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TOM TAT: Nghién citu ché do do nguyén t6 selenium trong mau nudc bdng cdch tao
hydride dé bay hoi trén thiét bi HVG-1. Nguyén tit héa bdng ngon lita va do Se trén
mdy quang phé hdp thu nguyén tit. T6i uu héa cdc thong s& do dac d€ dat duoc gidi
han phdt hién ¢ 2ppb Se trong nudc. Ap dung qui trinh nay d€ phdn tich phdt hién Se

_ trong nudc thdi va nudc ngdm & mot s& vi tri nhay cdm & thanh phdé Hé6 Chi Minh va
ddnh gid mitc dé 6 nhiém gdy nén bdi nguyén t6 nay.

1. DAT VAN BE
Hién nay vdn dé méi trudng ma dic biét 12 mdi trudng nudc dang rat dudc quan tim,
trong d6 chi tiéu cdc kim loai ning cin phdi dugc nghién citu k§. C4c nguyén t§ kim loai doc
hai nay phai dudc phdt hién ti¥ nhitng ham lugng cuc bé dé c6 hudng xi Iy 6 nhim hoiic d&
phong 6 nhiém mdt cdch hitu hiéu. Trong ddy cdc kim loai ning, Se thudng bi bd qua do ham
Ilfgng clia cdc nguyén t6 ndy trong nudc thudng rit nhd, doi hoéi phéi ¢ cdc phudng phép
Phén tich ¢6 d6 nhay cao méi phat hién dugc.

Pé dat dugc gidi han phat hién ddp dng dudc yéu cau clia nghién cifu mdi truding vé
nguyén t& Se, ciing nhu ¢6 dudc k€t qui phén tich chinh x4c va tin cdy, can phai khdo sit
t61 uu héa cdc thdng s& trong phudng phdp phén tich Se vdi thi€t bi chuyén dung 12 mdy hép
thu nguyén t AA 6501S va thi€t bi tao hydride HVG-1. Bai bdo cfing gidi thiéu mot s§ két
qua 4p dung quy trinh phén tich dugc khio st d€ nghién cifu sd b Se & mot s6 diém.nude
thai trén dia ban thanh phd HS Chi Minh vA nuéc ngdm & tram quan tric cia S6 Khoa hoc-
Cong nghé-Mai trudng T.P H6 Chi Minh. Qua d6 c6 thé dua ra cdc nhin dinh so b6 vé tinh
trang Se trong moi trudng nudc clia thianh phd.

2. POI TUONG PHAN TiCH: NGUYEN TO Se

a. Selen thudc nhém cdc nguyén t& phin tdn. Pa phin chiing khong tao thinh cdc md
riéng biét ma thudng c¢6 14n trong quing clia cdc nguyén td kim loai khdc dudi dang tap
chat. Do tinh chdt gan gidng vdi Iuvu huynh nén selen thudng c6 14n trong céc loai quing c6
chita sunfua. Ty lugng S:Se trong cdc mé thudng bi€n dong tir 400:1 d&€n 250000:1. Trong
nudc bién t 1& nay vao khodng 232:1. Theo mét s& tai liéu thi hAm lugng clark clia selen 1a
5.10%%. Selen ton tai trong vo trdi ddt § ca dang tu sinh va cdc khodng vat doc 1ap; ching
thudng bi 1in vao cdc khodng vat sunfua. P&n nay ngudi ta da bi€t khodng 40 loai khodng
vit riéng cla selen, trong d6 tiéu bi€u nhat 13: nguyén t§ tr sinh, oxit selenua, selenit,
selenat ... Khic vdi lwu huynh, c6 thé tao thinh khodng vit vdi trén 40 nguyén tS hod hoc,
selen chi hod hdp v6i mot s8 it cdc nguyén t& ¢6 s§ thi tu cao trong bang tudn hoidn cic
nguyén t8 hod hoc nhu: Pb, Hg, Bi, Ag, Cu, Co,‘Fe, T, Ni,... Cac khodng vét dac trung g(“im
cé: naumanit (Ag,Se), agvilarit (Ag[Se, S]), becselianit (Cu,Fe), klauxtalit (PbSe), timanit
(MgSe), ferroselit (FeSe,), chancomenit (Cu[Se0s].2H,0), ahlfeldit (Ni[SeO4].6H,0)... Sau
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Ivu huynh thi ddng 12 nguyén 6 ding hang thd hai ¢6 quan hé gin giii vdi selen. Ngudi ta
cling rat chd ¥ t6i tdp hgp dia hod selen-uran-déng-coban .

