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Abstract

The precipitation was studied at Thuong Dinh industrial area from May
2003 to September 2004. The results showed that the acid rain phenomena
have been observed in both two years but the number of acid rain events in
2004 was twice folds higher than this in 2003. Concentration of chemical
components in composition of the rainwater seems to fluctuate depending
on the season of year, higher in the dry season and lower in the rain season.
Among the detected components, Ca’* and SO} were the most dominant
one of measured ions in rainwater samples.

GIGI THIEU

Ngéy nay, lang dong axit dang 12 mot van dé nghiém trong dai véi
moi trudng. Viéc tang lugng tiéu thu cac nhién liéu hoa thach trong
cac nganh nong nghiép trén th€ gidi 1a nguyén nhan chinh gay 6
nhiém moi truong khong khi, dac biét 1a cic hop chat ¢6 chita N va S.
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Viét Nam 12 mot quéc gia dang phat trién, tuy nhién mua axit chua
dugc quan tam ding mitc nhu nhitng van dé 6 nhiém mai trudng khéc:
6 nhifm nudc mat, nuéc ngdm hodc dat, trAm tich. Sy phat trién cla
qud trinh cong nghiép hod va do thi hod lam tdng nguy co 6 nhiém
khong khi trong d6 c6 mua a xit. Nhiéu béo cdo cho thdy dnh hudng
clia mua axit d6i v6i muia mang, cdy c6i, cic cong trinh xay dung ngay
cang trd nén nghiém trong. Vi vay, viéc theo doi va phan tich cic
thanh phdn hod hoc cla ling dong uét la rat cin thi€t. Khu cong
nghiép Thuong Dinh bao gém cdc nha mdy thudc nganh co khi; nganh
cong nghiép hod chat; nganh vat liéu va két cdu xay dung, nganh thuc
phdm, thuéc 14. Viéc st dung lugng 16n nhién liéu, chat d6t dan dén
luong khi thai ra moi trudng la diéu khong thé tranh khoi. Hon nita,
Thuong Dinh ciing 14 khu vyc dong dan, lugng khi thai sinh hoat va
khi thai tir cdc dong co xe gdn may tlr giao thong tao ra rat nhiéu. Day
la nhitng y€u t8 chinh gay ra 6 nhiém méi trudng khong khi tai khu
vuc Thugng Dinh. Vi vay, dé nghién cttu 6 nhiém khong khi khu vuc
Thuong Dinh ngoai nhiing nghién ciu vé thanh phan céc khi vo co
nhu SO,, NO,, NH;, CO... , cidc khi hitu co nhu PAHs, VOCs, thanh
phén lang dong uét cling dugc quan tam va theo doi. Trong nghién cifu
nay, ching toi da thu thap mau nudc mua theo cdc dot mua clia 2 nam
tir 2003 dén 2004. Skt dung hé théng 14y mau nudc mua ban tu dong
cia Khoa Khi tuong, Truong Pai hoc Stockholm, Thuy Dién. Thiét bi
dugc dat trén néc ting 4 toa nha T3, Trung tdm Nghién cttu Moi
trudng va Phat trién Bén viing, Trudng Pai hoc Khoa hoc Tu nhién
Ha Noi.

THIET BI

- Thiét bi ldy mau nuéc mua (Wet only collector -WO), Thuy Dién.

- Thiét bi do pH, Metrohm, Thuy Sy

- Thiét bi do d¢ din, Metrohm, Thuy S§

- Thiét bi loc hit chan khong, Buchi, Thuy S§

- Thiét bi sac ky 1ong - LC10AD véi détécto do din CDD-6A,
Shimadzu, Nhat Ban.
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PHUONG PHAP NGHIEN cUuU
1. LAy mau

Mau nuéc mua duge 1y ngay sau moi trdn mua bang thi€t bi WO
dat trén tang thuong nha T3, Truong Pai hoc Khoa hoc Tu nhién. WO
la 1 hé théng kin gom 1 phéu bang Polyethylene c6 dudng kinh 20cm,
1 can nhua dung mau 5 1yt dugc dat trong 1 binh kin gin véi phan cim
ing dién chi m& nap khi c6 mua. WO dugc dat cdch bé mat tdng 1,5
m. Lugng mau s& dugc 14y néu thé tich thu dugc & can chita 16n hon
30ml sau méi lan mua (lugng mua twong tng 1mm). Miu nudc mua
dugc lay tir thang 5/2003 dén 9/2004.

