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Tém tit: Mua axit hién nay dugc coi 1a mot trong nhitng van dé méi truong nghiém trong nhét
trén thé gigi. O Viét Nam, mua axit dd xuét hién & hau hét cdc tinh thanh trong ca nudc, dic biét
sur Xuét hién cua mua axit & cdc khu vuc nong thon mién ndi cling da dugc ghi nhan. Trong bai bdo
nay, dua trén bd so liéu quan tric héa hoc nudc mua ciia Mang ludi quan trac lang dong axit Dong
A (EANET) & tram Hoa Binh va két hop véi diéu tra thuc té, nghién ciru da danh gid dién bién
mua axit & tinh Hoa Binh trong giai doan 2000 — 2014. Két qua nghién ctru cho thiy, mua axit
(pH<5,6) da Xudt hién ¢ khu vuc nghién ctu voi tan sudt xuit khd cao va c6 su dao dong manh
gita cdc thang va cdc mia trong nim, cu thé cao nhit 1a 81,8% vao nim 2000 va thdp nhét la
16,7% vao nam 2008. Mua axit thudng xuat hién vao mia khd va cudi miia mua. Ion chinh gy ra
tinh axit trong nudc mua tai Hoa Binh 1a nss-SO,> va ion déng gép vao su trung hoda tinh axit
trong nu¢c mua la ion nss- Ca®* vo mia mua, con vao mia kho thi tiy tirng nam ma ion Ca’* hay
NH4 d6ng vai trd chi yéu trung hoa tinh axit trong nuéc mua. Tinh todn chi s6 pAi va so sdnh
moi quan h¢ gitra gid tri pH va pA; cho thay tinh axit hay bazo trong nudc mua tai khu vuc nghién

ctru khong chi chiu anh hudng bdi SO4 va NO;3 , ma con bdi ion Cat

, NH," va cdc ion kh4c.

T khéa: Mua axit, tAn suét, trung hoa tinh axit, chi $6 PA;.

1. Pit van dé

Phit trién kinh té - x4 hoi va gia tang déan s6
thic day sy phét trién cic hoat dong cong
nghiép, giao thong, dan sinh,..lam gia tang
manh muc tiéu thy nhién li¢u héa thach da gay
ra mot sO van dé méi truong, trong d6 mua axit
dugc coi la mdt trong nhirng van dé moi truong
nghiém trong nhat hién nay. Mua axit 1a nhiing
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tran mua c6 d6 pH cua nudc mua do dugc nhd
hon 5,6 [1]. Mua axit xuit hién khi cé mot
Iuwong 16n cac khi SO, va NOy dugc thodt ra tur
qud trinh ddt chdy cdc nhién liéu héa thach. Cic
nghién ciru trén thé gidi da chi ra mua axit gy ra
nhitng anh huéng nghi€ém trong t&1 hé sinh thai,
cong trinh kién tric va sitc khoe con nguoi [2, 3].
O Viét Nam, su xuét hién cua mua axit da
dugc ghi nhan & hau hét céc tinh thanh trong ca
nudc, dic biét & ca cac khu vuc ndng thon mién
ndi. Céc nghién ctru trong nude vé anh hudng
clia mua axit van con han ché nhung mat )
nghién ctru budc dau da cho thdy mua axit giy
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ra nhitng anh hudng tiéu cyc t6i ciy trong, hé
thuc vat, dong vat thuy sinh [4, 5].