b. Trong nudc ty nhién Se c6 ham Iugng nhd, chi khi nudc bi 6 nhiém bdi cdc ngudn
nudc thdi cong nghiép thi mdi c6 ham lugng cao hon. o] dang siéu vi lugng Se 14 nguyén t&
can thi€t cho sy s6ng nhung khi vugt gidi han né 12 nguyén t8 gay doc hai. N6 s& gay céc
ching bénh vé& phdi, 18i loan tiéu ho4, thdn kinh va bénh ngoai da. Se hoa tan dudi dang
mudi v6 co va thudng ton tai § dang selenat (SeVI), ion selenit (Se IV). M6t s6 hdp chit cia
Se d& bay hoi nhu dimetyl selenid va dimetyl diselenid.

Trong nudc thi€n nhién ham lugng Se khodng 10ppb. Piac biét c6 nhiing con sbng,
gi€ng sdu ham lugng 1én d€n 100-200ppb. HAi sin chita khodng 0,30-0,55mg/l. Theo tigu
chuin Viét Nam, OMS, M¥, Phap ham lugng gidi han cho phép Se c6 trong nude ngdm 12
10ppb. Nudc ding trong ndng nghiép ham luwgng khdng duge qua 0.5ppm.
3.NGUYEN LY CUA PHUONG PHAP
Mot s& nguyén t6 nhu As, Bi, Hg, Sb, Se, Te khi phan tng v6i hydorzen du trong nudc s€ tao
thanh dang hydride d& bay hai . Chd hoi hydride kim loai vao budng nguyén tif hod va diing
nhiét (ngon 1ia) d€ nguyén tf hod. K¥ thuit tao hydride dua trén phuong phép: dung dich c6
chita As, Bi, Sb, Se, Te s& tao ra hydride kim loai d& bay hoi nhd tdc dung vdi chit thit manh
NaBH, du6i méi trudng axit, & diy 14 HCI . Phdn @ng dién ra nhu sau:

Trudc tién:

NaBH4 + 3H,0 + HCI — 8H + H3BO; + NaCl
Sau dé:
Se’* + 2H — SeH,

Trong thuc nghiém dung dich mdu, HCl, NaBH, dugc bom vio budng manifold bing
bom nhu dong. Hén hgp dude trdn 1in & budng va duge din d&n cudn phin vng (reaction
coil) d€ tao hydride. H8n hgp sau phan tng gdm hydride kim loai SeH,, khi hydro, hdi nudc
va cin clia cdc chdt phdn ¥ng dugc khi mang argon din vao budng tich chi€t khi/ chi't 16ng
& budng tdch, pha khi dudc tach ra khdi chit 16ng va lai dugc khi-mang dén vao budng
nguyén tit hod, phin nudc s& bi thai ra theo ong thai. Ong hip thu dugec nung néng bing
ngon Iita KK-C;H; va nhiét phan hydride kim loai.

