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TOM TAT: Ap dung phwong phdp hdp thu nguyén tit dé nghién citu sy 6 nhiém méi truong
gdy nén bdi cdc kim logi ndng cd y nghia khoa hoc va thuc tién. Viéc sit dung cdc thiét bi hién
dai nhu mdy quang phd hdp thu nguyén tut AA 6501vdi thiel bi 1o graphit ciing dugc sit dung dé
gitp ta cé dugc nhiing s lieuvi lugng chinh xdc va ddng tin cdy. Pdc biét vdi 2 thiét bi phu trg
— thiét bi tao hoi Hg MVU-1A va thiét bj tgo hydride HVG-1 — cdc gidi han nhé nhdt cia Hg va As
déu c6 thé dugc tim thdy Déi tuong dugce khdo sdt la kénh Tham Luong — mdt khu céng nghiép ldn
& phia Téy Bdc ciia Tp.HCM - va cdc giéng khoan & khu ddn cu chung quanh.

L.TONG QUAN : GIGI THIE U PHUONG PHAP
1.1. Phudng phdp hap thu nguyén td

Phuong phdp hdp thu nguyén tf dva trén s hdp thu dnh sdng cla nguyén tif & mot
budc song nhat dinh. Nguyén tir § trang thi cd ban hap thu ning lugng ngoai va dugc chuyén
1&n trang théi kich thich. Khodng cdch ning lugng giita trang thdi cd ban va cdc trang théi
kich thich 13 ¢& dinh v 12 diic trung clia nguyén t6 do.

Diing dén catod rdng dé tao ra bude séng dic trung cho nguyén t5 can phén tich, Anh
sdng clia budc song nay duge cdc nguyén tif hap thu. Su hdp thu nhiéu hay it 2 thy thudc vao mét
d6 nguyén tit c6 trong ving hap thu. Py chinh 1a cd s§ cta viéc dinh lugng cac nguyén t8 ¢6
trong mau.

1.2. Dung ngon liia khong khi - C,H, € nguyén t hod

D& phan tich nhitng nguyén 6 kim loai nhu Fe, Cu, Pb, Zn, Cd, Mn ta cén phdi dua
chiing vé& dang nguyén ti ty do d€ cé thé hap thu 4nh sdng tir dén catod réng. Ding ngon lita
KK-C,H, dé nguyén ti hod. Thuc hién phép do hip thu nguyén ti.D8i véi cdc nguyén 6
khong dat dudgc tin hiéu hap thy dude chuyén sang phép do vdi 1o graphit

1.3.Nguyén tit héa biing 10 graphit

Diing chuong trinh dién nhiét véi bon giai doan lam khé,tro héa,nguyén tit hod va lam
sach tuong ting vdi timg nguyén to dé thuc hién phép do tinh theo dién tich clia phd hdp
thu.Miu dude bdm vao thanh graphit dugc gia cong sin.Dong ¢d 300 A duge dp vao
thanh.Thanh graphit dirgc nung néng dén nhiét d6 nguyén tir héa.Anh séng tir dén catod rong
di qua thanh va bi hdp thu bdi ddm may dién t.D6 nhay ting 1én 10 —~200 lin so v8i phudng
phép ngon ltta.bo ldp nhigu an dé 1ay tri trung binh. Thuding dat dude ham lugng c3 ppb

1.4. Phuong phdp nguyén tif hod — hip thy lanh dé do Hg
Hg 12 nguyén t& d& bi khit v& dang kim loai va rit d& bay hoi ngay cd § nhiét dd
phong. Phuong phdp hdp thu nguyén tif bay hdi lanh xdc dinh Hg dua trén dic tinh d6. Hg
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trong dung dich miu dudc khir vé dang kim loai nhd chit khif SnCl,. Sau d¢6 nhd dong khi ddy
dua hoi Hg dén bubng do trén mdy hdp thu nguyén tif. Bubng do 13 mét 6ng hinh try bing
thach anh, niim doc trén duting sdng ctia d&n catod rong.

& thiét bi phan tich Hg chuyén dung MVU-1A, ngudi ta cho ti€n hanh phén tng khit
trong binh c6 mdy khudy tir va suc khong khi lién tuc d€ din hoi Hg dén budng do hip thu.

