
TAP CHi KHOA HOC VA C O N G NGHE Tap 47, so 5, 2009 Tr 63-75 

OANH GIA DIEN BIEN MLKA AXIT CO N G U 6 N D\A PHU'aNG 
TUYEN H A NOI, V I N H YEN, YEN BAI VA LAO CAI 

NGUYEN H(!)NG KHANH, NGUYEN THI NHU DjNH 

1. DAT VAN DE 

Bai viet de cap tdi nghien ctru ve mua axit co ngu6n gde dia phuang tai mien Bac Viet 
Nam. Lien quan giira tinh chat dia hinh, hudng gio va di theo la phat thai toan bp vting mien Bac 
khi lay Ha N6i lam trung tam co the chia thanh 5 tuyen phong theo dia hinb va gio (hudng va toe 
dp) [3]. Tuyen mot la viing Tay Bac, vdi xuat phat ttr Ha Npi di Tay Bac di Mpc Chau va Son 
La, gpi la tuyen Tay Bac co dia hinh va khi hau khac biet. Tuyen 2 la ttr Ha Npi di dpc theo 
thung lung s6ng H6ng len phia B4C, la tuyen Ha Npi, VTnh Yen, Yen Bai va diem cu6i cting la 
Lao Cai trudc khi van chuyen sang Trung qu6c. Trong Tuyen 3 ttr Ha Npi di den Lang Son vdi 
hai vj tri hai ben dae trung cho vung trung du la diem Chi Linh (ben phai) va Thai Nguyen (ben 
trai). Tuyen 4 la dpc theo day Dong Trieu vdi lung quay ra bien la cac tram sat vdi bd bien Phu 
Liln, Bai Chay va Mong Cai. Mong Cai la vi tri khong anh hudng vdi dat lien nhung lai rat anh 
hu'dng ttr gio D6ng BSc va bien. Tuyen 5 di ve phia Nam cua Ha Npi, vdi dae trung d6ng bang 
la Nam Djnh va Ciic Phuong. Ngoai ra Bac Quang (Ha Giang) la tam mua Bac Bp la mot vi tri 
kh6ng the thieu neu nghien ctru ve mua. 

Bai vi6t tap trung vao tuyen 2 la tuyen co nhirng vi tri co anh hudng nhieu nhat ve dia hinh 
do nim gua hai kh6i nui dia hinh la Hoang Lien Son va D6ng Trieu va nam trpn trong thung 
lung s6ng H6ng trudc khi di sang dai phan Trung Qu6c. Do do khu vuc thung lung nay chiu anh 
hu'dng rk ldn phat thai khi c6 ngu6n goc npi dia do mua dem den (vting mien Bac). Hinh 1 va 2 
mo ta sa do hudng gio co anh hudng manh do dja hinh ctia 4 tram nay, chting co dpng thai tuong 
d6i gi6ng nhau ve hudng va t6c dp. 
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2. PHU^ONG PHAP THU THAP, DO DAC, PHAN TICH VA DANH GLA DIEN BIEN [2] 

2.1. Thiet bj iSy miu, phan tfch va xit \i so lieu 

2.1.1.Ldy mdu 

Thu gom mdu 

M6i tram trong he thong d8u str dung mpt thiet bj lay miu ban tu dpng bao gom 8 coc thu 
miu, cho phep thu miu tu dpng kbi co mua. Phu thudc vao lugng mua va thdi gian mua, s6 
lugng miu thu dugc trong I tran mua toi thi^u la 1 miu va toi da la 8 mau. Dung tich toi da cho 
mpt Ip/mau la 6 mml 

Mpt tran mua dugc djnh nghTa la thdi gian mua lien tuc. Khoang each gitra hai tran mua 
dugc tinh la thdi gian ngtrng mua trong 30 phtit, thdi gian mua tiep sau do dugc tinb la tran mua 
ke tiep. 

Ngay mua dugc tinh la ngay co co mua trong khoang thdi gian ttr Oh den 24 gid. Mpt tran 
mua keo dai ban 24 gid dugc tinh la 2 ngay mua, tran mua keo dai ban 48 gid dugc tinb la 3 
ngay mua. 

Chdt lucmg mau thu gom 

Miic sai khac giira lugng mua theo vti ke va lugng mua tinh ttr mau mua tran la ti le tinh 
nhu sau: 

(Tong luong mua theo vii ke - T6ng luong mua ttr mau mua tran)x 100 

(T6ng lugng mua theo vu ke -i- T6ng lupng mua tu mau mua tran) 

Danh gia chat lugng mau thu gom la ti le mau dugc phan ticb d phdng thi nghiem va t6ng 
sd mau thu gom dugc theo bao bieu ttr cac tram gtri ve. 

2.1.2. Cdc thdng sd gidm sdt 

Cac tb6ng sd giam sat bao gdm: pH, Do dan (EC), NFLt"̂ , Na^, K*, Câ "̂ , Mĝ "̂ , CT, NO2", 
NO3', S04^". 

