HIEN TRANG MUA AXIT KHU VI'C NAM BO (1996-2005)

TS. Nguyén Thj Kim Lan

Phan vién Khi twong Thuj van phia Nam

t qué phan tich héa hoc nuwée muwa 10 ndm (1 996—2005) ctia 4 tram Tan Son Hoa (TP. H6 Chi
Minh), Tay Ninh, Can Tho va Ca Mau-cho théy tinh hinh mura axit xay ra & khu vue Nam B6
W /& dang ké vGi tan suét xuét hién mua axit c6 pH<5,6 trung binh 10 ndm Ia khé cao tir 39,8%

dén 58,0%. Mura axit tai khu vic Nam B6 thudng tap trung vao cudi moa mua (théng 9, 10) va thang chuyén
tiép tr ma muwa sang mua khé (thang 11), trong do thang 10 c6 tan suét mwa axit cao nhét.» B

So voi céc tram khéc ctia khu vire Dong A (2000-2005) trong d6 c6 2 tram la Héa Binh va Ha Noi & mién
Bac Vigt Nam, tinh hinh xay ra muwa axit & khu viec Nam Bo Viét Nam con thép, qua d6 chi sé Idng dong luu
huynh (DS) va nito (DN) ciing thdp hon. Két qua nghién ctvu cling dwa ra nhan dinh rang ion Ca2+ va NH4+
Ia 2 thanh phén cation chinh trung hoa tinh axit trong nwéc muwa cia khu viec Nam B6 (2005).

1. M& dau A
Lang dong axit (Acid Deposition), bao gém lang

dong wat va lang dong khé, 1a hau qua cia van g&

6 nhiém khong khi, chii yéu gay ra bdi 2 thanh phan
chinh la khi dioxit sunfua (SO,) va cac oxit nito
(NO,) trong khi quyén.

Khu viec Nam BO déng vai trd quan trong trong
nén kinh t& clia c& nwoc, dwoc danh-gia cao vé tiém
nang va mirc d phat trién. Tuy nhidn, cling véi sw
phat trién Ia van dé& 6 nhiém maéi trwéng khong khi,
dat va nudic; va tinh hinh mwa axit & khu viec Nam
BO trong thoi gian qua da dwoc canh bao. Nghién
ctru nay nhdm tap hop théng k&, phan tich thanh
phan hoa nwéc mwa clia khu v Nam Bo frong thoi
gian 10 ndm (1996-2005), qua d6 danh gia hién
trang mua axit (lang dong wat) trén dia ban nghién
clru.

2. Phwong phap nghién cteu

‘a. Phwong phép quan trac, ché d6 1dy méu

"Nwéc mua cla 4 tram quan tric chét lvong
khéng khi khu virc Nam Bo gém tram Tan Son Hoa:
(TP. Hb Chi Minh), Tay Ninh, Can Tho va Ca Mau-
duwoc lay bang phuwong phap hirng truc tiép (theo
tieng tran mua), thong qua thiét bi Jdy mau ban tw
déng. ,
Nwé&e mua dé phan tich cac thanh phan hoa hoc
la mau t& hop 10 ngay, méi mau 500ml (theo quy
dinh), duoc giri vé Trung tam Khi twong Thiy van
phia Nam (nay la Phan vién Khi twong Thiy van va
Méi trwdng phia Nam) (1996-2004) va bai Khi
twong Thiy van khu viec Nam B (2005) phan tich.
b. Théng sé giam séat va phwong phap phan tich

Céc phuong phap phan tich thanh phan hoa hoc
nwée mua (tr ndm 1996-2004) theo qui pham clia
Téng cuc Khi trong Thuy van (cii) nhw sau:

N&m 2005, mau nwée mwa duoc phan tich bang

Yéu td Phudng phip Trang thi€t bi do dac
pH Po dién thé (dién cuc thuy tinh) M4y do pH
EC Po d6 din dién Mady do do din dién
SO So d6 duc M4y so mau quang phd
NO;,NH,"* | So mau quang phd Midy so miu quang phd
Cl, HCO; | Chu#n do AgNO,, HCI
Ca**, Mg?* | Chu#n do EDTA
K',Na* Tinh todn

Nguoi phén bién: PGS.TS. Nguyén Vin Tuyén
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phurong phap séc ky ion (LC-10Advp, Shimadzu,
Japan).

