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Tém tit: MAu nudc mua léy tai cdc tram quan tric mién Bic Viét Nam thang 5 nam 2015 da dugc
phén tich xdc dinh thanh phan héa hoc. Chin anion va cation v6 co bao gdm CI', NO;", NO,’, SO~
NH,*, K*, Na*, Ca**, Mg”* dugc phan tich dong thoi trong mot 1dn bom miu bang thiét bi dién di
mao quan tw dong xdch tay loai hai kénh. Cic cation xuét hién trong nudc mua voi ndng do theo
thir ty Ca®* (gié tri mean: 77,2 pEqL™") > Na* > Mg**> NH,* >K* (gi4 tri mean: 4,1 puEqL™), con
dbi v6i anion 1a SO,* (gid tri mean: 129,1 uEqL™) > CI'> NO; > NO, (gi4 tri mean: 9,2 pEqL™).
Céc ion Ca™*, Mg®* va NH," 1a thanh phan trong nhét trong qué trinh trung hoa mua axit & khu vic
nghién ciru. Ton Ca** ¢6 ngudn gdc chinh tir dat d4, CI", Na* va Mg”* ¢6 ngudn gdc chinh tir bién,
con SO42' va NOj Xuét hién trong nuéc mua chu yéu tir cac hoat dong nhan tao.

Tir khéa: Nude mua, thanh phan, kha ning trung hoa, yéu t6 1am giau, ddnh gid ngudn.

1. Pit van dé

Tai cdc nuéc dang phat trién, véi toc do
tang truong cao ciia nén kinh té va tiéu thy ning
luong, 6 nhiém khong khi tré nén vén dé c6 y
nghia xa hoi, can dugc xem xét mot cach khoa
hoc. Nudc mua déng mot vai tro quan trong
trong viéc thu gom cdc thanh phan hoa tan tir
khi quyén, do vay dic diém thanh phan nudc
mua s& cung cap thong tin vé déng gép cua cic
ngudn khac nhau vao 6 nhiém khéng khi.

Bai bdo nay trinh bay két qua xdc dinh
thanh phan nudc mua ldy tai 12 tram quan tric

* Téc gia lién hé. DT: 84-912380373
E-mail: hoanggianga0 @ gmail.com

nuéc mua & cdc tinh thanh phd mién Bic Viét
Nam. Tir cdc két qud thu duoc cé thé so bd
dénh gia vé dic diém thanh phan nudc mua &
khu vyc nay bao gdm: céc thanh phan déng gép
chinh cho tinh axit, kha nang trung hoa tinh axit
cia nudc mua, yéu td 1am gidu nudc mua tir
ngudn nudc bién hay dat, sy déng gép khéc
nhau tir cdc ngudn gdc tu nhién, nhin tao cho
céc thanh phan ciia nudc mua.

2. Phwong phip nghién ciru va héa chit,
dung cu

* Ldy mau: 22 mau nudc mua dugc lay vao
thdng 5/2015 tai c4c tram quan tric thuoc 4
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ving: ving Bic Trung bo: tram Thanh Hoéa,
tram Vinh; viing Pong bang Bic bo: tram Ciic
Phuong, tram Hai Duong, tram Moi truong Ha
ndi, tram Ninh Binh, tram Thuy van va Mo6i
truong Ha ndi; ving Dong Bic bo: tram Béc
Giang, tram Bai Chdy, tram Phu Liéu; vung
Viét tri: tram Thai Nguyén, tram Viét Tri. Mau
dugc 14y theo Tiéu chuin quy dinh tam thoi vé
quan tric méi truong khong khi va nude cua Bo
Tai nguyén Mbi truong. Miu nudc mua dugc
bao quan bang toluen, & nhiét do 4°C, khong
qué 40 ngay.

* Hoéa chat: Cdc héa chit tinh khiét phan
tich dugc mua tr Merck hodc Sigma- Aldrich
bao gdm: histidin (rdn), axit axetic bing
(100%), 18-crown-6 (rdn), cdc mudi rin: natri
clorua (NaCl), kali clorua (KCl), canxi clorua
(CaCl,), magie clorua (MgCl,.6H,0), amoni
clorua (NH4Cl), natri nitrat (NaNO;), natri
sunfat (Na,SO,) va dung dich gbc nitrit 1000 mg/L.

