Nghién ciru

KHA NANG CHIU PUNG CUA MOT SO PONG VAT PAY CO
LON VOI PH VA AMONI TRONG NEN NUOC THAI
KHU CONG NGHIEP PHU BAI SAU XU LY

Lé Cong Tuin"", Tén That Hiru Pat?
"Truong Pai hoc Khoa hoc, Pai hoc Hué
2Vién nghién ctru Khoa hoc mién Trung
Tém tit
Trong nghién civu niy nhém tac gia da tién hanh nghién ciu anh hwéng ciia pH
va nong dé ciia amoni cua mede thai sau xir 1y ciia hé thong xir Iy nwde thai tdp trung
cia khu cong nghiép Phii Bai. Két qua nghién citu cho thdy thoi gian gdy chét 100 %
dong vat day thir nghiém (LT, ) trong khoang 6 - 18h, trong do tom Palaemon mani va
cua dong Siamthelphusa beauvoisi nhay cam véi pH va amoni hon so véi cdc lodi trai
Elliptio dilatata, hén Corbicula lamarckiana, Corbicula luteola, Corbicula sandai va éc
buou Pila conica la logi it nhay cam nhat trong $6 cdc dong vdat day dwoc thir nghiém.
Tai cdc gid tri pH (3 - 5) va amoni (10 - 14 mg/L) vueot chudn so voi gid tri cho phép
cua QCVN 40:2011/BTNMT, gia tri LT, cua dong vdt ddy thie nghiém da giam xuéng
dang ké (6 - 14h), cho thay chung lam gia tang doc tinh doi voi cac loai dong vdt day thur
nghiém. Trong do, cdc loai dong vat day thu nghiém nhay cam voi amoni hon so voi pH.
Twr khoa: Dong vat day; pH; Amoni; Nudc thai; Khu cong nghiép; Phu Bai.
Abstract
Tolerance capacity of macrobenthos to pH and ammonium in treated Phu Bai
Industrial Park wastewater
Our study, which focused on the effects of pH and ammonium concentration in the
treated wastewater of the wastewater treatment plant of Phu Bai Industrial Park, has
unveiled some concerning findings. The lethal time 100 - the time required to kill 100 %
macrobenthos (LT100) of the tested macrobenthos, ranging from 6 to 18h, indicates
a significant sensitivity of different macrobenthos species to pH and ammonium
levels. The shrimp Palaemon mani and crab Siamthelphusa beauvoisi, in particular
were found to be more sensitive to pH and ammonium than mussels Elliptio dilatata,
Corbicula lamarckiana, Corbicula luteola, Corbicula sandai. The snail Pila conica,
however, exhibited the least susceptibility among the tested macrobenthos. Alarmingly,
at values of pH (3 - 5) and ammonium (10 - 14 mg/L) exceeding the standards allowed
by QCVN 40:2011/BTNMT, the LT100 values of the tested macrobenthos decreased
significantly (6 - 14h), indicating a surge in environmental toxicity. Our study also
revealed that the tested macrobenthos were more sensitive to ammonium than to pH,
highlighting the urgent need for action to address these issues.

Keywords: Macrobenthos; pH; Ammonium; Wastewater; Industrial park; Phu Bai.
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Nghién cuu

1. Gioi thiéu

Su phét trién cong nghiép hoa, hién
dai hoa dat nudc dong mot vai tro quan
trong hang dau trong qua trinh phat trién,
nang cao nén san xuét vat chat va doi séng
van hoa - xa hdi cua dat nuée 1én trinh do
moéi. Tuy nhién, qué trinh phat trién tap
trung cla cic hoat dong san xuit cong
nghiép, khu cong nghiép ciing c6 thé dan
dén cac nguy co vé moi truong néu khong
duoc kiém soat tot, dic biét 1 tai cac thanh
phd 16n ¢6 sy tap trung cua nhidu khu cong
nghiép (KCN). Tinh dén cudi nam 2020,
trén pham vi ca nude cé 369 KCN dugc
thanh 1ap véi tong dién tich 114 nghin ha
[1]. Theo bao cao ctia Chinh ph vé cong téc
bao vé moi truong nam 2020, c¢6 90,69 %
KCN dang hoat dong cd cong trinh xur ly
nude thai tap trung va 90,9 % da lap dat
hé théng quan tric nudc thai tw dong [4].
Mic du vdy, nhiéu du 4n, co so hién dang
dau tu, van hanh tai cac KCN vén c¢6 nguy
co gdy 6 nhiém méi truong. Bao c4o hién
trang moi trudng qudc gia giai doan 2016
-2020 cho théy chét lugng nudc mat nhiéu
doan song bi anh hudng boi nude thai tir
cac hoat dong cua cac KCN [2]. Do d9, can
phai ¢ cac bién phap dé giam sat va xir ly
nudce thai KCN hi¢u qua trude khi xa thai
ra moi truong.