c. Phéan tich théng ké

1) Cén béng ion (s liéu ndm 2009)

Theo Mang lwoi Giam sat Lang dong axit viing
pong A [1], sb lieu nudcmua dwoc kiém tra tinh n
dinh bing cong thire tinh-can bang ion nhu sau:

R = 100 X {C-A) / (C + A) (%) |

Trong dé: . C (leq/l) = Téng ham lwong cac
cation (peqfl) :

= 106#% + [NH,4*] + [Na*] + [Ky] + [Ca®] + [Mg*]

. A(peg/l) = Téng ham luong céc anion (Heg/l)

= [8042] + [NO31 + [CI]

Cac gia tri clia R phéi ndm trong khoéng gia tri
cho phép dudi day (néu khong, mau nwéc mura phai
dwoc phan tich lai, hodc kiém tra lai cac mau chudn,

dwérng chuén vv...):

(C + A) (peqll) R (%)
<50 130
50-100 ~ £15

> 100 "+ 8

Nam 2005, cac mau nwde muwa khu viee Nam B
~duwoc phan tich bang s&c ky ion nén cong thirc tinh
' toan can béng ion trén duoc ap dung trong nghién
clru nay. Tuy nhién, téng ham lwgng cac anion
(Leg/l) co thém thanh phan ion bicacbonat (HCO3)

(theo quy dinh cla Viét Nam).
2) Céc tuong quan

Twong quan gitra lwgng mwa thang (mm) va
ham lwgng cac ion H*, SO,4%, NO3 (mg/l) dwec tinh
toan. Twong quan gilra ham lwong ion H* va S04,
NO4 (mg/l) ciing dwoc thiét 1ap.
3) Tinh todn luvgng lang dong

Lwong lang dong lwu huynh (Dg) va lang dong
nito (Dy) dwoc tinh toan qua cong thirc:

- DS (g/m2/nam) = Z[SO04%]inang X Rihang X 32/96
x 1073 : '

- DN (g/m?nam) =X [NOglihang X Rinang X 14/62
x 103

+ 2 [NHg'lthang X Rihang X 14/18 x 10°

Treng d6: [SO4%linang: INO3thang: [NH4'lnang =
ham lweng ion sunfat, nitrat, amoni trung binh thang
(mgfl)

-Rinang = lvong mua thang (mm)

3. Két qua va thao ludn
a. Gia tri pH™

Sé lieu do dac cho thay trong nhirng nam quan
tric, mua axit (pH<5,6) da xuét hién & tat ca cac
tram khu viec Nam Bg v&i tan suét kha cao, nhiéu

nhét 1a & Tay Ninh (12-100%), k& dén la Can Tho -

(16,7-90,0%) va Tan Son Hoa (20,9-72,0%); riéng

. Ca Mau ¢6 tan suét mwa axit thap nhét (8,3 - 66,7%)

(hinh 1).

Tram Tan Son Haa

)
1606

Mo

1936 10T 1R 177 2005 1001 2002 603 04 2005
Mau

] O pH«59 DS9guHE-56 l

Tenu TayFisdsy

(9% 1997 19% 195 T [0I V@ 200 2000 TG -
Mam

] pE~ 59 DS,‘)SPKss"Jl

Team Can’hg

W06 1T 1R 10 2000 201 202 2008 2604 2005

Fuu

l o pH-58 as-.\spn-s..;.l

T la Vs

0.6 e

19% 197 199 1993 2O 20 2007 VO 2004 V&

Ham

I B pH<5n O595pH« s»l

Hinh 1. TAn suét mua axit (%) & 4 tram khu vuc Nam B (1996 - 2005)
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Gia trj pH trung binh nhidu nam ciia céc tram giai
doan 1996-2005 dwoc thé hién & hinh 2. Tram Tay
Ninh c6 gia tri pH trung binh nhiéu nam thap nhat
(pH=5,42), ké dén la tram Can Tho va Tan Son Hoa
(pH=5,64); Ca Mau co6 gia tri pH trung binh nhiéu
nam cao nhéat (pH=5,93). -

Hinh 3 cho thay khuynh hwéng chung clia gia tri
- pH trung binh thang cla nwéc mua khu viec Nam

