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Phan tich ham lugng mét sé6 nguyén t6 ddc hai c6 trong nudc tai ho
Pankia-Suéi Vang bang ky thuat huynh quang tia X phan xa toan

phan (TXRF)
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TOM TAT

Khao sat chat lugng nudc sinh hoat la cong viéc can thiét va nén dugc kiém tra thuong xuyén nham
kip thai phat hién, canh bdo nguy co 6 nhiém, tir dé dam bao an toan cho ngudi st dung. Bén canh
viéc danh gia cac chitiéu nhu lugng oxy hoa tan (BOD) va ham lugng cac chét hitu co, cac hop chat
vo co trong nudc clng la nhimng thong sé quan trong phan anh chét lugng nudc. Qua trinh doé
thi hoa, phat trién cdng nghiép cling vdi viéc st dung phan bén va thudc bao vé thuc vat trong
san xudt néng nghiép da va dang anh hudng dén chat lugng ngudn nudc. Nghién cdu nay tap
trung khao sat va danh gia ham lugng cac nguyén té vét doc hai gém nickel (Ni), dong (Cu), kém
(Zn), arsenic (As), cadmium (Cd), thlly ngan (Hg) va chi (Pb) trong mau nudc thu thap tai hd Bankia
- Sudi Vang, nguén cung cdp nudc sinh hoat chinh cho thanh phé Ba Lat va thi trdn Lac Duong,
tinh Lam Bong. Két qua phan tich nguyén té kim loai doc ndng va ham lugng clia ching bang ky
thuat huynh quang tia X phan xa toan phan (TXRF) cho thdy, nudc sau khi xtr Iy cé ham lugng cla
nhing nguyén t& vira néu thdp, dudi gisi han cho phép theo Quy chudn ky thuat Viét Nam (QCVN
01-1:2018/BYT, QCVN 08:2023/BTNMT) vé chat lugng nudc an uéng. Tuy nhién, mét s6 dia diém
khao sat & gan vling canh tac ndng nghiép ven hé Bankia-Sudi Vang c6 ham lugng Ni, Cu, Cd, As
vugt ngudng cho phép clia nudce sinh hoat, day cling la vén dé can dugc khuyén cao dé cé nguén
nudc sach hon.
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t6 vét doc hai, chat lugng nudc an uéng

MG PAU

Nudc 1a yéu t6 thiét yéu déi véi con ngudi va la mot
trong nhiing thanh phan quan trong déi véi sy séng
trén Trai D4t ', Tuy nhién, chit lugng nuéc dang ngay
cang bi 6 nhiém do tdc dong ti nhiéu nguodn khéc
nhau nhu nudc thai cdng nghiép, hoat ddng khai thac
khodng san va viéc sti dung thudc bao vé thuc vét
trong néng nghiép>~*... Sy 6 nhiém nay c6 thé lam
cho nudc tré nén doc hai déi véi con ngudi, lam gia
tdng nguy co mic cac bénh truyén nhiém, tim mach,
than kinh va nhiéu van dé stic khoe khéc.

Trong 16p vo trai dat, chat thai cong nghiép, phan bén
va thudc trif sdu ton tai cac kim loai ning, chung la
chét 6 nhiém & dang hgp chit ¢ nhiéu trong dit,
nuéc va khong thé phan hity trong ty nhién . Viéc
tiép xtic hodc tiéu thu nudc c6 chia cac kim loai nhu:
nickel (Ni), ddng (Cu), kém (Zn), arsenic (As), cad-
mium (Cd), thiy ngan (Hg) va chi (Pb) c6 thé anh
hudng tiéu cyc dén stic khoe con ngudi. Cac nghién
ctiu da chi ra ring kim loai nang c6 kha néng tich lay
trong co thé, tic ché qua trinh ting trudng va phat
trién, dong thoi ¢ thé giy ra cdc bénh Iy nghiém trong