Bo trdn Ongchtt T

NaBH4
e ~1 ‘ '
Maiu Sl _

Bom Hoi hydride M4y quang phd
hdp thu nguyén |t

Hinh 1: So do phuong phdp tao
hydride kim loai trén HVG-1

Nudc thai
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4. CAC KHAO SAT VE PIEU KIEN PO Se

Cin c vao cdc tai liéu di cong bd két hdp vdi cdc két qua thi nghiém thim do, dung
dich diing dé khao sat thi nghiém diéu kién t3i uu cho phén tich Se dugc chon 12 20ppb . D&
tao hop chit hydride, chon diéu kién néng d6 NaBH, 12 0.5% pha trong NaOH 0.1N, t8c do
din NaBH; 1a 2.5ml/phiit va t3c d6 dn miu 1a 7.0ml/phit. C4c diéu kién do phd hdp thy
nguyén tif cia Se dudc ti€n hanh nghién cifu trén mdy HTNT AA 6501S va thiét bi tao
hydride HVG-1. Khdo s4t budc séng phan tich, khe sing, cudng do den catod rdng, hip thy
nén va hiéu chinh nén, chiu cao ddu d6t, ghi nhin théng s& t6i wu.
a. Luu lugng CoH,
Hdn hgp KK-C,H; vdi nhiét d6 khodng 2600°C s& nhiét phdn SeH; thanh cdc nguyén tit Se
ty do theo sd dd:

SeH; + A —» Se +Hs

Khéo sdt thyc nghiém luu lugng C,H,

Luu luong C;H, (p) | 0.6 0.8 1.0 1.2 1.4 1.6

Abs ‘ 0.290 0.280 0.260 0.230 0.220 0.210

Luu Iugng C2H2 dudc chon tit 0.6 — 0.8 lit/phait .
b. Téc dd hit méu
Dung dich miu, HCI 4N, va dung dich NaBH, dugc dua vao bd trdn nhd bdrn nhu dong. Toc
do quay clia motor va 4p luc dat vao cdc ddy din quyé&t dinh t6c d hdt dung dich trén titng
day. Khao sét tdc d6 quay clia motor chon thdng s6 t8i uu, c§ dinh thong s& nay, khdo sdt
toc do hit dung dich NaBH, va HCI biing ¢ diéu chinh. Po mifc hit miu bing thdi gian
bam gidy (miu dugc chifa trong dng dong c6 chia dj)

T6c d6 hit NaBH4 va HCl1 1.0 1.5 2.0 23 3.0
(ml/phut) _
Abs | 0.150 0.270 0.238 0.289 0.278

T d6 hit NaBH, va HCI dudc chon 1a 2.5 — 3.0 ml/phiit .
T6c do cha ludng khi argon: P9 hdp thu con phu thude vio toc do dan cta ludng khi argon.
Trén thiét bi HVG-1, t6¢ d6 din khi argon dudc dit ¢d dinh & 300ml/phiit .
. ¢. Nong dé cia acid trong dung dich
C& dinh ndng d6 NaBH4 12 0.5%, khio sdt d6 hip thu bing cdch thay ddi nong do HCI
Nong do HCI(N) | 1 2 3 4 5 B 7 8

Abs | 0.094 0.110 0.120 0.180 0.208 0.290 0310 0.300

Khi ndng dd acid thdp, lugng khi hydro sinh ra khéng di dé phan ting tao SeHj triét dé. Tir
ndng d6 HC1 7N trd di, s6 Iugng H' tao ra d€ ddm bdo chuyén hét lugng cdc nguyén t5 c6
mit trong dung dich thanh hgp chi't hydride nén d hdp thu khong ting nita. N&u ti€p tuc
ting ndng d6 HCI, Iugng khi hydro sinh ra qud nhiéu, tao ra cdc béng khi khong lién tuc lam
cho phép do khéng 6n dinh. Mt khéc lugng khi hydro nhiéu lam lofing mat d6 cdc nguyén
t6 phén tich, din dén do hap thu gidm .