2. Chuan bi mau

Mau nuéc mua sau khi 1dy dugc chuyén vé phong thi nghiém, loc
qua mang loc 0,2 hoac 0,45 pm, cia hing Whatman. Mau ngay sau
khi loc chia lam 2 phan, mot phan do pH va do dan va moét phan duogc
cho thém CHCI,, p.a Merck (0,5ml /100ml mau) va bao quan & 4°C dé
phan tich cdc thanh phan hod hoc.

3. Phan tich

Thanh phan hod hoc cation va anion trong nudc mua dugc phan
tich bai thi€t bi HPLC véi detector d0 dan nhu sau:

Anion (CI, SO/, NOy, NOy): Céc anion CI', SO,>, NO,, NO;
dugc tach trén cot Shim-pack IC A3 (4,6mm ID x 15cm, nhéi nhua
polyacrylat ¢6 gin nhém amin bac 4 trén bé mat v6i ¢d hat Sum) sit
dung pha dong 12 hon hgp 8 mM p-Hydroxybenzoic acid va 3,2 mM
Tris-(hydroxymethyl)-aminomethane.

Cation (NH;*, K*, Na*, Mg**, Ca**): St dung cot tach Shim-pack
IC-C1 (4,6mm x 15 cm, nhéi nhua poly Styrene Divinyl Benzene gin
nhém sulfonic axit HSO;", c& hat 10um). Véi va cation nhu NH,*, K,
Na* dung pha dong HNO, 5mM va hén hgp 4 mM Tartanic acid and
2mM Etylenediamine cho Mg?*, Ca*.
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4. net qua va thao luan
4.1. Su bién doi pH va dé ddn

Bang 1. Téng luong mua, pH va d¢ dan ciia nuéc mua tai
Thuong Pinh vao miia mua nam 2003 va 2004

Nam 2003 Nam 2004
: Lugng oz Luong H Po dan
Thing mua (mm) PH | D¢ dan (uS/cm) mua (mm) | P (uS/cm)
5 3244 6,3 |223 259,6 561|229
6 210,2 55 | 123 261,5 49 | 23,2
7 253,0 6,2 | 18,1 427,7 5,71 18,9
8 4227 6,6 | 183 381.4 6,0 | 15,8
9 234,1 54 | 140 133,7 6,0 | 12,3
Trung binh | 1444,4 6,0 | 17,0 1463,9 5,6 | 18,6
S6 tran mua c6 pH < 5,6 / Téng s6 tran mua - ti 1& phan tram

5/44 11% 8/33 24%

Mua mua & mién Béc thudng bit ddu vao thang 4 va két thic vao
thang 9 hodc thdng 10. Trong nghién citu nay, miu nuéc mua duge thu
thap tir thdng 5 dén thiang 9 nam 2003 va 2004 dé so sanh su bién déi
cla cdc thanh phin hod hoc clia 2 mia mua. Vao cing thoi diém tir
thdng 5 d€n thang 9, s6 trdn mua ndm 2004 (33 tran) it hon nam 2003
(44 tran).nhung lai c6 s6 tran mua cé gi tri pH < 5,6 cao hon chiém
24% so v6i nam 2003 la 11%. Gia tri trung binh pH nam 2004 1a thap
hon nhi€u, x4p xi gidi han nuéc mua dugc goi 1a mua a xit. Nhu vay

hién tugng mua a xit da xay ra c6 chiéu huéng tang gap hon 2 lan so
v6i nam 2003.
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4.2. Thanh phan ion

trong mau ling dong uét (peq/l)

Bang 2. Nong do trung binh theo thang cta cac ion

Thang CI' NO; SO Na* NH; K* Mg* Ca* T]:’:ag('::":f
52003 18,1 1682343 3,7 125 27 97 193 3244
62003 11,0 1492112 20 225 23 1,5 192 2102
72003 18,0 7.4 1010 7.5 30,1 24 32 206 2530
82003 6,1 87 546 10,1 257 19 04 135 4227
92003 7,5 2,7 548 1004 41 27 32 118 2341
10/2003 462 20,9 102,7 <0,1 50,6 97 19,0 261, 32
1/2004 252.8 171,2869,6 2380 4393 160 422 740.5 32
32004 428 659 4357 142 1848 <01 73 1963 312
42004 254 509 1737 322 637 42 10 709 1376
502004 22.8 3061236 7,7 31,1 05 43 1136 2596
62004 55 85 333 130 276 <01 15 292 2615
70004 08 27 690 24 210 <01 03 196 4217
82004 13 67 338 18 372 <01 06 111 3814
92004 50 8,1 685 26 335 <01 34 296 1337

Céc tran mua dugc theo ddi lién tuc tir thing 5 nam 2003 dén
thang 9 nam 2004 tai khu Thugng Dinh. Mau nudc mua sau khi do
pH, do dan duoc phan tich thanh phan cation va anion béng séc ky ion.

