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TOM TAT

Song An Cuyu 1a mét chi luu ctia song Huong ¢ phia Nam kinh thanh Hué, la noi
c6 mat do dan cu day déac tap trung hai bén bo. Két qua khao sat nudc mét song
An Cyu tir thang 11/2018 dén thang 07/2019 cho thay, mttc 6 nhiém cac chat hiru
co (BODs, COD) va cac chét dinh dudng (NHs*, NO2, TN, POs*, TP) gia ting vé
mua mua va giam vé mua khod. Nong d6 Chlorophyll-a trong nuwéc song dao dong
ttr 1,9 dén 86,8 ug/L, ching to c6 biéu hién cua sy phu dudng. Tong coliform dao
dong tir 43 dén 240000 MPN/100 mL. Yéu t6 quyét dinh sy pht dudng cua song
An cuu la P (100 % truong hop c6 ty s6 TN/TP > 6). Tinh trang pha dudng cta
song An Cuu qua chi sd Vollenweider (TRIX): 100 % trueong hop ¢ mtec siéu phu
dudng (TRIX > 8). Bén canh d6 tuwong quan gitra chi s6 TRIX va cac thong s6 chat

Irgng nudce cling deoc danh gia.

Tw khéa: pht duong, TRIX, song An Cuu, Hué.

1. MO PAU

Thtra Thién Hu€ ¢ mat d¢ song ngoi day ddc, trong d6 song Huwong va cac chi
luu déng vai tro quan trong vé kinh t€, van hda va xa hdi cua tinh Thira Thién Hué.
Song An Cuyu la mét chi lvu ctua song Huong ¢ phia Nam kinh thanh Hué, la noi ¢6
mat do dan cu day ddc tap trung hai bén bo. Trong nhiéu nam gan day, chat thai tw
cho Bén Ngu, cho An Cyu, khu dan cu... mang theo lwong 16n cac chat gay 6 nhiém
khién nudc song An Cuu ¢6 mau la va mui kho chiu.

Trong nhiéu ndm qua, da c6 mot s6 cong trinh nghién ctu vé nuwdc song An
Curu cua tac gia Hoang DPinh Trung va Vo Van Quy, 2012 [2]; va cta co quan “Trung
tam Quan trac Tai nguyén va Mo6i truong” thudc So Tai nguyén va Moi truong tién
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Phan tich va ddnh gid tinh trang phi dwéng nwoc song An Cwu doan chdy qua thanh phd’ Hué
hanh quan trac va phan tich chat lugng nudc (CLN) véi tan suat 2 thang/lan. Véi tong
chiéu dai con sdng 1én dén 72 km, cac ngudn thai do vao tir nhiéu vi tri khac nhau thi
viéc chi sit dung mot mat cat dai dién chua dua thuyét phuc dé danh gia CLN song An
cuu [3].

Trong bai bao nay, chung t6i danh gia CLN séng An Cuu qua mot s6 thong so
CLN va tinh trang phtl dudng cta sdng An cyu qua chi sd Vollenweider (TRIX) [6] va
yéu tdi gidi han cua phu dudng qua chi s6 TN/TP (WHO, 2002) [7]. Bén canh d6 danh
gia twong quan ctia chi s6 TRIX va cac thong sd chat lwgng nude.

2. PHUONG PHAP NGHIEN CUU
2.1. bia di€ém nghién ciru

Dia diém nghién ctru 1a doan song An Cyu chay qua thanh phd Hué (hinh 1),
05 (ndam) diém dai dién dugc lya chon dé tién hanh do dac/ phan tich. Diém ACI: tai
dap ngan man ¢ ctra song An Cuu, AC2: gitra cau Bén Ngu, AC3: gitta cau Kho ren,
AC4: gitra cau An Cuu, AC5: gitra cau Loi Nong 1.
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X ¢ Ghi chi:
¥ Oy 0 © ACI: dap ngan min ctra
AC1l @ ACS AC4 .
AC2 A.Cs song,

AC2: gitra cau Bén Ngu,
AC3: gitta cau Kho rén,
AC4: gitta cau An Cuyu,
AC5: gitra cau Loi Nong 1.