nhu ung thu, tén thuong co quan ndi tang va hé than
kinh. Trong trudng hgp nhiém doc & néng do cao,
kim loai ndng c6 thé dan dén hau qua nghiém trong,
bao gém ca nguy co tti vong. Vi duy, viéc tiéu thu nudc
bi 6 nhiém bdi cdc kim loai ndng nhu Pb, As, Cd va
Hg c6 thé dan dén su réi loan trong hoat dong ctia hé
mién dich, lam phat sinh cdc phan ting ty mién, trong
d6 hé théng mién dich tdn céng chinh céc té bao caa
co thé. Hau qua 1a c6 thé gy ra nhiéu bénh ly nhu
viém khép dang thdp, cac r6i loan vé thin, hé tuan
hoan va hé than kinh. Trong s6 d6, Cd dugc xem la
mot trong nhiing kim loai ndng doc hai nhat, ngay ca
& nong do rat thap. Nguyén t6 nay thudng xuit hién
trong cac hoat dong cdng nghiép nhu san xuit da giay,
gidy, cao su va trong thanh phan cia mét s6 loai thudc
bao vé thuc vats .

HOo Pankia-Sudi Vang gébm hai ho chinh: Pankia nim
& thugng ngudn va Sudi Vang & ha nguén. Ca hai
hé dugc hinh thanh nho hé théng d4p Ankroet chan
dong séng Da Déng, con sdng bit nguén tu day nui
Langbiang thu¢c huyén Lac Duong, tinh Lam Pong.
Dién tich luu vuc ctia hé vao khoang 13.000 ha, véi

Trich dan baibaonay: TNDQ,NAS,NTNH,NTMS. Phan tich ham lugng mét s8 nguyén té doc hai
¢6 trong nudc tai hé Pankia-Sudi Vang bang ky thuat huynh quang tia X phan xa toan phan (TXRF).
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do6 siu trung binh khodng 6 m. Phén 16n dién tich
h6 nam trong dia phan huyén Lac Duong, trong khi
mdt phin nho thudc thanh phé ba Lat. H6 Pankia-
Sudi Vang déng vai tro quan trong trong viéc cip nudc
cho Nha mdy thuy dién Ankroet, d6ng thoi cung cép
khoang 74.000 m? nudc sinh hoat méi ngay cho thanh
phd Da Lat va huyén Lac Duong, phuc vu hon 290.000
ngudi theo s6 liéu thong ké tinh dén ngay 31 thang 12
nim 2022°. H6 khong chi 13 nguén cung cip nudc
sinh hoat ma con dugc st dung dé€ tudi tiéu cho cac
khu vuc ndng nghiép xung quanh. Tuy nhién, trong
nhiing ndm gin déy, tinh trang boi ling va 6 nhiém
tai hé ¢6 xu hudéng gia ting dang ké'° . Dién tich mit
nudc hé Pankia dang dan thu hep do tic dong ctia
hoat dong canh tdc nong nghiép va qua trinh bai tu
ty nhién. Ngoai ra, cac ngudn thai ti sinh hoat, san
xudt noéng nghiép va hoat dong du lich doc hai bén bg
hoé da anh hudng tiéu cyc dén chit lugng nudc va hé
sinh thai thiy sinh ! . Két qua ctia mét s6 nghién ctiu
trudc déy cho théy, cic chi tiéu moéi truong nhu hgp
chat hitu co, do dan dién, ham lugng ion hoa tan, oxy
hoa tan (DO), d¢ trong secchi, néng d6 ammoniac,
nitrate, phosphate, TSS, COD, TNH4-N & ho Pankia-
Suéi Vang vugt ngudng cho phép >3, Nhu vay, cac
bdo cdo trude day da chi ra rang chit lugng nudc tai
ho6 Pankia-Sudi Vang bi 6 nhiém va vugt quy chuin
Viét Nam (QCVN) & mot vai thong s6 quan trac. Tuy
nhién, dén nay van chua cé nghién ctu cu thé nao
danh gia vé sy hién dién va mic d6 6 nhiém kim loai
ndng trong nudc ho Pankia-Sudi Vang, cling nhu viéc
céc thong s6 nay c6 ndm trong giéi han cho phép cua
cdc QCVN hién hanh hay khong.