Bén canh viéc quan tric va danh gia
chat lugng nuéc bang cac phuong phap
hoéa hoc, cac sinh vat thuy sinh cling da
duoc st dung dé lam chi thi cho chét
luong nudc thong qua céc chi sd da
dang sinh hoc, chi sb sinh hoc, chi sb 6
nhiém,... [5, 9]. Céc sinh vat thuy sinh
duogc su dung trong cac nghién ctru chi thi
6 nhiém ciing rat da dang, bao gdm tuyén
trung, tdo, dong vat day, giap xac, ca,...
[10, 11, 12, 13]. Tuy nhién, cac nghién

ctru trude day chii yéu tap trung vao viée
tmg dung céc chi sé sinh hoc va céc sinh
vat chi thi @& danh gia chat lwong nude
mit tai cdc thily vie nhu song, sudi, ho,...
[10, 11, 13]. Trong khi d6 chua cé nhiéu
nghién ctru céc sinh vat chi thi sinh hoc
trong viéc quan 1y, canh béo chit luong
nuée thai cong nghiép nham gép phan
canh bdo sém céc sy c6 moi truong tai
cac khu cong nghiép.

Trong nghién ctru nay, nhoém tac gia
nghién ctru anh huong ciia pH va nong do
amoni d6i v&i nude thai sau xtr ly cta hé
thong xtr Iy nudc thai tap trung KCN Phu
Bai ddi voi mot s6 dong vat day c& 16n,
phuc vu cho viéc tim kiém céac sinh vat
chi thi sinh hoc thich hop trong quan ly va
canh bao sém chét luong nude thai KCN
trén dia ban tinh Thira Thién - Hué.

2. Vat liéu va phwong phap
nghién ciru

2.1. Bong vat ddy thw nghiém

Céc dong vat day duoc dung trong thi
nghiém dugc thu thap tir cac hd sinh hoc
va cac khu vuc song tiép nhan nudc thai
sau xu ly cua cac KCN. Cac dong vat day
duoc thtr nghi€ém duge mo ta & Bang 1.

Bang 1. Cdc loai dong vat ddy dwoc s
dung cho cdc thi nghiém

Ten | o S0 c4
TT| Tén khoahoc | Viét dai (cm) tha
Nam (con/be)
1 |Elliptio dilatata | Trai |12,7+04 10
, |Corbicula Hén | 22+02 | 10
lamarckiana
3 |Corbicula luteola | Hén [ 2,303 | 10
4 |Corbicula sandai | Hén | 2,1+0,2 10
5 | Palaemon mani Tf)m 9.4+0,8 10
6 |Pila conica Ot s4z07] 10
buou
7 Slamth§lphusa Qua 46405 10
beauvoisi dong
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2.2. Nuée thii thir nghigm

Nude thai nén dugc thir nghiém la
nudce thai cia KCN Phua Bai da dugce xu ly
boi hé thong xtr Iy nudc thai tip trung cia
KCN. Céc thong s6 nén co ban ctia nudc
thai dugc phan tich bao gém: Nhiét do
nude va pH bang may do pH cam tay hiéu
Hanna HI8224, ndng d6 oxy hoa tan bang
may do DO hi¢u Hanna HI 9147-04, téng
chat ran lo limg (TSS) dugc phén tich
theo TCVN 6625:2000, nong do amoni
duoc do bang may do amoni hiéu Hanna
HI733, BOD, dugc phén tich theo TCVN
6001-2:2008, COD dugc phan tich theo
SMEWW 5220C:2017, tong nito dugc
phan tich theo TCVN 6638:2000 va tong
photphat dugc phéan tich theo TCVN
6202:2008.

