Nghién ctru khoa hoc céng nghé

DANH GIA DAC DIEM O NHIEM ASEN TRONG NU'O'C VA
TRAM TiCH SONG PAY BANG CAC PHUONG PHAP
THONG KE VA HE THONG THONG TIN DIA LY (GIS)

NGUYEN KIM THUY, LE BAO HUNG

I. GIOI THIEU

Séng P4y nam & phia Tay - Nam cta dong bang Bac Bo. Pay 1a mot trong
nhiing con song quan trong cuia nudc ta. Luu vyuc song trai trén dién tich hanh chinh
cua 5 tinh, thanh phé (Hoa Binh, Ha N¢i, Nam DPinh, Ha Nam, Ninh Binh). Nhiing
nam gan ddy, tinh hinh kinh té - x4 hdi ctia cac tinh, thanh nay dang trén da khoi sic,
c6 toc do phat trién ting mot cach dang ké. Tdc do cong nghiép hoa, do thi hoa di co
tac dung thuc déy manh m¢ sy phat trién ctia nén kinh té, nhung mat trai cia no la
anh huong xau dén moi truong khu vuc néi chung ciing nhu luu vuc song Pay néi
riéng [1]. S6 lugng cac doc chit phan tan trong méi trudng ngay mot nhidu hon do
cac hoat dong san xuét va tiéu thu da dang cua con ngudi, trong s6 d6 phai ké dén
cac kim loai ning, dic biét 1a asen (As). Vi vay, viéc xac dinh su phan b cua As
trong nudc, tram tich séng Pay va tir d6 danh gia mirc d6 nhidm doc, phan loai va
danh gia mot s6 ddc diém nhu ngudn gbe, kha ning lan truyén 6 nhiém 14 can thiét
cho viéc xay dung bién phap loai trir hay han ché 6 nhiém lan rong.

Nghlen ciru nay su dung phuong phap thong ke két hop hé théng thong tin dia
1y (GIS) dé khao sat phan b khong glan va nguon gbc phat smh 6 nhiém. Nho tich
hop céc thong tin dia 1y, cdc phan mém va sb liéu phan tich vé ham luong nguyén tb
As trong nudc va tram tich hé théng song Pay, cong nghé GIS s& dua ra nhimg du
bao vé su phan b 6 nhidm As trén khu vure.

II. THU'C NGHIEM
2.1. Héa chit va dung cu

- Hoa chat str dung HNOs, H,SO4, HF va dung dich chuin da nguyén t6 dung
cho phan tich ICP-MS 1a loai siéu tinh khiét ciia Merck.

- Méu chuan CRM: MESS - 3 (mau tram tich bién dé x4c dinh ham luong kim
loai vét, dugc Hoi dong nghién ctru Quoc gia Canada dam bao va kiém soat chat lugng).

- Dung cu thi nghiém: Céc teflon 50 ml, binh dinh muc cac loai 50 ml, 25 ml,
coc 50 ml, phéu loc, pipet cac loai, mang loc cenlluloze Whatman 0,45 um, may
bom hut chan khong KNF Neuberger Laboport.

- Thiét bj: May do ICP-MS (ELAN 9000) va céc thiét bi phu khac.
2.2. Lay miu

M4u tram tich day dugc iy bang gau inox sach & cac vi tri trén luu vuc song
Day. Mau tram tich dugc lay 2 1an, vao mua mua (thang 8) va mua kho (thang 12).
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Céc mau nude duge 1dy ¢ do sdu 20 cm dudi bé mit ¢ cac vi tri nhu trén hinh
1 va dugc 1y & cung vi tri véi mau tram tich. Chung t6i da tién hanh 1y mau tai cac
vi tri trén theo 5 dot, trong d6 c6 3 dot vao mua mua (vao cac thang 6, 8 va thang 9
nam 2010) va 2 dot vao mua khé (vao cudi thang 10 va thang 12 nam 2010). Céc vi

tri 1y mau déu duoc ghi lai toa do.

Mau nudce sau khi dua vé phong thi nghiém duogc loc qua mang loc cenlulozo
Whatman 0,45 pm thu dugc mau chat ran lo ling nam phia trén mang loc.
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Hinh 1. So dd cac vi tri 14y mau

2.3. Xir ly mau so'bd va bao quan mau

MAu nudc va mau tram tich mit duoc 1y, xtr 1y so bd va bao quan theo ding

Tiéu chuan Viét Nam TCVN 5945 - 1995,
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2.4. Phuong phap xirly va phan tich mu

Céac méu chét ran lo limg va mau tram tich day cua hé théng 'song dugc xu ly
bang phuong phap xir Iy mau hé kin (xur 1y mau trong 16 vi song) dé tan dung nhing
uu diém vuot troi nhu: Th(n gian xu ly mAu ngan, phan huy miu triét dé va khong
mat chat phan tich, hiéu suét xtr Iy mau cao [2, 8].

