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TOM TAT

Hién nay van dé 6 nhiém nwéc bdi kim loai nang (KLN) déc hai dang dwgc cac nha
khoa hoc trén thé gi¢i cling nhu trong nwéc quan tam. Nwéc bé mat va nwéc ngdm 13 mot hé
phtrc tap bao gdm nhiéu chét vo co va hiru co ton tai & nhiéu trang thai khac nhau. Trong d6,
phai ké& dén ham lwong kim loai ndng doc hai déc biét 1a thdy ngan (Hg). Két qua cua viéc xay
dung phwong phap phan tich ham luvgng Hg trong nwéc bang phwong phap quang phd hap thu
phan t&r UV-VIS va ap dung dé xac dinh, danh gia ham lvong Hg trong mét s6 ngudn nwéc trén
dia ban thudc thanh phé Da Nang cho thdy Hg c6 mat trong hau hét cac ngudn nwéc mat (tie
0,0007mg/lit dén 0,0028mg/lit) va nwédc ngdm (tlr khdng phat hién dén 0,00016mg/lit) tuy nhién
mic dd an toan van ndm trong gidi han cho phép cia QCVN 08:2008/BTNMT ngoai trir ho
Dam Rong, Bau Tram va Do Xu.

ABSTRACT

Nowadays, water pollution caused by toxic metals is a matter of concern for most
scientists all over the world. Surface and underground water is a sophisticated system containing
many organic and inorganic compounds in different forms. Among them, heavy metals are always
taken into consideration because of their toxicities, especially mercury (Hg). The protocol for the
total Hg content in water using the UV-VIS spectroscopy method has been set up. The results of
the quantative analysis in some water sources in Danang city show that Hg can be found in all the
surface water samples (from 0.0007mg/l to 0.0028mg/I) and in the underground water (from an
undetected amount to 0.00016mg/l) but the content of Hgis within permissible limits of the
Vietnamese standards 08:2008/BTNMT, except for in Damrong, Bautram and Doxu Lakes.

1. Mé& dau

Nudc bé mit va nude ngam dong vai tro hét sirc quan trong ddi voi su phat trién
kinh té va xd hoi ciia con ngudi, nude bé mat chu yéu tap trung & cac ao, hd, dam... con
nude ngdm chu yéu tir cac giéng khoan, giéng dong. Hién nay trén dia ban thanh phé Pa
N?mg c6 khoang 30 hd, ddm thyuc hién cac chirc nang chinh la diéu tiét nudc, diéu hoa vi
khi hau, tao canh quan dep va xir Iy nudc thai d6 thi. Vi vay su nhiém ban boi cac chat
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ddc hai va KLN trong nudc 1a didu khong thé tranh khoi. Khi xdm nhép vao co thé, thuy
ngan sé& lién két v6i nhitng phan tir nucleotit trong ciu tric protein lam bién do6i cau trac
va tc ché hoat tinh sinh hoc cta té bao. Sy nhiém doc thuy ngan c6 thé giy nén nhiing
thuong ton cho trung tdm than kinh véi cac triéu ching nhu run ray, kho khin trong
dién dat va giam st tri nhé, nang hon 1a gy té liét, nghénh nging, néi lap, va tham chi
¢6 thé dan dén tir vong.

Dic biét 1a phu nit mang thai khi bi phoi nhidm véi thiy ngan c¢6 thé sinh con bi
nhiém doc thity ngan bam sinh gay quai thai, di tat.

Thuy ngan 1a chat doc, c6 kha ning tich liy sinh hoc, d& dang hip thu qua da,
céc co quan ho hap va tiéu hoa[1,7,8]. Vi vay phan tich danh gid ham luong Hg trong
céc ngudn nude 12 van dé quan tAm hang dau cua cac nha khoa hoc [3]. Trong dé tai nay
chung t6i trinh bay quy trinh phan tich ham luong Hg trong nudc bé mat va nude ngam
bang phuong phap quang phd hép thu phan tir UV-VIS. Trén co s¢ phuong phap di xay
dung ap dung dé phan tich Hg trong mot s6 ngudén nudc mit va nude ngam trén dia ban
thudc thanh phd Pa Ning .