2.1.3. Phucmg phdp do vdphdn tich 

pH va EC dugc do ngay tai tram, cac thdng sd cdn lai duge phan tieh tai phdng thi nghiem 
tren thiet bj sac ky ion (IC). Do khong co tieu chuan rieng cho phan tich nudc mua tren IC, quy 
trinh phan ticb tren IC duge xay dung d phdng thi nghiem dua vao tieu chuan phan tich nudc 
mat cua Standard Methods va ASTM. 

2.1.4. Xie li sd lieu 

Ndng do ion H* vd ndng do cdc ion ed trong mdu nudc mua: Tinh toan ndng dp ipn FT 
thep pH cho ttmg mau, ttr do tinb trung binh cho tran, cho thang, mtia theo lugng mua. Trong so 
lieu boa nudc mua phai loai trtr ion co ngu6n goc bien (non-seasalt viet tat la nss). 

2.1.5. Kiem tra do chinh xdc ciia sd lieu phdn tich 

De loai bd ket qua khdng hdp li, sd lieu dugc danh gia thdng qua 2 gia trj: Can bang cation 
va anion (Ri) va So sanh giira dp din dien do va do din dien tinh toan (R2). 
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Cdn bdng cation vd anion: Tinh toan can bang cation va anion theo duong lupng tong cac 
cation, anion. 

So sdnh giiea do ddn dien do vd do ddn dien tinh todn: Dp dan dien can tinb toan de dua d6 
dan dien d 25°C ttr d6 dan dien hien trudng theo c6ng thtrc d [2]. Tieu chuan dat ctia gia trj 
Ri&R2 cho d bang 1. Neu kh6ng dap trng, thi phan ti'ch phai lap lai. 

Bdng 1. Tieu chuan cho RI va R.2 

(C + A), (peq/L) 

<50 

50- 100 

> 100 

Ri ,% 

±30 

+ 15 

±8 

Ado (pS/cm) 

<5 

5-30 

>30 

R2,% 

±20 

± 13 

±9 

2.2. Phuang phap nghien ciru danh gia cac quan he thanh phan hoa hpc ciia nudc mua 

2.2.7. Quan he giii'a pH vd thdnh phdn hod hoc nuoc mua thdng qua he sd tucmg quan 

Sir dung he s6 tuong quan de xac djnh miic dp quan he ctia 2 tap s6 lieu X va Y. C> day X, 
va Y la cac tap so lieu phan tich thanh phan hoa hpc nudc mua ctia 1 tram, moi thanh phan nudc 
mua CO mpt tap s6 lieu. Cac tuong quan dugc xac djnh de tinh toan d day la: 

Ti le NO3' /nss-S04^' >1, cho thay NO3" la thanh phan gay axit nudc mua, khi ti le nay nho 
ban 1 thi ngugc lai la SO4"''. 

Ti le NH4* /nss-Ca"* >1, cho thay NH4* la thanh phan trung boa axit nudc mua, khi ti le nay 
nho hon 1 la nss-Ca^^. 

Doi vdi ti le (NH4'̂  + nss-Ca^*)/(N03' + nss-S04"") la gia tri trung boa, khi ti le nay Idn se co 
gia trj pH cting ldn va ngugc lai. 

2.2.2. Cdc thdnh phdn ldm thay ddi gid tri pHmcdc mua thong qua ti le nong duang luang cdc ion 

Theo nhan djnh ve li thuyet cting nhu thuc tien [2, 3] cac ion chinh lam thay d6i gia tri pH 
la: S04^', N03', Ca"* va NH4*, luu y rang cac ion S04^', Ca^* tinh toan da dugc loai trtr nguon 
goc bien. 

2.3. Phuang phap danh gia dien bien theo thdi gian 

Xet bien d6i pH va dp din dien ctia miu nudc mua dugc tien banh cho ba trudng hgp: 

NhCrng tran mua co lupng mua < 10 mm, mua nho; Nhti'ng tran mua co lugng mua ttr 
10mm +30mm, mua trung binh va nhirng tran mua co lugng mua > 30 mm, mua ldn. 

2.4. Phuang phap danh gia dien bien theo khong gian 

Danh gia dien biln theo khong gian, pH va nong do cac ion dugc tinh trung binh theo mau 
tran. Theo he so tuang quan se dua ra nhti'ng anion cd quan he chat nhat vdi gia trj pH va EC de 
tim yeu t6 gay axit hoa nudc mua. Cung theo he s6 tuong quan nay tim nhtrng cation co nhCrng 
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quan he cao nhlt vdi nhCrng anion chti yeu gay axit boa nudc mua de tim nhtrng yeu to trung 
boa. Theo qui udc, mpt s6 ion nhu S04^ Câ * cin dugc loai trtr ngu6n g6c bien. Phan bo mua 
kh6ng deu theo mtia trong nam. Mtia kho, so tran mua it, tap trung chti yeu la mua nho 
(< 10 mm), m6t s6 it tran mua trung binh. Mua ldn tren 30 mm va mua trung binh tap trung chti 
ylu vao mtia mua, vdi nhieu tran mua lien tilp. Theo qui djnh, pH nudc mua dugc coi la axit khi 
CO gia tri pH < 5,6 va tran mua co gia tri pH < 5 dugc dae biet quan tam. So lieu str dung de 
danh gia la nhCrng so lieu dugc thong ke cho nhCrng tran mua dat tieu chuan R1&R2. Tat ca cac 
miu nudc mua ttr cac tram gtri vl diu dugc phong thi nghiem ngay sau kbi mua va trong ngay 
theo chuyen phat nhanh. Tinh tuan thti c6ng tac tilp nhan va do dae d day rat cao. Khi danh gia 
hien tugng hda hpc cua nudc mua, he so lieu phan tich boa bpc tai phdng thi nghiem dugc su
dung xuyen suot bao gom pH, EC va nong dp cac ion tuong tmg. 