Hién nay cé nhiéu phuong phép dugc st dung dé
phén tich cac kim loai trong mau nudc, trong do c6
nhiing phuong phap stt dung thiét bi chuyén dung
trong hoa phan tich da dugc tiéu chudn hoéa nhu:
AAS, ICP, ICP-MS, ASV 15,
phép phan tich kim loai ning trong mau nudc béing

béi véi cac phuong

nhiing ky thuét nay doi hoi ngudi phan tich phai ¢
kién thtic chuyén sau vé hoa phan tich. Pong thoi quy
trinh lam mau tuong d6i phuic tap, ky thuat xt Iy mau
cin phai tuong thich véi tiing nén mau hay loai mau
nudc khac nhau. Mat khac, mot s6 ky thuat doi hoi
chi phi dau tu phong thi nghiém 16n, van hanh kha tén
kém (thi du nhu ky thuat ICP-MS). Ngoai cac phuong
phép tiéu chuén néu trén, ky thuit phan tich kich hoat
neutron (INAA) cing dugc ding d€ khao sat ham
lugng kim loai ndng trong nuéc, nhung phuong phap
nay doi hoi phai lam giau miu nén c6 thé dan dén sai
$6 16n (thudng lam giau béng cach cho bay hoi nudc
dé co dic cic nguyén t6 vi lugng) 6.

Ngay nay, ky thuat huynh quang tia X (XRF) cung
cdp kha ning phén tich nguyén t6 ctia nhiéu loai mau
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khéc nhau nhu mau kim loai, hgp kim, polymer, gém
sti, vat liéu dia chdt, san phdm ddu mo, dét, son, ...
Mot s6 ky thuat XRF 1a mot phan cua tiéu chuén ISO
va ASTM trong quy trinh quan ly chat lugng cong
nghiép. Véi tinh linh hoat ctia ky thuat XRF khién
ching ngay cang dugc sti dung phd bién hon trong
cac phong thi nghiém, trong d6 ky thuat huynh quang
tia X phan xa toan phan (TXRF), v6i chum tia X dén
ti mot phia va di dén phia bén kia ddu do (detector)
nén c6 thé dat dau do rdt gan bé mit mau. Do do,
héu nhu toan by huynh quang dugc tao ra trong mau
déu dugc di vao diu do, lam cho hiéu suit do kha t6t.
Do vay, ky thuét nay c6 thé dinh lugng lugng kim loai
néng c6 thé dat dugc giéi han phét hién dén ppb, véi
khdi lugng mau can ding rat it, cé thé chi dén vai mi-
17-19 " Hon niia, phuong
phép TXRF c6 quy trinh phén tich don gian, chi phi

crolit hodc microgam méau

van hanh thap, kha niang phén tich nhanh, chinh xac
t6i ppb, dai nguyén t6 phan tich rong tit Al dén U0
Ky thuét nay dac biét phtt hgp dé€ phan tich vét trong
cac mau don gian, tuy nhién, phuong phdp TXRF khé
phét hién nguyén t6 nhe va khong xac dinh dugc cac
déng vi ctia nguyén t6 nhu phuong phép ICP-MS (ky
thuat phan tich ti s6 dong vi).