* Phuong phdp nghién ctu:

- Théng s6 pH clia nuéc mua dugc do tai
hién truong bang may do pH cam tay (Hach)

- Nhém cac anion chinh bao gém: clorua,
nitrat, nitrit, sunphat va nhém cation chinh bao
gém: amoni, natri, kali, canxi, magie dugc xéac
dinh dong thoi bang phuong phap dién di mao
quan st dung thiét bi dién di mao quan ty dong
2 kénh (tu ché tao) ding bd phét cao thé EMCO
véi detector do dan khong tiép xuc (version 12)
va b ghi Edaq 401 [1].

Céc diéu kién phan tich cu thé dugc liét ké
sau day: thé tich vong mau: 150 pL, thoi gian
bom miu 5 gidy, thoi gian chuyén mau 2 gidy,

thoi gian ddy miu 4 gidy; Kénh phan tich
anion: vi trf van kim: 0.10, mao quan silica
dudng kinh trong 50 pwm, dién thé tach + 15 kV,
dém: histidin 12 mM c6 pH 4,0 diéu chinh bang
axit lactic; Kénh phan tich cation: vi tri van
kim: 0.16, mao quan silica dudng kinh trong 25
um, dién thé tich -15kV, dém histidin 12 mM
c6 pH 3,8 didu chinh bang axit axetic va bo
sung thém 18-crown-6 nong do 2 mM.

Céc anion dugc dinh lugng theo phuong
phap ngoai chuan véi duong chuan 7 diém c6
néng do tr 0,25 téi 20 mg/L, céc cation dugc
dinh lugng theo phuong phdp ngoai chuan véi
dudng chuan 7 diém c6 ndng do tir 0,2 t&i 10
mg/L, cic trudng hop ddng do vuot qua duong
chudn s& dugc pha lodng mau bang nudc deion
trude khi phan tich. Mot s6 mau duge do d6i
chimg bang phuong phdp tiéu chuan 1a sic ky
ion dé khing dinh do chinh xéc cua cic két qua
do bang phuong phdp méi - dién di mao quan.

- Ham lugng bicacbonat dugc tinh toan theo
cong thirc 1y thuyét sau:

[HCO; “]= {K(S+[Me**]) }/(10-pH+K)

trong d6: K =4,2 x 107 12 hing s6 phan ly bac
1 cta H2CO3,

S = 3,05 x 10% molL™ 1a d6 tan cua CO,

trong nudc & diéu kién 25°C, 1 atm,
[Me**]=([Ca**1+[Mg**]) molL™".

- Chi s6 cin bang ion dugc tinh cho céc
méiu da phan tich dé x4c dinh tinh hop 1y cua
céc két qua phan tich, dy dodn ion con thiéu
cho cén bang.

(Téng n6ng do cation — Téng néng d6 anion)

x 100%

Chi s6 can bang ion =

(Téng ndng do cation + Tdng ndng dod anion)

(nong dg tinh theo dwong hrong)



D.H. Anh va nnk. / Tap chi Khoa hoc PHQGHN: Khoa hoc Ty nhién va Cong nghé, Tap 31, $64(2015) 1-8 3

- Céc thanh phan va ty 1¢ thanh phan dic
trung cho tinh axit cia nuéc mua, khd nang
trung hoa axit, yéu t6 1am gidu nuéc mua, sy
déng gbp tir cdc ngudn gde khic nhau cho cic
thanh phan ctia nudc mua duge xéc dinh trén co
s& cdc két qua phan tich dé dwa ra danh gid so
bod vé dic diém thanh phﬁn nudc mua léy tai
céc tram quan trc khu vuc mién Bic.

