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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 obse?ved 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 SOj' were the most dominant 

one of measured ions in rainwater samples. 

GidlTHIEU 

Ngay nay, Idng dong axit dang la mot van de nghiem trong doi v6i 

moi trudng. Viec tang luang tieu thu cac nhien lieu hoa thach trong 

cac nganh nong nghiep tren the gidi la nguyen nhan chinh gay 6 

nhilm moi trudng khong khi, dac biet la cac hap cha't c6 chu:a N va S. 
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Viet Nam la m6t quoc gia dang phat trien, tuy nhien riiua axit chira 
dugc quan tarn diing mirc nhu nhung va'n de 6 nhilm moi tru5ng khac: 
6 nhiem nude mat, nu6c ngam hoac dat, tram tich. Su phat tri^n ciia 
qua trinh cong nghiep hoa va do thi hoa lam tang nguy co 6 nhilm 
khong khi trong do c6 mua a xit. Nhieu bao cao cho thay anh hucfng 
ciia mua axit d6'i v6i mua mang, cay coi, cac cong trinh xay dung ngay 
cang tr6 nen nghiem trong. Vi vay, viec theo doi va phan tich cac 
thanh phan hoa hoc cua lang dong udt la ra't cin thiet. Khu cong 
nghiep Thuong Dinh bao gom cac nha may thuoc nganh co khi; nganh 
cong nghiep hoa chat; nganh vat lieu va ke't ca'u xay dung, nganh thuc 
pham, thudc la. Viec sir dung lupng Idn nhien lieu, chat dot dan de'n 
lugng khi thai ra moi trudng la dieu khong the tranh khoi. Hofn nua, 
Thuong Dinh cung la khu vuc dong dan, lupng khi thai sinh boat va 
khi thai tir cac dong co xe gdn may tit giao thong tao ra ra't nhieu. Day 
la nhiing ye'u to chinh gay ra 6 nhiem moi trudng khong khi tai khu 
vuc Thuong Dinh. Vi vay, de nghien ciiu 6 nhilm khong khi khu vuc 
Thugng Dinh ngoai nhung nghien cuu ve thanh phSn cac khi v6 co 
nhu SO2, NO2, NH3, CO... , cac khi hiru co nhu PAHs, VOCs, thanh 
phan lang dong udt cung dugc quan tam va theo doi. Trong nghien ciiu 
nay, chiing toi da thu thap mau nude mua theo cac dgt mua cua 2 nam 
tiir 2003 de'n 2004. Sir dung he thong la'y mau nude mua ban tu dong 
cua Khoa Khi tugng, Trudng Dai hoc Stockholm, Thuy Dien. Thiet bi 
dugc dat tren ndc tdng 4 toa nha T3, Trung tam Nghien cuu Moi 
trudng va Phat trien Ben vung, Trudng Dai hoc Khoa hgc Tu nhien 
Ha Ngi. 

THIET B! 

- Thie't bi lay mSu nude mua (Wet only collector -WO), Thuy Dien. 
- Thiet bi do pH, Metrohm, Thuy Sy 

- Thiet bi do do dan, Metrohm, Thuy Sy 

- Thiet bi loc hut chan khong, Buchi, Thuy Sy 

- Thiet bi sac ky long - LCIOAD vdi detecto do dan CDD-6A, 
Shimadzu, Nhat Ban. 
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PHLTONG PHAP NGHIEN CQU 

1. Lay mau 

Mau nude mua dugc la'y ngay sau mdi tran mua bang thie't bi WO 
dat tren tang thugng nha T3, Trudng Dai hgc Khoa hgc Tu nhien. WO 
la 1 he thong kin gdm 1 phlu bang Polyethylene cd dudng kinh 20cm, 
1 can nhira dung mlu 5 lyt dugc dat trong 1 binh kin gdn vdi phan cam 
ling dien chi md nap khi cd mua. WO dugc dat each be mat tSng 1,5 
m. Lugng mlu se dugc la'y ne'u the tich thu dugc d can chtia Idn hon 
30ml sau mdi Ian mua (lugng mua tuong iJng 1mm). MSu nude mi/a 
dugc lay tir thang 5/2003 den 9/2004. 

2. Chuan bj nnau 

Mau nude mua sau khi la'y dugc chuyen ve phdng thi nghiem, loc 
qua mang Igc 0,2 hoac 0,45 |J.m, cia hang Whatman. Miu ngay sau 
khi Igc chia lam 2 phan, mot phan do pH va do dan va mot phan dugc 
cho them CHCI3, p.a Merck (0,5ml /100ml mSu) va bao quan d 4''Cde 
phan tich cac thanh phan hoa hgc. 

3. Phan tich 

Thanh phan hoa hgc cation va anion trong nude mua dugc phan 
tich bdi thie't bi HPLC vdi detector do dSn nhu sau: 

Anion (CI, SO/', NO2, NO/): Cac anion CI", SO/", NO2', NO," 
dugc tach tren cot Shim-pack IC A3 (4,6mm ID x 15cm, nhoi nhiia 
polyacrylat cd gan nhdm amin bac 4 tren be mat vdi cd hat 5^m) si 
dung pha dong la hdn hgp 8 mM p-Hydroxybenzoic acid va 3,2 mM 
Tris-(hydroxymethyl)-aminomethane. 