Ham lugng kim loai As trong nudc ¢ dang hoa tan, dang chét ran lo limg va
trong tram tich dugc phan tich trén hé thong thiét bi khoi pho plasma cam tng ICP -
MS Elan 9000 PerkinElmer v6i cac dieu ki¢n t6i uvu da duge nghién cuu [5, 8].

2.5. Xir Iy s6 liéu phan tich ham lwgng As

Céc sb lidu phan tich ham lugng As duoc luu dudi dang MS Excel, sau do
dugc chuyén vao phan mém MINITAB dé xur 1y thong ké bang phan tich phuong sai
(ANOVA) va phan tich nhom (cluster analysis hay CA) [6].

Phan b6 ham lugng As 6 nhiém trong khu vuc dugc nghién ctru thong qua
cong cu GIS nho st dung phan mém ArcView [4].

III. KET QUA VA THAO LUAN

3.1. Panh gia mic d§ 6 nhiém As trong cic miu nwéc va trim tich hé
thong song Day

Két qua phan tich tong ham luong As trong cac mau nudc, chét ran lo ling va
tram tich tai 10 dia diém thudc luu vyc song Pay sau khi xtr 1y thong ké so bo (tinh
gia tri trung binh va d¢ 1éch chuan) dugc trinh bay ¢ bang 1.

Bang 1. Két qua phan tich tong ham luong As

Ham lwgng As

Dia diém Mua Mau nuéc MAu chit rin lo | MAu trim tich
(ng/ limg (mg/kg) (mg/kg)
Mua 14,7 £ 6,02 1063 +531,7
Mai Linh Kho 40,6 + 28,9 1425+ 934,5 2242 + 117.6
Min 5,22 475,2
Max 69,6 2360

Mua 9,33 £1,41 766,8 + 539,7
Kho 9,82 £3,27 2442 + 64,76

Khé Tang 1081 £ 760,69
Min 6,56 139,4
Max 13,1 1841
Mua 1,58 £0,526 64,95 + 33,29
Ba Tha Kho 2,92 £ 1,65 176,9 + 44,12 137.6 4+ 39.35
Min 1,22 31,66
Max 6,21 2349
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Ham lwgng As
Dia diém Mua MAu nuée MAu chit rin lo | MAu tram tich
(ng/) lirng (mg/kg) (mg/kg)
Mua 2,62 +0,658 31,92 £ 15,23
Té Ticu Kho 3,22+ 1,21 133,1 +98,05 156.0 + 75,18
Min 1,99 15,32
Max 5,63 3096
Mua 2,40 +£0,417 225,6 + 69,56
Chu Qué Kho 3,32+ 0,254 1754 £ 1341 1754 + 1342
Min 1,83 86,43
Max 3,57 3096
Mua 6,45+2,79 819,3 +£362,7
Ba Da Kho 9,75 £ 3,91 1829 + 446,8 1831 + 446.8
Min 3,48 111,1
Max 13,7 2276
Mua 3,63 +0,513 392,7+119,0
Chu Do Kho 7,78 £ 4,82 557,0 £ 60,14 573.9+ 43.22
Min 2,63 155,9
Max 12,6 617,1
Mua 3,01 £0,664 272,5+157,7
Poan V§ Kho 9,94 +£7,95 291,3 + 40,25 459.1+ 127.5
Min 1,70 91,62
Max 17,9 586,6
Mua 1,33 £0,551 64,76 £ 49,52
Gidn Khiu Kho 3,92 +1,53 255,3+ 73,24 2553+ 7304
Min 0,446 4,636
Max 5,45 328,5
Mua 2,13 +0,628 190,0 + 125,5
Khanh Cur Kho 4,83 +£0,11 270,8 + 83,88 293.1+22.37
Min 1,50 64,52
Max 4,93 315.,5

(Tong ham lwong ting kim logi trung binh theo miia + d¢ léch chudan,
16m nhat - Max va nhé nhdt - Min)

Theo Quy chuan Viét Nam QCVN 08:2008/BTNMT thi ndng do As trong nudc
tai cac dja diém thudc hé thong song Day van nam trong giéi han cho phép (ddi véi
nudc dung cho muc dich tudi ti€u, thuy loi, giao thong van tai la 0,05 mg/l). Dya
vao quy chuén chit luong trim tich vé kim loai nang (QCVN 03:2008/BTNMT) ¢6
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thé thay ham lugng As di vuot qua ngudng cho phép 11 - 186 lan. Sy chénh léch
nay trude hét ¢ thé do trim tich song Pay chira ham lugng sat oxit 16n (ham luong
Fe tir 71590 + 594,5 dén 210800 = 13770 mg/kg [5]) 1a chat da hap phu va gitr As lai
trong tram tich va 1a Iy do 1am cho ham luong As trong nudc nho. Sy hép phu As
clia sat oxit dd duogc thir nghiém va chimg minh trong mét sé nghién ctru cia PGS
TS Tran Hong Con va cong su [7].