B giai doan 1996-2005. Mwa axit thwdng xuét hién
vao cac thang cubi mua muwa (thang 9, 10) va thang
chuyén tiép tir mia mwa sang mua kho (thang 11) &
tat ca bbn tram quan tric. Dac biét 1a vao thang 10
mua axit xdy ra nhiéu nhat & tat ca cac tram: Tay
Ninh (8/10 thang), Tan Son Hoa, Can Tho va Ca
Mau (7/10 thang).

pH

T
TanClon Tay¥irh CdnTho Qalran
Hia Tram

-4

e
:‘“‘-\%
J

|

pH

oo

womon @

t 2 3 4 3% 6 T 8 9 10 11 12 Thing

~=—Tan Son Hoa

et Ty Kinhs l
o weed e YR UM N RT3

T {3 KT

Hmh 2 Gia trl pH trung bmh nhiéu ném cda
cac tram khu vwe Nam B6
giai doan 1996-2005

Nhin chung, gia tri pH trung binh thang khéng
phu thugc vao lwgng mwa (R2 <0,5). Tuy nhién ti
két qua nghién ctru ta thdy mua axit thweng xuét
hién vao mua kho khi lwgng mua it va vao céac thang
cudi muia mua khi lvgng mua giam so VO dau mua
muwa (hinh 3). Diéu nhan dinh nay cung phu hop véi
két qua nghién ctru ciia Nguyén Quéc Tuén va CTV
(1999), Tran Thj Diéu Hang (2005, 2007) va Nguy&n

Hinh 3. D6 thj bién dong pH qua céc thang
cda céc tram khu virc Nam Bo
giai doan 1996-2005

Hoéng Khanh va CTV (2006).

So va&i gia tri pH trung binh n&m cia cac tram
thuéc Mang lwdi Giam sat Lang dong Axit viing
Dong A trong thoi gian tir 2000-2005 (bang 1), gia tri
pH trung binh ndm cla Viét Nam néi chung, ciia khu
vire Nam B6 ndi riéng 1a kha cao. Do d6 ¢o thé noi
tinh trang xay ra mwa axit giai doan 2000-2005 &
Viét Nam con it so v&i khu vire Dong A.

‘ Bang 1. So sénh ty Ié mwa axit (%) theo gia tri pH trung binh ndm cda céc tram khu vuc Nam B6
VvGi cac tram thudc Mang luéi Giam sét Lang dong axit vang Béng A (2000-2005)

- Ty 1& mua axit (%) Ty 18 mua axit (%)
Qudc gla PHr6 nsm<5.0 5,0 <pHra psy<5,6
Trung Quéc 55,9 18,6
Indonéxia 59,1 40,9
Nhat Ban 905 95
M3 Lai 100,0 0,0
Méng C§ 00 35,7
Philippin 33,3 66,7
Han Quéc 73,3 13,3
Nga 31,8 68,2
Théi Lan 296 55,6
) - | Mién B&c 0,0 50,0
VigtNam I vae Nam Bo 0,0 20,0
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b. Anion sunfat (SO4* - mg/l)

Ham lwgng anion SO4% & cac tram ¢c6 khuynh
huwdng gidm nhe tir ddu mua mua (thang 5) dén cudi
moa mua (thang 9) (hinh 4).

TA

1

S04 puplh

n

T
6 7 8 9 0 V1 2 ppsag

—z— Tan Son Hon
—= Can Tha

~—o~Tay Ninh I
=3 WInn

Hinh 4. Bb thj bién déng ham lwong sunfat
(SO #-mg/l) qua céc thang cta céc tram khu vuc
Nam B giai doan 1998 - 2005

Khi xem xét méi twong quan gitra ham long
S04% va ion H* trong 8 ndm khao sat (1998 - 2005),
chi cd tram Tay Ninh ¢6 twong quan (R? = 0,85), 3
tram con lai la Tan Son Hoa, Can Tho va Ca Mau
khong c6 méi twong quan (R2<0,5).

Cing khong cé su twong quan (R?<0,5) gitra
ham lwong Cling khéng ¢d sw trong quan (R?<0,5)
- gitra ham lvong Cang khéng cé sw twong quan
(R?<0,5) gitra ham lwvong SO, thang (mg/l) va

lwong mwa thang (mm) & cac tram khu viec Nam Bo

(1998-2005).
Tran Minh Khoi va Nguyén Lé Anh Tuén (2003)

khi phan tich twong quan gitra ham lwgng SO4% va-

ion H* trong nwéc mwa nam 2002 cla cac tram khu
vire phia Nam (trong d6 cé Tp. Hb Chi Minh, Can
Tho va Ca Mau) cling cho két qua twong tw
(R2<0,5). Biéu nay ndi lén réng gia tri pH cla nwéc
muwa & Viét Nam con phu thudc vao cac thanh phan
héa hoc khac.