Hoa Binh 1a tinh mién nii thudc ving Tay
Bic ciia Viét Nam. Nén kinh té cia tinh Hoa
Binh chil yéu dwa vao _phat trién nong nghiép
v6i nhidu viing san xudt chuyén canh nhur lac,
dau tuong (Yén Thuy, Lac Son), che (Luong
Son, Mai Chau) va cam (Cao Phong), nganh
cong nghiép c6 xuat phat diém thap [6]. Tuy
nhién trong nhitng nim gin diy, nén cong
nghiép trén dia ban tinh Hoa Binh da c6 nhiing
nét doi moi va tang truong rd rét, dac biét sy
phat trién manh cua nganh cong nghiép ché
bién va san xuét vat liéu xdy dung nhd chinh
sdch m¢ ctra cho cdc doanh nghiép tham gia
hoat dong san xuét trén dia ban tinh. Bén canh
d6, Hoa Binh ciing chiu anh huong cua ché do
gi6 chung véi cdc tinh viing dong bang Bic B
la gi6 Pong Bic va Pong Nam, do vdy chat
luong moi truong khong khi s€ con chiu anh
huong boi cdc ngudn thai tir hoat dong phat
trién kinh té - xa hoi ¢ cdc khu vuc 1an cn lan
truyén theo hai huéng gi6 chii dao trén bao gdm
cdc tinh Ha Nbi, Ninh Binh, Ha Nam. Van dé
cép thiét dat ra 1a thyc hién cac nghién ctu vé
mua axit nhim danh gi4 dién bién hién trang,
muc d anh hudng, 1am co s¢ dua ra nhitng giai
phdp kip thoi dé kiém sodt mirc do phat thai cic
chat khi gdy mua axit ciing nhu tic hai cia n6
d6i voi moi trudng va sirc khoe cong dong dan
cu tai khu vuc nghién ciu.

2. Pbi twong va phwong phap nghién ciu

2.1. Péi twong nghién ciru

Déi tugng nghién ciru 12 dién bién mua axit
¢ tinh Hoa Binh trong giai doan 2000 — 2014,
voi cdc thong s6 danh gid déc trung cho ling
dong uot (mua axit) bao gom pH, SO4 , NO;,
CI', NH,*, Ca®™, Na*, Mg** va K*. Ngudn s liéu
duogc st dung dé ddnh gid 1a bd s6 lidu quan
tric hda hoc nuéc mua (lugng mua va n6ng do
céc ion) theo thang ctia Mang ludi gidm sit lang
dong axit Pong A (EANET) tai tram Hoda Binh
trong 15 nam lién tuc (2000 - 2014).

2.2. Phwong phdp nghién cuu

- Phuong phép diéu tra khao st thuc dia va thu
thép dir licu

Thu thap cdc dir li¢u trong va ngoai nudc
lién quan gém cdc sé lidu quan tric hoa hoc
nuéc mua & Hoa Binh, cic nghién ctru vé mua
axit, két hop diu tra khao sét thyc dia, phong
van nguoi déan, cdc nha quan 1y xdc dinh ngudn
phat thai cdc chat gdy mua axit tir cdc hoat dong
cong nghiép, ndng nghiép, giao thong, dan sinh
dé danh gia dién bién mua axit, so sanh, giai
thich va 1am séng to cho cic phét hién trong két
qud nghién cuu.
- Phuong phép tinh todn cidc dic trung mua
axit va xu 1y s liéu

Cic sb liéu thd vé nong do cic ion va
luong mua qua cdc thing trong giai doan
nghién ctru 2000 — 2014 dugc x 1y va tinh
todn trén phan mém Excel.

+ Tinh  firong quan [7]

Hé s6 tuong quan (py,) dugc tinh todn
nham xéc dinh mdi quan hé twong quan glu:a
céc ion héa hoc trong nudéc mua (H, SO,
NOs, CI', NH,*, Ca®™, Na*, Mg** va K*). Hé s6
tuong quan Py, dung dé xdc dinh mbi quan hé
clia 2 tap s6 lidu X va Y, (-1<p,,< +1). X va
Y c6 quan h¢ dong bién khi py c6 gid tri (+),
nghich bién khi p,, c¢6 gid tri (-), va khong c6
quan h¢ thi py, = 0.

Hé sé twong quan duoc xdc dinh bing
cong thuc sau:

1 n
;Z(xi —HIy, —H,)

0.0,

pxy:

Trong do: py, Uy: gia tri trung binh cua
tap X, Y; oy, 0,1 d6 1éch chuan cia tap X, Y
xéc dinh bang cdc cong thirc sau:
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X va Y 1a céc tap s6 liéu phdn tich céc ion
héa hoc nudc mua cua tram Hoa Binh. Tinh
todn nay cho phép xdc dinh duoc mdi quan hé
gifta cdc ion trong nuwéc muwa va thanh phan
chinh 1am thay d6i gid tri pH trong nuéc mua &
Hoa Binh.