Vi chdt khit SnCl,, phan ting khit dugc biéu di&n nhu sau :

Hg** + Sn** - Hg T + Sn**

1.5. Phudng phip nguyén ti¥ hod — tao hydride dé€ phan tich As

Mot s nguyén t6 nhu As, Bi, Hg, Sb, Sn va Te khi phdn tng vdi hydrogen du trong
nudc s& tao thanh dang hydride dé bay hoi. Cho hoi hydride kim loai vio bubng nguyén ti
hod va diing nhiét (ngon lita) d€ nguyén tit hod.

K¥ thudt tao hydride dya trén phudng phdp: dung dich c6 chifa As, Bi, Sb, Se, hodc Te
$€ tao ra hydride kim loai d& bay hoi véi NaBH4 dudi moi trudng acid, & diy 1a HCL. Véi
trudng hop dung dich c6 chita As, phin ing cla borohydride vdi As (III) dé tao arsine nhu
sau :

BH4~ + 3H,0 + H* - H3BO; + 8H

) 3H + As>* — AsH;

Trong thuc nghiém dung dich miu, HCI, NaBH, dugc bom vao budng manifold bing
bom nhu déng. H6n hgp dugc trén 1dn & budng va dudc din d€n cudn phén tng (reaction coil)
dé€ tao hydride. H8n hop sau phdn ting gom hydride kim loai, khi hydro, hdi nuéc va cin ciia
cdc chat phin tng dudc khi mang argon din vao budng tdch khi / chit 16ng. O bubng tach,
pha khi dugc tdch ra khoi chat 16ng va lai dudc khi mang din vio bubng nguyén ti hod, phin
nudc sé bi thii ra theo dng thai. Ong hap thu dudc nung néng bing ngon lita khong khi —
acetylen va nhi€t phén hydride kim loai.

IL KHAO SAT CAC KIM LOAI GAY 0 NHIEM TREN KENH THAM LUONG

IL.1. Nhin dinh chung vé khu vuc khdo st

Kénh Them Luong nim vé phia Tdy B4c ctia trung tim Thanh phd H6 Chi Minh va
cdch trung tim khodng 10km va 12 1 trong 4 cum c6ng nghiép 16n ciia Thanh phd. Chiéu dai
tdng cong clia kénh khodng 7km, chiéu siu cda nudc trung binh 2,0m, can nhit 0,5m, siu
nhédt 3m. P tir 1du kénh Tham Luong ndi ti€ng véi dong nuéc bi 6 nhiém ning né, nudc c6
mau den va boc mii hoi théi. PJi séng thdy sinh bi 4nh hudng trim trong. Phia thugng Iy,
kénh Tham Ludng dugc ndi vao rach Kinh Chila — ranh gidi giita quin T4n Binh va huyén
Binh Chdnh. V& phia ha luu, kénh dwc néi vao rach Chg Mdi — ranh gidi gita quin 12 va
quan Gd Vap. Sau d6 rach Cho M6i d6 vio rach B&n C4t va chdy vio mét nhdnh cia séng
Sai Gon.

Kénh Tham Ludng di qua dia phdn cdc quin T4n Binh, Go V4p, quin 12, huyén Binh
Chdnh. Ngay nay vé6i hé thong kénh Nhiéu Loc dudc md rdng, cdc dudng cdng x3 cla kénh
Nhiéu Loc & trung tim Thanh phd ciing 46 vé& kénh Tham Luong. C6 thé néi kénh Tham
Luong 12 ndi hdi tu cdc dong nudc thai sinh hoat, cong nghi€p clia mot méng phia Tdy Bic
Thanh phé H6 Chi Minh.

Vi da phit trién céng nghiép cla Thanh phd, nhiéu nha mdy di moc lén ven kénh
trong d6 cd cdc nha mdy 16n nhu : Bot Ngot Vifon, Dét Thanh Cc"mg, Dét Thing Lgi, Cong ty
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Ho4 Chat Tan Binh, Bot Ngot Thién Huong, Gach Men Vitaly... Vdi thong ké chwa day da,
6 trén dudi mot trim cong ty, xudng, nha may nim ven kénh. T4t nhién nudc thdi cia ton
b6 cdc nha mdy nay déu dd vao kénh. Vi vdy sy 6 nhi€m ciia kénh Tham Ludng s& anh
hudng d&én mot bd phan dan cu khd 16n clia Thanh phd.