2. VAT LIEU VA PHUONG PHAP THUC NGHIEM
2.1. Thiét bi, dung cu, héa chit

2.1.1. Thiét bi, dung cu

- May quang ph6 hap thu phén tir UV-VIS Jasca V-530 ciia Nhat Ban véi cuvét
thach anh.

- Céc logi ph&u chiét: 150ml, 250ml. Pipét chia do dén 0,02ml; 0,1ml, binh dinh
muc cac loai va mot s6 dung cu khac.
2.1.2. Héa chat

Cac hoa chat thudc loai tinh khiét héa hoc cua Cong hoa Phap, Cong hoa buc:
Dung dich gbc Cu®" 1000ppm trong HNO; 2%, NH; dic, CHCl; . Tinh thé: HgCl,,
dithizon, KMnO,, KSCN, CH;COONa, hydroxylamin sunfat, AgNOs. Axit: HCI dac,
HNO; dic, CH;COOH dic. Nude cat hai lan.
2.2. Ldy mdu va xir Iy méu

Céac miu nuéc duoc lay & cic ao, ho, dam, giéng khoan, giéng déng trén dia ban
thanh phd Da Néng theo hudng din ciia TCVN [6] trong thang 8/2009 va thang 9/2009.
Mau nuée dyng trong chai nhya polyetylen va duoc xir I so bd bang HNO; dic.
2.3. Phwong phadp phdn tich hoa hoc

Trong d& tai nay dé phan tich ham luong Hg trong nudc chung téi s dung
phuong phép chiét tric quang UV-VIS.
3. Két qua va thao luin

Nguyén tic ctia phuong phéap chiét tric quang dithizon 1a sau khi v6 co hda mau
nuée bang KMnO,4 va H,SO4 dic theo TCVN 4580-88 thi toan bo lwong Hg duoc chiét
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bang dithizon trong CHCls, dung dich thu dugc c6 mau vang da cam va hap thu cuc dai
o buodc song 490 nm.
3.1. Lap dung phwong phdp phén tich

Dé lap dung phuong phap phan tich ham luong Hg trong nude ching t6i da tién
hanh khao sat mot s6 diéu kién tdi wu nhu chon thé tich dithizon dung dé chiét, chon
thoi gian chiét, chon thé tich NH3 5% tdi da dung dé rira dithizon du, sy thay doi cuong
dd mau cta phuc theo thoi gian, anh huong ctia sy c6 mat cac chit khac dén su xéac dinh
Hg nhu Ag®, Cu® va dé xuét phuong phép loai trir.

Dé chon thé tich dithizon ding dé chiét ching t6i sir dung 100 ml dung dich
Hg”" 0.3 ppm va lay cac fhé tich dithizon 1a 5,10, 15, 20, 25, 30 ml, két qua cho thay khi
thé tich dithizon 1a 10 ml thi mat d6 quang ctia phirc mau 13 16n nhat.

Qua viéc tham khao tai liéu [2,4] cho thdy cudng d6 mau cia phic thiy ngan
dithizonat phu thudc vao thoi gian chiét, do d6 chung t6i tién hanh khao sat tim thoi
gian chiét téi vu ma & d6 mat do quang 13 16n nhat. Thoi gian chiét khao sat lan luot 1a
0,5 phut, 1 ph, 2 ph, 2,5 ph va 3 phat. Két qua khao sat cho thdy chiét tir 2 phut trd di
mat d6 quang 16n nhat va hiu nhu khong thay doi.

Két qua khao sat cho thiy phan tmg gitta Hg” véi dithizon bi can tré boi Ag'va
Cu®" vi chung phan ng vdi thude thir tao thanh hop chét c6 mau tuong ty. Do vy dé
loai trir Ag" va Cu®" chung t6i ding cic chét che 1a 10ml dung dich complexon III
(H,Y*) 0.025 M va 10ml dung dich KSCN 0.1M. Do lugng thira complexon III va
KCN khong anh huéng dén mat do quang ctia phirc mau, nén dé loai trir triét dé chung
t61 thém cac chat che vao 2 giai doan chiét.