3. Két qua nghién ciru va thio luin

3.1. Két qua xdc dinh thanh phan nuwée muea ldy
tai cdc tram quan trdc

Trudc hét dé khang dinh kha ning st dung
phuong phdp dién di mao quan xdc dinh céc
thanh phan anion, cation co ban trong nudc
mua, 10 miu da dwoc gui di phan tich ddi
chimg bang phuong phap sic ky ion tiéu chuan
tai Phong thi nghiém Phéan tich Méi trudng cia
Trung tdm mang ludi khi twong Thuy van va
Mai truong. Sai léch két qua thu dugc tir hai
phuong phép trong khoang chép nhan duoc Ia
+15% (s6 lidu chi tiét khong trinh bay trong bai
nay). Dién di dd tiéu biéu khi phan tich miu
nudc mua that déng thoi trén 2 kénh cuta hé
thiét bi dwoc thé hién trén hinh 1. Trong thoi
gian 6 phiit c6 thé hoan thanh phép phan tich ca
hai nhém cation va anion véi d6 phan giai cac
tin hidu trong timg nhém tdt.

Thanh phan anion, cation co ban va pH cia
22 miu nudc mua cling cdc gid tri tinh todn cn
bang ion dugc chi ra trong bang 1. Chi sb cén
bang ion cla cdc miu nudc mua cé gia tri déu
duong, 13/22 mau cho chi sb véi gia tri <5%,
cdc gid tri con lai déu <15% dat véi tiéu chi
kiém tra cin bing ion theo hudng dan cua
Mang lu6i Gidm sit Lang dong Axit ving
Pong A. Tong ndng do cation ludn cao hon
téng néng d0 anion (Zcation=257,1 +231,5
UEqL" va Zanion=237,5 #221,6 uEqL") cho
thdy trong nudc mua c6 thé cé cic anion vo co

khic nhu F, PO, va cdc anion hitu co nhu
format (HCOO") hay axetat (CH;COO™) nhung
chua duoc do (chiém khoang 3,2%- xem hinh 2).

o
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Hinh 1. Pién di 6 phan tich mau nudc muwa M3-19
st dung hé thiét bi dién di mao quan 2 kénh.

H+
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91 % " 15,2 % NOg
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Ca2°* | NO,
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Na+*
1,2%
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Hinh 2. Phan traim déng gop ciia cic ion
trong thanh phan nudc mua.

Su déng gép cua tung anion, cation trong
thanh phan ion ciia nudc mua dwoc biéu dién
trong hinh 2. C6 thé thiy sy ¢6 mit ciia céc ion
trong thanh phan nuéc mua theo thir ty tir cao
xudng thap nhu sau: Ca®>* > SO,> >CI' > Na* >
Mg**> NH," > NO; > HCO5 > NO, >K*. Nim
ion chinh c6 déng gép tir 23% t6i 9% la Ca**,
SO,%, CI', Na*, Mg* va tong cia ching chiém
t6i 77,4% tong ion trong nudc mua. Trong sb
céc ion ndy, chi c6 sunfat c6 nguon gbc chinh
tr hoat dong @bt than va nhién li€u hoa thach.
Néu so sanh véi két qua thanh phan nuéc mua
tai Quang Chau, Trung Quéc [2] theo thu tu
SO,> > Ca** > CI' > NH," > Na* > NO; >
Mg?*> HCO; > NO, > K*, ¢6 thé thdy su khic
biét khi trong nudc mua & Trung Qubc céc ion
c6 ngudn gdc nhan tao chu yéu nhu SO,> ,
NH,*, NO; chiém wu thé hon. Néu xét vé& gia tri
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nong do tuyét ddi, ham lugng céc ion SO, , Céc gia tri ndy gin véi khoang ndng do tim
NH,*, NO; tim thdy trong nuwdc mua tai mién thdy trong nudc mua tai Singapore, Seoul - Han
Béc Viét Nam cua nghién ciru nay 1a thip hon Qudc, cao hon so voi khu vyc Brasil (xem bang
nhiéu 1an so véi s6 ligu trong nudc mua & Béc 2).

Kinh, Quang Chau, Nam Ninh - Trung Quéc.