+ Tinh [nss-SO4” ] va [nss- Ca’*] [8]

[nss-SO4> ] va [nss- Ca®*] 1a ndng d6 SO~
va nong d6 Ca” khong c6 mubi bién( non-sea-
salt), dugc tinh theo cdng thirc sau:

[nss-SO4”] = [SO,”] - 0,06028 * [Na']

[nss-Ca™] = [Ca™] - 0,02161 * [Na']

Hai ion Ca® va SO,> trong khong khi c6
ngudn goc tir thién nhién va nhén tao. Do vay,
tinh todn cho phép d4nh gid ding murc d cta cic
tdc nhan gdy nén sy c6 mat cic ion nay tur cdc
nguon nhan tao, dé loai bo anh huong céc ion nay
tir ngudn gdc thién nhién, nhat 1 tir bién.

+ Tinh chi s6 pA; [9]

Chi s6 pA; hién dang dugc sir dung rong
rdi trén thé gidi dé xac dinh cic gdc ion chinh
gdy axit héa nudc mua, cu thé 12 ion nss-SO,*
va NO;. Méc du pH thuong xuyén dugc sir
dung dé xdc dinh tinh axit cia nuéc mua nhung
khong duoc str dung nhu mot chi thi cua SO~
va NOj, nhitng vat li¢u gy axit héa do con
nguoi tao ra, va pH cling dugc phan dnh boi
Ca’ va NH,". Do d6 trong nghién ciru nay, pA;
duoc su dung cung v&i pH mod td hdéa hoc nudce
mua ¢ Hoa Binh. Sir dung chi sb pA; dé tinh
todn, xdc dinh tong ndng do cia nss-SO,> va
NO;™ trong nudéc mua. pA; dugc tinh theo cong
thire sau:

PA; = -logy ([nss-SO41+[NO5]
A{(mol/l) = [nss-SO,*1+[NO5]
+ Tinh thanh phan lam thay doi gid tri pH
nuoc mua thong qua ty le nong dé cdc ion

Két qua tinh hé s6 twong quan giita cic ion
chinh trong nuéc mwa & Hoa Binh trong giai
doan 15 nam lién tuc (2000—2014) xdc dinh
duoc cac ion SO4 ", NO5, Ca** , NH,* 1a céc ion
chinh 1am thay dbi gid tri pH trong nudc mua.
Trén co s& nay, thiét 1ap moéi quan hé gitra céc
jon va tinh todn ty 1& ndng do cdc ion trong
nude mua dé xdc dinh dugc thanh phan giy ra

tinh axit, thanh phan 1am trung hda tinh axit
trong nudc mua tai Hdoa Binh bao gom:

- Ty 18 NO;/nss-SO4> > 1, cho thay NO; 1a
thanh phan chinh gy axit nudc mua, nguoc lai
khi ty 1& nay nhé hon 1 thi 1a SO,”.

- Ty 1&¢ NH,*/nss- Ca®* > 1, cho thay NH,*
1a thanh phan chinh trung hoa axit nuwéc mua,
nguoc lai khi ty 1€ nay nho hon 1 1a nss- Ca*.

- Péi voi ty 18 (NH," + nss-Ca™)/(NO;y +
nss-SO4>) 1a gid tri trung hoa, khi ty 1¢ nay 16n
s& c6 gid tri pH tang va nguoc lai.

3. Két qua va thao luan
3.1. Tan sudt xudt hién mua axit

Tram Hoa Binh la tram ndng thén — mién
nii, c6 toa do la 20° 49°vi do Bac va 105°20°
kinh d6 Pong, d¢ cao so voi mat bién 12 23 m
[8], so v&i cac tram do thi thi it chiu d&nh hudng
hon béi cic hoat dong phat trién kinh té ciia con
nguoi, tuy vay két qua tinh todn cho thay mua axit
lai xudt hién véi tan suit cao, ty 1& thap nhat 1a
16,7 % vao nim 2008, cao nhét 1a 81,8 % vao
nam 2000. Trong nam 2000, thang mua cé pH <
5,0 chiém 45,5 %, va thang mua c6 5 <pH < 5,6
chiém 36,4 %. D4 thi biéu dién ti 1¢ mua axit (%)
¢ tram Hoa Binh duoc thé hién trong Hinh 1.