Hinh 1. Ban d6 vi tri 14y mau trén song An Cuu
2.2. Thoi gian nghién cttu
Thoi gian nghién ctu tir thang 11/2018 dén thang 07/2019. Thoi gian va diéu
kién thoi tiét dot 1dy mau dwoc trinh bay trong bang 1.

Bdng 1. Thoi gian 1ay mau va diéu kién thoi tiét tai khu vuc nghién ctu.

STT Dot 1dy mau Thoi gian Diéu kién thoi tiét
1 bot1 24/11/2018 Troi ram mat, hai ngay trudc cé6 mua 1on
2 Dot 2 19/01/2019 Troi rAm mat, mot tuan truedc dé cé mua 1én
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3 Dot 3 18/03/2019 Troi néng, gié nhe
4 Dot 4 16/05/2019 Troi ndng, gié nhe
5 Dot 5 20/07/2019 Troi ndng néng, gié nhe

2.2. Chuan bi mau

Quy cach 18y mau va bao quan mau tuan tht quy dinh trong TCVN 5994:1995
va TCVN 6663-3:2016.

2.3. Phuong phéap do/phan tich cac thong s6 chat lugng nuwéc

Ap dung cic phuong phap tiéu chuan ctia Viét Nam (TCVN) va qudc t&
(SMEWW, APHA, 2017) [5], d€ do/phan tich cac thong s6 CLN. Do tai hién truong sau
(06) thong s6: nhiét do, pH, dd dan dién (EC), tong chat rén hoa tan (TDS), oxy hoa tan
(DO) va d6 duc. Mudi mot (11) thong s6: tdng chat ran lo ling (TSS), nhu cau oxy héa
hoc (COD), nhu cau oxy sinh héa (BODs), POs*, tong photpho (TP), tong nito (TN),
amoni (NH4"), nitrit (NO2), nitrat (NOs), chlorophyll-a (Chl-a) va tdng coliform (TC)
duoc phan tich trong phong thi nghiém.

2.4. Phwong phap danh gia chat lwong nuwdc va mitc phtt dudng

Dénh gia chat luong nuwdc song An cyu qua so sanh voi QCVN 08:2015/BTNMT.
Ap dung chi dan ctia WHO (2002) [7] d& xéc dinh yéu t&8 gidi han (hay yéu t8 quyét dinh)
su phtt dudng. Panh gia chi s6 dinh dudng Vollenweider (2004) [6].

- Chi s6'dinh dwong Vollenweider (TRIX):

log ([Chl - a] x[aD%|x [DIN]x[TP])+1,5
1,2

TRIX = 1)

Trong d6, [Chl - a]: nong dd chlorophyll-a (ug/L); [TP]: tong photpho hoa tan

(ug/L); aD%| : d0 léch (%) ctia nong d6 oxy hoa tan so vdi bao hoa ¢ nhiét dd nuwdce xac
dinh; [DIN]: tdng nong dd nito vo co hoa tan (ug/L):
[DIN] (ug/L) = [N-NO=] + [N-NO=] + [N-NHz] )

Cac gia tri 1,5 va 1,2 la hé s6 do Giovanardi va Vollenweider dua ra nhim
chuyén TRIX sang thang diém tit 0 dén 10.

2.5. Phwong phap xtt 1y s6 liéu

Ap dung phuong phép thong ké, duing phan mém Microsoft - Excel 2016 va
phan mém Origin 8.5.1, d€ xtr 1y cac s6 liéu: tinh cac dai lugng thong ké co ban va phan
tich twong quan.
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3. KET QUA VA THAO LUAN
3.1. Chat lwgng nwdc sdng An Cyu dwa vao cac chi s6 riéng biét

Qua qua trinh khao sét, ngoai trir cac chi s TDS, EC, d6 duc, N-NOs chét luong
nude song da bi 6 nhidém véi nhiéu chi s8 vuot qud gidi han quy dinh 6 cot B1, B2 ctia
QCVN 08:2005/BTNMT. Cac chi sd do dac vé mua mua (thang 11/2018, 01/2019) cao
hon mua kho (03 - 07/2019) dac biét hau hét cac thong s6 thang 01/2019 déu vuot qua
gidi han cho phép. Chi s8 pH c6 16 % (4/25) mau khong dat gia tri gidi han mic A; 80
% (20/25) mau c6 thong s6 DO khong dat giéi han & cdt A2. Chi s6 Chl-a dao dong
trong khoang rong 1,9 — 86, 8 ug/L, trung binh theo thang trong khoang 3,5 — 38,2 ug/L
va Chl-a dat gia tri cao nhat vao thang 05/2019. Téng coliform trong nuwdc song dao
dong manh ttr 43 - 240000 MPN/100mL, c6 16 % (4/25) mau veot mtee B2 tir 1,1 — 24 [an.
Nguyén nhén la do vao mua muwa (11/2018 va 01/2019), xuét hién nhiéu con mwa l6n
kéo theo luong 16n cac chat thai tich tu lau ngay trong hé thong cong thai d6 vao dong
song gay 6 nhiém.

