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TOM TAT : Bdo vé méi truong la mét trong nhitng vén dé cdp bach ma cd thé gidi dang
quan tdm: Ngudi ta dang ddt trong tdm vao vig¢c nghién citu k¥ thudt do cdc vét cuc nhéd cdc
nguyén t6 djc hai trong dé cé thiy ngdn. Cdc nha kj thudt phdn tich da cho ra doi cdc
thiét bi hten dai chuyén ding dé phdn tich Hg. Phuong phap hédp thu lanh si dung thiét bj
hod hai ndi k&t véi mdy hdp thu nguyén tk dang phdt trién. Véi phuong phdp do theo ché dj
tudn hoan, dg phdt hién cé thé dat 0,1ppb. D€ c6 thé phdt hién cdc lugng dic t6° Hg nhd
hon nita, ngudi ta cé thé dung phuong phdp tao amalgam Trong pham vi cia bai viét nay,
chiing t6i sit dung ché d¢ hiit vdi mét cdi tién : ding éng chit T thay cho éng hdp thu truyén
théng siZ dung trong ché d§ tudn hoan dé cé thé phdt hién dugc néng dé Hg tai c¢d 0,01ppb. .

1. GIG1 THIEU PHUONG PHAP
1.1. ® St dung phuong phdp hdp thu nguyén t& d€ do do hdp thy ciia mot

vai miu chuin [1]

A=-logiI—=klc

0

Trong d6 : A : dd hédp thu

Io : cudng d6 ban diu cia bic xa

I : cudng d6 cia bic xa .sau khi bi hap thu

k : hé s6 hédp thu
~1: chi€u dai hdp thy

¢ : mit d6 nguyén tit ma bidc xa di qua

Trong cling mét diéu kién thi nghiém c6 thé xem k, 1 12 h¥ng s6 nén mdi
lién hé gita A va c 1 tuyén tinh,

e Dung dudng chuin (calibration)

o Trong cing diéu kién vdi viéc do miu chuin, do d9 hdp thy ciia miu chua
biét. Dura vao duding chudn suy ngugc lai mat do c.
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1.2. K§ thudt tao hdi nguyén tit Hg [2]

Thiy ngin 1a nguyén td dé bj khit vé dang kim loai va rit d& bay hdi ngay
cd & nhiét do phong. Hg trong dung dich miu dugc khit vé dang kim loai nhd
chat khit SnCl, theo phén tng : Hg®* + Sn** — HgT + Sn*. '

Sau d6 nhd dong khi dz“iy dva hoi Hg dén budng do trén mdy hdp thu
nguyén ta, Buong do 1a mdt 6ng hinh tru bing thach anh nim ngang trén dudng
sdng clia dén catod rong

Ti€n hanh phin @ng khi trong mdt binh kin c6 m4dy khudy ti va suc khéng
khi lién tuc d€ din hoi Hg d€n budng do hdp thu trén thi€t bi MVU-1A. So dé
cda nguyén tic tao hdi cho trén hinh 1.
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Hinh 1 : So dé khéi ciia thiét bi tao hoi Hg

1.3. Do Hg theo ch€ d6 tudn hoan (circulation mode) [4]

Vi ch€ d6 nay, dudng di ctia hoi Hg di theo dudng 1ién nét- Sau khodng )
phiit, tin hiéu hdp thu cla Hg dat cuc dai va duy trl trong khodng thdi gian kh4
lau. Viéc do dac chiéu cao ctia tin hiéu thuén tién va cho phép c6 thé do lép Véi
nhitng di€u kién t8i vu vé mdy, dung mdi, dung dich, do phét hién c6 thé dat
0,1ppb.
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Hinh 2 : Tin hiéu hdp thu Hg theo ché do tudn hoan

1.4. Po Hg theo ch& do hiit (suction mode) c6 cai ti€n

e Dudng di clia hoi thiy ngan theo dudng nét chdm. Hoi thiy ngdn du’dc tao
ra tif binh khudy ti¥ trong khodng 30 gidy hodc hon vAn dudc giit trong binh phédn
ung. Sau khi phan dng khi da hoan todn, md van do, hdi Hg dugc dong khi dua
toan bd 1én Ong do. Pudng cong hép thu sé& 1a dang chudng ¢ dlnh Po hdp thu
dudc tinh theo dién tich cia miii hap thuy dé.