Nhin chung, ty 1& mua axit tai Hoa Binh
bién dong khong theo quy luat va tuong ddi cao
& tat ca cdc nam trong giai doan 2000 - 2014,
dic biét c6 nhiéu gid tri pH trung binh thang
nho hon 5. Cu thé, tan xuat giam dan tir 81,8%
(nam 2000) dén 33,3% (nam 2005), sau d6 ting
1én 50% vao ndm 2007 va gidm trong hai ndm
tiép theo (2008, 2009) trudc khi ting dan trong
nhitng nim cudi cia giai doan 2000 — 2014.
V6i dic trung nén kinh té nong nghiép, cong
nghiép quy m6 nho va vira, nhung mua axit xay
ra voi tan sudt cao & Hoa Binh cho thiy sy xuat
hién cia mua axit khong chi phy thudc vao
ngudn phét thai dia phuong ma con phy thudc
nhiéu vao hoan Iuu khi quyén, ¢6 thé do khu vuc
tram d6n cic khdi khong khi phat thai tir noi khac
mang dén nhu d4 phan tich & phan Dt van dé.



P.T.T. Ha va nnk. / Tap chi Khoa hoc PHQGHN: Cdc Khoa hoc Trdi ddt va Moi truong, Tap 32, $6 18 (2016) 102-109 105

& mpH<S

=

b=

"

o

- BS<pH<36

=

E

ALE

> apH<SS
S @ o & 20> Nam

LA MO R A

Hinh 1. Ti I¢ mua axit ¢ tram Hoa Binh.
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Hinh 2. Bién dong pH qua cic théng &
tram Hoa Binh.

Duéi anh huong cia diéu kién khi twong va
cac huong gié chu dao cta khu vuc, gia tri pH
cua nudc mua do duge ¢ tram Hoa Binh ¢6 su
khdc nhau gifta cdc thang trong nim. P thi &
Hinh 2 biéu dién xu hudng bién dong cia gia tri
pH nudc mua TB thing gita cic ndm & tram
Hoa Binh trong giai doan 2000 - 2014.

3.2. Nong d¢ cdc ion chinh trong nuwdc mua

Nham danh gid chinh xdc tinh hinh mua
axit va ngudn gdc giy mua axit can thiét phai
phan tich toan bo thanh phin anion va cation
trong nudc mua.

Trong thanh phan héa hoc nuéc mua, cic ion
chu yéu bao gom Ca®*, Mg”* NH,', K*, Na’,

SO,*, NOy, CI', HCO; va mét s6 ion ¢c6 ndng
d6 thap hon. Tinh chat axit hay bazo cua nudc
mua 12 két qua clia sy cin bang giita cdc gbc axit,
chi yéu 1a SO,” va NOy, va gbc kiém, chi yéu 1a
amoni va mudi canxi. Nong d6 ion H* (pH = - Ig
[H']) dugc tinh theo cong thirc sau [1]:

[H'Tnuoe mea = 2[SO4”] + [NO5T + [CIT +
[HCO;7] — [NH,"] - [Na] — [K] - 2[Ca™] -
2[Mg™"]

Theo Henning Rodhe (2002), néu bé qua
ndéng d6 CI', HCO5, Na*, K*, va Mg** do anh
huong khong 16n dén sy bién ddi cia nong do
H* trong nudc mua thi [H wse mea €6 thé wdc
tinh x4p xi: [1]

[H'huse mea = 2[SO4”T + [NO3 T - [NH,'] -
2 [Ca™]

Diéu kién dia hinh, dia chat, khi hau (dic
biét 1a gi6) va cic hoat dong cong nghiép,
giao thong, phat trién do thi tai khu vuc s&
anh huong dén gia tri pH, céc anion va cation
co ban trong khu vuc nghién ciru. Nong do
TB cua c4c ion chinh trong nwdc mua tai tram
Hoa Binh giai doan 2000 — 2014 duogc thé
hién ¢ Hinh 3.
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S0 NOy €' NH Na® K° €& Mg™ Ion

Hinh 3. Nong d6 TB cua cdc ion chinh trong
nudc mua tai tram Hoa Binh
giai doan 2000 - 2014.