Cation (NH/, K^, Na* , Mg^^, Ca^*): Sir dung cot tach Shim-pack 
IC-Cl (4,6mm x 15 cm, nhoi nhua poly Styrene Divinyl Benzene gdn 
nhdm sulfonic axit HSO3", cd hat lO^m). Vdi va cation nhu NH/, K*, 
Na^ dting pha dong HNO3 5mM va hdn hgp 4 mM Tartanic acid and 
2mM Etylenediamine cho Mĝ "̂ , Ca^*. 
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4. ivei qua va mao luan 

4.L Su Men doi pH vd do dan 

Bang 1. long lugng mua, pH va do d&n cua nude mua tai 
Thugng Dinh vac mua mua nam 2003 va 2004 

Nam 2003 Nam 2004 

Thang 

5 

6 

7 

8 

9 

Trung binh 

Luang 
mura (mm) 

324,4 

210,2 

253,0 

422,7 

234,1 

1444,4 

pH 

6,3 

5,5 

6,2 

6,6 

5,4 

6,0 

Do din (jiS/cm) 

22,3 

12,3 

18,1 

18,3 

14,0 

17,0 

Lirong 
mua (mm) 

259,6 

261,5 

427,7 

381,4 

133,7 

1463,9 

pH 

5,6 

4,9 

5,7 

6,0 

6,0 

5,6 

Do din 
(^S/cm) 

22,9 

23,2 

18,9 

15,8 

12,3 

18,6 

So' tran mua cd pH < 5,6 / Tong so tran mua - ti le phan tram 

5/44 11% 8/33 24% 

Mua mua d mien Bac thudng bat dau vao thang 4 va ket thuc vao 

thang 9 hoac thang 10. Trong nghien ciiu nay, mSu nude mua dugc thu 

thap tijr thang 5 den thang 9 nam 2003 va 2004 de so sanh su bien doi 

cua cac thanh phdn hoa hgc cua 2 miia mua. Vao ciing thdi diem tu 

thang 5 den thang 9, so tran mua nam 2004 (33 tran) it han nam 2003 

(44 tran).nhung lai cd so train mua cd gia tri pH < 5,6 cao han chie'm 

24% so vdi nam 2003 la 11%. Gia tri trung binh pH nam 2004 la thap 

han nhieu, x^p xi gidi han nude mua dugc ggi la mua a xit. Nhu vay 

hien tugng mua a xit da xay ra cd chilu hudng tang gap han 2 Ian so 

vdi nam 2003. 
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4.2. Thanh phan ion 

Bang 2. Nong dp t rung binh theo thang cua cac ion 

trong m^u lang dong udt (|xeq/i) 

Thang CI NO3 SO4' Na* NH/ K* Mg'* Ca 2+ Tong luong 
mira (mm) 

5/2003 18,1 16,8 234,3 3,7 12,5 2,7 9,7 19,3 324,4 

6/2003 11,0 14,9 211,2 2,0 22,5 2,3 1,5 19,2 210,2 

7/2003 18,0 7,4 101,0 7,5 30,1 2,4 3,2 20,6 253,0 

8/2003 6,1 8,7 54,6 10,1 25,7 1,9 0,4 13,5 422,7 

9/2003 7,5 2,7 54,8 100,4 4,1 2,7 3,2 11,8 234,1 

10/2003 46,2 20,9 102,7 <0,1 50,6 9,7 19,0 261,5 3,2 

1/2004 252,8 171,2 869,6 238,0 439,3 16,0 42,2 740,5 3,2 

3/2004 42,8 65,9 435,7 14,2 184,8 <0,1 7,3 196,3 31,2 

4/2004 25,4 50,9 173,7 32,2 63,7 4,2 1,0 70,9 137,6 

5/2004 22,8 30,6 123,6 7,7 31,1 0,5 4,3 113,6 259,6 

6/2004 5,5 8,5 33,3 13,0 27,6 <0,1 1,5 29,2 261,5 

7/2004 0,8 2,7 69,0 2,4 21,0 <0,1 0,3 19,6 427,7 

8/2004 1,3 6,7 33,8 1,8 37,2 <0,1 0,6 11,1 381,4 

9/2004 5,0 8,1 68,5 2,6 33,5 <0,1 3,4 29,6 133,7 

Cac tran mua dugc theo doi lien tuc tir thang 5 nam 2003 den 

thang 9 nam 2004 tai khu Thugng Dinh. Mlu nude mua sau khi do 

pH, do dan dugc phan tich thanh phan cation va anion bang sac ky ion. 