3. KET QUA VA BAN LUAN 

3.1. Danh gia so lieu [3] 

i.i.7. Ngdy mua 

T6ng thdi gian nghien ciiu tai be tram la 21 thang, theo mtia cd 1,5 mtia kb6 (ttr thang X 
nam trudc - III nam sau) va 2 mua mua (ttr thang IV - IX). Sd lieu cho mpt mtia kh6 day du ttr 
X/2004 din III/2005 va 2 mtia mua nam 2004 va 2005. 

Bdng 2. Tinb hinb mua d cac tram 

Tram 

Lang 

VTnh Yen 

Yen Bai 

Lao Cai 

Tong 

S6 ngay mua 

Tdng 

188 

204 

205 

221 

818 

Mtia I . . . i Mtia \ /4 mtia 
mua 04; f̂ .,p,̂  Imua05i kh6 05 

56 1 35 82 • 15 

64 37 78 1 25 

57 52 80 

68 1 34 101 

16 

18 

245 158 341 74 

S6 tran 

Tong 

169 

259 

257 

218 

903 

Mtia 
mua 04 

58 

80 

79 

64 

281 

Mtia 
kho 

04/05 

25 

43 

44 

28 

140 

Mtia 
mua 05 

74 

115 

119 

108 

416 

Vl mtia 

kh6 05 

12 

21 

15 

18 

66 

3.1.2. Thdi gian mua 

Tuy s6 tran mua xuat hien d mua kho it, nhung thdi gian mua ctia mdt tran thudng keo dai 
(mua nhd, mua phtin), gia tri trung binh cua thdi gian mua khoang 9,4 h/tran mua, dai gap hai 
lan thdi gian mpt tran mua xuat bien d mda mua; gia tri nay la ~ 4,9 h/tran mua (mua rao, 
dong). Do vay tong thdi gian xuat hien mua tinh theo gid (h) d mtia mua tuy Idn hon thdi gian 
xuat hien mua d mtia khd nhung gia tri cung khdng chenh leeh nhieu, gap khoang 1,5 lan. 
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3.1.2. Lugng mua vd mdu thu dugc theo lugng mua (vu ke) 

Bdng 3. Lugng mau thu dugc 

Tram 

Lang 

VTnh Yen 

Yen Bai 

Lao Cai 

T6ng s6 

tran 

169 

259 

257 

218 

So tran theo L.mua (mm) 

< 10 

95 

192 

171 

138 

10<30 

43 

49 

53 

47 

>30 

31 

18 

33 

33 

T6ng s6 
mau 

927 

1059 

1165 

1082 

S6 mau theo tran mua thu dugc 

1 i 2 3 4 

30 

83 

53 

40 

16 

31 

44 

26 

7 

20 

29 

18 

11 

16 

12 

12 

5 

7 

14 

7 

14 

6 7 

5 9 

11 9 

8 9 

10 l9 

8 

84 

75 

95 

89 

Bdng 4. Lugng mua thu mau va lugng mua theo vu ke 

Tram 

VTnh Yen 

Lao Cai 

Yen Bai 

Lang 

Lugng mua thu mau (mm) 

Mtia 
mua 04 

856,6 

1537,3 

1401,9 

1231,4 

Mtia 
kho 

04/05 

149,9 

216,7 

191,7 

Mtia i Vl mtia 
mua 05 kho 05 

I2I0 

1462 

1622,1 

126,3 1430,4 

173 

139,4 

92,4 

141,6 

Tdng 

2389,5 

3355,4 

3308,1 

2929,7 

Lugng mua 
theo vii ke* 

(mm) 

2511,0 

3696,5 

3649,1 

3261,0 

He so 
sai lech 

(%) 

-2,48 

-4,84 

-4,90 

-5,35 

Ghi chu: * 86 lieu theo bilu BKTI -KTTV tir 4/2004 din 12/2005. DSu (-) lugng mua miu nho han vu ki. 

3.1.3. Kiem tra tinh hgp li ciia sd lieu phdn tich 

Bdng 5. Ti le so lieu mau phan tich dat tieu chuan (%) 

Ten tram 

Lang 

Lao Cai 

VTnh Yen 

Yen Bai 

So vdi s6 mau phan tich 

RI 

88,9 

80,9 

84,3 

86,1 

R2 

75,3 

68,9 

80,4 

84,4 

R1&R2 

75,0 

61,4 

74,6 

79,5 

So vdi s6 tran phan tich 

RI 

84,0 

67,3 

84,1 

80,5 

R2 

77,8 

58,8 

81,5 

77,6 

R1&R2 

77,2 

58,8 

81,5 

77,2 

3.2. Danh gia cac quan he thanh phan hoa hoc cua nudc mua 

3.2.1. He sd tuang quan 
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Bdng 6. He s6 quan he giiira dp dan dien va cac anipn 