Béng 1. Két qua thanh phan céc anion, cation co ban trong nudc mua va chi s6 cin bang ion

MAu nréc mua Nong dd céc anion co ban (MEqL™) Néng db cac cation co ban (MWEqL™) pH Téng Téng can
anion cation bang
Tram  Miu  CI _NO; NO, SO7 HCO; NH; K Na'®  Ca® Mg® H;0 (MEQL™) (uEqL") ion
14y méu tinh * (%)
Thii  M2-19 416 1.6 76 844 180 83 T 437 704 490 1,0 601 1631 17124 27
TR M2-20 552 10,0 A 15 9l - 541 656 -89 505 1238 1377 53
Vet M3-19 321 203 11 1505 433 297 133 455 1480 442 05 629 2569 2811 45
. M3-20 337 129 - 1167 154 85 - 318 1295 289 17 576 1787 2064 72
M3-21 251 - - 259 11 - - 9.2 00 482 85 507 21 659 116
Bic Giang  M4-21 79 79 - 710 82 173 - -840 00 17 576 950 1030 4.1
Baichdy  MS5-20 65,4 ; - 424 130 166 - 285 541 324 1,0 601 1208 1326 46
Philidu  M6-19 735 26,5 - 2137 257 261 133 609 2185 502 18 575 3394 3706 44
M6-20 268 139 - 269 08 00 308 124 235 77 81 509 683 825 95
Cic M7-20 53,0 164 - 391 12 221 82 87 605 140 129 489 1097 1263 7.1
PRI 701 3.0 200 - 299 15 442 - - 456 - 60 522 825 958 75
MT  M8-19 766 224 - 544 756 83 96 391 1564 300 01 701 2290 2435 3,1
Hamol V1820 894 87 - 462 811 110 200 452 1489 400 01 7,16 2255 2652 81
M8-21 15,1 - - 709 118 195 - - 615 150 10 598 97.9 1030 26
Ha M9-20 395 193 - 613 27 216 280 151 - 681 48 532 1229 1376 5.7
I;i;kzng MI0-19 1189 612 - 5391 1763 748 145, 2134 3969 1121 02 673 8955 9423 25
1N

MI1020 1439 202 o 3940 1711 59,0 74,2 1190 3673 1490 02 6,67 7292 7688 26
TVEMT  M1I-19 1100 29,5 - 1763 1188 83 156 1097 2574 639 01 683 4347 4550 23
Tl Vi 524 157 - 470 253 286 - 334 699 129 03 657 1403 1452 17
Thanh  MI219 699 30.2 - 2243 1701 22,1 272 456 3354 1000 01 693 4945 5304 35
ho MI220 518 289 - 1213 239 200 - 553 1518 100 1,0 6,00 2259 2381 26
Vinh M13-20 12,7 - - 269 0,7 - - - 308 100 11,5 494 403 523 130

Min 7.9 - 7,6 25,9 0,7 - - - - - 0,07 4,89 40,27 52,28

Max 143,9 61,2 10,7 539,1 176,3 74,8 145 2134 396,9 149 12,9 7,16 895,5 9423

Trung binh 55,7 17,1 119,1 449 20,7 17,5 444 131,0 40,3 33 2375 257,1

(SD) (35,6) (13,8) 9,2(2,2) (129,1) (60,2) (18,6) (33.4) (49, 6) (116,6) (39,2) 4,2) 6,0 (221,6) (231,5)

Median 52,1 16,1 9,2 66,1 16,7 18,4 4,1 38,5 77,2 31,2 1,0 6,0 160,1 170,4

Béng 2. So sdnh thanh phan héa hoc ctia nuée mua (UEqL™) tai mot s6 khu vuc trén thé gidi