* Vé mikc 6 nhiém cdc chat hitu co:

- Ham lwgng COD dao dong trong khoang rong, tit < GHPH dén 35,4 mg/L;
ham luong COD trung binh bién dong theo thang 10,1 — 30,3 mg/L; theo ting vi tri 14,1
— 21,9 mg/L. So sanh vdi QCVN 08:2015/BTNMT, chi c6 32 % (8/25) c6 gia tri COD dat
mitc A2 (CODms < 15 mg/L), 32 % (8/25) mau dat mirc B1 (COD1s < 30 mg/L) va 32 %
(8/25) mau dat mtc B2 (COD1s < 50 mg/L). Ham lwong COD cao dan dén nong d6 DO
thap (ttr 1,9 dén 6,4 mg/L) tai cac di€ém khao sat.

- Thong s6 BOD:s biéu thi nhiéu gia tri nhu: Nong d6 oxy hoa tan trong nudc,
lwong chat hitu co dé phan htiy hay mat do sinh vat trong nuede. Ham lwong BODs bién
dong manh 1,1 - 16,0 mg/L; BODs trung binh theo thang ttr 1,3 — 10,1 mg/L; theo ting
vi tri ttt 4,3 - 8,0 mg/L. So v6i QCVN 08:2015/BTNMT, chi c6 52 % (13/25) mau dat muic
Al (BODs <4 mg/L).

Ham luwong cac chat httu co vao muia mua (COD: 27,1 - 35,4 mg/L; BODs: 5,3 —
16,0 mg/L) cao hon mua khé (COD: < GHPH - 21,0 mg/L; BODs: 1,1 — 9,6 mg/L) la do
nuwdc mua cudn theo nhiéu chat thai tir khu vuc dan cue d6 vao dong song. Tai vi tri
AC2 (gan cho Bén Ngu) va AC4 (gan chg An Cuyu) c6 su bién dong manh 1a do luong
16n chat thai tir chg chwa qua xtt ly dwoc thai truc ti€p va dong song.

* Vé cdc chit dinh duéng (N va P):

- Nong d6 N-NOx dao dong 6 mire <GHPH dén 0,37 mg/L, c6 60 % (15/25) mau
vuot muirc B2. Trong khi d6, nong d6 N-NOs dao dong 0,09 — 1,65 mg/L, tat ca cac mau
déu dat mirc A1 QCVNO08:2015.
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- Nong do N-NHs+* dao dong kha 16n 0,07 — 2,10 mg/L; c6 44 % (11/25) mAau dat
miuc B2 va 40 % (10/25) mau viegt mutc B2, vieot mitc B2 tir 2 dén 3 Tan.

- Nong do P-PO+* dao dong 0,01 — 0,18 mg/L; c6 20 % (5/25) mau dat mc A2.

Ngoai trtr chi s6 N-NOs, cac chi sd con lai N-NOz, N-NH+* va P-PO#* trong
mua mua déu veot qua QCVN. Vao cudi mua khao sat (thang 07/2019), cac chi s6 ¢
dau hiéu tang nhe ¢ diém AC4 va AC5.

3.2. Mitc pht dudng song An cyru

Nhu dé cap ¢ trén, nitrit, amoni, photphat, chlorophyll-a va tong coliform trong
qué trinh khao sat khao sat déu kha cao. Song d¢ khang dinh chac chan hon vé muc
phtt dudng ¢ sdng An cuu, can danh gia qua chi s TRIX.