Tram 

Lang 

VTnh 
Yen 

Yen 
Bai 

Lao 
Cai 

HCOs'lCr iNOj'NOj" P04^" 

0,17 10,84 0,14; 0,84 :0,60 

0,46 10,84 

0,44 

0,59 

0,64 0,94 

0,80:0,15 10,90 

0,64 

0,31 

0,75:0,42 t),80 ;0,49 

S04'"lnssS04'"^^9L ^ 
i nssS04 

0,95 |0,91 0,92 

0,97 |0,97 ; 0,98 

0,92 |0,92 1 0,93 

0,81 i0,77 0,95 

Na"̂  

0,63 

0,53 

0,61 

0,73 

NH4* 

0,95 

0,73 

0,96 

0,89 

K" 

0,84 

0,79 

0,47 

0,83 

Mg^" 

0,82 

079 

0,88 

0,88 

Ca^" 

0,87 

0,89 

0,71 

0,88 

nssCa^* 

0,87 

0,89 

0,71 

0,88 

H" 

0,17 

0,32 

0,56 

0,20 

Bdng 7. He s6 quan he gitra ion H* va cac ion 

Tram 

Lang 

VTnh Yen 

Yen Bai 

Lao Cai 

r 

7 NO- ' + 
HCO3" Cr NO3" P04-'" SO4-" nssS04-" ' 2-

nssoU4 

-0,05 0,11_ 0,39 -0,02 0,20 0,21 0,28 

0,34 0,25 0,31 0,06 0,42 0,42 0,39 

0,28 0,51 0,72 0,33 0,59 0,59 0,65 

0,07 0,19 0,14 0,18 0,19 0,17 0,19 

Na" 

0,01 

0,15 

0,13 

0,23 

i 
NH4" ! K" 

0,18 

0,31 

0,45 

0,24 

0,08 

0,02 

0,40 

0,17 

Mg^" 

0,11 

0,05 

0,29 

0,05 

r^ 2+ 

Ca 

0,04 

0,11 

0,27 

0,05 

nssCa"* 

0,04 

0,11 

0,27 

0,06 

Bang 7 cho ta ket qud EC vd cdc ion cd mdi lien he "chdt" (cac gia tri deu gan ve 1), hinh 
2, nhu vay, ket qua dp dan dien deu lien quan den hai ion SO4'' va NO3" do cac he s6 quan he 
nay deu co gia tri xap xi va Idn hon 0,9. Cting theo bang nhan thay ion iT" cd quan he tuy khdng 
ve gid tri xdp xi 1 nhu do ddn dien nhimg xet gid tri quan he cao nhdt vai hai anion SO4"", NO3' 
va dugc coi la co quan he gan nhat giCra pH va cac ion. Co the do ti le cac cau ttr hoa hpc trpng 
nudc mua lu6n thay doi, chting bao g6m nhieu cation va anion ngoai thanh phan vo ca con cac 
ion hiru ca ma hien chua the phan tich dugc. Tuy nhien hai ion S04^', NO3" co m6i tuong quan 
vdi ion H" chat hon so vdi cac ion khac, chtrng minh thanh phan chinh lam giam gia tri pH chinh 
la su CO mat cua hai ion nay. 

Miia mu'a GDI! (2004 - 2005) Mua kho GOM (2004-2005) 
•B 

- 14 

f C 

I"" 
•g 8 

• 6 

01 4 
m 

•P 2 

0 

i 
1 

^ 

\ 

0.0 

y = 

•0.0 

0 5225X- 0 0622 o 

R ' = 0 9493 / 
0 / 

• ^ 0 

0 ^ ^ 

20 0 
EC ( u S / c m ) 

30.0 

. J 

01 • ) ao
 

g 
• 

01 
• 

50 -. 
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40 1 
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30 -j 

25 : 

20 '. 

^\ 
•B . 

5 : 

0.0 

y=0 .5334x -0 .1621 ° 

R= =0.9799 / 

/ o 

y 
e^ 

50.0 
EC ( u S / c m ) 

Hinh 3. Moi quan he giira do din dien va tong nong do ion 
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Mat khac, xet hai anion chinh SO4'", NO3" vdi cac cation, cho thay chting co nhCrng moi 
quan he khac nhau cho m6i cation co mat trong nudc mua. Theo ket qua he so tuong quan da 
xay dung, nhan thay cac anion SO4'', NO3" va cation Ca^* va NH4* cd quan he cao nhat vdi nhau 
so vdi toan bp cac ion khac. Cac he s6 nay khac nhau theo tung mau nudc mua, ttrng mtia va 
ttrng tram. Do do, mtre dp quan he trong boa nudc mua thdng qua he s6 nay con co the tim hieu 
dugc nhieu van de khac. 

3.3. Danh gia thanh phan lam thay doi pH nudc mua thong qua ti le nong duang lugng ion 

Theo he s6 tuong quan, cac thanh phan chinh lam thay d6i gia tri pH la: SO4"", NO3', Ca'* 
va NH4'. Ta biet rang, cac anion mang dau (-) se lam giam dp pH va cac cation mang dau (-1-) nen 
se lam tang dp pH. Bang 8 dua ra ket qua ti le duong lupng thanh phan danh gia cua nam 2005 
la nam cd day du s6 lieu. 