Nhu véy, qua két qua khao sat cho thdy didu kién t6i wu cho qué trinh phan tich
Hg nhu sau: Thé tich dithizon: 10ml. Thoi gian chiét: 2 phut Mau caa phirc 6n dinh
theo thoi gian. Loai trir anh hudng ciia Agva Cu” bang HY” va KSCN.

Duya trén cac diéu kién t6i wu di chon ching t6i xac dinh gi6i han ndng d6 phat
hién Hg™" 1a 10° ppm va khoang ndng d6 tuyén tinh cta thiy ngan la 10° ppm +
0.3ppm. Két qua xac dinh sai s6 théng ké ctia phuong phap trén 2 mau gia cho thay hiéu
suat thu hdi ciia phuong phap dat 87.6%, sai s6 nhd, tirc dd chinh xac cao va hé sb bién
d6ng nho, chung to do 1ap lai tot (bang 3.1).

Bing 3.1. Mjt s6 gid tri danh gid sai s6 thong ké ciia phwong phap

Céac dai lugng dic trung Hg”" 0,15 ppm Hg”" 0,2 ppm
Phuong sai S’ 8.50.10° 4.50.10®
D6 léch chuén S 2.80.10™ 2.12.10™
Hé sb bién dong Cy (%) 0.23 0.13
Do sai chuén S, 2.3.10* 5.40. 10
Bién gidi tin cdy & + 4.12.10* + 3.05.10™
Sai s6 tuong dbi A % + 0.34 + 0.19
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Dua vao két qua da khao sat ¢ trén, ching toi dd 1ap dung dugc quy trinh phan
tich tong luong Hg trong nudc bé mit va nude ngam, so dd duoc trinh bay trén hinh 3.1.

Lay chinh x4c 100-200 ml mau
nuée di xir Iy so bd vao cde thay
tinh

 Thém vai manh vo thiy tinh.
+ 2ml H,SO, dac.
t+ Vai giot KMnO, 2% dén mau hong tim nhat

A
Dung dich con mau hdng tim nhat
trong 15 phut.

t+ Dé nguoi.
t+ Vai giot hydroxyl amin sunfat 0.5% dén mat mau KMnO,

Thém NH; dic dén pH = 4
A

Dung dich phéan tich

+ 10ml KSCN 0.1M, 10ml complexon I1I 0.025M
 10ml dithizon
t+ Chiét trong 2 phut

Dung dich 1

+ 10ml KSCN 0.1M, 10ml complexon III 0.025M
H 10 ml nude cat

Chiét trong 1 phut

A

Dung dich 2

+ Rira bang 20ml NH; 5%

Dung dich 3

+ Loc trén phéu c6 gidy loc kho

A

Dung dich do

Hinh 3.1. Quy trinh phan tich Hg trong nuéc
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3.2. Két qua phan tich méu nwéc thue té

Ap dung quy trinh da duoc lap dung & trén, chung t6i tién hanh xac dinh ham
luong Hg trong mot s6 mau nudc bé mit thudc dia ban Thanh phd Pa Nang trong thang
8 va 9/2009. Két qua phan tich dwoc thé hién trong bang 3.2 va 3.3.

Bang 3.2. Nong do thiy ngan trung binh trong mét s6 mau nwdéc bé mat thuge dia ban

Thanh phé Pa Néng trong thang 8/2009.

Stt Ngay ldy miu Pia diém liy miu Nong dd Hg2+ (mg/l)
1 2/8/ 2009 HO cong vién 29/3 0.0017 + 2.3.10™
2 2/8/ 2009 Hd Thac Gian — Vinh Trung 0.0012 + 2.27.10"
3 2/8/2009 H6 Dam Rong (phia bén phai & | 0.0028 + 2.12.10™

ngan dong)
4 2/8/2009 Ho6 Pam Rong (phia bén traidé | 0.0024 +2.10.10™
ngan dong)
5 8/8/2008 Ho Xuan Ha A 0.0007 + 1.68.107
6 8/8/2008 Phia nam Bau Tram 0.0036 + 2.25.10™
7 8/8/2008 Phia bic Bau Tram 0.0009 + 2.11.10”
8 9/8/2008 Hb Diéu Tiét Thanh Khé Tay | 0.00098 + 2.22.107
9 12/ 8/ 2008 H6 o Xu 0.0027 + 2.10™
QCVN 09 : 2008/BTNMT 0.002
Bang 3.3. Nong dg thity ngdn trung binh trong mgt $6 mdu nwée ngam thuge dia ban
Thanh phé Pa Néng trong thang 9/2009.