Khu vuc pH CI' NOy SO, NH,t K* Na* Ca* Mg*
Mién Bic VN 6,00 52,1 16,1 66,1 184 41 385 772 312
Quang Chau, TQ [2] 4,49 86,8 534 163 706 329 550 103 17,0
Nam Ninh, TQ [2] 5,15 143 39,6 242 193 12,1 23,0 295 31,7
Bic Kinh, TQ [2] 6,01 31,5 84,1 249 234 120 163 191 338
Singapore [3] 420 342 223 835 191 72 328 16,1 6,54
Seoul, HQ [4] 470 182 299 709 664 3,5 105 349 69
Juiz de Fora, Brasil [5] 5,77 17,3 162 142 208 7,0 250 39,6 24,1
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vé pH cta nudc mua, 32 % $6 mau (7122
m?lu) c6 pH ¢ muc d¢ axit tir 4,0 t6i 5,6, 27%
s6 mau (4/22 miu) c6 pH axit nhe (g voi gid
trj pH ¢& 5,6 t6i 6,0), 41% s6 mau (9/22 mau)
c6 pH t 6,0 tré 1€n. So sanh voi $b liéu cua
Tong cuc Khi tugng Thily van trong 3 nim gan
day thi tin sudt xudt hién mua axit nay 1a phu
hop v6i giai doan miia he ¢6 mura, thip hon so
voi giai doan miia dong it mua & mién Béc. Céc
diém c6 mua voi pH axit khong chi ¢ cic khu
vuc cong nghiép hay thanh phd nhu Viét Tri,
Thai Nguyén, Bic Giang, Vinh ma ca & Ciic
Phuong.

3.2. Qud trinh axit héa va trung hoa nuoc mua

H,S0,, HNO; va mét sd axit hitu co la
nhitng thanh phan déng gép chinh cho qua trinh
axit héa nudc mua. Tuy nhién véi nhitng két
quéa thu dwoc khong c6 mdi quan hé giita do
axit ctia nuéc mua (H;O") va nong do SO,
NO; hay téng ndng do hai ion trén (R* = 0,1 —
0,2). Nhu vdy c6 thé thiy do axit trong nudc
mua ¢ khu vyc nghién ctru bi anh huéng nhiéu
do cac thanh ph?ln bazo nhu CaCO;, MgCO;
hay NH; c6 kha ndng trung hoa cdc dang axit
(xem hinh 3). Ngud¢i ta thuong st dung hé sd
FA = [H+]/([SO,* 1+ [NO;]) biéu thi phan axit
phét sinh do cdc axit manh néi trén khong bi
trung hda boi thanh phan bazo, hé sd nay tinh
dugc 12 0,02 (str dung gid tri mean ctia ndng
do cdc ion trong bang 1), ching t6 98% axit
dd dugc trung hoa.

Kha nang trung hoa nudc mua cua cic dang
bazo ¢6 thé tinh theo phuong trinh: NFx = [X]/
[SO.” 1+ [NOsT] (n6ng do tinh theo duong
luong). Céc gid tri NFc,, NFy,, NFyps tinh
duoc 1an luot 12 0,94, 0,38 va 0,23 nhu vay Ca*
1a thanh phin quan trong nhit trong qud trinh
trung hoa mua axit & khu vuc nghién ctru.

Dé danh gid cin bang gitra qud trinh axit
héa va qué trinh trung hoa axit trong nudc mua
nguoi ta st dung ty 1¢ giita tiém ning trung hoa
(NP) so véi tiém nang axit hdéa (AP): NP/AP =
([Ca™ 1+ [NH, D/([SO4 1+ [NO5']). Gid trj tinh
duoc ¢ khu vuc nghién ctu 1a 1,32, so sanh voi
ty 1& tim dwoc & Quang Chau — Trung qudc [2]
12 0,80, & Pune - An d6 [6] 12 1,33 cho thiy cic
thanh phan bazo ¢ diy hoan toan c¢6 kha ning
trung hdoa mua axit.

800.0

600.0

400.0
R?=0.876

200.0 -

Mg?+ + Ca2* + NH,* (LEqL™)

0.0

0.0 200.0 400.0 600.0 800.0
SO,2 + NOy™ (UEqL™)

Hinh 3. Mbi quan h¢ giita [Mg**+ Ca®*+ NH,"] va

[SO,”+NO5].