Két qua tinh toan cho thdy, nhin chung
nong d¢ trung binh cia cdc ion chinh giy ra
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tinh axit trong nudc mua (SO42', NOj, CI) dao
dong trong khoang tir 0,55 - 4,15 mg/l. Giai
thich cho diéu nay 12 do cdc anhydrit cta cic
axit két hop v6i cdc hat nudc/hoi nude tao
thanh céc axit va cdc axit ny 12 ngudn cung cap
cdc ion SO,*, NO5, CI' cho nuéc mua. Su c6
mat cua ion gy ra tinh axit trong nuéc mua 16n
nhét 12 anion SO,* véi n6ng do TB do duoc tai
tram Hoa Binh Ia kha cao (4,15 mg/l). Trong
vong ban kinh 10km so véi khu vyc dat tram c6
cong ty mia duong Hoa Binh, nha mdy xi mang
va ddc biét sy phat trién manh cic hoat dong
khai thic khodng san dé san xuét vat lidu xay
dung, hoat dong clia cdc nha mdy san xuat xi
mang & huyén Luong Son c6 su dung nguyén
liéu hod thach trong nhitng nim gan lan truyén
theo hudng gié chi dao Pong Bic va Tdy Nam
lam gia ting ndng d6 cdc khi gdy mua axit nhu
SO, trong khong khi ¢ khu vuc tram. Qua diéu
tra phong van nguoi dan cho thdy d¢ ting ning
suat va san lugng cdy trong, nguoi dan sir dung
rat nhidu phan bén héa hoc trong tréng trot,
lwong phan dam (cha yéu phan amoni sunphat,
phan ure) dugc su dung rat nhidu trong trong
cdy ndng nghiép ngan ngay nhu dau, lac, ngo,..
va céc cay cong nghiép nhu cay che, ciy cam.
Viéc sir dung nhiéu phén uré trong néng nghiép
anh huong dén sy gia ting ham luong NO,
trong khong khi va va ham lugng NO; , SO, khi
st dung phan amoni sunphat.

Nong do ion NO; trong nudc mua
(1,92mg/1) 1a cao hon so véi ion CI" (0,55 mg/l),
cho thay gi4 tri pH nuéc muwa & Hoa Binh chi
phu thudc chii yéu vao hai ion SO, NO; ma
khong phu thudc nhidu vao ion CI'. Khi so sdnh
voi két qua nghién ciru trude ddy cua tic gia o
céc khu vyc khic nhu Ha No6i, Hai Duong, Hai
Phong, Ninh Binh trong giai doan 2000-2012
[4] cho thiy ndng d6 hai ion SO,*, NO;™ gy ra
tinh axit trong nuéc mua & tram Hoa Binh la
thip hon so vdi céc tram khéc, tuy nhién tan
suét xuét hién mua axit lai cao hon so voi cac
tram nay. Vay giai thich cho gia tri pH thap
trong khu vyc Hoa Binh c6 thé con do su cé
mat cua ion HCO5;™ va mot s6 cdc axit hiru co
khic trong nuéc mua ma chua dugc do dac
quan trac. Mot sd két qua nghién ctru trén thé

gidi tai khu vyc nhiét doi thuoc Chau Phi va
Nam MY [2] d chi ra ring gid tri pH nho hon 5
tai khu vuc 6 nhiém 12 do ¢6 cdc axit hiru nhu
axit fomic va axit axetic; axit hiru co chiém dén
40-80% tong luong axit. Van dé nay cin phai
tiép tuc c6 nhidu nghién ctru hon nita d& minh
ching, tuy nhién ciing c6 thé xem la mot gia
thuyét bd sung cho 1i giai gia tri pH thap trong
nuéc mua & Hoa Binh.

Ca® va NH," 1a cic cation chinh déng vai
trd trung hoa tinh axit trong nudc mua vi né dé
dang phan tmg véi cic ion gy axit héa SO,>,
NO; @ tao thanh cdc mudi amoni nitrat va
sunphat, canxi sunphat. Nong d6 Ca** va NH,*
nhin chung 1a cao hon so véi cic cation K, Na”,
Mg** ¢ khu vyc nghién ciru. Cy thé, ndng do Ca™
12 1,19 mg/l va ndng d6 NH,* 120,67 mg/l.

