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TOM TAT

Bai bdo trinh bay két qud khdo sdt va phdn tich théng sé muwa axit trong vong 10 ndm 2013-
2022 tai Khanh Hoa. Két qua cho thay, trong 10 nam cho thdy sé lwong cdc trdan mua ¢ Khdanh
Hoa co xu huong tang dan tir nam 2014-2022, ti 1é trdgn mua axit o mirc kha cao o cac khodng thoi
gian 2013-2015 va 2018-2019, tuy nhién, cac nam gan day ti ¢ nay. rdt thap. Khao sdt s6 tran mira
theo thang cho thay s6 trdn muwa va tdn sudt xudt hién mwa axit déu roi vao cdc thang cudi nam.
Tién hanh phén tich nong dj cdc ion trong cdc trgn nwée mua cho thdy ion SO4% la thanh phan
chinh gdy muwa axit, ion Ca®* la thanh phan trung hoa axit chinh, dong thoi nguy co hinh thanh
mira axit van con ¢ mirc cao.

Tur khoa: Mua axit; Ty 1€ tran mua axit; pH.
1. MO PAU

Cung v6i su phat trién cia cac hoat dong kinh té, giao théng van tai, cong nghiép... 6 nhiém
moi trudng cang ngay cang tro thanh van dé thu hat sy quan tim cuia chung ta. Trong d6, mua axit
dang 12 mot trong nhing van dé nghiém trong hién nay. Mua a xit dugc hinh thanh khi cac hoat
dong cua con ngudi nhu d6t nhién liéu, san xuat cong nghiép phat thai khi SOz, NOx,... vao khi
quyén c6 hoi nude, giot nudc, tinh thé nudc s& chuyén hoa thanh axit H,SOs, HNO; sau d6 roi
xudng mit dat tao thanh nhiing tran mua c6 do pH < 5,6 [1, 2].

Hién nay, van dé suy giam chét lugng khong khi dang 1a mét van dé dang bao dong trén toan
cau va Viét Nam la mot trong nhiing khu vuc c6 mirc 6 nhiém khong khi cao. Mua axit gy ra
nhiéu thiét hai cho cay trong, vat nudi, gay hu hai cac cong trinh xay dung, anh huong dén chat
lwong dat, chét lugng nudc ngam cling nhu tac dong dén hé sinh thai [3, 4]. Do do, cac co quan
quan Iy méi trudng trong nhirg ndm gan day hét stc quan tim dién bién mua axit mot s6 ving &
nudc ta. Ving Duyén hai Nam Trung b 1a mot viing ven bién, quan trong ciia nudc ta, cac hoat
dong san xuat cong nghiép, du lich, giao thong vén tai dang ngay cang phat trién. Trong d6, Khanh
Hoa 1a tinh dang dugc dé xuét thanh tinh tryc thudc Trung Uong, dong vai tro quan trong trong su
phat trién cua Vung, nhét 1 vé du lich va nudi trong thity san. Vi vdy, viéc quan trac dién bién
mua axit 12 can thiét, gop phan d4nh gia chat lugng khong khi, cling nhu cac hoach dinh néng ngu
nghi¢p cua tinh.

Vién Nhiét d6i Moi truong da thuc hién nhiém vy quan tric va phén tich méi truong mua axit
tai tinh Khanh Hoa thoi gian hang chuc nim qua. Trong bai bao nay, dit liéu quan tric trong 10
nam gan nhat 2013-2022 bao gdbm d¢ pH, cac ion chinh trong nudc mua nhu anion CI, NO,", NOs,
SO.%, cation Na*, NH4*, K*, Mg?*, va Ca?* dugc phan tich, tong hop 1am co s nghién ciru ddnh
gi4 dién bién mua axit tai tinh Khanh Hoa.

2. PHUONG PHAP NGHIEN CUU
2.1. Phuwong phép 1iy miu

Dia diém léy mau nudc mua tai tram Nha Trang tinh Khanh Hoa c6 vi tri kinh d6 Pong 109°12,
vi d0 Bac 12°13 nam trong mang ludi quan trac quoc gia.
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~M?lu nude mua duge lay méu}heo Tiéu chuan Qqéc gia TCVN 5997:1995. Sau mdi tran mua
mau dugc lay bang thict bi lay mau be’ln tu dong. Thiét bi dugc mé ra khi ¢6 mua, nudc mua dugc
chtra vao binh nhya dung tich 1 lit. Mau nude mua sau khi lay duge bao quan va luu gitr theo Ticu
chuan Quoc gia TCVN 6663-3:2008.