3.3. Phan tich tirong quan cdc thanh phan trong
nwoc mua

Trén co s& s6 li€u thanh phén cu thé cua
cdc mau nudc mua, ta ¢ thé xdy dung cic
trong quan theo cip thanh phan. Két qua xay
dung twong quan cho thiy, pH khong c6 tuong
quan ddng ké (p < 0,01) véi cdc thanh phéan ion
khdc cta nuéc mua. Twong quan tdt gitta SO,
voi NH," va NO;™ (hé sé tuong quan 0,785 va
0,781 tai p<0,01) cho thay rd ngudén gdc nhan
tao clia cdc ion ndy, nhét 1a sunfat tir ngudn dot
chdy than, nhién li¢u dong co giao thong, cic 1o
dbt... Ca®™ cho tuong quan tot voi Na* (r =
0,836), CI (r = 0,810) va Mg **(r = 0,782) cho
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thiy c6 su lang dong cua cdc hat tir bién vao
dat lién.

3.4. Hé s6 lam giau

Hé s6 1am giau (EF) 1a thong sd thuong
dugc st dung dé nhan dang ngudn gdc cic
nguyén té thanh phan trong nuéc mua. Trong
sO cdc nguyén t6 c6 mat phd bién trong nude
mua, Na duoc st dung 1am nguyén t6 so sénh
cho ngudn gbc tir bién, Ca la dai dién cho
ngudn goc dat da tir luc dia. Hé s6 1am giau EF
dbi véi ion X dugce tinh theo cong thirc:

EF pién = [X/Na"Tnuse mua/ [X/Na Toién

EF gic = [X/Ca™ Tnuse mar/ [X/Ca” Taie
Nhin chung thi yéu t6 déng gép tir bién cho
nitrat va amoni rat nhd, nén chi tinh EF ;;, cho
céc ion CI', Mg™*, K*, SO,* va Ca®, con EF g
chi tinh cho céc ion K*, Na*, Mg*, CI', SO,* va
NO;. Céc gia tri EF tinh dugc liét ké trong

bang 3. Néu EF cho gi4 tri nho hon hogc 16n
hon 1 nhiéu chimg t6 dd ¢6 qud trinh 1am giau
hay pha lodng déng ké so voi ngudn so sanh.
Ton clorua ¢6 EF iz, = 1 va EF 44 =217,8 chira
r0 rang la ¢6 qué trinh lam giau ion nay trong
nuéc mua va bi anh huéng chu yéu tir ngudn
bién. K* ¢6 ndng do gin twong duwong nhu
ngudn bién va bi pha lodng hon so véi ngudn
dat. Mg* c6 ndng do gan tuong duong nhu ca
hai ngudn bién va dit. Gid tri EF g, cua Ca™ 12
45,6 khang dinh ngudn gbc tir dat lién cua ion
nay. Ca hai gia tri EF 3, va EF 4, cua sunfat
déu 16n hon 1 nhiéu chi ra ¢6 sy lam giau ion
nay trong nudc mua so voi hai ngudn so sanh ty
nhién, hay néi cdch khic nguén gdoc ion nay
trong nudc mua chii yéu 12 tir ngudn nhan tao.
D6i v6i nitrat, khong ¢6 ngudn gbc tir bién va
gia tri EF 45 = 99 rat cao ching té ciac hoat
d6ng nhan tao 1a ngudn gbc chinh cia ion nay
trong nudc mua.

Bang 3. Hé s6 1am giau lién quan téi ngudn bién hodc dat dbi véi cdc thanh phan nudc mua
tai khu vuc nghién ctru & mién Bac Vi¢t Nam 2015

K'  Ca* Mg*  CI SO/
[X/Na'pe’ 0,022 0,044 0227 1,16 0,125
[XNa e mm 0,107 2,008 0,811 1355 1,719
EF ué0 485 456 358 1,17 138

K*  Na* Mg* CI'  SO& NOy
[X/Ca™] " 0,504 0,569 0,561 0,0031 0,0188 0,0021
[X/Ca™ lwsemea 0,053 0,498 0,404 0,675 0,856 021
EF g5 011 088 072 2178 455 99

% gid tri tham khao tur tai liéu [2].