Vi din cu tdp trung nhiéu trong doan gidi han bdi Quée 16 22 va Tinh 16 15, do véy
phin khéo st cdia ching t6i chd y&u n¥im trong doan kénh nay. Trong doan kénh nay, trén
hai b kénh 12 twong rao ciia cdc nha mdy, hoic ruong, ddm Iay. Thyc vat trén hai bd thudng
1a cdy co, dira, byi rdm. Viéc di doc theo hai bd kénh rit khé khin va hiu nhu khong thé
dudc. Cong tac 14y miu dude ti€n hanh bing cdch di ghe.

I1.2. Céng tdc Iy miu

Chigu dai doan kénh trén d6 14y miu ~ 2km (xem bdn dd).
Trung binh khodng 100m 14y mot mau cdch mit nude 0,5m. Cong tdc 14y miu tudn theo tiéu
chudn ISO 5667-1 va ISO 5667-2. MAu giéng khoan dudc 14y & khu dén c gan d6.
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Céc vi tri 18y miu trén kénh Tham Ludng
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IL.3. K&t qua phéan tich

I1.3a. K&t qua phén tich miu nudc thai

Ham lugng
STT Tén miu Vitri| Hg | As | Cu | Pb | Zn | Fe
(ppb) | (ppb) | (ppb) | (ppb) | (ppm) | (ppm)
1 |Hai Binh -700m 1,0 5 9 88 [ 0,053 | 9,25
2 |Nim Hd -600m 1.2 9 9 189 2,53 | 81,37
3 |Bay Viét -500m 1.2 10 14 87 0,12 | 6,00
4 |Dét Thanh Cong -400m 1,0 12 27 21 033 | 7,71
5 |BaTu -300m | 0,8 10 9 49 | 0,031 | 2,80
6 |Xudng dd 6p ldt -200m | 0,9 12 18 103 .| 0,32 | 8,16
7 |Dét Thing Ldi -100m | 0,8 7 14 43 | 0,065 | 2,03
8 |Ciu Tham Ludng Om 0,8 8 27 45 0,76 | 5,66
9 |Dét Nhudém +100m | 0,7 30 756 531 | 57,12 |270,00
10 |[Nha mdy co khi +200m | 09 12 54 172 | 0,45 | 3,88
11 |Trung Thinh +300m | 1,2 10 |- 36 66 0,32 | 5,14
12 |Nhdnh rach +400m | 0,7 8 Z7 36 0,18 | 3,39
13 |Nha mdy Thanh Céng | +500m | 0,7 12 36 79 0,25 | 4,39
14 |Nha mdy gach +600m 0,9 12 18 56 0,18 1,83
15 |Dét Thdi Tudn +700m | 07 12 18 103 0,16 | 3,64
16 |Vitaly 4+900m | 09 13 18 117 0,26 | 4,05
17 |Thanh Long +1100m | 0,8 13 18 50 0,24 | 3,55
Trung binh 0,84 | 11,5 | 65,2 74 025 | 4.76
Tiéu chuén cho phép 5 100 | 1000 | 500 2 5
* Khong tinh 2 diém bat thudng 2 va 9 cho cdc nguyén td Pb ,Zn , Fe
I1.3b. K&t qua phin tich miu nuéc gi€ng khoan
STT Tén miu Ham lugng
Hg As Cu (ppb) Pb (ppb) Zn Fe
(ppb) | (ppb) (ppm) | (ppm)
I |Hai Pinh 0,2 4 KPH KPH 0,21 [28,69
11 |Xudng d4 6p lat 01 | 8 4 KPH 0,22 | 1,70
Il |Ba Giang (chin ciu) 0,1 5 KPH KPH 0,02 | 0,07
IV |Thanh Trang (chin cdu) 0,1 8 KPH 14 0,02 | 0,04
V  [Trung Thinh 0,1 5 27 10 0,03 | 0,47
VI |Cd sd Thanh Céng 0,1 5 KPH 39 0,04 | 0,73
VII |Gach Vitaly 01 | 8 KPH KPH 0,02 | 0,15
VIII |Gidy Thanh Long 0,1 6 KPH KPH 0,02 | 0,06
Tiéu chudn cho phép 1 | 50 1000 50 5 1-5

KPH : Khong phdt hi€n
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I1.3c. K&t qui phén tich miu nudc thai theo thdi gian

Sau khi ¢6 k&t qua phén tich miu dgt I theo chi@u dai kénh, chiing t6i chon lai diém c6 miic
d6 6 nhim nhigu nhat (MAu thit 9 tai vi trf +100m) d& 14y mu theo thdi gian.
K&t qua phan tich 3 bing sau :