3.3. Sy bién déi ion theo miia

i 1om (myg/T)

ok

H No; sof cf g D% B
P &N 50r g

Hinh 4. Gi4 tri ndng d6 TB céc ion chinh trong
mua mua va mua kho tai tram Hoa Binh giai
giai doan 2000 - 2014.

Tai tram Hoa Binh, gia tri n6ng dd cac ion
SO.%, nss-SO,*, NO5y, NH,*, Ca**, nss-Ca** TB
mila mua déu thip hon trong mia kho. Gia tri
pH trong mua mua thi cao hon mua kho, tuy
nhién khong c6 sy chénh léch 16n vé gid tri pH
giita 2 mia. Trong d6, vao miua khd ndng do
cua ion NO5, nss-SO,% cao lan Iuot gép 3,76
va 3,60 1an so voi mia mua. Nong do NO;5 ,
SO,” va nss-SO,” cao vuot troi vao mita kho 1a
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nguyén nhan lam gidm gid tri pH. Khi xem xét
ty 1€ Xuét hién mua axit theo muia & Hoa Binh
trong giai doan 2000 - 2014, c6 thé thiy ty 1¢
Xuét hién mua axit vao muia khd 16n hon so véi
mua mua, dac biét Xuét hién nhiéu tran mua co
pH<5. Tan suit xuat hién mua axit vao mia kho
dao dong tir 50 % - 85 %, con vao mua mua la
tr 20 % - 60%. Dac biét, nim 2000 tan suit
Xuét hién mua axit vao mua kho l1a 100%, con
mila mua 1a 7,14% . Diéu d6 ching té ring
trong mita mua do mua nhiéu, dan dén lam thay
d6i nong do ion H' (theo chiéu hudng giam)
hay ndi cach khac 1a 1am tang pH. Bén canh dé
c6 thé xem xét thém yéu td rira troi.

3.4. Bdnh gid cdc thanh phan lam thay doi gid
tri pH cuia nudc mua

3.4.1. Thanh phan lam thay doi gid tri pH
cuia nudc mua

C6 nhiéu ion gy nén tinh axit trong nuéc
mua va ciing ¢ nhiéu ion 1am trung hoa tinh
axit d6. Theo két qua tinh todn hé s6 tuwong
quan thi hai ion SO, NO;5 ¢6 mbi twong quan
v6i ion H hon so vdi cdc ion khic va xét mdi
quan hé cua hai ion ndy véi cic cation nhan
thdy hai ion SO, NO; va hai cation Ca®
NH," ¢6 quan hé cao nhét véi nhau so véi toan
bo céc cation khic. Do vdy, cdc thanh phan
chinh 1am thay dbi gid tri pH trong nudc mua la
SO,*, NOy, Ca**, NH,*. Két qua tinh todn ty 18
néng dd céac thanh ph?ln héa hoc nudc mua tai
tram Hoa Binh duoc thé hién & Bang 1.

Két qua tinh todn tir Bang 1 cho thy gid tri
ty 1& NO;/nss-SO,> trung binh nim, miia kho
va mila mua tr nam 2000 dén 2014 & tram Hoa
Binh déu nho hon 1. Diéu nay cho thiy thanh
phan tham gia chil yéu 1am giam gia tri pH cua
nuwéc mua 1a ion nss-SO,* (dd dugc loai bo
phin mang dén tir mudi bién). Gid tri ty 1&
NH,"/nss-Ca* trung binh nim, mia kh6 & tram
Hoa Binh 16n hon 1 & mot s6 nam va nho hon 1
& mot s6 ndm, nén ion NH," hay ion nss-Ca®*

thay nhau déng vai tro trung hoa tinh axit trong
nuéc mua, con vao mia mua ti 1& NH,"/nss-
Ca’* hau hét 1a nhé hon 1, do d6 vao mua kho
nss-Ca** déng vai trd chu dao trong viéc trung
hoa tinh axit trong nudc mua. Nhu vay, ty vao
ting thoi diém ma ion NH,* hay ion nss-Ca®*
thay nhau doéng vai trd chi dao trung hoa tinh
axit trong nudc mua.