3.2.1. Mikc phii dwong theo chi s6' TRIX

Chi s6 TRIX ctia cac vi tri khao sat khéa cao, dao ddng trong khoang 7 — 9 va
trung binh ¢ muttc 8 + 1, hau hét cac di€ém trong qua trinh khao sat thé hién tinh trang
giau dinh dudng hay pha dudng (TRIX: 6 — 7) va qua giau dinh dudng hay siéu phu
dudng vdi cac gia tri TRIX > 8 (bang 2).

Bdng 2. Chi s6 TRIX va phan loai tinh trang dinh dudng ho theo Vollenweider®

Thoi gian/thong
. AC1 AC2 AC3 AC4 AC5
tin
Thang 11/2018 8 8 8 8 8
Thang 01/2019 8 9 9 9 8
Thang 03/2019 7 7 7 7 8
Thang 05/2019 7 7 8 9 8
Thang 07/2019 8 8 8 8 8
Trung binh 8 8 8 8 8
. Siéu phu Siéu phu Siéu phu Siéu phu Siéu phu
Phan loai
dudng dudng dudng dudng dudng

) Phén loai tinh trang dinh dudng ho theo gia tri TRIX trung binh.
3.2.2. Yéu t6'gidi han sw phii dwong

Theo WHO (2002) [7], yéu t6 gidi han (YTGH) duoc xac dinh dua trén ti sO
TN/TP (khoéi lwong/khdi luwong) doi voi nuede ngot, nude vung clra song/nude bién ven
bo [3]. Ty s6 TN/TP trung binh tai cac vi tri 1dy mau theo thoi gian (thang) khoang 19,4
— 36,5 va theo khong gian (mat cat) khoang 16,8 — 24,4 (hinh 2). 100 % (25/25) mau c6 ty
s6 TN/TP > 6, tiec photpho (P) 1a YTGH su phu dudng.
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Hinh 2. Yéu t6 gidi han ¢ cac vi tri khao sat
Theo WHO (2002) [7], khi P la YTGH thi noéng d6 photphat 0,01 mg/L du dé
tang cuong hoat ddng cuia sinh vat phu du, nong do tir 0,03 — 0,10 mg/L hodc cao hon
co thé gay ra hién tuong tdo nd hoa. Hau hét cac diém khao sat c6 nong do photphat
trung binh nam trong khoang tir 0,06 — 0,08 mg/L nén rat dé xay ra hién twong tao nd
hoa.

3.2.3. Twong quan giita chi s6' TRIX va cdc thong s6 chit lieong nuwdc
O day xé4c dinh twong quan giita chi s6 TRIX va cac thong s§ CLN lién quan
dén tinh trang dinh dudng nhu Chl-a, N-NOz, NNOs, N-NHs¢*, TN, P-PO4*, TP.
Chi s6 TRIX va N-NH4", TN, TP c6 teong quan tuyén tinh cao (R > 0,7); gitta TSI
va Chl-a cling c6 trong quan (0,4 <R <0,7).
Bang 3. Hé s6 tuong quan (R) gitra chi s6 TRIX va cac thong s6 CLN

Thong s6

. Chl-a N-NO2 NNO:s N-NH4¢ TN P-PO43- TP
/chi sO

TRIX 0,467 0,665 0,010 0,728 0,701 0,772 0,785

) Céc gia tri R trong bang ting v6i mic y nghia thong ké p < 0,05.

Cac dang khac nhau cta nito (NOz, NH4*) va photpho (PO+*) la yéu t6 chinh
doéng gop vao TN va TP twong tng. Vi vay, khi nong do TN, TP tang lén, sé€ lam tang
sinh khdi tao (hay ting ndong dd Chl-a), dan dén lam tdng mitc phti dudng.
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4. KET LUAN

Qua két qua khao sat, cac chat 6 nhiém chinh dwoc chi ra 1a amoni, nitrit,
photphat va tdng coliform. Panh gia tinh trang dinh dudng dua vao cac thong so riéng
cho thay cac thong s6 dw bao (tong nito, tong photpho) dang ¢ muc bao dong manh o
ca mua mua va mua kho ma dac biét cao vao muia mua, vueot gidi han danh gia pha
dudng nhiéu lan va théng s chlorophyll-a c6 gia tri ting dan vao cac thang mua kho.
Dbénh gia tinh trang pht dudng trén song An Cuu dua vao chi s6 TRIX la phu hop, va
chi s6 nay thé hién dong song da bi phu dudng. Xac dinh dwoc yéu td gidi han cta sy
pht dudng la photpho (P). Nguon thai P nhiéu nhat la tit nwde thai sinh hoat, ddc biét
la tir cac cho va va khu viee dan cu dong dic hai bén bo song. D€ bao vé ngudn nudc
song An Cyu khong bi 6 nhiém can thuc hién cc bién phép bao vé, cai tao nguén nuwde
mét. Bién phap trudc mat 1a nén tiép tuc hoan thién hé théng thu gom nwdc thai cta
thanh phd dwa vao hé thong xtt 1y chung, tranh d0 truec ti€p vao dong song.
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ABSTRACT