Trong cic thing 1ay miu, hdu hét cic ion c6 nong do cao nhat vao
nhitng thang cudi nam tr thdng 10 dén thing 3 va néng do thap hon
han vao nhitng thdng giita miia mua - thdng 7, 8 trong nam. R rang,
vao mila mua do luong mua 16n di 1am thanh phédn ho4 hoc cta lang

826



dong Kii quyen uot iai Knu inugng Dinh thap di 1o rét. Hon nita, voi
nhitng tran mua lién tuc 1lam cho bau khi quyén néi chung la sach hon
nhiéu so véi mua kho. Trong céc ion dugc theo doi cua lang dong uét
tai khu cong nghiép Thugng Dinh, SO,* ndi tri trong céc anion dugc
phan tich, tiép d6 1a CI', NO; va NO, 1a khong phat hién thay (NO, <
0,1 peg/l). Ton Ca®* chiém néng do cao nhét so véi céc cation Na’,
NH,*, K*, Mg*. Thi tu néng do céc cation dugc theo doi: Ca**>
NH,*> Na*> Mg®*> K*. Nong do cdc ion nay thay déi theo thang, vao
mua mua thap hon nhiéu vao mua kho.
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Hinh 1. Su bién thién néng do trung binh cdc ion theo thdng
trong nam 2003 va 2004

4.3. Méi tuong quan gida cdc thanh phan hod hoc

Trong cic anion dugc phan tich, cap anion SO, va NO, cé méi
twong quan chat ché vdi nhau véi hé s6 twong quan (R?) 12 0,92. Trong
khi d6 2 cation Ca® va Mg trong 05 cation dugc tim thdy ciing rat
turong quan v6i hé s6 dat duge tuong tu 1a 0,92. Nhu vay, trong thanh
phan nudc mua dugc thu gom tai khu cong nghiép Thuong Dinh cic
anion SO,* va NO;; cation Ca** va Mg luén ling dong ciing nhau
(véi ti 1¢ SO,*/NO, 12 6,2 va Ca®*/Mg** 1a 15,9).
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Néng do Ca®* (ueq/l)

Khi so sinh m&i twong quan gifta cic cation va anion trong thanh
phan hoa hoc clia ling dong u6t khu Thugng Dinh, néng d6 ion NH," va
NO; c6 méi tuong quan rat chat ché véi hé s6 twong quan (R?) tim dugc
0,95. Véi néng do 2 ion Ca** va SO, ciing kh4 twong quan nhung thip
hon (R? x4p xi 0,8). C4c ion Ca®*, NH,* va SO,> chiém thanh phan chinh
trong cic cation va anion dugc phan tich. Nhitng ion nay c6 ngudn goc tI
bui va tir cic hoat dong san xuit va sinh hoat clia con nguoi.
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Theo nghién citu cia tac gia N.H.Khdnh tir nam 1990-1998 vé su
phat thai khi va do axit cia nudc mua tai thanh pho Ha Noi, ham
lugng SO, trong khong khi la nguyén nhan chinh tao 1én ham lugng
SO,* cao trong nuéc mua va khi SO, 1a khi chinh 1am giam d¢ pH cla
nuéc mua. Nhung nhitng nam gan day, ham lugng bui (TSP) tai thanh
phd Ha Noi cao hon tir 3-5 lan tiéu chuan cho phép (Bdo cdo Hién
trang moi truong, S6 Tai nguyén Moi truong va Nha dat, 2004). Luong
bui lo ling tang trong khong khi tai Ha Noi chi yé&u la tir cdc hoat
dong xay dung, giao thong va cong nghiép. Vi vay ham lugng Ca*,
NH,* va SO,* cao trong nudc mua tai khu Thuong Pinh 1a khu bi 6
nhiém khong khi bdi ca hoat dong cong nghiép, giao thong, xay dung
va hoat dong sinh hoat cua nguoi dan.
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Két luan

Nghién citu thanh phan lang dong u6t tai khu cong nghiép Thugng
Pinh tir thang 5/2003 dén thang 9/2004 cho thdy miia mua nam 2004
c6 s6 tran mua axit cao gdp 2 lan so v6i nam 2003 va hién tugng mua
axit da c6 dau hiéu xuat hién trong nam 2004 véi pH trung binh vao
mua mua la 5,6. Trong cdc cation va anion dugc phan tich SO, va
Ca®* c6 néng do cao nhat. D& tim rd nguén géc vé thanh phan ion
trong nuéc mua Vvéi chét lugng 6 nhiém khong khi tai khu Thuong
Dinh can c6 nhitng nghién citu ti€p theo.
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