Pé danh gid kha nang trung hoa tinh axit
clia nudc mua, can xét téi ty 1¢ C = (NH," +
nss-Ca*")/(NO; + nss-SO4>). Theo Kkét qua tinh
todn cho thdy, gid tri ty 1& ndly qua cdc nim déu
nho hon 1, nhu vdy nong d6 thanh phan cation,
thanh phan trung hoa axit (NH" + nss-Ca®")
khong di 16n dé trung hoa thanh phin anion,
thanh phan gdy axit héa nudc mua (NO; + nss-
SO4¥). Néu xét trong nhiing thang c6 gid tri pH
trung binh thip hon 5,6 & tram trong giai doan
2000 - 2014 thi ty 18 nay ciing nho hon 1. Diéu nay
1y giai cho nguyén nhan gy nén su xuét hién cic
trdn mua axit trong khu vue nghién ctu.

3.4.2. Bién ludn vé sw trung hoa tinh axit
trong nuwoc mua

Chi s6 pA; hién dang duoc sir dung rong rai
trén thé gidi dé x4c dinh cic gbc ion chinh gy
axit héa nudc mua, cu thé 1a ion nss-SO,% va

NO;". Chi sé pA; dugc dinh nghia theo céch
thire tvong ty nhu pH, ching tuong duorng vOi
pH néu khong c6 phan tng trung hoa tit yéu
xay ra sau khi axit H,SO, va HNO; dugc hinh
thanh ban dau. D6 thi ddnh gid mbi quan hé
gitra hai gia tri pH va pA; ¢ tram Hoa Binh dugc
thé hién ¢ Hinh 5.

Tir Hinh 5 cho thdy, gid tri pH ludn 16n hon
gid tri pA; & tram Hoa Binh. Piéu d6 chung to
pH con chiu anh hudng cta cic ion khic ngoai
SO,” va NO5, nhu Ca™, NH," va cdc ion khéc.
Tuy nhién, theo két qua tinh todn & Bang 1 thi
gid tri ti 186 (NH," + nss-Ca’")/(NO5 + nss-SO,>)
qua cdc nam ludén nhd hon 1. Do d6, ¢ tram Hoa
Binh hau hét cic nim déu c6 gid tri pH trung
binh nam nhd hon 5,6.
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Béang 1. Ty 1¢ néng d0 cac thanh phén héa hoc nudc mua tai tram Hoa Binh

Trung binh mua kho

Trung binh mia mua

Trung binh nim

LM pH A B C LM pH A B C LM pH A B C
2000 681 459 031 027 036 16396 512 040 019 033 17077 508 036 023 034
2001 2097 545 011 082 043 20135 502 071 040 030 22232 504 041 061 036
2002 1905 448 045 238 031 14354 535 070 078 034 16259 519 058 158 033
2003 1417 509 064 139 037 15496 529 035 099 030 16913 538 049 1,19 034
2004 3459 553 039 167 034 14849 583 044 041 032 18308 575 041 1,10 033
2005 1757 493 054 205 034 21033 589 047 083 047 22790 568 050 144 040
2006 1580 523 085 1,59 031 13879 566 038 060 034 15459 559 057 1,00 033
2007 1884 536 043 201 034 17602 504 041 097 034 19486 506 042 139 034
2008 1428 591 045 034 070 18348 547 056 054 046 19776 549 051 044 058
2000 912 601 043 079 043 12661 527 064 1,08 034 13573 529 055 096 038
2010 1390 590 052 058 037 12313 534 035 062 037 13703 537 041 061 037
2011 2052 498 059 135 032 15552 556 056 076 037 17604 544 057 1,06 035
2012 1276 561 077 099 037 17878 563 054 109 035 19154 563 062 106 036
2013 1425 628 055 066 036 18651 603 070 061 036 20076 604 062 064 036
2014 1849 579 0,78 190 035 11183 541 059 126 030 13032 544 066 1,52 032

Ghi chii : LM =lwong mua, A = NO‘g'/nss-SOf', B= NH4+/nss-Ca2+, C=(NH; + nss-Cah)/( NO; + nss-SOf)
- V6i dac trung nén kinh té ndng nghiép,
7.00 cong nghiép quy md nho va viura, nhung mua
5.00 A axit xay ra v6i tan suat cao & Hda Binh cho thay
5.00 N\ su xuat hién cua mua axit khong chi phy thudc

4 —— Vao nguon phat thai dia phuong ma con phu

=400 thugc nhiéu vao hoan lwu khi quyén.