Trong linh vyc quan tric moi trudng, K. Wadinga
Fomba va cong su?! da 4p dung ky thuit TXRF d&
gidm sat mot s6 kim loai nang trong bui va hoi nude
trong khong khi tai tram Atlas Mohammed V & Mo-
rocco va Dai quan sét khi quyén Cape Verde vao nim
2020, két qué cho thdy phuong phap TXRF c6 thé
tng dung dugc trong phan tich méi truong véi mc 6
nhiém rit thip xuéng dén don vi ng/m3. Nam 2024,
Kozhevnikov va cong su?? da 4p dung ky thuat TXRF
phén tich kim loai ndng trong mau nudc bién, véi giGi
han phat hién dat dén don vi mg/L. Nhu vy, ky thuét
TXREF c6 thé ap dung tdt trong quan tric moi trudng.
Vi vdy bai bao nay trinh bay ting dung ky thuat TXRF
dé phan tich 7 kim loai gébm: Ni, Cu, Zn, As, Cd, Hg
va Pb trong nudc ¢ h6 Dankia-Sudi Vang nham danh
gid chdt lugng nudc mit, nudc sinh hoat va xem xét
hién trang 6 nhiém cé dam bao theo cac quy dinh hién
hanh.

VAT LIEU VA PHUONG PHAP

Thuc nghiém ldy mau nuéc

Céc mau nude dugce thu thap ba lan méi thang vao cac
ngay 01, 10, 20 cta thdng, trong sdu thang miia mua
tii ngay 01 thang 05 ndm 2024 dén ngay 30 thang 10
nam 2024 tai 10 dia diém khac nhau ctia hé Dankia-
Sudi Vang va 01 dia diém nudc da qua xt ly ngay tai
Nha méy nuéc Dankia-Suéi Vang. Cach 14y mau theo
hudéng dan ldy mau nude sdng nude sudi nhu sau: 1dy
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500 mL nu6c cho méi 14n 14y mau tai méi vi tri, do sau
14y mau nudce la 50 mm tinh ti bé mit, khodng cach
tli bo dén vi trildy maula 5m > . Hinh 1 mé ta cac vi
tri 14y mau nudc, Bang 1 1a toa d¢ cac vi tri ldy mau.

Hinh 1: C4c vi tri thu mau nudc tai hé Dankia-Suéi
Vang 3

Bang 1: Théng tin céc vi tri Idy mau nudc tai hd
Pankia-Sudi Vang 3

STT Toa do (Bac; STT Toa dd (Bic;
Dong) Dong)
12,018103; 12,017515;

1.1 108,383021 1.6 108,387270
12,023560; 12,014409;

1.2 108,383793 1.7 108,384265
12,024903; 12,010673;

1.3 108,386411 1.8 108,382377
12,029646; 12,007441;

1.4 108,390102 1.9 108,377141
12,021839; 12,014241;

1.5 108,389844 1.10  108,378644

Céc vi tri ldy mau theo 4 nhém nhu sau: (i) Nhom
thd nhédt gém cdc vi tri 1, 2, 3 va 10: vi tri 14y mau
gan riing tu nhién, it 6 nhiém; (ii) Nhom thi hai gébm
nhiing vi tri: 5, 6, 7, 8 la nhiing vi tri gdn noi san xuét
nodng nghiép, gdn ngudn 6 nhiém; (3) Nhom thid ba la

nhiing vi tri 4 va 9 13 vi tri ndm gitia riing va noi san
xudt nong nghiép; (iv) Nhom thi 4 la ngudn nuéde sau
khi qua xtily d babélingloc dé di dén ngudi tiéu dung
(vitris6 11).

Hé phan tich TXRF

Hé phén tich TXRF da dugc st dung la hé phan
tich ban tu dong, ma hiéu S2 PICOFOX™ c¢tia héang
Bruker Nano (Dtic) cho phép xdc dinh dugc nguyén
t6 va ham lugng dong thoi nhiéu nguyén t6 tit Al dén
U, ngudng phat hién dén ppb (ug/kg). Hé pho ké S2
PICOFOX™ gm 6ng phat tia X sti dung bia Molip-
den véi nang lugng phat ~17,5 keV (Kq | = 17,479
keV, Ky 2 = 17,374), dién 4p lam viéc 50 kV, dong
dién 1000 1 A; v6i bo loc don nang st dung tinh thé
da 16p bing dong; thu nhén tia X bing detector ban
danloai SDD hiéu sudt cao. Hinh 2 1a hé ph6 ké TXRF
trong nghién ctiu.