The An Cuu River is a tributary of the Huong River in the south of Hue Citadel,
where the population density is concentrated on both sides. Survey results of the
surface water quality of the An Cuu River from November 2018 to July 2019 show
that the pollution of organic substances (BODs, COD) and nutrients (NH4*, NO2,
TN, POs*, TP) increases in the rainy season and decreases in the dry season;
Chlorophyll-a concentration in river water ranges from 1,9 to 86,8 ug/L, a
manifestation of eutrophication; total coliform ranges from 43 to 240000 MPN/100
mL. The determinant of eutrophication of the former An Cuu River is phosphorus
(P) (100% of the ratios of TN/TP are higher than 6). The eutrophication status of the
former An Cuu river is assessed by the Vollenweider (TRIX) index showing that:
100% of the ratios of super-eutrophication levels are higher than 8. Besides, the
correlation between TRIX indicator and water quality parameters was also

assessed.

Keywords: eutrophication, TRIX, An Cuu River, Hue.
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H6 Xuin ANh Vii sinh ngay 23/03/1985 tai Thita Thién Hué. Ong t5t
nghiép ct nhan Hoéa hoc nam 2009 tai Truong Pai hoc Khoa hoc, Dai hoc
Hué; t6t nghiép thac si chuyén nganh Hoa Phan tich nam 2012 tai truong
Pai hoc Khoa hoc; Pai hoc Hu€. Tt ndm 2019 dén nay, 6ng dang la

nghién cttu sinh chuyén nganh Héa Phan tich tai treong Pai hoc Khoa

hoc, Dai hoc Hué. Tir 2017 dén nay, 6ng cong tac tai Khoa Hoda hoc,
Truong Dai hoc Khoa hoc, Dai hoc Hué.

Linh viec nghién ciru: Phan tich trdc quang, phan tich dién hoéa, phan tich

cac hop chat hitu co va danh gia chat luong nudc.

Lé Thi Thuy Trang sinh ngay 11/11/1994 tai Thita Thién Hué. Ba tét
nghiép ct nhan Suw pham Hdéa hoc nam 2016 tai treong Pai hoc Su pham,
Dai hoc Hué va thac si chuyén nganh Hoéa Phan tich tai truong Dai hoc
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nudc, phan tich sac ky.
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St pham Hoéa hoc nam 2009 tai treong Pai hoc Quy Nhon va thac si
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ndm 2019. Tir 2009 dén nay la gido vién treong THPT Nguyén Cong Tr,
Quang Ngai.

Linh viee nghién cibu: phan tich trdc quang, phan tich cac chat hitu co.

Nguyén Hai Phong sinh ngay 23/05/1962 tai Ha Noi. Ong t5t nghiép cte
nhan Hoéa hoc tai truong Dai hoc Tong hop Hué (nay la truong Dai hoc
Khoa hoc, Pai hoc Hué€) nam 1984. Nam 2003, 6ng t6t nghiép Thac si
chuyén nganh Hoéa hoc Phan tich tai treong Pai hoc Su pham, Pai hoc
Hué. Ong nhan b%mg Tién si nam 2011 tai treong Dai hoc Khoa hoc Tw
nhién, Dai hoc Qudc Gia Ha Noi. Nam 2018, Ong duoc Hoi dong chuc

danh Nha nuéc cong nhan dat chudn Phoé Gido suw. Ttr nam 1984 dén nay

cOng tac tai Treong Dai hoc Khoa hoc, Dai hoc Hué.

Linh vyc nghién citu: Phan tich dién hoa, Danh gia 6 nhiém kim loai déc

trong tram tich va Banh gia chat lugng nudc.
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