véi cac dang khac. Nhu
vay, di ham lugng Sb, Bi ¢6 cao hon so véi nén trai dét (so véi gia tri Bn) do hoat dong cua con
ngudi nhung mirc d6 rai ro khong cao, diéu nay phu thude vao dang ton tai cua chung. Tir d6
khang dinh viéc danh gia 6 nhidm cta kim loai trong tram tich can dya vao phan tich dang ton tai
ctia chung dé co thé két luan chinh xac hon.

4. Két luan

Ham luong kim loai tong va ham luong dang lién két ctia Sb va Bi tai trong mau tram tich bé
mit thude luu vire song Cau — thanh phd Thai Nguyén di dugc phan tich, trong khi cac dang ton
tai cua Sb tuan theo thur tu F5 > F3 > F4 > F1,2 thi dang ton tai cua Bi lai tuan theo thi tu sau F3
> F5 > F4 > F1,2. Ham lugng Bi cao hon so v6i ham lugng Sb, cu thé ham lugng Bi khoang 3,54
mg/kg — 5,55 mg/kg con ham lugng Sb chi tir 0,32 mg/kg — 1,69 ma/kg.

Mirc d6 6 nhiém cia Sb va Bi ciing da dugc danh gia dua theo chi s6 Igeo, %RAC va ICF.
Nhin chung mirc d6 6 nhidm va rui ro di v6i hé sinh thai ciia Sb 1a thap (Igeo < 1, %RAC < 10
va ICF < 1) trir 3 vi tri S2, S5, S6 ¢6 gié tri Igeo trong khoang 1 < 1geo < 3 nén mtrc 6 nhiém cua
Sb tir trung binh dén ning. Con ddi véi Bi, mirc d6 6 nhidém ctia Bi cao hon so véi Sb, néu danh
gi4 theo Igeo thi Bi & mirc 6 nhim ning dén nghiém trong (3 <Igeo < 5) nhung lai 6 mirc trung
binh khi danh gia theo ICF (1 < ICF < 3) va ¢6 mic rui ro d6i véi hé sinh théi 1a thap (%RAC <
10), diéu nay 1a do dang F1,2 ctia Bi rit nho, chi khoang 0,27% - 2,9%.
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