Hinh 2: Hé phé ké TXRF PICOFOX S2™ '°. 1: Piéu
chinh giao dién; 2: Hé phé ké; 3: Phan mém diéu
khién; 4: Khéa nguén; 5: Dén hién thj; 6: Vi tri dat
mau.

Chuan bi mau

Dbéxdc dinh thanh phén kim loai doc ning trong nudc
bing hé TXRE miu nudc cdn thém dung dich chuin
ndi%*. Chudn noi galium (Ga), chudn Merck, v6i ham
lugng ban dau la 1000 ppm dugc st dung. Tl chuin
g6c Ga ban d4u, thuc hién pha lodng 100 1an d€ dugc
chufin Ga thii cip c¢6 noéng do 10 ppm. Khi phén tich,
can pha loang Ga d¢€ dat dugc ham lugng la 1 ppm
trong mau nudc, cich thyc hién nhu sau: dung 0,15
mL chuén néi tht cdp Ga 10 ppm hoa véi 1,35 mL
mau nudc can phan tich, nhu vy dugc dung dich can
phan tich véi ham lugng Gala 1 ppm.

bia thay tinh thach anh dugc sti dung lam v4t mang
mau, v6i do tinh khiét cao, phong nén thép, dé dang
lam sach. D& ddm bao bé mit mau dong nhét, khoang
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10 ul dung dich silicone dugc nho lén bé mat dia va
sdy & 40°C trong 20 phut. Sau khi 16p silicone kho
hoan toan, tiép tuc nho 10 ul mau dung dich cin phan
tich vao vi tri trung tdm ctia dia (duong kinh giot mau
khéng vugt qua 10 mm), sau d6 sy & 35°C trong 40
phut trude khi tién hanh do.

bé danh gid thong ké va xac dinh gid tri trung binh
ham lugng céc nguyén t6, tong cdng 198 mau dugc
thu thép tai tiing vi tri trong thdi gian 6 thang dung dé
do dac véi diéu kién dién ap va dong dién tuong ting
la 50 kV, 1000 mA. T4t cd cic mau dugc do vdi thoi
gian 1a 600 gidy cho mdi 1an do, sau d6 xoay mau véi
g6c 90° va do lap lai. Cac phép do & cac goc khac nhau
nhdm dam bao trong trudng hgp dudng kinh miu 16n
hon 10 mm thi phép quay géc ctia miu cho phép méu
khong bi 1éch khoi tdm do, do d6 cai thién dugc kha
néng phén tich toan by ham lugng cic nguyén té ¢
trong mau mot cach hiéu qua. Thong thudng, déi véi
cdc mau c6 dudng kinh < 10 mm, phép do c6 kha ning
xac dinh ham lugng chinh xdc cao, véi sai s6 nho hon
5%, khodng tin cdy 95%. Tuy nhién, d6i véi cic miu
c6 dién tich 16n hon thi sai s6 c6 thé 1én dén 20% >°
. Gi6i han phat hién dugc udc tinh tlii cdc mau tham
chiéu theo, tinh theo Cong thiic (1)%6 :

3-G;- \/NBG (1)

LLD; = N
1

Trong d6 LLD;la gi6i han phat hién thép nhat cta
nguyén td i, C; 1a ham lugng clia nguyén t6 i, N; 1a
s6 dém dinh cia nguyén t6 i va Npg 1a s6 dm phong
dudi dinh.

Do 1éch chuén (SD) dugc xdc dinh tlt d0 phén tan clia
cac phép do ldp lai ciing mot mau theo Cong thiic (2):

1 =
D=/ —¥i (Xi—X)® (2)

Trong do, X; la gid tri do dugc tai 1an do thi i, la gia
tri trung binh cho tét ca cic phép do dugc xac dinh
béi biéu thic, n 1a s6 1an do.

Gid tri SD nho phan anh d¢ chinh xdc cao ctia ky thuat
TXRE pht hgp cho phén tich vi lugng véi d6 lap lai
tot.