Stt Ngay liy miu Dia diém liy miu Nong do Hg*" (mg/1)
1 08/09/2009 K297/H85 Pién Bién Phu 0.0007+ 1.49.107
2 08/09/2009 K480/10 Ton Durc Thing KPH
3 10/09/2009 L6 10/ B3 Hoa Minh KPH
4 10/09/2009 K05/4 Lé Trong Tén 0.0003 + 2.24.107
5 10/09/2009 K75/12 Lé Hong Phong 0.00016 + 3.15.107
6 10/09/2009 569 Hoang Diéu 0.0008 + 1.47.10”
7 10/09/2009 298 Lé Vin Hién KPH

QCVN 09 : 2008/BTNMT 0,001
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Tir két qua trén bang 3.2 va 3.3 cho thay hau hét trong cac mau nudc bé mat déu
c6 mit cua thily ngan con trong cac mau nudc ngam thi & mot sé dia diém khong phat
hién dugc. Tuy nhién tuy theo tung vi tri dia 1y va dac diém cua tung dia diém ma ham
luong thity ngan 1a khac nhau. Cac hd nhu cong vién 29/3, Xuan Ha A, Thac Gian-
Vinh Trung, Diéu Tiét Thanh Khé Tay c6 ham lugng thiy ngan nam trong gii han cho
phép ciia quy chuin Viét Nam (QCVN). Diéu nay ciing phu hop véi thyc té 1a hd Diéu
Tiét 1am nhiém vu diéu tiét nuéc mua, gop phan tao canh quan va diéu hoa khi hau cho
khu vyc dan cu xung quanh.

Céac hd khac nhu Pam Rong, Bau Tram, DO Xu c6 ham luong thiy ngan cao
hon tiéu chuan cho phép, do hé rat ban, nudc trong hé nga mau vang. Mat khac, cliing
trong 1 hd nhu Bau Tram ma ham luong thily ngan & phia bac va phia nam khac nhau 1a
do phia nam gan khu cong nghiép hon, chiu anh huéng cta nude thai khu cong nghiép
Hoa Khanh.

Cac miu nudc ngadm déu c6 ham lwong Hg ndm trong gii han cho phép cua
QCVN.

4. Két luan

Két qua nghién ciru qua trinh x4y dung phuwong phap phén tich ham luong Hg
trong nudc cho phép dua ra nhimg két luan sau:

1. Khao sat dugc cac diéy kién t6i wu cho quy trinh chiét Hg trong nudc: Thé tich
dithizon:10ml. Thoi gian chiét: 2 phat Mau cta phirc on dinh theo thoi gian. Loai trur
anh huong ciia Ag'va Cu®'bang H,Y> va KSCN

2. Xac dinh dugc g101 han phat hién ng 1210 ppm va khoang noéng do tuyén tinh

cta thuy ngan 13 10 ppm + 0.3ppm. Két qua danh gia sai sb thong ké cua quy trinh
phan tich cho thdy dugc mirc d6 chinh xac ciia phuwong phap.

3. Nghién ctru xay dung thanh céng quy trinh phan tich tong Hg trong nudc bé mat
va nudc ngam bang phuong phép chiét trac quang dthizon.

fl. Ap dung quy trinh da x@y dung phan tich mot s6 mau nudc bé mat va nuge
ngam thugc dia ban Thanh phé Ba Nang d€ danh gia mic d 6 nhiém nud6e boi Hg. Keét

qua cho thay ngoai trir vai dia diém nudc mat hau hét ham lugng Hg trong cic miu
nude déu nam trong gidi han cho phép theo QCVN.
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