Néng d6 HCI dudc chon: HC16 — 7N .
d. Nong d¢ ciia NaBH, '
C6 nhiéu chit khit ¢6 thé sit dung dé dua Se (IV) vé dang SeH, . St dung NaBH, td ra ¢6
hiéu qua vé toc d6 khit va hiéu suit khit. Dung dich khit NaBH,4 dugc diéu ch& mdi trude khi
st dung. Dung dich NaBHy4 dugc pha trong NaOH 0.1N.
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Khéo sat dnh hudng ctia ndng d6 NaBH, vao do hap thu cho ta:

Néng d6 NaBHs (%) | 0.1 02 0.3 0.4 05 0.6 0.8

Abs I 0.040 0.187 0.300 0.302 0.301 0.280 0.192

D6 hip thu én dinh va dat cuc dai khi ndng d6 NaBH, tir 0.4 — 0.5%. G céc gid tri
ndng d6 NaBH, thap, phan tng khong triét d€, lugng hydride Se dudc tao ra it. 3 ndng do
NaBHj; cao tir 0.6 trd 1én lugng du hydro sinh ra nhiéu di theo dudng &ng 1am mit d6 nguyén
ti Se gidm, dong thoi tao sy khong 6n dinh trong &ng thach anh chit T do cdc béng khi tao
ra.

Néng d6 NaBH4 dudc chon 0.3 — 0.5%.

e. Khit Se (VI) va Se (IV)

Nhitng bién phép x& 1§ miu trudc khi do phd hap thy duge nhiéu tic gid nghién ctfu. Céc tai
liéu ddu khdng dinh: khi do phd hdp thu c6 thé thu dudc nhitng d§ nhay rit khdc nhau tuy
thudc vao trang thai ho4 tri clia cdc nguyén t& cin phén tich. Do vy can phai dua Se (VI) va
Se (IV) d€ kh3 ning tao hdp chit hydride t6t hon. Khdo sit thuc nghiém diéu kién dé khir
Se (VI) va Se (IV) dudc thuc hién nhu sau:

Diing dung dich tiéu chudn Se(VI) c¢é néng dd 1ppm vio cdc cdc ¢6 dung tich 100 ml.
Thém vao mdi cdc 10ml HClO4 70%, dun nhe .d&n gin kho, thém 25ml HCI cé ndng d6 tir
1N, 2N, 3N, 4N, 5N, 6N, 7N, 8N vio tirng cc tuong tng. Pit 1én b&p cach thiy dun 40 phuit.
LAy xubng dé ngudi, chuyén sang binh dinh mifc dung tich 50ml, thém cdc lugng HCI va
nudc cit dén vach sao cho ndng do acid HCI sau cling déu dat 6N. Lic déu va do dd hdp thu
cia Se

Néng d6 HCI(N) | 1 2 3 4 5 6 7 8
Abs | 0.116 0210 0246 0292 0310 0310 0307 0.301
Phdn @ng kh x3y ra hoan toan khi néng @6 HC11a 5 — 6N ,
Trong giai doan dit 1&n b&p cdch thuy, khio st thdi gian khit theo thuc nghiém sau:
Thoji gian (phdt) | 10 20 30 40 50 60
Abs [ 0.185 0.290 0.305 0.308 0.310 0.312
Thai gian khit dugc chon 30-40 phuit .
f. Anh hudng clia cdc nguyén t6 cdn trd trong dung dich phén tich
Nhu da biét, sau S thi Cu va Fe 1a 2 nguyén t6 thudng di vdi Se. Cu va Fe cling 1a cdc
nguyén t6 kim loai trong danh muc dudc khio sit trong nudc. Khio sat thue nghiém dung
dich Se 20ppb trong cdc ndng d6 Cu khéc nhau cho két quai

Ndng do Cu trong dd 0 10 20 50 100 200
(ppm) f
Abs | 0310 0305 0280 0264  0.198  0.079

Tir k&t qua khdo sdt, ta thdy riing khi Cu c6 ndng d6 tit 10ppm trong dung dich da giy
suy gidm d¢ hdp thu cia Se. Nong d6 Cu cang cao d6 suy gidm cang manh va gdy cdn trd
trong phép xdc dinh Se.