2.3. Bo tri thi nghi¢m

Thi nghiém danh gid anh hudng ctua
pH va amoni ctia nudc thai d6i véi cac dong
vat day dugc thuc hién trong cac bé co thé
tich 150L (50 x 60 x 50 cm). Thi nghiém
duoc thiét ké doc lap, don yéu t6 thi nghém,
b tri trong hé théng. Mat d6¢ dong vat day
dugc thtr nghiém la 10 con/bé.

Anh huéng cta pH ddi v6i cac dong
vat day duogc khao sat ¢ hai mac: Tai muc
canh bao (pH 3 - 5) va mirc d6i chimg (pH
6 - 8). Anh hudng ciia amoni d6i véi cac
dong vat day ciing duoc thuc hi¢n ¢ hai
muc: Tai muc canh bao (10 - 14 mg/L)
va murc dbi ching (5 - 9 mg/L). Cac mirc
dbi ching cua pH va amoni duoc thir
nghiém 1a gia tri/mdng do dat cot B cua
QCVN 40:2011/BTNMT (Quy chuan k§
thuat qudc gia vé nude thai cong nghiép).
Trong khi do cac murc pH va amoni khong
dat QCVN 40:2011/BTNMT duogc su
dung lam canh bdo (Bang 2).

Nghién ciru

Bang 2. Cdc mirc pH va amoni trong thi
nghiém danh gid kha ndng chi thi sinh
hoc nwéc thai khu cong nghiép Phu Bai

Théng Poi chirng Canh bao
<& thic (dat cot B ciia | (vwot cot B cia
nghi¢m QCVN 40:2011/ | QCVN 40:2011/
; BTNMT) BTNMT)
Amoni 5-9mg/L 10 - 14 mg/L
pH 6-8 3-5

Anh huong cua pH va amoni dén ty
18 chét cua dong vat day thur nghiém dugc
theo ddi trong vong 96 gio (4 ngay). Thoi
gian gy chét 100 % dong vat thir nghiém
(LT,,,) dugc xac dinh tai thoi diém tét ca
céc ca thé thir nghiém bi chét.

Su bién dong cua cac thong sb6 nudc
thai trong qua trinh tht nghiém dugc do
2 lan/ngay vao lac 6h va 18h. Tién hanh
do nhiét d6 nudc va pH bang may do pH
cam tay hiéu Hanna HI8224, ndng d6 oxy
hoa tan bang may do DO hiéu Hanna HI
9147-04, néng do amoni duogc do bé“lng
may do amoni hiéu Hanna HI733.

Thi nghiém duoc lap lai 3 lan.

2.4. Phin tich thong ké

Phan tich théng ké duoc thuc hién
bang phuong phap One-way ANOVA tai
mirc y nghia p < 0,05 bang phan mém
SPSS version 29.0.

3. Két qua va thao ludn

3.1. Pdc diém nwéc thii sau xir Iy
cua khu cong nghiép Phu Bai

Céc thong s6 nén cia nude thai sau
xtr ly cua KCN Phu Bai dugc trinh bay
& Bang 3. Két qua phan tich cho thay, tat
ca cac thong sb nén cua nude thai sau xir
ly cua KCN Phu Bai nhu nhiét d6, pH,
BOD,, COD, TSS, amoni, tong N, tong P
deéu dat QCVN 40:2011/BTNMT. Ngoai
trr amoni dat cdt B cua QCVN 40:2011/
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Nghién cuu

BTNMT (cho phép x4 vao cac ngudn nudc
khong dung cho muc dich sinh hoat), cac
thong s6 con lai déu dat cot A cuia QCVN
40:2011/BTNMT (cho phép xa vao cac

ngudn nude dung cho muc dich sinh hoat).
Két qua nay cho thiy nudc thai KCN Phi
Bai da dugc xu ly dat yéu cau trude khi xa
thai ra moi truong.

Bing 3. Cdc thong sé chit lwong ciia nwéc thdi sau xie Iy ciia KCN Phii Bai

A A . r s QCVN 40:2011/BTNMT

STT Thong so Don vi Gia tri CotA Cot B

1 Nhiét do °C 28,9 40 40

2 pH - 7,41 6-9 55-9

3 BOD, mg/L 294 30 50

4 COD mg/L 64,7 75 150

5 TSS mg/L 22,3 50 100

6 Amoni mg/L 7,82 5 10

7 Tong N mg/L 17,3 20 40

8 Tong P mg/L 2,33 4 6

) 3.2. Sw bién dpng ciia cdc thong
$0 moi trwong co ban trong qud trinh
thur nghiém