C6 thé ham lwgng SO4% trong qua trinh hinh
thanh & dang axit (H,SO,) xay ra trong may da bj
" trung hoa b&i cac thanh phéan ion mang tinh kiém
nhw ion amoni (NH4+) va ion canxi (Ca®*) xdy ra &
dwai thng may (Ca?* c6 nhiéu trong thanh phan hat
bui va NH4* dworc sinh ra trong qua trinh phan hdy
htru co’). Nhan dinh nay da dwec rét nhiéu nha khoa
hoc clia Viét Nam va clia khu viec Dong A chiing
minh [2], [3], [5], [6].

L&ng dong lwu huynh (DS - g/m?nam)

Két qua nghién ciru cho thay lwong Dg trung
binh nhieu ndm & tram Ca Mau la cao nhét (1,254
g/m?nam). Tuy nhién, Ca Mau la thanh phé ven bién
nén ngoai phat thai lwu huynh tir ngudn coéng
nghiép, co thé ltu huynh tir ngudn géc bién da dong
gop vao lueng 1dng dong Iwu huynh chung & day.

Trong sb 3 tram con lai, tram Tan Son Hoa co6
lwong DS cao nhét (1,072 g/mnam). Diéu nay cho
thdy réng &nh hwdng cla phat thai cong nghiép déi
v&i TP. H6 Chi Minh, khu céng nghiép 1on ciia ca
nwéce la dang ké.

So sanh DS cla céac tram khu viee Nam Bo vai 2
tram khu viec Béc Bo 1a Ha Noi va Hoa Binh (giai
doan 2000 - 2004), két qua cho thay ngoai tram ven
bién Ca Mau, 3 tram con lai hdu hét déu c6 luvong
DS trung binh nhiéu nam thdp hon Ha Néi (1,428
g/m2/nam) va Hoa Binh (1,189 g/m?/nam).

Lwong Dghung binh nhiéu nam khu vic Nam
B6 (1,037g/m%nam) thap hon so v&i khu viec Dong
A (1,421 g/m2nam va 1,332 g/m?/ném - twong (rng
V@i viéc tinh toan l&ng dong Iwu huynh tir ham lwong
S04*va nss-S0,4*") (nss- SO4%: ham lweng sunfat
khong c6 mudi bién (non sea salt-SO,%), d&c biét 1a
Indonesia (2,196 va 2,097g/m2/nam) Trung Quéc
(2,938 va 2,860 g/m?ndm); tuy nhién, cao hon so

_VGi nwéc lang giéng Thai Lan (0,670 va 0,650

g/m?nam).
¢. Anion nitrat (NOz - mg/l)

Tai tram Can Tho va Tan Son Hoa ham luong
ion NO3" trung binh n&m trong nwéc mwa nhiéu nhét
(0,221mg/l), cao hon tram Tay Ninh va Ca Mau,
trong d6 tram Ca Mau 1a th&p nhét (0,195mg/l). Hinh
5 cho théy ham Iwgng NOy- & cac tram téng dan tir
dau mua mwa dén cudi miua mua.

Tai tht ca 4 tram quan tréc khéng co méi tvong
quan gira ham lwong ion H* va ham lvong NOg-
clia nwéc muwa (R2<0,5). K&t qua nghién ctru nay
ciing twong tw nhw két qué nghién clru cla Pham
Gia Hién (2001), Tran Minh Khéi va Nguyén Lé Anh
Tuan (2003), Tran Thi Ngoc Lan (2004) khiﬁphﬁén tich~_
twong quan gitba ham lwgng NO3 va ion H* trong
nwéc mwa cla cac tram khu vwe phia Nam. Diéu
nay cho thay giéng nhu ion SO4*, ion NO5™ con phu
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thudc vao cac thanh phan héa hoc khac va ciing ¢6
thé bj trung hoa & dwéi thng may.