Sau khi dp nhiét 51{), p~H va EC, mau nuéc mua duoc loc qua mang loc sach véi kich thudce 16
la 0,45um, r6i chuyén méu Vélq binh PE §ach. Mau dugc bao quan lar}h 0 nhiét d6 4°C, thoi gian
khong qua 28 ngay (4 tuan). Mau dugc bo sung thém mot trong hai chat bao quan sau: chloroform
CHCI3 0,2 ml/100ml hodc thymol 40mg/100ml dé chong lai qua trinh phan huy sinh hoc.

Céc mau dugc chuyén nhanh nhat yé Phong thi nghiém tai Vién Nhiét d61 moi truong dé phan
tich cac anion CI', NO2,, NOs', S0O.% bang thiét bi sac ky ion (Waters), cation Na*, NH4*, K*, Mg?*,
va Ca?* bang ICP-MS (Agilent).

2.2. Phuong phap xir 1y s6 liéu

~ MJ&i dot mAu phan tich xong, phai tinh toan can bang ion va do dan di¢n dé dénh gia chét lurong
s0 liéu theo huéng dan cua EANET [5]. Neéu ty s0 can bang ion va do dan di¢n tinh toan 1éch khoi
cac gid tri cho phép phai tién hanh kiém tra va phan tich lai mau do.

Hé sb twong quan giita cac ion héa hoc trong nuéc mua (SO4%, NOg', CI, NH4*, Ca?*, Na’,
Mg?" va K*) va cac thanh phan khac nhu pH duge phén tich bang ham PEARSON trong phan mém
Excel cho chudi dit li€u quan trac gan 700 trdn mua gitta cac thanh phan ion chinh trong nudéc mua
tur 2013-2022.

"Thanh phan nSS SO, nSS Ca?" (non-seasalt) 1a nong do SO, #, Ca?* khong c6 ngudn gdc tir
bién duoc tinh vdi ty 1€ clia sunphat va canxi v&i ion Na* trong nude bién theo cong thire:

nSSSO& = [SO.]- 0,251 [Na*] (1)
nSS Ca?* = [Ca®] -0,038 [Na'] )

Xac dinh thanh phan chinh gy axit nuéc mua va thanh phan chinh trung hoa nudc mua dwa
vao cac ty 1é [8-9]:

- Ty 1& NOs/nss- SO42 > 1, cho thdy NO3 13 thanh phan chinh gy axit nudc mua, nguoc lai
khi ty 1& nay nho hon 1 thi 1a SO4%.

- Ty 1& NH4*/nss- CaZ* > 1, cho thdy NH,* 14 thanh phan chinh trung hoa axit nudc mua, nguoc
lai khi ty 1€ ndy nho hon 1 1a nss- Ca?".

- Dbi voi ty 18 (NH4* + nss- Ca?)/( NO3 + nss- SO42) 1a gié tri trung hoa, khi ty 16 nay 16n s&
c6 gia tri pH tang va nguoc lai.

3. KET QUA VA THAO LUAN

3.1. Dién bién pH nwéc mwra

Dir lidu quan tric céc tran mua trong vong 10 nam 2013-2022 tai Khanh Hoa nhu hinh 1a. Két
qua cho thiy ngoai trir nim 2014 ¢6 sb tran mua thip thi sé trdn mua hang nim tuong ddi 6n dinh
tir 70-80 trdn mua/ndm va gan diy dang c6 xu hudng ting dan. Ty 18 xuét hién trin mua axit
(pH<5,6) xuét hién theo khoang thoi gian va phan bd khong dong déu, ty 1¢ cao (35-45%) vio thoi
gian 2013-2015 va 2018-2019, tuy nhién, ty 1é rat thdp vao niam 2016-2017 va 2020-2022, dic biét
nam 2021 sb tran mua nhidu nhung khong xuat hién mua axit. Xu huéng 3 ndm gan ddy déu c6 sb
trdn mua axit rat thip cho thiy chat luong khong khi & Khanh Hoa da duogc cai thién dang ké.