KET QUA VA THAO LUAN

Viéc phan tich cac nguyén t6 doc hai c6 kha ning
dnh huéng dén ngudi st dung ngudn nudc mat tai
ho6 Pankia-Suéi Vang lam nudc sinh hoat, nén chi tap
trung phén tich va danh gia 7 kim loai gobm Ni, Cu,
Zn, As, Cd, Hg va Pb. Pb anh hudng dén hé thin
kinh, dic biét & tré em, As chit gay ung thu nhom
1 theo WHO?. Hg c6 thé gay r6i loan thin kinh va
anh hudng dén thai nhi®® . Cd gay suy than va loang
xuongzg. Céc kim loai nhu Ni, Cu, Zn du cé vai tro
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sinh hoc nhung khi vigt qué gi6i han vin gay doc?’.
Két qua do dac dugc trinh bay & Bang 2.

n.d: khong do dugc vi gid tri ham lugng nguyén t6 duéi
nguong phdt hién ciia hé TXRE

Bang 2 cho thdy két qua phén tich ham lugng cta 7
nguyén t6 kim loai ¢ ngu6én nudc dung tai vi tri 11
(ngudn nudc da qua xt ly loc, lang) thdp hon gidi
han cho phép ctia Quy chuén Viét Nam hién hanh.
Trong d6, cac nguyén t6 nhu Cu, Hg, Pb va As thdp
hon nhiéu so véi ham lugng cac kim loai nay trong
tiéu chudn nudc sinh hoat tai Viét Nam, dic biét 1a khi
phén tich Hg, m¢t nguyén t6 rat doc nang, ham lugng
phén tich dudi nguéng phat hién, tdc la nho hon 1
ppb. Nhu vay, theo tiéu chudn an toan nudc sinh hoat
cuia Viét Nam hién hanh thi nudc tit hé Pankia-Sudi
Vang sau khi xtt ly ddp ung chit lugng cho viéc st
dung nudc sinh hoat.

Két qua phan tich cho thdy su khac biét r6 rét vé ham
lugng céc nguyén t6 tai cdc nhém vi tri 1dy mau, phan
anh muc 46 anh hudng cta cac hoat dong san xuét
ndng nghiép va dic diém tu nhién cua tiing khu vuc
dén chét lugng nudc.

Nhoém mau thu tai khu vie gan riing ty nhién (nhém
1: cac vi tri 1, 2, 3 va 10) cho thdy ham lugng cac
nguyén té Ni, Cu, Zn, As, Cd va Pb thdp nhit, nim
trong giéi han cho phép theo quy dinh tai QCVN
01-1:2018/BYT va QCVN 08:2023/BTNMT* !, Két
qué nay phan anh déc trung ctia khu vic hiu nhu
khoéng bi dnh hudng bdi cac nguén 6 nhiém tit hoat
dong nhan sinh.

Ngugc lai, cic miu gin khu viyc san xudt nong nghiép
(nhom 2: vi tri 5, 6, 7, 8) cac nguyén t6 doc hai cé
ham lugng cao nhat, dac biétla Cu (t6i da 132 ppb) va
Zn (t6i da 511 ppb), vugt qud gidi han cho phép theo
QCVN 08:2023/BTNMT (Zn > 500 ppb). Su gia ting
nay cha yéu do anh hudng ctia phén bén, thudc tri
siu va cac hoat dong canh tac nong nghiép.

Nhoém trung gian (nhém 3: vi tri 4, 9) ¢6 ham lugng
cac nguyén t6 ¢ mtuc trung binh, cao hon nhom 1
nhung thip hon nhém 2, phan énh su suy giam din
anh hudng ctia cdc ngudn 6 nhiém nong nghiép khi
khodang cach dén khu vuc riing tu nhién tang lén.
Ngudn nudc sau xt ly (vi trf 11) ¢ ham lugng cac
nguyén t6 nhin chung thip hon nhém 2, cho thiy
qua trinh xti ly da loai bé dugc mot phan céc tap chat
doc hai. Tuy nhién, ham lugng Pb tai vi tri nay (8
ppb) van tiém cin ngudng cho phép theo QCVN 01-
1:2018/BYT (10 ppb), va cin dugc kiém soat chit ché
hon d€ dam bao an toan cho ngudi sti dung.