3.2.1. Sw bién dong cia cdc yéu
16 méi trwong theo pH trong qud trinh
thu nghiém

Két qua theo doi su bién dong cua
cac yéu t6 mdi truong co ban trong thi
nghiém dénh gia anh hudéng cua pH dbi
v6i dong vat day cho thdy nhiét do dao
dong trong khoang 26,4 - 32,2 °C, oxy
hoa tan dao dong trong khoang 3,3 - 5,9
mg/L, amoni dao dong trong khoang 5,2
- 8,9 mg/L. Nhiét d va oxy hoa tan cd
xu hudng tang theo thoi gian thi nghiém,
trong khi d6 amoni c6 xu hudng giam
theo thoi gian thi nghiém. Nhiét d¢ trung
binh cua 16 thi nghiém mac pH 3 - 5 va
murc pH 6 - 8 1a twong dong véi nhiét do
29,0 + 1,9 °C. Nong d6 oxy hoa tan trung
binh cua nudce thai cua 16 thi nghiém muc
pH 3 - 512 4,6 + 0,8 mg/L thap hon so
v6i nong do oxy hoa tan trung binh 5,1
+ 1,0 mg/L cua mirc pH 6 - 8. Nong do
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amoni trung binh cua 16 thi nghiém murc
pH3-51a7,4+ 1,0 mg/L cao hon so v6i
trung binh 5,5 = 2,9 mg/L cia mtc pH 6
- 8. Két qua phan tich théng ké cho thiy
ngoai trur nhi€t d§ nudc cua 2 muc thi
nghiém cé sy twong dong vdi p > 0,05,
con 2 yéu t6 DO va amoni déu co su sai
khac vdoi p < 0,05, nhung su sai khac
nay déu nam trong khoang cho phép nén
khong c6 sy anh hudng dén thiét ké thi
nghiém (Bang 4).

Yéu t6 thi nghiém 1a pH ¢ xu hudng
tang theo thoi gian thi nghiém méac du
dugc diéu chinh hang ngay vé can dudi 3
cua muc pH 3 - 5 va 6 ciia murc pH 6 - 8.
Gia tri pH cua hai 16 thi nghiém dao dong
trong khoang tir 3 - 4,9 va 6,2 - 7,9 tuong
ung, trong khoang dao dong cho phép dat
ra ban dau cua thiét ké thi nghiém va c6
su sai khac vé mat théng ké (p < 0,05).
Trung binh pH cua 16 thi nghiém muc 3 -
51a 3,7 + 0,6 thip hon so v&i trung binh
6,9 £ 0,5 ciia mtrc 6 - 8 (Bang 4).
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Bing 4. Sw thay doi cdc yéu t6 méi trwong thiv nghiém anh hwéng ciia pH
lén cdc loai dong vit ddy thir nghiém

Théng pH3-5 pH6-8

o pH Nhiét do DO Amoni pH Nhiét d DO Amoni

O (mg/L) | (mg/L) 0 (mg/L) | (mg/L)

24h 33 27.0 42 8.9 6.3 27.0 41 8.8
48h 3.6 27.0 40 8.1 6.7 27.0 40 8.0
72h 3.9 27,5 42 6,5 6,8 27,5 42 6,5
96h 3.9 28,0 45 42 7.0 28,0 4.6 40
Tb‘;“na‘lg 3,7240,652|29,06+1,94a4,60+0,82a| 7,4141,052|6,9240,51b[29,06:1,94a] 5,10+1,09b|5,58+2,97b