So sanh v&i mot sb tinh thude ving Duyén hai Nam Trung bd cho thdy c¢6 su cac xu hudng
khac nhau. Tai Pa Nang giai doan 2013-2022 tan suat xuat hién mua axit thép va cd xu huong
khong c6 mua axit [6]. Trai nguoc lai, tai Quang Ngai giai doan 2017-2022 tan suét xuét hién mua
axit duy tri & mirc cao [7]. Cac xu hudng nay cho thiy tan suit xudt hién mua axit khong chi phu
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thudc vao ngudn phat thai dia phuong ma con chiu anh huéng cia cac yéu td khac nhu hoan luu
khi quyén, dia hinh...

Nhom nghién ciru cing da tién hanh phan tich dién bién mua axit theo cac thang nhu hinh 1b.
Ket qua cho thay, s6 tran mua dién bién theo hai mua ro rét, nira dau nam thudng it trin mua, nta
cubi ndm c6 sb tran mua ting 1én dang ké. Ty 1¢ xuat hién mua axit thap vao khoang thang 3 den
thang 8, dac biét thang 3 chwa ghi nhan tran mua c6 pH<S5,6 trong vong 10 nam qua. Ty 1¢ Xudt
hién mua axit cao vé cudi nim, cao nhit vao thang 10 va thang 11 trong nim. Diéu nay co thé do
nhing thang nay 1a mia mua chiu anh hudng ciia khi tugng, hudng gié va dich chuyén 6 nhiém tir
vung khac gay ra.
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Hinh 1. Dién bién mua axit tai Khéanh Hoa trong khodng thoi gian 2013-2022.
3.2. Dién bién cac ion chinh trong nuwéc muwa
3.2.1. Hé s6 twong quan
Bang 1 1a két qua hé s twong quan giita cac ion, do pH cua 700 mau tir cac trin mua dién ra
trong khoang thoi gian 10 nam 2013-2022 tai Khanh Hoa.
Bing 1. Twong quan gitta cdc thanh phan ion trong nwée mua.

ClI NOs" SO,* Na* NH,* K* Mg? Ca**
pH 0,048 0,044 -0,114 0,021 -0,045 0,028 -0,023  -0,044
Cr 1 0,295 0,728 0,951 0,613 0,381 0,535 0,809
NOs 1 0,153 0,330 0,274 0,134 0,106 0,166
SO4* 1 0,657 0,498 0,549 0,775 0,914
Na* 1 0,597 0,316 0,404 0,695
NHs* 1 0,364 0,269 0,511
K* 1 0,469 0,445
Mg?* 1 0,660
Ca** 1

Két qua cho thiy ion SO twong quan nghich va c6 hé sb twong quan gan nhit v6i do pH,
diéu nay cho thay ion SO4% ¢ kha ning la nguyén nhan gy mua axit tai dia phuong nay. Ngoai
ra, c6 sy tuong quan thuén Na*, Cl" va Ca?*, SO4% véi hé sb tuong quan déu cao hon 0, 9. Dleu
nay cho thiy, pH ¢ Khanh Hoa chiu tic dong dang ké ctia mua dai dwong va bui co ngudn gdc
da voi (CaS0s).
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3.2.2. Cdc thanh phdn lam thay doi gid tri pH nuée muwa

Nong d6 cac ion chinh dugc thé hién trong hinh 2. Két qua cho théy, néng do ion CI, SO,
Na*, Ca?* chiém ty trong 16n, trong do, ion CI chiém ty trong 16n nhét va duy tri & muc 35-45%
trong giai doan 2016-2022, dicu nay thé hién sy anh hudng cua nudc bién dén ham lugng cac ion
trong nudc mua.

Ham luong SO4Z, NO3 tuong ddi cao trong nudc mua lién quan dén phat thai cua cac hoat
dong san xuat cong nghi€p, st dung nhién li€u hda thach, hoat dong ctia cac phuong tién tham gia
giao thong.
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Hinh 2. Ty I¢ cac ion trong nuéc mua giai doan 2013-2022 tai tinh Khdanh Hoa.