Trong cac thang la'y mSu, hau he't cac ion cd nong do cao nha't vao 

nhirng thang cudi nam tir thang 10 de'n thang 3 va nong do tha'p hon 

han vao nhirng thang giua mua mua - thang 7, 8 trong nam. R6 rang, 

vao mua mua do lugng mua Idn da lam thanh phin hoa hgc ciia lang 
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dong Km quyen uai tax KHU inugrig Dinh thap di ro ret. Han nua, vdi 
nhSng tran mua lien tuc lam cho b^u khi quyen ndi chung la sach han 
nhieu so vdi mua khd. Trong cac ion dugc theo doi ciia lang dgng udt 
tai khu cong nghiep Thugng Dinh, 804^" ndi trgi trong cac anion dugc 
phan tich, tiep dd la CI", N03- va NO2' la khong phat hien thay (NO2" < 
0,1 |uieq/l). Ion Câ "" chiem nong do cao nha't so vdi cac cation Na"", 
NH/ , K^ Mg^^ Thu tu ndng do cac cation dugc theo doi: Ca^^> 
NH/> Na''> Mg '̂'> K"". Ndng do cac ion nay thay doi theo thang, vao 
miia mua tha'p han nhieu vao miia khd. 

o * ,.<? <̂Ŝ  ..^S' ^* ^ o ' . # ,-K^ ^d» .̂<^ j.<:̂  ^c^ ^Q^ ^c?' 

•c r 
-NOJ 
S04'-
Na^ 

-*-NH; 

-+-Mg' .2+ 

-Ca 2+ 

thang lay mSu 

Hinh I. Subien thien nong do trung binh cac ion theo thang 
trong nam 2003 vd 2004 

4.3. Moi tiKfng quan giCHa cac thanh phan hoa hoc 

Trong cac anion dugc phan tich, cap anion SO/" va NO3' cd mdi 
tuang quan chat che vdi nhau vdi he so tuang quan (R^) la 0,92. Trong 
khi dd 2 cation Câ "" va Mĝ "" trong 05 cation dugc tim tha'y cung ra't 
tuang quan vdi he so dat dugc tuang tu la 0,92. Nhu vay, trong thanh 
phSn nude mua dugc thu gom tai khu cong nghiep Thugng Dinh cac 
anion 804^" ya NO3'; cation Câ "̂  va Mĝ "" ludn Idng dgng cung nhau 
(vdi ti le 804^-/N03- la 6,2 va Ca'^/Mg'^ la 15,9). 
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Hlnh 2. Mdi tuang quan giifa cac thanh phan ion 

Khi so sanh mdi tuang quan giiia cac cation va anion trong thanh 
phan hoa hgc ciia lang dgng udt khu Thugng Dinh, nong do ion NH4* va 
NO3' cd mdi tuang quan rat chat che vdi he so tuang quan (R^) tim dugc 
0,95. Vdi ndng do 2 ion Câ * va 804 "̂ cung kha tuang quan nhung th^p 
han (R^ xap xi 0,8). Cac ion Câ ,̂ NH4^ va 804 "̂ chiem thanh phSn chinh 
trong cac cation va anion dugc phan tich. Nhiing ion nay cd ngudn gdc tit 
bui va tir cac boat dgng san xua't va sinh boat cua con ngudi. 
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Theo nghien ciiu ciia tac gia N.H.Khanh tir nam 1990-1998 ve su 
phat thai khi va do axit ciia nude mua tai thanh phd Ha Ndi, ham 
lugng SO2 trong khdng khi la nguyen nhan chinh tao len ham lugng 
804^" cao trong nude mua va khi 8O2 la khi chinh lam giam do pH ciia 
nude mua. Nhung nhitng nam gan day, ham lugng bui (TSP) tai thanh 
phd Ha Ndi cao han tu: 3-5 Ian tieu chuan cho phep (Bao cao Hien 
trang mdi trudng, Sd Tai nguyen Mdi trudng va Nha dat, 2004). Lugng 
bui la lirng tang trong khdng khi tai Ha Ndi chii yeu la tir cac boat 
dgng xay dung, giao thong va cong nghiep. Vi vay ham lugng Ca^ ,̂ 
NH4^ va S04 '̂ cao trong nude mua tai khu Thugng Dinh la khu bi d 
nhiem khdng khi bdi ca boat dgng cdng nghiep, giao thong, xay dung 
va boat dgng sinh boat ciia ngudi dan. 
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Hinh 3. Moi tuang quan giCfa cac thanh phan anion vd cation 
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Ket luan 

Nghien ciiu thanh phan lang dgng udt tai khu cdng nghiep Thugng 
Dinh tir thang 5/2003 de'n thang 9/2004 cho thay mua mua nam 2004 
cd sd tran mua axit cao gap 2 Ian so vdi nam 2003 va hien tugng mua 
axit da cd dau hieu xuat hien trong nam 2004 vdi pH trung binh vao 
mua mua la 5,6. Trong cac cation va anion dugc phan tich 804 "̂ va 
Câ * cd ndng do cao nhat. De tim rd ngudn gdc ve thanh ph^n ion 
trong nude mua vdi chat lugng d nhiem khdng khi tai khu Thugng 
Dinh can cd nhiing nghien ciiu tiep theo. 
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