Ghi chu: Cdc gid tri ¢o cdc ky hiéu chit theo sau khdc nhau

3.2.2. Su bién déng cia cdc yéu té
moi truong theo amoni trong qud trinh
thur nghiém

Két qua theo ddi cic thong
s moéi truong trong qua trinh tha
nghiém 4anh hudéng cta amoni Ilén
dong vat ddy cho thidy pH dao dong
trong khoang 6,2 - 8,4, nhiét d0 dao
dong trong khoang 27,4 - 32,0 °C,
oxy hoa tan dao dong trong khoang
3,7 - 7,2 mg/L va ca 3 yéu tb déu c6 xu
hudéng tang theo thoi gian thi nghiém,
cac yéu té moi truong thi nghiém nam
trong khoang phu hop véi ngudng sinh
trudng cua sinh vat thuy sinh [6, 7, 8],
QCVN 38:2011/BTNMT. pH trung binh
cua 16 thi nghiém tai muc amoni 10 - 14
mg/L 1a 7,7 £ 0,9 cao hon so vdi trung
binh 7,4 + 0,7 cda 16 thi nghiém tai
muc amoni 6 - 9 mg/L. Nhiét do trung
binh ctia nudc thai trong 16 thi nghiém
tai muc amoni 10 - 14 mg/L va tai muc
amoni 6 - 9 mg/L 1a tuong dong véi
gia tri 29,2 + 2,0 °C. Nong d6 oxy hoa
tan trong 16 thi nghiém tai mrc amoni
10 - 14 mg/L 1a 5,8 £ 1,3 mg/L, cao hon
so vOi trung binh 5,4 £ 1,0 mg/L cua 16
thi nghiém tai mic amoni 6 - 9 mg/L.

thi ¢6 khdc biét y nghia thong ké ¢ mirc p < 0,05
Két qua phan tich théng ké cho thiy
ngoai trir nhi¢t do nudc cua 2 muc thi
nghiém c6 su twong dong véi p > 0,05,
con 2 yéu td DO va pH déu c6 su sai
khac vdoi p < 0,05, nhung su sai khac
nay déu nam trong khoang cho phép nén
khong ¢6 su anh huong dén thiét ké thi
nghiém (Bang 5).

Yéu té thi nghiém amoni duoc
kiém soat t6t, dao dong trong khoang
tr 12,3 £ 1,3 cua mtre 10 - 14 mg/L va
7,4 £ 1,2 cua muc 6 - 9 mg/L, khoang
dao dong nay nam trong ngudng cho
phép dit ra ban dau cua thiét ké thi
nghiém va co su sai khac vé mit théng
ké (p < 0,05) (Bang 5). O 16 thi nghiém
suc chiu dung cua cd véi amoni, khi
quy doi sang amoniac (mg/L) dya trén
nhiét d¢6 va pH cho thdy mic amoni
tr 5 - 9 mg/L thi ngudng amoniac van
niam trong ngudng an toan d6i véi sinh
vat thuy sinh (< 0,5 mg/L), nhung mtrc
amoni tu 10 - 14 mg/L thi amoniac da
vuotngudng an toan vanguy co giy chét
d6i v6i sinh vat thi nghiém (> 0,5 mg/L)
[6, 7, 8], QCVN 38:2011/BTNMT.
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Bing 5. Sw thay doi cdc yéu t6 méi truong thiv nghigm dnh hwong ciia amonia lén cdc
loai dpng vat ddy thir nghiém

) Amoni (5 - 9 mg/L) Amoni (10 - 14 mg/L)
Ths%“g o | Nwiétdd [ DO [ Amoni | [Nhigtdp| DO | Amoni
(0 (mg/L) | (mg/L) (O] (mg/L) | (mg/L)
2dh | 68 283 43 8,6 70 285 45 13,6
ah | 73 293 52 77 77 293 54 12,6
70 | 77 295 6,1 6.9 8.4 295 6,6 11,8
oh | 7.8 29,7 6,0 67 8.1 29,7 6.9 114
Tbrl‘lll‘;lg 7.40+0,76b|29,242,06a| 5,4+1,00b | 7,4+1,24b |7,78+0,92|29,242,02a| 5,84+1,32a[12,35+1 352

Ghi chu: Cdc gid tri co cdc ky hiéu chit theo sau khdc nhau

3.3. Anh hwéng ciia pH va amoni
dén cdc dpng vt ddy thir nghiém

Két qua danh gia anh huong cua pH
va amoni d6i v6i dong vat day cho murc
dd chiu dung cua céac loai trai Elliptio
dilatata, hén Corbicula lamarckiana,
Corbicula luteola, Corbicula sandai la
tuong tu nhau, thé hién qua thoi gian gay
chét 100 % (LT,
nhau. Trong khi d6 tom Palaemon mani