Ngoai viéc xac dinh theo pH, ciing c6 thé xem xét dai luong khac dé nhan biét diu hiéu mua
axit nhu ty 1¢ T= (NH," + nss- Ca*")/( NO3z+ nss- SO4*). Hinh 3 cho thdy, naim 2016-2017 ty 16 T
cao nhit va thyc t€ trong hai nam do tan suat mua axit cling rat thip. Nhin chung ty 18 nay nho hon
1 cho thdy ndng do cac cation NH,* va Ca?* khong du dé trung hoa cac anion NOs™ va SO trong
nude mua, do d6, nguy co xuat hién mua axit van hién hitu.

201320142015201620172018201920202021 2022
Hinh 3. 7y I¢ (NHs" + nss- Ca®*)/( NOz+ nss- SO42).

Dé nhan dinh ion chinh gdy mua axit va trung hoa axit, c6 thé xem xét dén ty 1¢ NOz/nss- SO>
va NH4*/nss- Ca?* nhu hinh 4. Két qua cho thay, ty 1¢ nay trong 10 ndm qua déu nho hon 1 (ngoai
trir ndm 2022 ty 1& NOs/nss- SO4* >1), cho thay ion chinh gdy mua axit 1a ion SO4% va ion chinh
trung hoa axit la ion Ca%". Két qua cac thanh phan gy mua axit va trung hoa axit cling twong ddng
v6i mot sb nghlen ctru trude day & mot sb vung nhu Hoa Binh [8], Lang Son [9], tuy nhién, cé su
khac biét vé ion chinh trung hoa véi mot sb ving nhu cac tram Ha Dong, Bic Quang, Yén Bai [9].
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lon SO4% chiém ty trong rat cao ¢ giai doan 2013-2015 nhung tir 2016 dén nam 2022 thi ty
trong da giam di rd rét, ddng thoi ty trong ctia ion NOs™ dang ¢6 xu hudng ting, dic biét 1a nim
2022 dan t6i ty 18 NOs/nss- SO.2 dang c6 xu hudng tang 1én rd rét (hinh 4a). Didu nay cho thay,
thanh phan gdy mua axit chinh dang chuyén tir ion SO4> sang ion NOs™. Hinh 4b ciing cho thay ty
16 NH4*/nss- Ca?* & mtc nho 0,3 nhung dang c¢6 xu hudng ting din theo cac nim, cho thay vai tro
trung hoa ctia ion NH," dang ngay cang 16n.
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a) Ty ¢ NOg/nss- SO,* b) Ty Ié NH,*/nss- Ca?*
Hinh 4. Ty I¢ cac ion chinh gdy mua axit va trung hoa axit.
4. KET LUAN

Két qua tir dit liéu quan tric tir cac trén mua cho thiy, tin suit co mua axit tai Khanh Hoa dang
¢6 xu hudng thip trong nhiing nam gan day. Thong ké clng cho thiy, tin sut xuit hién mua axit
thuong vao mua mua cudi nam. Ion gy mua axit chil yéu van 1a SO,* nhung c6 xu huéng dang
bi NOs thay thé vai trd chinh, ion dong vai tro chinh trung hoa axit trong mua la Ca?". Mic du dix
liéu gié tri pH thap trong vai nam gan day, tuy nhién ty 1¢ (NH4" + nss- Ca?")/( NOs + nss- SO4?)
con thap hon 1, do d6, vin c6 nguy co xuit hién mua axit & tinh nay.

Loi cam on: Nhom tac gia cam on sy tai tro vé kinh phi tir Hop dong nghién cutu khoa hoc va phat trién

cong nghé sé 216/2023/HPKHCN ciia Vién Nhiét déi méi trieong va sw gitip dé vé ¥ twong khoa hoc ciia
PGS.TS Lé Anh Kién.
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ABSTRACT
Research on acid rain developments in Khanh Hoa province in the period 2013-2022

The paper presented the results and analysis of acid rain parameters within 10 years
from 2013 to 2022 in Khanh Hoa province. The results showed that, over 10 years, the
number of the rains in Khanh Hoa tended to increase gradually from 2014-2022, the rate
of acid rain was quite high in the periods from 2013 to 2015 and from 2018 to 2019.
However, in recent years this rate has been very low. Surveying the number of the rains by
month showed that the number of the rains and the frequency of acid rain fall in the last
months of the year. The analysis of the concentration of ions in rainwater showed that SO4*
ion was the main component causing acid rain, Ca®* ion was the main acid neutralizing
component, and the risk of acid rain is still high.

Keywords: Acid rain; Acid rain rate; pH.
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