e Didu chinh van khi trén MVU-1A d€ c6 thé thay ddi van tc di chuyén
‘ctia hdi Hg, Iuu Iugng 1,5 1/phiit 14 thich hdp trong da sO cdc trudng hgp.

e Theo thi&t k&, hoi thiy ngan dugc dua vao 6ng hép thu bang thach anh ¢6
kich thuéc @ = 2.8cm 1 = 10cm. Chiing t6i ci ti€n biing cdch dua hoi thiy ngan
vao 6ng hdp thy hinh chit T (ding trong phudng phdp tao hdi hydride) c6 kich
thuéc @ = 0,5cm 1 = 17cm. Vi cdi ti€n va do hdp thy tinh theo di€n tich cling
ting 1€n.
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1. THIET B] SUDUNG

ll ' ‘l 1G7i vao cia hai g
167 vao cia hdi Hg
Hinh 3a : Ong hdp thu thuong Hinh 3b : Ong hdp thu ch@ T

e M4y quang phd hap thu nguyén t& AA-6501S vdi ché d6 microsampling.
e Thiét bi tao hoi thiy ngdn MVU-1A.
o 6ng chit T biing thach anh cda thi€t b HVG-1.
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1L KET QUA THUC NGHIEM

IIL.1. Céc diéu kién do phd hdp thu nguyén tfr.cﬁa Hg dudc khédo sdt va cdc
théng s& mdy t6i wu dugc ghi lai sau [3]

a.Budc séng phén tich : 253,7nm

b.D6 rong khe : 0,5nm

c.Cudng do dong cia dén catod réng : 4mA

d.Ch€ do : BGC-D2

e.Chiéu cao ddu dét : 25mm d&i vdi 6ng hap thu thudng

16mm d6i véi 6ng hdp thu chit T
f. Thdi gian chuén bi : 3 sec
g.Thai gian do : 10 sec d6i v6i 6ng hap thu thudng
3 sec d6i v6i 6ng hdp thu chit T

h.Ché€ d6 mdy : micro sampling

i. Phudng phdp tinh : dudng chuén

j. S8 di€m chudn : 3 (0,1 ;0,5 ; 1ppb)

k.Bic dudng cong : 1 hoidc 2

1. Ch&€ d6 MVU-1A : hit

m. T6c d6 khi  : 1,5 Iphit

II1.2. Céc diéu kién vé dung moi, dung dich dugc khdo st va cdc két qui-
t61 uu dugc cho nhu sau [3]

a.T6c do khudy tir : t5c do 4 trén thi€t bi- MVU-1A

b.Sw dung silicagen hodc magnesium perclorat 1am chat hit &m

c. Ti€n hanh phidn @ng khi trong méi trudng acid HC, hoic H,SO4 hoic
HNO; 10%. V6i HCl néng d acid c6 thé xudng dén 1%

d. Thé tich dung dich : t5i da 200mll, théng thudng 50ml

e.Lugng chat khit SnCl, 5% 13 5ml

II1.3. Khdo st 3 dung dich chia Hg v6i ham lugng 0,1 ; 0,5 ; 1ppb theo 3
céch do : Tudn hoan, hiit v6i Sng hdp thu thudng, hit véi 6ng hdp thu chit T. K&t

qua cho béng sau :
8
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Nong do Hg P hap thu (Abs)
(ppb) Tuén hoan Hiit (thuong) | Hiit (8ng chit T)
0,1 0,002 0,049 0,121
0,5 0,007 0,195 0,420
1 0,012 0,278 0,702
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Hinh 4a : Pudng chudn bdc 1

cor, (pph)