Tt cac gid tri ty 1€ ion trong mau nudc mua,

phai ké t6i mot phan kali xuat phét tir hoat dong

trong cic ngudn so sanh tir bién va dat & trén c6
thé tinh todn so bo su déng gép cua cic ngudn
khic nhau vao nhimng thanh phan ion chinh
trong nudc mua nhu trong bang 4. Céc sb liéu
cho thdy hau nhu tat ca luong sunfat, canxi va
kali c¢6 ngudn gbc khong phai tir bién. Canxi va
kali c6 ngudn gdc chinh tir dat d4, nhung ciing

d6t sinh khdi, phy pham nong nghiép. Kali c6
mdt trong cic hat ran tho trong dat, hodc cac hat
rin c6 kich thuéc nho tir qui trinh @6t sinh
khéi, tuy nhién khé c6 thé phan biét hai ngudn
nay trong thanh phan ling dong udt (nudc
mua). Clorua xudt phét chinh tir bién (85,6%)
va ngudn nhan tao 13,9%. D6i voi nitrat va
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sunfat sy déng gép tir dat d4 1a rat it 1-2%, chi
yéu 1a tir ngudn nhan tao v6i hon 90%.

Béng 4. Céc ngudn déng gop vao nhirng thanh phan
chinh ctia nuéc mua tai khu vuc nghién ctru
& mién Bac Viét Nam 2015

Nguon déng gép
Ton Bién (%) Luc dia
Dt (%)  Nhan tao (%)
SO 73 2,2 90,5
NO;y - 1,0 99,0
Cr 85,6 0,5 13,9
Ca®** 2,2 97,8
Mg* 72,0 28,0
K* 20,0 80,0

4. Két luan

Nghién ciru ddnh gid so bd thanh phan nudc
mua tai cic tram quan tric mién Béc Viét Nam
da duoc thyc hién vao thang 5 nam 2015. Viéc
phan tich thanh phan ion trong nuwdc muwa di
duogc thyc hién bang thiét bi dién di mao quan
tu dong, xach tay loai hai kénh, cho phép xéc
dinh ddng thoi 9 anion va cation vO co trong
mdt 1an phan tich. Céc két qua cho thay Ca®,
SO,*, CI', Na*, Mg** 1a nhitng ion c6 déng gép
chinh vao thanh phan nuéc mwa. Ca*, Mg va
NH," 12 thanh phan trong nhét trong qud trinh
trung hoa mua axit, hién tai, cdc thanh phén
bazo nay hoan toan cé kha nang trung hoa mua
axit ¢ khu vuc nghién ctu. Xac dinh hé s6 lam
giau tir bién, tir dat cho thiy Ca®* ¢6 ngudn gdc
chinh tir dat d4, CI', Na* va Mg®* ¢6 ngudn gdc
chinh tir bién, con SO,* va NO;” xuit hién trong
nudc mua cha yéu tur cac hoat dong nhan tao.

Loi cam on

Céc téc gid chan thanh cdm on sy ho tro tai
chinh @ thyc hién nghién ctru nay tir dé tai
13/HD - DT.13.14/CNMT thudc Chuong trinh
NCKH, ung dung va chuyén giao cong nghé
phat trién nganh Céng nghiép Mai truong do
B6 Cong thuong quén 1y.
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Chemical Composition of Rainwater at Monitoring Stations in
Northern Vietnam
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Abstract: Rainwater samples collected from monitoring stations in northern Vietnam in May 2015
were analyzed to determine the chemical composition. Nine inorganic anions and cations including CI
, NO5, NO,, SO,” NH,*, K*, Na*, Ca® and Mg”* were analyzed simultaneously in a single sample
injection by two channels- portable automated capillary electrophoresis system. The concentration of
cationic components followed the order: Ca®* (mean value of 77.2 uEqL™") > Na* > Mg**> NH,* >K*
(mean value of 4.1 quL'l), and SO,* (mean value of 129.1 quL'l) >Cl' > NO; > NO, (mean value
of 9.2 uEqL™") for anionic components. Ca**, Mg** and NH," were major neutralization constituents
of the rainwater. Ca** was assigned to soil contribution, CI", Na" and Mg2+ to sea-salt contribution
and SO,” va NO;" to anthropogenic sources.

Keywords: Rain water, composition, acid neutralization, enrichment factor, source assessment.