Ham lugng
STT | Gig 1Ay miu | Hg As Cu Pb Zn Fe Ghi chd
(ppb) | (ppb) | (ppb) | (ppb) | (ppm) |(ppm)
1 8 gidy 0,8 30 456 | 240 16 | 90 Nudc rong
2 10 gid 0,8 33 747 | 550 60 | 260 | Nudc b4t diu lén
3 12 gidy 0,7 32 70 540 58 | 260 Nudc 1dn
4 14 gits 0,7 32 | 740 | 538 58 | 252 Nudc 16n
5 ¢ 16y 0,8 34 | 720 | 510 54 | 255 Nudc 16n
Trung binh 076 | 32,2 | 683 | 476 | 49 | 223

IIL. NHAN XET VE CAC KET QUA PO VA KIEN NGHI

111.1. Nhén xét chung

a. Trong nudc thai déu c6 mit cdc nguyén t6 kim loai gdy 6 nhiém. Dic biét cic
nguyén t8 Pb, Zn, Fe § vi tri ~600m va +100m déu vugt tiéu chuin cho phép.

Céc 6 nhiém gy ra bdi Hg, As, Cu la c6 nhung & mic dd cho phép.

b. C4c miu gi€ng khoan déu dat tiéu chuén cho phép. Duy chi ¢6 2 mau giéng khoan
& vi tri thugng luu (méu I va II) la c6 ham lugng sit khd cao. Nudc ngdm & vi tri nay bi 6
nhiém phén ning.

c. & vi tri +100m, mAu nudc thai bi 6 nhiém trim trong, ham lugng cdc kim loai trif
Hg va As déu vugt tiéu chuin cho phép nhidu [4an, dic biét 1a nguyén t8 Fe. Khdo sdt lai thuc
dia, 14y mAu ding ngay miéng cong x4 cia nha mdy. Ham ludng cdc kim loai trong méu d6
nhut sau : Fe = 2000ppm ; Cu = 5,7ppm ; Pb = 3,4ppm ; Zn = 357ppm.

C6 thé xem day 13 ngudn 6 nhiém kim loai chii y€u cda doan kénh.nay.

d. K&t qua phan tich trén doan kénh 2km cho thdy sy bi€n ddi ciia ham lugng Hg, As,
Cu, Pb, Zn va Fe 12 khong cao (ngoai trit miu s6 9 & vi tri +100m). Piéu nay cho thdy, kénh
Tham Luong db di bi bbi ddp nhidu, nhung van con dong chdy, nhat 13 khi gip mua. Chinh
nhd dong chdy nay ma ham lugng cdc kim loai dugc hda l4n tuong d6i déu va khd ning wy
1am sach dudc ting 1€n.

e. K&t qua phén tich mAu theo thdi gian cho thdy : Him ludng ciia tdt ca cdc kim loai
khado sit déu ting khi di vao gid cao diém (10 gi — 16 gid). Tuy nhién sy tdng ham ludng
khong dudc nhén thdy ro do bdi nude 16n trong thdi gian nay. C6 thé néi, chinh cdc dong chay
manh di hoa l4n khi€n ham lugng cdc kim loai dat & mic do khd dong déu theo thdi gian.
Khao st dong kénh dé tir d6 nhan dinh c6ng thdi nao gay 6 nhi&m nhigu nhat s& 1a mot viéc
1am khé khin. Céch t&t nhat 12 14y miu nudc thai tai titng nha mdy mudn khéo sat.

£, Ham ludng clia cdc kim loai As, Cu, Pb, Zn & thugng luu la thap va c6 chiéu hudng tang 1én
khi di doc theo kénh vé phia ha lwu. Nhung d6i véi Fe thi ngugc lai, ham hidng sit & thugng luu cao
hon do bdi niim trong khu vuc nhieu phen.

21



Sclence & Technology Development, Vol. 4, No. 182-2801

Vi tr As (ppb) |Cu (ppb) | Pb (ppb) | Zn (ppm) | Fe (ppm)

Ham lugng trung binh tr —700m - 0 9 16 78 0,24 5,94
Ham lugng trung binh tr 0 + 1100m 12 28 85 0,26 3,73

(Trong thdng ké nay khong tinh 2 miu bat thudng 12 2 va 9)

g. Céc s0 liéu do dac trén mdy r4t 6n dinh. Céc két qud cho trén cdc bang dudc do lap
3 Ian véi CV (coefficient of variation 14 10%). K&t qua dugc kiém tra bing cdch do dac sau
mot ddt v cd hod mdi. Cdc s6 liu tinh todn dd 13p lai cho thdy cdc két qui trén 12 d4ng tin
cay.