Ciing tii s6 liéu ¢ Bang 2, tai cac vi tri 5, 6, 7, 8 cho thay
ham lugng céc nguyén t6 kha cao, mét s6 vi tri quan
trdc c6 ham lugng vugt ngudng cho phép nhu: Ni va
Cu tai tdt cd cac vitri 5,6, 7,8 Zn tai cac vitri 6, 7, 8
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Béang 2: Ham lugng cac nguyén té kim loai tai cac vi tri ldy mau ctia hé Pankia-Suéi Vang [Nguén: Nhém tac gia]

Nguyénté/  Ham lugng (+do léch chuin) [ppb]
Vi tri
1 2 3 4 5 6
Ni 111 12(1) 12(1) 13(200 21(1) 22(2)
Cu 712 70(1) 73(3) 86(2) 108(3 132(3
Zn 401( 416(7 408(4 421(31 491(4 505(2
As 5(1) 5(1)  6(1) 7(1)  9(1) 9(1)
cd 2(1) 2(1) 31 2(1)  3(1)  3(1)
Hg nd nd nd nd nd nd
8(1) 8(1) 9(1) 12(1) 16(1) 17(1)

QCVN QCVN
01- 08:2023/
1:2018/ BT-
BYT NMT
[20] [21]
7 8 9 10 11
212) 23(2) 7,65C 13(1) 10(1) 70 100
123(4) 110(2 88(1) 73(1) 68(3) 1000 100
508(2: 511(2 424(6 405(2] 398(5 2000 500
9(1) 11(2) 6(1) 6(1) 5(1) 10 10
41)  41) 2(1) 2(1) 2(1) 3 5
n.d nd nd n.d n.d 1 1
20(1) 21(1) 11(1) 9(1) 8(1) 10 20

As tai vi tri 8; Cd vugt ngudng tai vi tri 7, 8. Cac vi tri
nay 1a nhiing noi gan khu san xuit ndng nghiép, nén
dugc cho 1a dé xay ra 6 nhiém céc kim loai doc ning
tli phan bén va thudc bio vé thuc vat* . Khi so sanh
v6i ham lugng cac nguyén t6 trén tai cac vi tri khao
sat 1, 2, 3, 10 cho théy thdp hon ham lugng ctia ching
tai cacvitri5, 6,7, 8. Tu d6 c6 thé két luan sy 6 nhiém
nay 1a do tac dong ctia san xudt nong nghiép. O céc vi
tri 1, 2, 3, 10, ham lugng kim loai d§c ning trong mau
nudc phén tich thip hon nhiéu so véi cac vi tri 5, 6,
7,8. Cac vi tri 1, 2, 3, 10 gidp truc tiép véi riing nén
ham lugng cac kim loai doc nang thip, va thdp hon
ngudng cho phép clia nude sinh hoat tai Viét Nam.
Két qua nghién ctiu & vi tri 4 va 9 vé€ ham lugng cac
nguyén t6 doc ning cho théy thdp hon vi tri5, 6,7, 8
vacaohon cacvitril,2,3,10. Vitri4 va9lanhiing vi
tri & gitfa viing cu dan san xudt nong nghiép va riing,
day la nhiing vi tri giao thoa gitia ving thai du lugng
thudc bao vé thuyc vat va phan bon tif san xuét nong
nghiép véi vung riing tu nhién.