Bdng 8. Ti le n6ng dp duong lugng cac thanh phan boa bpc nudc mua 

Stt 

I 

3 

5 

6 

Tram 

Lang 

VTnh Yen 

Yen Bai 

Lao Cai 

Mtia mua 2005 

pH 

5,66 

5,04 

4,99 

5,31 

A 

0,37 

0,32 

0,28 

0,76 

B 

1,25 

1,11 

1,47 

1,03 

C 

1,63 

1,09 

1,13 

1,29 

Mtia kho 2005 

pH 

5,02 

4,42 

4,30 

5,29 

A 

0,39 

0,33 

0,35 

1,13 

B C 

0,31 0,69 

1,74 0,97 

5,78 0,91 

1,38 1,51 

Ghi chu: A = NO3" / nss-S04^", B = NH4V nss-Ca^*, C = (NH4* -̂  nss-Ca^*)/ (NO3" + nss-S04^'). 

Nhan dinh vl ti le N037nss-S04-", NH4Vnss-Ca-", (NH4" + nss-Ca-*)/(N03'+ nss-S04-), cac 
thanh phan lam thay d6i gia trj pH nudc mua nam 2005 cho ta mot s6 nhan xet sau: 

Hiu hit gia tri pH trung binh nam hoac mtia deu co gia trj pH nho ban 5,6. Tram co gia trj 
pH trung binh tai mtia mua Idn hon 5,6 la tram Lang. Tuy nhien gia tri pH trung binh nam van 
nim dudi mtre 5,6. Kit qua nay phti hgp vdi ket qua nghien ctru 2001 [2]. 

Gia tri ti le N037nss-S04^' d tat ca cac tram da phan mang gia trj dudi 0,5, chtrng to thanh 
phan chinh lam giam gia tri pH nudc mua la nss-S04"" (da loai bo phan mang den ttr bien), thanh 
phan nay Ion hon hai lan thanh phan NOs'. Tram co gia trj ti le nay gan vdi gia tri 1 la tram Lao 
Cai, vao mCia kh6, ti le nay la 1,13; tuy nhien mtia mua ti le la 0,76, ttrc la n6ng dp NO3" vao 
miia mua vin nhd ban nss-S04"". Kit qua nay phti hgp vdi ket qua nghien ciiu 2001 [2]. 

Xet thanh phin trung boa cac axit la NH4* va Câ "̂ , 9/15 tram co ti le NH4Vnss-Ca '̂̂  Idn hon 
1, nhu vay thanh phan trung boa chti ylu lai la ion NH4*. Tram co gia tri nay rat ldn nhu Yen 
Bai, dae biet vao mtia khd. Cac tram khac ti le hai thanh phan nay tuong d6i bang nhau d ca hai 
mtia. 

Nhin chung, n6ng dp duong lupng thanh phan cation, thanh phan trung hoa axit (HWf + 
nss-Ca^*) ldn ban ndng dp duong lupng thanh phin anion, thanh phan gay axit nudc mua (NO3" 
+ nss-S04"'). Nhu vay, gia tri pH thap co thi con phu thuoc nhieu mot s6 thanh phan khac vi du 
nhu cac axit hii'u ca ma nghien ctru nay chua do ludng dugc. 
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Tat ca cac gia tri ti le (NHf + nss-Ca-")/(N03'-i- nss-S04"") diu cd gia trj xip xi 1, thay d6i 
theo ttrng mtia, gia tri ti le nay cting thay doi ttiy tti'ng tram, dao dpng ttr 0,69 den 1,85. Xet tren 
d6 thi, hinh 3, xu hudng khi gia tri ti le (NH4* + nss-Ca"*)/ (N03'-i- nss-S04-") cang cao dan den 
gia tn pH cung tang theo. 

Mua mu-a 2005 Mua kho 2005 

2 2 

y = 0 6 6 x - 2 1 2 ° ^ 1 

~ 1— R ' = 0 54 2 - < ^ ' ^ ^ Z. " 

• C o l - 5 ° " ^ ° C c T - S ^ y=Q24x-014 

2 • ^^o a s 
* • ^^°^ ° • * 
S O : 3: o 
£ £, I £ w 

0.5 - 0.5 - . . 

4.5 5.0 5.5 6,0 4.0 4.5 5.0 5.5 
pH pH 

Hinh 4. Quan he giira ti le duong lugng (NH4* + nss-Câ *) / CN03' + nss-S04"') va pH 

Ket qua cho thay nhieu tram nghien ciiu nam 2001 [2] dugc lua chgn tiep tuc nghien ctru 
nam 2005 cd gia trj pH trung binh nam va mtia nam 2005 deu giam hon so vdi ket qua nam 
2001. 

Trudng hgp tram Yen Bai cho cac ti le N037nss-S04^", NH4Vnss-Ca"*, (NH4* + nss-
Ca^*)/(N03"-t- nss-S04^") d ca hai giai doan deu tuong duong nhau, kb6ng co su khac biet. 