IH.2. C4c ki&n nghi tit dé tai nghién cifu

a. Sy 6 nhiém gdy nén bdi Pb, Zn, Fe & vi tri -600m vi +100m
1a vugt mifc cho phép. B6i véi As, Hg, Cu dd ham lugng ciia chiing chwa vugt mifc giy 6
nhi€ém nhung sy xudt hién cla ching trong méi trudng nuée thai nay 13 c6. Do vy cin phai
c6 st quan tim dén cdc nha mdy, cd sd sin xudt nao lién quan viéc thdi cdc kim loai Hg, As,
Cu, Pb, Zn, Fe ra kénh. X{ 1§ nudc thdi ciia nhd mdy trude khi d ra kénh 13 mot viéc lam
cin thiét.

b. Qua khdo s4t 14y miu & thyc dia, da phin c4c miu 14t hdi théi, nwde den ngom. Céc
chi tiéu khéc vé nuéc thai c6 18 bi vi pham. Do d6 ¢ thé khdo st thém c4c chi tiéu khdc ciia
nudc thdi d€ c6 mot c4i nhin toan dién vé kénh Tham Luong. Tir d6 c6 gidi phdp triét dé, hitu
hiéu 1am sach méi trudng & kénh, phuc vu ddi song din cu t6t hon.

c: Thyc t€ cho thdy riing : chinh dong chdy manh trén kénh tir hwéng Tay Nam dén
Poéng Bic.1am cho khéng c6 ndi hoi tu 6 nhiém. Do d6 nén c6 k& hoach vét 1ong kénh, tao
dong chdy théng thodng ti¥ thugng ngudn dén ha ngudn. Cdch ciu Tham Luong lkm di vé
phig Tdy Nam 1a doan kénh ddy luc binh, dong chdy bi nghén. Gidi quyét dugc ldong kénh
théng thodng c6 dong chdy manh 13 gép phin 1am gidm c4dc 6 nhiém khic.

IV. KET LUAN

Ap dung dudc phuong phdp hdp thu nguyén tf cing 2 k¥ thuit dic biét bay hdi lanh va tao
hydride d€ phén tich Hg, As, Cu, Pb, Zn va Fe vi lugng gép phin nghién citu sy 6 nhiém méi
trudng trén doan kénh Tham Ludng — mot khu c6ng nghi&p phia Tay Bic Tp. H6 Chi Minh.

Qui trinh 18y miu & thuc dia dude nghién cttu i mi trén ban do va viéc 14y miu déu tuin
theo c4c tiéu chudn Viét Nam. Cong tc phan tich dudc dya trén céc théng s6 da dudc khdo sat
trong phin phudng phép do. Céng viéc & phong thi nghiém va cdng téc thuc dia duge k&t hop
va ki€m tra t8t, tir d6 dwa ra dudc cdc s& liéu phén tich ddng tin cay.

Tit cdc s6 liéu mang tinh chat dinh lugng va théng ké, chiing t6i nit ra dudc cdc nhén
xét mang tinh thyc tién thé hién tinh trang hién tai ctia ham lugng cia cdc nguyén t& kim loai
gdy 6 nhiém trén kénh Tham Luong va nudc tit cdc gi€ng khoan § chung quanh. Tir d6 ¢6 céc
ki€n nghi cén thiét véi cdc cap cé thim quyeén.
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STUDIES ON POLLUTION CAUSED BY HEAVY MINERALS IN THAM
LUONG CANAL AND IN SURROUNDING RESIDENT WATER WELLS

Nguyen Van Dinh, Duong Ai Phuong, Ngo Thanh Ha, Nguyen Van Den
Abstract: Applying AAS method, especially with the help of cold vapor system MVU-1A and
hydride vapor generator HVG-1 to analyze heavy metals considered as pollutants in waste water
has practical and scientific meaning. Accurate and reliable data can be achieved by using
modern AA 6501S instrument. Detection limits of each element given by this method are always
lower than the maximum allowable concentration of pollutants. In this topic, metals such as Hg,
As, Cu, Pb, Zn, Fe will be analyzed and taken into consideration as a part of environmental

research. Tham Luong Canal — a large industrial zone in the North-West of HCM City — and
wells nearby are places where samples are taken and studied.
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