KET LUAN

Mau nudc tai 10 vi tri tai hé Pankia-Su6i Vang va mot
vi tri tai nuc thanh phdm (nudc sau khi xu 1y ling,
loc qua 3 bé ctia nha mdy nudc Pankia-Sudi Vang) da
dugc phan tich. Két qua cho thy, ham lugng cac kim
loai Ni, Cu, Zn, As, Cd, Hg va Pb trong nudc sau khi
xt ly thdp hon gi6i han cho phép theo Tiéu chudn chit
lugng nudc an udng cua Viét Nam hién hanh, diéu
nay gép phan xdc dinh chét lugng va tinh an toan khi
sti dung nudc sinh hoat tai T . Da Lat va thi trén Lac
Duong, tinh Lim Do6ng. Tuy nhién, két qua phan tich
da cho théy, tai mot s6 vi tri gdn khu san xuét nong
nghiép, thi du cac vi tri khao sat1a 5, 6, 7, 8, c6 ham

lugng mot s6 kim loai doc (thi du Ni, Cu, Cd, As) cao
hon mc cho phép ctia nudce sinh hoat. Diéu nay ciing
néi 1én miic 4 6 nhiém tii san xudt noéng nghiép tai
cac khu vuc gan h6 Pankia-Su6i Vang. Do vy, can cd
nhiing khuyén cdo viéc sti dung qué muc phan bon,
thudc trii sau trong san xuét noéng nghiép, dong thoi
c6 bién phap thu gom xti Iy nhiing bao bi, chailo dung
phén bdn, thudc bao vé thuc vat nham han ché dén
muic thdp nhét sy 6 nhiém trong qud trinh san xuét
noéng nghiép lam anh hudng dén ngudn nudc tai hd
Pankia-Sudi Vang.

XUNG DOT LO1iCH

Cac tac gia dong y khong c6 bat ky xung dot 1gi ich
nao lién quan dén cac két qua da cong bé.

PONG GOP CUA TAC GIA

Nguyén Thi Minh Sang, thu thdp cidc mau, tién hanh
thuc nghiém, xt ly cdc di liéu va viét ban thao.
Nguyén Thi Nguyét Ha, Tran Ngoc Diéu Quynh hé
trg thuc nghiém, phan tich cac di liéu. Nguyén An
Son hoach dinh ké hoach nghién ctiu, phan tich cac
két qué nghién ctu, hoan chinh ban théo.
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Analysis of some toxic elements in water at Dankia-Suoi Vang lake
using total reflection X- ray fluorescence (txrf) technique

Tran Ngoc Dieu Quynh , Nguyen An Son, Nguyen Thi Nguyet Ha, Nguyen Thi Minh Sang *

AN ABSTRACT
O The assessment of drinking water quality is an essential task that should be conducted regularly to
Elthrw promptly detect and warn against potential pollution risks, thereby ensuring public safety. In addi-
Use your smartphone to scan this tion to evaluating parameters such as biological oxygen demand (BOD) and the concentration of
QR code and download this article organic compounds, the presence of inorganic substances in water is also an important indicator

of water quality. Urbanization, industrial development, and the use of fertilizers and pesticides in
agricultural production have significantly affected water sources. This study focuses on investigat-
ing and evaluating the concentrations of toxic trace elements, including nickel (Ni), copper (Cu),
zinc (Zn), arsenic (As), cadmium (Cd), mercury (Hg), and lead (Pb), in water samples collected from
the Pankia—Suoi Vang Lake, which serves as the main drinking water supply for Da Lat City and
Lac Duong Town, Lam Dong Province. The analysis of heavy metal elements and their concen-
trations using Total Reflection X-ray Fluorescence (TXRF) revealed that the treated water samples
contained these elements at concentrations below the permissible limits established by the Viet-
namese Technical Regulations (QCVN 01-1:2018/BYT and QCVN 08:2023/BTNMT) for drinking water
quality. However, some sampling sites located near agricultural areas around the Bankia-Suoi Vang
Lake showed concentrations of Ni, Cu, Cd, and As exceeding the allowable limits for drinking water.
Key words: Dankia — Suoi Vang Lake, Total Reflection X-Ray Fluorescence (TXRF) Technique, toxic
trace elements, drinking water quality.
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