[ARR) =Ko (]2 1K1 [C] KO
En= g a0, El= 1.0127. K2=-0,3120

Hinh 4b : Puong chudn bdc 2

TIL4. Dya vao k&t qua trén tinh Ao phét hién
Do dung dich 0,1ppb 10 I4n, tinh c4c thong s

D6 hdp thu trung binh :
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Dj léch chudn :
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Bién do tin cdy :
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Vi t:hé s6 student twong dng v6i xdc sudt P = 95%
xC

th

0,02 ppb

Gidi han phdt hign = 222X _ 0,04 ppb
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IV. MOT SO NHAN XET TU KET QUA THYC NGHIEM

IV.1. Sit dung &ng chit T lam &ng hap thu 12 mot cdi ti€n va nhd dé c6 thé
do dugc nhitng ndng do thiy ngan cyc nhd c6 trong dung dich. Diéu nay c¢6 ¥
nghia I6n trong phan tich phuc vu cho sinh hoc, y hoc, thuc phdm, méi trudng.

IV.2. Trong cdc k€t qud trén : lugng dung dich dem phén tich 12 50ml. N&u
tang dung dich phan tich thi d§ hdp thy ciing ting. Trong do dac thuc t& ta cé thé
st dung khodng 200ml dung dich (thé tich binh phdn @ng khit 1a 250ml) lic d6 c6
th€ phét hién tdi cd 0,01ppb.

IV.3. K&t qué thyc nghiém nhén dudc ciing khd phu hgp vdi Iy ludn phuong
phép. Ong chit T ¢6 ti€t dién bé hon r't nhiéu so véi 6ng hap thu thudng nén mat
dd nguyén Hg ty do ludn 16n hon. Biéu nay 1y gidi cho d§ hap thu ting ding
k€ khi stt dung 6ng chit T cling I6n hdn, do vy miii hdp thy cao hon va thdi gian
tich phan cling ngdn hon nhiéu.

IV.4. Tuy nhién vi¢c do cdc miii hdp thy theo ch& dd hiit thuding khé do va
it 6n dinh hon so véi viéc do chiéu cao tin hiéu h4p thu trong ché d6 tudn hoin.
Do d6 d€ két qud dugc tin cdy, cAn phai do nhiu 1dn vi 14y gi4 tri trung binh.
Thao tdc cling phdi that chinh xdc d€ c6 thé do dugc dién tich phd hap thu véi
thdi gian tich phan that ngdn 3 sec.

V.KET LUAN

Thi€t bi MVU-1A 14 thi€t bi chuyén ding dé phan tich Hg theo phuong
phdp bay hdi lanh. Cdc diéu kién vé 4p sudt khi, t6c dd khudy tir, luu lugng khi
¢6 thé dugc diéu chinh chinh xdc khi€n cdc két qua do khd &n dinh nh4t 13 véi
ch& do tudn hoin. Viéc cii ti€n dua hdi Hg vao 6ng chit T trong ché d6 hiit dugc
thuc hién bE‘mg cdc khdo sdt ddy dd, tr cdc khdo sdt vé& diéu'kién mdy dén céc thi
nghiém vé dung méi, dung dich. K&t qua 1a do phdt hién c6 thé dat d€n 0,01ppb.
biéu ndy gép phin trong k§ thuat phén tich vi lugng va ciing khdng dinh dudgc vi

tri ciia phudng phép hdp thu nguyén t& — mot phuong phdp kinh dién va truyén
thdng trong phén tich nguyén t&.

ANALYSE MERCURY BY TECHNIQUE OF COLD VAPOR SYSTEM AND USING
T-ABSORPTION CELL EQUIPPED WITH MVU-1A

Nguyen Van Dinh — Duong Ai Phuong — Nguyen Van Den

ABSTRACT : Mercury is an element causing harm to environment and that is why
analyzing mercury always takes interest and concern. Detecting trace of mercury in minor
concentration is carried out by technique of mercury cold vapor system. Using circulation
mode in analyzing, we can determine approximately 0,1 ppb mercury in water. The detection
limit can be improved to 0,0lppb by taking advantage of suction mode and using T-
absorption cell instead of the ordinary cell equipped MVU-1A.
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