3.4. Danh gia dien bien hien trang va xu the cho bien doi pH va EC 

Theo doi su bien d6i pH trong nudc mua, cho thay: 

- Trong mpt tran mua pH thudng co gia trj ldn hon d nhCrng mm mua dau tien sau giam d 
nhirng mm mua giCra tran va lai tang d nhCrng mm cudi tran mua. 

- 0 cting mpt tran mua, gia tri pH co xu hudng tang dan theo thai gian: gia tri pH do tai 
tram < gia trj pH do tai phdng thi nghiem < gia trj pH do khi phan tich. 

- Gia tri pH do dugc d nhtrng tran mua nhd < gia trj pH do dugc d nhung tran mua trung 
binh < gia tri pH do dugc d nhu'ng tran mua ldn. 

- Trong mpt tran mua, dp dan dien phan anh n6ng dp ion cd mat trpng mau nudc mua mang 
gia trj ldn d nhCrng mm mua dau va giam manh d cac mm mua tiep sau. 

- Ngugc vdi xu hudng ctia gia trj pH, gia trj dp dan dien giam dan theo thdi gian: Gia trj do 
tai tram > gia trj do tai phong thi nghiem > gia tri do khi phan ticb. 

Gia tri n6ng dp cac ion co mat trong mau nudc mua d cac tran mua nhd thudng ldn. S6 lieu 
dugc tinh trung binh (s6 lieu nghien ciiu nam 2004 - 2005) the hien tren binh ve cho thay t6ng 
n6ng dp ion co mat trong cac mau nudc mua nho ldn hon hai lan tdng ndng do ion c6 mat trong 
cac mau nudc mua trung binh va ldn. T6ng n6ng dp trung binh d cac tran mua trung binh Idn 
ban t6ng ndng dp ion d cac tran mua ldn nhung khong chenh lech nhau. , -> 

Dien bien tang giam cua gia trj pH va dp dan dien (dae trung tdng lupng khoang) khang 
djnh ket luan ctia nghien ctru giai doan I: 
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D6 thi dae trung bien d6i gia tri pH trong mpt tran mua la dudng cong parabol co gia tri 
cue tri min. 

D6 thi dae trung bien d6i gia tri dp dan dien trong mpt tran mua la dudng cong hypecbol 
duang. 

Xu the bien d6i gia tri pH tang theo thdi gian. 

Xu the bien d6i gia trj dp dan dien giam theo thdi gian. 

Nhung tran mua co lugng mua nhp co gia tri pH thap va t6ng n6ng d6 ion Idn, ngugc lai 
nhCrng tran mua co lupng mua Idn co gia tri pH cao hon va tong nong dp ion nh6 ban. 

3.5. Danh gia dien bien theo khong gian (cho pH va thanh phan hoa hoc nudc mua) 

Xu the s6 lupng cac tran mua axit dae biet la cac tran mua co gia tri pH nh6 hon 5 giam 
dan theo thdi gian ke ttr khi pH va EC dugc ngay tai tram den khi mau dugc phan tich (qua 3 
chang do dae). Van de nay la van de Ii thu do la mtre dp bien d6i ctia pH nhu da quan sat thay d 
nghien ctru nam 2001, chting bien doi nhanh va dang ke theo thdi gian luu mau [2]. 

S6 tran mua axit mtia kh6 bang 1/4 so tran mua axit mtia mua. Nhung theo ti le, mCia kho 
CO ti le mua axit tuong duong vdi mtia mua, tuong duong 60,2% s6 tran mua axit xuat hien vao 
mtia kh6 va 55,9% s6 tran mua axit xuat hien vao miia mua. 

Vdi ti le mua axit d hai mtia tuong duong nhu vay nhung cac tran mua axit co gia tri 
pH < 5 cua hai miia lai rat chenh lenh. Ti le 20,8 % so tran mua axit d mtia mua co gia tri 
pH < 5, ti le nay xap xi vdi ti le nghien cti'u nam 2001 (20,1%). Mtia kho co ti le 42,3% so tran 
mua axit co gia trj pH < 5, tang ho'n so vdi ti le ctia nam 2001(36,1%) [2]. 

Mtia mua nam 2001, tram co ti le mua axit nhieu nhat la Yen Bai (76,8%), s6 tran mua axit 
CO pH < 5 d tram nay la 39,9%; Lang 18,2%, s6 tran mua axit pH < 5 d hai tram nay tuong ung 
la 3,5% va 6,1%. 

Mtia kh6. Yen Bai co 88,1% s6 tran mua axit va co tdi 79,7% so tran mua co pH< 5. Tram 
CO ti le mua axit nho nhat la Lang - 32,4% va s6 tran mua axit pH < 5 d tram tram nay la 18,9%. 

Bang 9 dua ra cac ket qua dae trung trung binh va theo mCia. Nhu'ng chCr viet tat trong bang 
dudi day dugc hieu: HN: Lang va Ha D6ng, YB: Yen Bai, VY: VTnh Yen, LC: Lao Cai. 