3.2. Panh gia dic diém 6 nhiém As trén lvu vire song Day

Cong cu ban dd GIS duoc dung dé thiét 1ap phan bd khong gian vé ham lugng
As tai 8 vi tri trén song Day. Hinh 2 va hinh 3 mo ta phan bo khong gian vé ham
lugng As tai cac vi tri 1ay mau.
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Hinh 3. Phan bb ham lugng As trong trdm tich séng Day

Céc ban dd phan bd As trén cho thidy ham luong As trong nudc va tram tich
cia song Day khong chiu anh huong cia dong chay: Ham luong kim loai nang
khong ting dan hay giam dan theo dong chay tir diu ngudn xudng cubi ngudn.

Tiép theo, c6 thé thdy ham luong As trong nudce va trdm tich cua luu vuc song
Pay déu c6 xu hudng cao & dau ngudn (cu thé 13 tai dia diém Mai Linh). Dleu nay
duogc giai thich do dau nguon 'song 1a mot khic song chét, khong c6 ngudn nude
nuoi song. Tai cac dia diém lay mau thudc khu vyc tinh Ha Nam, ham lugng As
trong ca nudc va trAm tich déu cao hon so véi cac khu vuc 1an cén, nguyén nhan c6
thé 1a 6 nhiém do hoat dong dan sinh. Hién nay, trén dia phan tinh Ha Nam co6
22.700 nha may xi nghiép (theo Nién giam thong ké 2007). Ngoai ra, luu vuc song
Day tai dia phan nay ciing tiép nhan ngudn nudc tir cac séng nhanh cia cac tinh 1an
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can nhu Nam Dinh (tinh Nam Dinh cling ¢6 dén 36.000 nha may, xi nghiép). Nhu
vy phan bd As trong nudc va tram tich song P4y chiu anh huong cia cac yéu t6 dia
chat hay hoat dong dan sinh noi dong séng chay qua.

Néu két hop voi phan tich nhém ap dung cho vi tri 1dy mau, c6 thé théy nhom 1
(gom mau duoc 14y tai Mai Linh, Khe Tang, 1a cac dia diém lay mau thuoc dau
nguén luu vye séng) va nhom 2 1a mau duoc 14y tai Khanh Cu & cu01 ngudn song
Day c6 su khac biét 16n vé ham lugng cac kim loai ning so v6i mau lay tir cac dia
diém con lai (gém cac mau duoc léy tai Ba Tha, Té Tiéu, Cau Qué, Ba Pa, Cau Do,
Poan V¥, Gian Khau). Nhom cac dia diém nay nam ké tiép nhau doc theo luu vuc
song Pay va c6 mirc do tuong dong 1én dén 87,35% (hinh 4).

40,341
P =

60,23+

80,11+

Mikc d twong dong (%)

100,00 I i —

Mai Linh Khé Tang BaTha CiuQué TéTiéu BabPa CiubPo Doan V§ Gian Khiu Khanh Cu
Pia diém

Hinh 4. Biéu d6 mtrc d¢ twong dong gitra cac dia diém lay mau

Nhu vay, két qua phan tich nhom ciing kha phu hop voi cac két qua thu dugc
tir viéc biéu dién phan bd khong gian ham luong As trong nudc va trdm tich cua
song Pay bang viéc img dung GIS.

IV. KET LUAN

1. Pi xac dinh ham lugng As trong cac miu nudc, tram tich va chat ran lo
limg cta luu vuc song Pay. Ham luong As trong nudc thap hon tiéu chuan, nhung
As trong tram tich lai cao hon tiéu chuan nhiéu lan, c6 thé do tram tich séng Pay c6
ham luong sit oxit cao.

2. Viéc tng dung phan tich thong ké va GIS cho thdy ham lugng As trong
nude va tram tich song Day khong chiu anh huong ciia dong chay, ma do anh huong
ctia yéu to dia chat hay hoat dong dan sinh noi dong song chay qua; két qua thu
duogc ciing cho thdy kha ning tng dung két hop phan tich thdng ké va GIS trong
danh gia 6 nhiém moi truong.
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SUMMARY

EVALUATION OF ARSENIC POLLUTION CHARACTERISTICS IN WATER AND
SEDIMENT OF THE DAY RIVER BASIN SYSTEM USING STATISTICAL
METHODS AND GEOGRAPHICAL INFORMATION SYSTEM (GIS)

In the article As contents of water, sediment and suspended solids of the Day
River Basin are identified and treated using statistical methods and GIS. It was
found that the concentration of As in water samples is lower than permitted
standards, but in sediment samples it is much higher than the permitted standards,
which could be caused by high concentration of iron oxide of the sediments. The
application of statistical analysis and GIS shows that the concentrations of As in
water and sediment samples are not influenced by river flow, but by geological
factors and human activities. The finding also shows the ability to combine
statistical methods and GIS in studying environmental pollution.

Tw khoa: Distribution of Arsenic, statistic method, cluster analysis (CA),
geographic information system (GIS).
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