L e L S A e
12 3 4 5 &8 7 B 8 1011 R

Thang

—=-Tan Son Hon

——Ta¥ Ninh l
—a— Can Tho

- Ca Mau

Hinh. DO thi bién déng ham lwong nitrat (NOg-
mg/l) qua cac thang cta cac tram khu viee Nam
B6 giai doan 1998 - 2005

Ciing khong co sw twong quan gitra ham lvong
NOj thang (mg/l) va lvgng mwa thang (mm) & cac
tram khu vwc Nam B6 giai doan 1998 - 2005
(R2<0,5). Két qua nay ciing néi Ién rdng ham lwong
NO3 sau khi dwoce hinh thanh tir cac khi NO, trong
khi quyén con phu thudc vao cac yéu té khi twong
va dia ly, nhu trw&ng h¢'p ctia anion SO, vira duwoc
dé cap & muc 3.b.

Ling dong nito (Dy - g/m#¥ndm) (bao gém N-
NO; va N-NH,%)

Két qua nghién clru cho thay lvong DN trung
binh nhiéu ndm & Tay Ninh la cde~hhét (0,475
g/mzndm), k& dén la Tan Son Hoa (0,466
g/m?/nam). Diéu nay noi lén rang lwong phat thai
nito xuét phat tr giao thong d6 thi & Tay Ninh va Tp.
H& Chi Minh déng vai trd quan trong.

Dy trung binh nhiéu n&m (giai doan 2000 - 2004)
clia cac tram khu viec Nam B6 rat thap (0,281- 0,475
g/m2inam) so v&i 2 tram khu vire Bac Bo la Ha Noi
va Hoa Binh (0,856-1,180 g/m3nam).

Dy, trung binh nhigu ném khu vuc Nam B6 (0,363
g/m?n&m) ciing thdp hon nhiéu so véi khu vuc
Pong A (1,132 g/m?/nam), chi cao hon nwéc Nga
(0,216 g/m?nam).

d. Két qua phan tich nwéc mwa ndm 2005

Can béng ion dong vai tro quan trong trong viéc
danh gia chat lvong di liéu vi nd phan anh chét
lwong phan tich. S6é liéu nam 2005 cho théy can
bang ion ciia nwéc mwa & 4 tram khu vuc Nam Bo
déu dat tiu chudn (< £ 8%).

1) Anion (ueq/l)

Két qua phan tich nwéc mwa ciia 4 tram khu vuc
Nam B& ndm 2005 cho théy trong cac anion, ham
lwgng ion bicacbonat (HCO5Y) 1a nhiéu nhét (37-
43%), ké dén Ia ion clo (CI) (32-40%), sunfat
(8O4%) (20-31%); ham lweng ion nitrat (NO5') trong
nwoc mua co rét it (1,6-3,3%). Nhw vay, trong thanh
phan hoa hoc clia nwdc mwa ndm 2005, ham lugng
S04% cao hon NOj- tir 9,4-12,5 1an. Diéu nay cho
théy ion SO4% Ia thanh phan chi yéu gay ra mua
axit & khu viec Nam B6.

Nwéc mua & tram Tan Son Hoa c6 ham lwong
S04% lacao nhét, trong khi & tram Ca Mau nwoéc
muwa cb ham lweng Cl cao nhét. Két qué nghién ctru
noi lén anh hwédng cla hoat dong céng nghiép & Tp.
Hb Chi Minh (tram Tan Son Hoa) va anh hwéng cla
mudi bién & Ca Mau nhiéu hon céc noi khac.

2) Cation (eq/l)

Két qua cho théy trong cac cation cla nuwéc,
mua, ham lwgng ion NH,4* 1a cao nhét (25-34%), ké -
dén la Na* (18-39%), Ca?* (18-24%), Mg?* (9-12%),
K* (8-13%) va H* (0,4-0,6%).