Bdng 9. Ket qua gia tri pH va EC trung binh giai doan 2000 - 2001 (I) va 
giai doan 2004-2005 (II) 

pH 

Trung binh 

Mtia mua 

MCia kh6 

HN 

I 

5,75 

5,78 

5,49 

II 

5,54 

5,66 

5,00 

VY 

II 

4,95 

5,09 

4,50 

YB 

I 

4,91 

5,06 

4,46 

II 

4,83 

4,95 

4,23 

LC 

II 

5,23 

5,22 

5,27 

EC 
(pS/cm) 

Trung binh 

MCia mua 

Mtia kho 

HN 

I 

11,14 

9,53 

23,64 

11 

28,7 

24,7 

68,0 

VY 

II 

22,2 

20,5 

33,2 

YB 

I 

4,91 

5,06 

4,46 

11 

15,0 

12,8 

43,8 

LC 

II 

14,1 

13,0 

23,9 

Nhu vay, kit qua nghien ctru diln biln pH va thanh phan hoa hpc nudc mua d Bac b6 d ca 
hai giai doan nghien ctiu cho thiy tit ca cac khu vuc thupe Bac bp da xuat hien mua axit. 
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3.6. Danh gia theo dia hinh 

Vj tri cac tram Ha N6i, VTnh Yen, Yen Bai, Lao Cai dugc xIp thii tu theo hudng gid ttr 
d6ng bing chuyin len, nim trong tuyln thung lung sdng Hong (bat dau ttr Ha Npi). Cac mtia 
trong nam diu chju anh hudng cua gid Ddng, Dong Nam va Tay Bac. Do nam. dpc theo thung 
lung s6ng H6ng la nai co trung tam c6ng nghiep ctia kinh te phia BSe, co tbi la nguyen nhan gay 
tin suit xuat hien mua axit ldn d cac tram nay. Tram cd ti le mua axit thip nhat la Lang, co pH 
trung binh mtia mua ldn hon 5,6. Tram nay co dja hinh dong bang (dp cao thip nhit). Gia trj pH 
d tram nay khac biet ro rang vao hai mtia, va cd ndng dp thanh phan hda hpc nudc mua cao nhat 
toan khu vuc mien Bac. 

Tram VTnh Yen la tram chuyin tilp giira vting dong bang va vting nui Viet Bac, ca hai mtia 
diu chiu anh hudng cua gio Dong va D6ng Nam thoi ttr thung lung s6ng Hdng. Tram co tan suat 
xuit hien mua axit ldn, dae biet la cac tran mua co pH nhd hon 5. Do d vj tri ctra ngd don gio ttr 
d6ng bing song H6ng va nim rat gin vdi dja hinh dong bang, nen ngoai sir xuat hien cac tran 
mua mang tinb axit vdi tin suit ldn, tdng n6ng dp thanh phan bda bpc nudc mua d tram cung rat 
ldn, chi dtrng sau tram Lang dat tai Ha Npi. 

Tram Yen Bai xuit hien mua axit nhieu nhat vting mien Bac. Vj tri tram nay dugc dat de 
nghien ctru vl hieu trng dja hinh (chu yeu cho gio) nen dpng thai cua gio (chat thai) deu lam anh 
hudng din pH va thanh phan boa bpc nudc mua. Ttr tpa dp cua ba tram VTnh Yen, Yen Bai vao 
Lao Cai cho thiy. Yen Bai (tpa dp 104°52D, 21°42B) ngoai don kb6i kb6ng kbi phat thai ttr 
d6ng bang s6ng Hdng, con co nhCrng anh hudng phat thai kbi tai cb6 nhu Viet Tri, Lam Thao, 
Bai Bing (tpa dp 105°25D, 21°18B) va VTnh Yen (105°36D, 2 r i8B) tren dudng di dpc theo 
thung lung s6ng H6ng di len phi'a bac. Theo doi tiep tuyen cua 4 tram nay nhieu hon ntra co the 
cho thay nhCrng khac biet va co the phan biet ro hon nguyen nhan gay mua axit tai Yen Bai (vdi 
tan suat 75% tran mua cd gia trj pH < 5 trong thdi gian nghien ctru (2001-2005). 

Tram co ti le mua axit thap thtr hai sau tram Lang la Lao Cai, la tram nam d vj tri cao, xa 
nhat tuyen, va la vj tri cd gio th6i sang Trung Qu6c. Luu y rang trong tat ca cac tram khi tugng d 
khu vuc xung quanh tram Lao Cai, thi tram Lao Cai cd dp cao la thap nhat (99 m) va nam trong 
mpt thung lung. Mpt van de hgp li chinh la viec xuat hien mua axit tai mtia mua d tram Lao Cai 
nhieu hon vao mua kho, khi ma vao mtia mua, tram nay chiu anh budng nhieu gio mtia Dong 
Nam thoi ttr dong bang Song Hdng. Day la mpt van de li thu trong nghien cii'u ve ban chat boa 
hpc nudc mua. Neu cd dieu kien ban nua, nen dat mdt tram mdi d khu vuc nay va cd dp cao cao 
hon CO the bao quat ban ntra ve hudng gid. Ve tong ndng dp tai lugng ion (tdng khoang hoa) d 
cac tram nay kha cao va nhung xu the giam dan theo tuyen tiic la ldn nhat d Ha Npi, VTnh Yen, 
giam bdt d tram Yen Bai va nh6 nhat d tram Lao Cai. 