) céc loai nay giong

va cua dong Siamthelphusa beauvoisi
nhay cam hon d6i pH va amoni vé6i cac
giatri LT
hén. Oc buou Pila conica it nhay cam

thap hon so vdi cac loai trai,

nhat trong s6 cac loai dong vat day thu
nghiém d6i véi pH va amoni (Bang 6).
Gia tri LT, cua cac dong vat ddy thu
nghiém trong nghién clru nay tai cadc muc
pH va amoni ndm trong khoang cho phép
ctia QCVN 40:2011/BTNMT /a kha thap
(12 - 18 gid) cho thiy cac loai dong vat
day nay khong thich nghi tét vdi cac yéu
t6 moi trudng cia nude thai sau xu ly.
Diéu nay c6 thé 1a do mdi truong sdng
tu nhién cua céc loai nay trong tu nhién
khac vé6i cac didu kién moi truong cia
nude thai KCN sau xtr ly din dén kha

thi ¢6 khdc biét y nghia thong ké & mirc p < 0,05
nang thich nghi kém. Mat khac, céc
nghién ctru trude ddy ciing cho thiy ring
cac loai gidp x4dc nhu tom va cua cling
thudng nhay cam véi cac yéu t6 moi
truong hon so cac dong vat than mém hai
manh v6 nhu nhu trai, hén, trong khi d6
dong vat than mém nhu b¢ it nhay cam
hon so vdi cac loai trén [3].

Két qua nghién ctru ciing cho thay
su nhay cam cua céc loai dong vat day la
khac nhau d6i véi cac mirc thir nghiém
pH va amoni khéc nhau. Tai cdc mtc pH
(6 - 8) va amoni (5 - 9 mg/L) nam trong
khoang cho phép cia QCVN 40:2011/
BTNMT, gia tri LT, , cua cac loai dong
vat day thtr nghiém 13 giéng nhau (12
- 24h), trong khi d6 tai cadc muc pH (3
- 5) va amoni (10 - 14 mg/L) vuot gia
tri cho phép xa thai cia QCVN 40:2011/
BTNMT, gid tri LT,
vat day thir nghiém da giam xudng con
6 - 14h). Gia tri LT, ctua cac dong vat
thir nghiém d6i amoni (10 - 14 mg/L)

cua cac loai dong

thap hon so vé6i thir nghiém pH 3 - 5 cho
thay cac loai dong vat nay nhay cam véi
amoni hon so véi pH.
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Nghién ciru

Bing 6. Anh huwéng ciia pH va amoni lén thoi gian gay chét LT oy (810) cua
cdc dong vt ddy thir nghi¢m

pH Amoni (mg/L)
Dong vat day thir nghiém
pH6-8 | pH3-5| 5-9 | 10-14
Elliptio dilatata (Trai) 18 14 18 10
Corbicula lamarckiana (Hén) 18 14 18 10
Corbicula luteola (Hén) 18 14 18 10
Corbicula sandai (Hén) 18 14 18 10
Palaemon mani (Tém) 12 8 12 6
Pila conica (Oc buou) 24 18 24 12
Siamthelphusa beauvoisi (Cua dong) 12 8 12 6

4. Két luan

Trong nghién ctru nay, nhom tac gia
d3 tién hanh nghién ctru anh hudng cua
pH va amoni cua nudc thai sau xu ly cua
hé théng xt 1y nudc thai tip trung cua
KCN Phu Bai. Két qua nghién ciru cho
thdy: Céc thong sé cia nuéc thai KCN
Phu Bai sau xur Iy déu dat Quy chuan k¥
thuat qudc gia vé nudc thai cong nghiép
QCVN 40:2011/BTNMT. Su bién ddi cta
cac thong sd moéi trudng nhiét do, pH,
DO, amoni nam trong khoang cho phép
ctia thir nghiém. Thoi gian gdy chét 100 %
dong vat day thtr nghi¢ém (LT,,) trong
khoang 6 - 24h, trong d6 tom Palaemon
va cua dong Siamthelphusa
beauvoisi nhay cam véi pH va amoni
hon so voi céac loai trai Elliptio dilatata,
hén Corbicula lamarckiana, Corbicula
luteola, Corbicula sandai va ¢ buou Pila
conica 1a loai it nhay cam nhat trong s6
cac dong vat day dugc thtr nghiém. Tai
cac gid tri pH (3 - 5) va amoni (10 - 14
mg/L) vugt chuan so véi gia tri cho phép
cua QCVN 40:2011/BTNMT, gia tri LT,
cua cac dong vat day thir nghiém da giam
xubng déng ké (6 - 14h), cho thay ching
lam gia ting doc tinh d6i voi cac loai
dong vat day thu nghiém. Trong do, cac
loai dong vat day thir nghiém nhay cam
véi amoni hon so véi pH.
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