Khdo sdt tuong ty d€ tim sy 4nh hudng ciia Fe 1&n phép do Se :

Nong do Fe trong dd .0 10 20 50 100 200
(ppm)
Abs 0.308 0.305 0.306 0.304 0.300 0.284
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Do hép thu bt dau gidm khi ndng dd Fe trong dung dich tir 200 ppm trd 1én.
g. Loai trir dnh hudng ciia Cu, Fe
C6 thé loai trir 4nh hudng cia Cu, Fe bing phuong phdp k&t tia hydroxid. Selenat natri c6
thé tan tot trong mdi trudng kiém manh, con cdc nguyén t8 cdrf Cu, Fe déu bi két tia
hydroxit, 1¢i dung tinh chdt nay dé tich Fe, Cu ra khoi mau phén tich Se.

C6 thé st dung phuong phép cong k&t véi LaCl, d€ tdch va 1am giau Se.
h. Kiém tra d¢ bén cia dung dich
D6 bén cia dung dich dudc kiém tra biing cdch do dung dich trong 1 tuin 1&. K&t qui ndng
do Se tim dugc khong suy gidm rd rét.

Thdi gian Saul Sau2 Sau 3 Sau 4 Sau'5 Sau6 - Sau7

ngay  ngay ngay ngay ngay ngay ngay

Néng d6 Se (ppb) l 20.1 19.8 20.0 19.4 19.5 19.7 19.6

Dung dich Se khé bén, c6 thé thyc hién phan tich mAu trong vong 1 tudn 1& sau khi 14y
mau

5. PHAN TICH Se TRONG NUGC THAI VA NUGC NGAM

a. Vi tri 1dy méu
Cac miu nude thdi duge 18y & cdc kénh thodt chinh trong n6i thanh. Vi trf cdc diém 14y miu
trén hé thong kénh muong tiéu thodt cla thanh phd dudc trinh bay trong bang két qui phén
tich miu nudc thdi. Dy 4n Qudn 1y Mbi trudng TP HS Chi Minh VIE/96/023 da gitip 14y cdc
mAu nu6c ngidm & cdc tram gidm s4t d€ khdo sat.
b. Két qud phdn tich
St dung quy trinh phén tich v4i cdc thdng s§ mdy dd khdo sdt & phin trén d€ phén tich Se
theo phudng phap tao hydride. K&t qua dugc gh1 lai nhu sau:

* Cdc méu nudc thdi:

Stt | MaAu Vi tri Kénh Se (ppb)
1 |C1 |LévinSy Nhiéu Lgc - Thi Nghe 5

2 2 bién Bién Phu Nhiéu Ldc - Thi Nghe 6
3 iC3 An Ldc Tham Ludng- Bén Cdt-Vam Thuit 9
4 |C4 Tham Ludng Tham Ludng- B&n Cat-Vam Thuit - 10
5 1'C.3 Hoa Binh Tan Ho4 - Ld Gom 9
6 |C6 Ong Budng Tan Ho4 - Ld G6m 10
7 |C7 | RachNgua Tau Hd -B&n Nghé 10
g8 |C8 Phi Pinh boi -Té 16
9 1CH Cha Va boi - Té )

10 | C10 | Nhi Thién Pudng Tau Hi -B&n Nghé 5

* C4c miu nudc ngim:

Stt Miu b6 sdu(m) | Se(ppb) | Stt Miu Do sdu (m) | Se (ppb)
1 GMS1 A 13 2 14 GMS 6 A 19 <2
2 B 23 2 15 B 27 <2
3 C 39 <2 16 2 42 <2
4 GMS2 A 25 <2 17 GMS7 A 40 <2
S B 32 <2 18 GMS 8 A 17 <2
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6 & 40 <2 19 B 27 <2
7 GMS3 A 12 2 20 | 41 <2
8 B 70 " 23 21 GMS 9 A 40 <2
9 GMS 4 A 41 <2 22 B 145 <2
10 B 54 <2 23 GMS10 A 45 <2
11 GMS 5 A 16 3 24 " B 119 <2
12 B 31 2 25 GMS 11A 169 <2
13 C 43 <2 26 B 206 <2

c. Nhdn xét vé cdc két qud do

- Céc 56 liéu do dac ham lugng Se trén may khé n dinh. Pudng chuén tuy&n tinh tir
0-50 ppb, thich hgp cho phép x4c dinh Se trong nuc thdi va nude ngdm. Gidi han ph4t hién
theo do dac thyc t& 1a 2ppb.