4. KET LUAN 

Yen Bai co tan suat xuat hien mua axit cao nhat va Lang cd tan suat xuat hien mua axit 
thap nhat. 

Cac tram Lang, VTnh Yen co t6ng ndng dp hda nudc mua trung binh mdt tran mua ldn 
nhat, dae biet vao mtia khd. 

Gia trj pH trung binh mdt tran mua d he tram nay diu mang tinh axit (pH < 5,6), mpt s6 
t r p mua co gia trj pH trung binh nhd bon 5 la cac tram Yen Bai, VTnh Yen, tram cd gia trj pH 
xap xi 5,6 la Lang. 
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Xu the bien d6i pH phu thuoc rat nhieu vao vj tri dat tram monitoring, dae diem dja hinh, 
khi hau (dae biet la gio), dieu kien phat trien d6 thj va cong nghiep. 

Xu the ve n6ng dp t6ng lupng ion co mat trong nudc mua cting tuong tu. Dae biet tai 
nhCi:ng vj tri nhu tram Lang, VTnh Yen, viec tiep nhan kb6i kb6ng khi tren cao ttr Trung Qu6c 
(gio mua) hoac ttr bien D6ng th6i theo thung ICing s6ng Hong ket hgp vdi kh6i phat thai ttr khu 
vuc D6ng Bac, d6ng bang song H6ng (khu vuc tam giac phat trien phia Bac) la nguyen nhan gay 
ra cac tran mua d do cd do t6ng ion cao 

DFiHC03nClQN02iP04aN03 = S04:-NH4ECanNaiK::MgnH 

m Toan bp 

MJamua 

l*akho 

•i " 

"5^1"- 0 100 200 300 500 600 700 800 900 

Hinh 5. Nong do trung binh tran tram Lang (neq/1) 

DFiHC03DCIiN02iP04aN03eS04yNH4aCaDNaiKuMgDH 

Hinh 6. N6ng do tmng binh tran tram VTnhYen (peq/l) 

D F I H C O S : C l D N 0 2 i P 0 4 ! 2 N 0 3 3 S 0 4 : - N H 4 : ; ; C a n N a Q K - M g D H 

Toan bp 11 

MJamfa 

Hinh 7. N6ng do trung binh tran tram Yen Bai (peq/1) 
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Hinh 8. N6ng do trung binh tran tram Lao Cai (i^eq/l) 

Viec danh gia axit theo gia trj pH va cac m6i lien quan boa hpc d day chi thuan tuy mang 
nghTa axit hay kh6ng khi ban vl ban chat, nhung ngugc lai neu tinh gia trj tdng lupng ion (nong 
dp) ctia mua mang xuong mat dat lai co tam quan trpng kieu khac. Cd the ndi, cac chat nay khi 
rai xuong lam cho y nghTa nudc mua la ngu6n dinh dudng trong n6ng nghiep hay str dung lam 
ngu6n nudc sinh boat, hoac vl su an mon boa hpc cac c6ng trinh ctia xa hpi thi can nghien ctru 
sau hon ntra. 

Qua so sanh vdi cac ket qua nghien ctru giai doan I (2000 - 2001), ket qua nghien cuu giai 
doan II (2004 - 2005) cd xu the gia trj pH giam (thap bo'n), gia trj n6ng dp t6ng ion trong nudc 
mua tang (cao hon). Ttr do co the thay rang, nudc mua d vting Bac Bp ngay cang "d nhiem" hon 
so vdi trudc day (n6ng dp cac ipn trong nudc mua xuat hien cao ban). 

Hien nay, nghien cuu ve mua axit ctia Vien C6ng nghe M6i trudng mdi chi hoan thanh 
dugc phan li luan va ap dung vao thuc tien phuong phap danh gia dien bien ve boa nudc mua. 
Vi vay de co the tiep tuc cho hudng di nay, can cap thiet trien khai tiep tuc ve nhung nghien cuu 
di sau vao ba hudng sau day: 

Xay dung mpt ngan hang de tai, chuong trinh va s6 lieu ve chat lupng khong khi, lang 
axit dua tren kho s6 lieu da co va se cd neu nhu chuong trinh tram monitoring trong tuong lai 
dua vao van hanh. 

Nghien cu'u va phat trien cac phuong phap va c6ng nghe cho viec lay mau, do ludng, 
monitoring, phan tich va md hinh boa de nang cao hieu biet ve tinh tien chat cua 6 zon, su tao 
thanh 6 z6n, van chuyen 6 zon, cac tuong tac ctia 6 zon vdi nhCrng chat lang axit khac v.v. 

Cac nghien cuu lien quan den Kiem ke, M6 hinh hda, Phan tich va monitoring cac 
chat gay lang axit va trien khai mo hinh du bao phuc vu canh bao cting nhu kiem soat lang axit. 
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SUMMARY 

The paper aims to present researh methods, results and assessment for wet deposition 
nature (rainwater chemistry) influenced by local emission, spreading from Hanoi - Vinh Yen -
Yen Bai - to Lao Cai. Research results are a part of those from 15 stations in the North of 
Vietnam in five years (2000 - 2005). Finaly, in this paper, arguments on methods for rain vvater 
chemistry assessment and their application are discussed. 
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