~ Tram Tan Son Hoa cac cation NH4+ va Ca2+
trong nwé'c mua la nhiéu nhat. Diéu nay co thé giai
thich sw trung hoa tinh axit ctia ion SO, béng NH,*
va Ca?* dé tao thanh mudi (NH,),S0O, va CaSO, xay
ra & l&p dwdi cla may [2], [5], [6], d&c biét la vao
dau mua mwa khi bau khi quy&n chwa dwoc “lam
sach”. '

Cing nhu jon CI, ham lvong Na* trong nuéc
mua & tram Ca Mau la cao hon so véi 3 tram con
lai; diéu nay mét 1an niva thé hién anh hwédng cia
mudi bién dén thanh phan hoéa hoc nuwdc mua &

- tram Ca Mau.

e. Bién Iuan vé sw trung hoa tinh axit trong nwéc
mwa

Ham lwong clha SO,4%- vé NO3- dwoc cho 1a
lwong axit dau vao twong duwong v&i ham lrong ban
d&u cia ion H* biéu thj bing lwong Ai nhw sau [2]:

A; = [nss-S0O47] + [NO3-]
Trong dé:

A;j - Téng ham lwong clia nss-SO4> va NO5-
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(mol/l)

[nss-S04?] - Ham lwong SO, khong cd mudi

bién (mol/l) A
[NO37 - Ham lwgng NOz~ (mol/l)

Théng sb pA; dwgce dinh nghia theo cach thire
twong tw nhw pH, ching twong dwong véi pH néu
khong ¢ phan trng trung hoa tat yéu xay ra sau khi
axit H,SO, va HNO3 dwoc hinh thanh ban dau. Luc
do: pA;= -log ([nss-SO,42] + [NO3" ). .

Hinh 6 cho thdy méi quan hé gitta pH va pA;

trong nwdc mua cla 4 tram khu viec Nam Bo nam
2005. Két qua nghién ctru cho thay tit ca cac diém
pH do dac déu ndm phia trén dwéng chéo (trong khi
pH twong ducrhg vGi pA)), nghia la cac gia trj pH
luén Ién hon cac gia tri pA;. Céac gia tri pH cao trong
nghién cru nay la do &nh hwéng manh mé cia cac
cation nhw Ca2+ va NH,* (Gwec néu trong muc 3.d).
Piéu nay cling phit hgp véi nhan dinh chung vé tinh
trung hoa axit trong nwdc mwa cta hau hét cac tram
khu vuc Pong A [2], [5], [6].

Hinh 6. Quan hé giira pH va pA; clia
A “pwée mwa & 4 tram khu vwe Nam

~~B6 ndm 2005
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Két qua phan tich théng ké 10 ndm (1996-2005)
clia niede-mura 4 tram Tan Son Hoa, Tay Ninh, Can
Tho va Ca Mau cho thay hinh anh vé l13ng dong axit
& khu virc Nam B6 nhw sau:

- Tan suét (%) mua axit trung binh 10 nam co
pH<5,6 Ian Iwot tai Tan Son Hoa, Tay Ninh, Can
Tho va Ca Mau la 41,2; 57,9; 58,0 va 39,8%. Mua
axit tap trung vao cudi mua mua (théng 9, 10) va
thang chuyén tiép tr miia mwa sang mua kho (thang
11), trong @6 thang 10 c6 tan sudt mwa axit cao
nhét.

- Ham luong sunfat (SO4%) trung binh nhiéu ndm
* dao dong trong khoang 1,49-1,80mg/l. Cung véi o,
chi sd lang dong Iuu huynh (DS) dao dong tir 0,883-
1,254 g/mnam. Sw vt troi clia chi s6 nay & Ca
Mau (1,254 g/m*nam) la do anh hwéng tir nguén
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gbc bién.
- Ham lwong nitrat (NO5") trung binh nhiéu ndm
clia nwée mua la 0,195-0,221mg/l. Chi sb ldng dong

“nito (DN) la 0,281-0,475 g/m#/n&m. Chi s6 nay &

tram Ca Mau 1a thap nhét, cao nhat la Tan Son Hoa
va Tay Ninh. ‘

- Khéng tim thay sw tong quan gitra lwgng mua
thang (mm) va ham lwgng cac anion SO,4? va NO5-
(R2<0,5). Ciing khéng co sw trong quan gitka ham
lwong ion H*va cac anion SO4% va NO3 (R2<0,5).

- So v&i cac tram khac cta khu vuec Béng A
(2000 - 2005), tinh hinh xdy ra mwa axit & khu viec
Nam Bo Viét Nam con thap, qua d6 chi s6 l&ng dong
Itu huynh (DS) va nito (DN) cling thap hon.

- Ca?* va NH,* 1a 2 thanh phan cation chinh trung
hoa tinh axit trong nwéc mura cda khu viree Nam Bo
(2005).
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