- Céc két qua cho trén bing dugc do Lip 3 1dn vdi coefficient variation 13 10%. Sai s&
toan phuong trung binh tuong ddi clia mét miu do dao dong tir 18 dén 25%. Sai s6 toan
phudng trung binh clia toan b$ 36 mau de-1a 20%. P khong ddm bao clia phép phan tich
cting dugc tinh toan.

- C6 thé st dung phuong phdp phén tich nay d€ phén tich cdc d6i tugng khéc nhu miu
thyc phdm, miu d4t d4 ... sau khi xi¥ Iy mAu thich hgp.

- Trong nudc thai & cd 10 diém 14y méu déu cd Se xuit hién . Ham lugng trung binh
clia Se trong nudc thdi § cdc kénh rach T.P H5 Chi Minh 12 8.7ppb cdn nhé hon tiéu chuin
cho phép cla nudc mit va nudc thai .

- Ham lugng Se cao nhdt 1a ¢ doan kénh P6i-Té, miu c6 ham lugng 16ppb. Khu vuc
nay c6 nhi€u co sd ndu kim loai va gia cong ché bi€n. K&t qui Se & khu vuc nay khi phi
hgp véi thuc t&€. Cdc kim loai ning khdc (Cu, Pb, Zn, Fe) ciing ¢6 ham lugng cao hon so véi &
nhitng khu vue khéc.

- Ham lugng Se & khu viyc kénh Tham Ludng, Hoa Binh, Ong Budng, Rach Ngua
ciing khd cao dit chua vugt tiéu chudn cho phép. Mot s& nha mdy ché bi&n kim loai hodc cé
lién quan dén luu huynh d6 nudc thai ra kénh cé thé 12 ngudn gay 6 nhidm Se.

- Toan b6 26 mau-nudc ngdm & cdc gi&ng khoan déu cé ham lugng Se rdt bé, ngay
ngudng cda phudng phdp phan tich (2ppb), thdp hon nhiéu so véi tiéu chudn cho phép. Ham
lugng Se trong nude ngdm & cdc giéng 1a binh thudng. Kha ning 6 nhiém Se & cdc ting nude
ngam Pleistocen va Pliocen 1a khong c6.

6. KET LUAN

Dé tai nay g6p phdn ung dung ky thuit phan tich siéu vi lugng biing phuong phap
hap thu nguyén t cho nguyén t& Se biing thiét bi chuyén ding. Cdc khio sit cd ban vé didu
kién t8i wu d€ thyc hién phép do gitp dat dugc muyc tiéu dua dd phat hién xudng tdi dudi mic
ngudng cho phép cla tiéu chudn nhiéu 14n. Pic biét cdc khdo sat vé ndng do acid trong dung
dich, ndng do chit khit, 4nh hudng cda cdc nguyén t3 can trd dudc thyuc hién kha i mi va
chinh cdc di€u kién ndy déng vai trd quan trong trong viéc hoan chinh phuong phdp do dac.
Qui trinh phan tich dugc ki€m ching qua viéc 4p dung phén tich ham lugng Se trong nudc
thdi va cdc gi€ng ngdm trong pham vi thanh phé H8 Chi Minh.

Trang 79




Science & Technology Development, Vol. 6, No. 7&8-2003

DETERMINATION OF SELENIUM IN WASTE WATER AND
SURROUNDING RESIDENT WATER WELLS IN HCM CITY

Nguyen Van Dinh, Duong Ai Phueng, Ngo Thanh Ha, N'guyen Van Den

ABSTRACT: Parameters for analysing selenium in water by applying atomic
absorption spectrophotometry method, especially with the help of hydride vapor generator
HVG-1 are optimized. The detection limit achieved by this method is approximately 2ppb,
lower than the maximum allowable concentration of -selenium pollutant. Applying this

suggested method to analyse selenium concentration in waste water and resident water wells in
some sensitive places in Ho Chi Minh city.
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