=3

o300 _ - Céc thanh phan ion chi yéu trong nudc

= 00 P mua la SO,”, HCO;, CI', NOy, Ca™, NH/,
o Na*, K*, Mg ... Gid tri ndng d6 cdc ion SO,>,
1.00 nss-SO,, NOs, NH,', Ca™, nss-Ca** trung
00 binh muia muwa déu thap hon trong mua kho &

2883535322252 Nam khu vuc nghién ctru. Ty 1& xuat hién mua axit
LV I N I T o Y v Y T VIR s Y B T I N N A r & N
vao mua kho 16n hon so véi mua mua.

Hinh 5. Sy bién thién ctia gid tri pH va pA;
tai tram Hoa Binh.

4. Két luan

Trén co s ngudn s6 lidu quan tric héa hoc
nudc mua cia Mang ludi gidm sét ling dong
axit ving Pong A (EANET) & tram Hoa Binh
trong giai doan 2000 - 2014 va qud trinh diéu
tra khdo sat thuc dia, nghién ctru da danh gia
dién bién mua axit & tinh Hoa Binh. Mot s két
luan chinh duoc rit ra nhu sau:

- Két qua nghién ctru cho thidy mua axit
(pH < 5 6) da Xuat hién & khu vuc nghlen
clru v6i tan suét twong ddi 1on (cao nhét la
81,8% vao nam 2000, thap nhét 12 16,7 % vao
nam 2008) va c6 su bién dong khodng theo
quy luat qua cac nam.

Thanh phan chinh 1am thay d6i gid tri pH
trong nuéc mua & khu vuc nghién ctu 1a nss-
SO4*, NO5, nss-Ca**, NH,". Trong d6, thanh
phan tham gia chii yéu lam giam gia tri pH cua
nuéc mua 12 ion nss-SO,>, con thanh phﬁn
doéng vai tro chu dao trong viéc trung hoa tinh
axit nudc mua 12 jon Ca®* vio mia mua, con
vao mua kho thi tuy tung ndm ma ion Ca’* hay
NH," déng vai trd cha yéu trung hoa tinh axit
trong nudc mua.

- Gid tri pH 1udn 16n hon gia tri pA; 6 tram
Hoa Binh. Piéu d6 chimg to pH con chiu anh
huéng cua cic ion khiac ngoai SO,” va NO5,
nhu Ca®, NH," va cdc ion khéc.

Loi cam on

Nghién ctru nay duoc tai trg boi PHQGHN
trong dé tai Ma so: QG.16.20.
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Assessment of Acid Rain Development in Hoa Binh Province
in the Period of 2000 - 2014
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Bui Nang Kha', Le Tuan Sy’

1Faculty of Environmental Sciences, VNU University of Science, 334 Nguyen Trai, Hanoi, Vietnam
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Abstract: Acid rain is considered to be one of the most serious environmental problems in the
world today. In Vietnam, acid rain has appeared in most of the provinces in the country, especially the
occurrence of acid rain in mountainous areas has also been recorded. In this paper, based on the
monitoring data of the rain water chemistry of the Acid Deposition Monitoring Network in East Asia
(EANET) in conjunction with field investigation, the study assessed the development of acid rain in
Hoa Binh province in the period 2000 - 2014. The results show that acid rain (pH <5.6) occurred in the
studied area with a high frequency and strong fluctuation between months and seasons during the
study period. The highest value was 81.8% in 2000 and the lowest was 16.7% in 2008. Acid rain
usually appears during the dry season and the end of the rainy season. Main ion causing the acidity of
rainwater is nss-SO,”” and ions neutralizing the acidity of rainwater is ion nss-Ca’* in the rainy season.
In the dry season, depending on a particular year NH, * or Ca** plays a major role in neutralization of
the acidity of rainwater. Calculating pA; index and comparing the relationship between pH and pA;
show that pH of rainfall in the study area is not only influenced by SO,> va NOs, but also by Ca** ,
NH," and other ions.

Keywords: Acid rain, frequency, neutralization of the acidity, pA; index.



