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Tém tit:

Nuwéc thai nha may dwong trén dia ban tinh Hiu Giang véi thanh phan chi yéu 1a cac chit 6 nhiém hiru co, khi thai
ra sé 1am 6 nhiém méi truwong xung quanh. Tuy nhién, véi thanh phz‘m cac chat 6 nhiém nhu trén co thé xir ly béng
phuwong phap sinh hoc (bal loc ngap nwéc). Khiao sat sw phan bd ciia thue vat thuy smh khu vue gan cac nha may
duwong cho thay cay Mai dim xuat hién kha nhiéu, kha nang sinh trwéng va phat trién tot. Tlen hanh thi nghiém 2
nhén t6 khao sat kha niing xir Iy nwéc thai nha may dwong ciia cdy Mai dim & cic mirc ndng do 100% nwéc thai,
50% nwéc thai va 25% nuée thai, iy miu nuéc trong cac thung thi nghiém phan tich & cic ngay thir 1, 3, 5 va 10
cho thiy ndng dd cac chit 6 nhiém giam dan theo thoi gian, & nghiém thirc ¢6 cAy Mai dam, nong dd cac chit &
nhiém giam nhiéu hon so v6i nghiém thirc khong c6 cdy Mai dAm véi cac chi tiéu phén tich gom pH, TSS, COD, T-N,
T-P. Do dé, cay Mai dim co thé xir ly duge mm’c thai tir nha may dudng. Hau hét cac chi tiéu déu dat dudi nguong
cho phép xa thai vao ngudn nwéc sir dung cho cip nudée sinh hoat theo Quy chuén k§y thuat quéc gia QCVN40:2011
BTNMT (cot A). Tuy nhién, chi tiéu TSS va COD dén ngay thir 10 vin con kha cao so v6i quy chuin. Do viy, cin
nghién ctru them vé thoi gian xir ly dé cac chi tiéu déu dat khi x4 thai.

Tir khoa: cay Mai dim, H3iu Giang, nha may dwong, xir ly nuéc thai.

Chi s6 phén loai: 2.7

Mai dam moc cho thdy, ndng do cac chit 6 nhiém thap [trong gi6i
han quy dinh cua cua QCVN 08:2008 (cot A,)], do do nhiéu kha
nang loai cay nay c6 dong gop trong viéc lam giam céac chat 6
nhiém trong nudce thai nha may duong.

Dit van dé

Hau Giang c6 3 nha may duong cong sudt trén 2.000 tin mia
cdy mdi ngay la cac nha may Vi Thanh, Phung Hiép (thuoc Cong
ty Co phan mia dudng Casuco) va Nha may duong Long My Phat

(thuoe Cong ty Mia dudng con Long My Phat). Nudc thai nha may
dudng trén dia ban tinh ¢ céc thong s6 6 nhidm kha cao nhu TSS,
COD, BOD;... vugt mirc quy dinh cia QCVN 40:2011 (c4t A), la
nguyén nhan chinh gy 6 nhiém nudc mat trén cac dong song tai
cac khu vue nay [1-3].

Trén thé gi6i dd c6 nhiéu cong trinh nghién ctru vé kha ning
hép thu dinh dudng va sinh truéng cia thuc vat thiy sinh trong
nudc thai 6 nhidm hitu co. Nhém cac lodi thyc vat thay sinh song
troi ndi nhu luc binh, béo tai chudt, béo hoa dau... va nhom céc
loai thyc vat nira ngdp nudc nhu sdy, b0 bd... duge sir dung nhu
13 mot yéu td chi thi moi trudng théng qua sw phan bé ciing nhu
nhitng dic diém sinh hoc ¢6 thé quan sat bang mét thuong [4-7].
Phuong phap niy di dugc img dung nhiéu ¢ cdc nude ving on d6i
nhu Pan Mach, Diic, Hoa Ky, Thuy Si... dé danh gia chét lugng
moi truong phuc vu cho cong tic gidm sat va quan tric [, 8].

Trong bai viét nay, budc dau nhom nghién ciru da phan tich
chat lugng nude khu vyc cac nha may duong & nhiing noi co cay
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Cay Mai dim (Cryptocoryne ciliata Wydler) 1a thuc vat ¢6
than ngdm trong bumn, 14 dtmg, phién tron dai thon, cao dén 30 cm,
nhon hai dau, gan phu xéo, khong day 14m, cuéng dai dén 20 cm,
phat hoa giita 14, mo thon mau do, bia c6 ria dai, dng dai 15-17 cm,
phu ¢ day (noi thu), budng nho, c¢6 phin duc cach phan céi, nodn
a0 6-7 noan. Nang c6 canh tron, to 3-4 cm, hot dai 8 mm [7]. Mai
dam c6 t4i 50 loai, phan b6 tir An D9, nam Trung Qudc, cac nudc
Pong Duong dén Malaysia, Indonesia. O nudc ta co 3 loai, gip
& céc tinh phia Nam, cdy song & céc cira song va rimg ngép man
ven bién. Theo quan sat ctia nhém nghién ctru, loai cdy nay phan
bd rong rai tai khu vyce cac nha may duong ¢ Hau Giang. Do do,
nghién ctru ndy dugc tién hanh nham tim hiéu kha ning hap phuy
hoic loai bo cac thanh phan 6 nhiém ra khoi nu6e thai nha may
dudng cta cay Mai dam bang thi nghiém hai nhan t6 (c6 va khong
c6 cay Mai dam, va cac mirc d pha lodng nudc thai khéc nhau) dé
{mg dung vao thyc tién xir Iy 6 nhiém nudc mit tai khu vie quanh
nha may duong & Hau Giang va céc noi co diéu kién twong tu.
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Abstract:

Wastewater from sugarcane factories in Hau Giang
province with the high level of organic materials could
create pollution when released into the surrounding
environment. However, this problem could be solved
by biological methods such as wetland treatment.
Preliminary survey about distribution of aquatic flora
surrounding the sugarcane factory areas realized that
there were a lot of Cryptocoryne ciliata Wydler plants
growing well. To study the wastewater treatment
ability of Cryptocoryne ciliata Wydler, we designed an
experiment with 2 factors: (1) with and without the
plants, and (2) dilution of wastewater from sugarcane
factories at 3 concentration levels as 100%, 50%, and
25%. Water in the experimental boxes taken to analyze
at days 1, 3, 5, and 10 after treatment showed that the
level of pollution reduced by time, and the presence of
Cryptocoryne ciliata Wydler made better environments
compared with the treatments without the plants by
reducing the level of pollution through such water
parameters as pH, TSS, COD, T-N, and T-P. Therefore,
this kind of plants can be used for wastewater treatment
from sugarcane factories. Results showed that most
of experimental parameters met the requirement of
National Technical Regulation on Industrial Wastewater
(QCVN40:2011/BTNMT, column A). However, the TSS
and COD after 10 days of treatment were still higher
than those in the regulation. Therefore, it is necessary
to conduct futher researches about treatment time to
ensure that all parameters meet the regulation.

Keywords: Cryptocoryne ciliata Wydler, Hau Giang,
sugarcane factory, wastewater treatment.
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Ddi tugng va phuony phap nghién ciiu
Déi twgng nghién ciru

Nghién ciru kha ning hap phu hodc loai b6 cac chat 6 nhidm
trong nudc thai nha may duong ciia cdy Mai dam (Cryptocoryne
ciliata Wydler). Trong nghién ctru ndy, nhitng cdy Mai dam & gan
khu vyc nha may duong dugc lua chon 1a nhiing cdy trudng thanh,
¢ kich ¢& twong ddi dong déu (cao khoang tir 50-58 cm), rira sach
trude khi dua vao mo hinh thi nghi€ém voi trong lugng binh quan
1a 94,5+6,4 g/cay.

BO tri thi nghi¢m

Thi nghiém duogc b6 tri hoan toan ngau nhién vai 4 lan lap lai
theo hai nhan t6 1a: (1) khong ¢6 cdy Mai dam va c cdy Méi dam;
(2) cac murc d6 pha loang nude thai nha may duong 100%, 50% va
25%. Do vy, thi nghiém c6 6 nghiém thirc kép nhu sau: nghiém
thirc 1: 100% nude thai, khong co cdy Mai dam; nghiém thirc 2:
50% nudc thai, khong co cdy Mai dam; nghiém thire 3: 25% nudc
thai, khong ¢6 cdy Mai dam; nghiém thirc 4: 100% nudc thai, ¢o
cdy Mai dam; nghiém thtc 5: 50% nude thai, 6 cdy Mai dam;
nghiém thirc 6: 25% nudc thai, co ciy Mai dam.

Mo hinh thi nghiém

Mo hinh thi nghiém dugc thiét ké nhu mé ta & hinh 1. Thing
tréng co kich thudc dai, rong, cao 1a 1,0x0,6x0,4 m; co b6 tri 6ng
& 1ay nu6c thai sau xir Iy. Cat tho rira sach bang cach cho vao chau
va ngdm xa voi nude may 4 1an. Chiéu cao 10p cat trong thing 30
cm, phi hop véi do dai r& cdy Mai dam. Cac nghiém thirc co cdy
Mai dim dugce trf")ng voi mat d§ 10-12 cay/thung. Nudc thai dugc
ldy tir Nha méay duong Vi Thanh.

CAY MAI DAM

LUSI CHAN CAT

NUGC THAI SAU KHI XU LY

|

«“ im L

Hinh 1. Md hinh thi nghiém x ly nuc thai nha may dudng bang cay
Maéi dam.

Cidc chi tiéu thi nghi¢m

Céc chi tidu theo ddi chat lwgng nudce bao gdm pH, tong chét
ran lo limg (TSS - Total Suspended Solids), nhu ciu 6xy hoa
hoc (COD - Chemical Oxygen Demand), tong dam (T-N - Total
Nitrogen), tong lan (T-P - Total Phosphorus). Tan suat liy mau la
1, 3, 5 va 10 ngay sau khi b tri thi nghi¢m. Phuong phap phan
tich céc chi tiéu: xac dinh pH theo TCVN6492:2011; xac dinh TSS
theo TCVN6625:2000; xac dinh COD theo TCVN6491:1999; xac



dinh T-N theo TCVN5988-1995; xac dinh T-P theo TCVN6202-
2008.

Phwong phdp phan tich s6 liéu

S4 liéu thi nghiém dugc phan tich theo phuong phap phuong
sai hai nhan t6 (Two-way ANOVA); trong d6 nhan t thir nhét 14 ¢6
va khong co sw hién dién cay Mai ddm va nhan t6 thi hai 13 ba mirc
d6 pha loang nudc thai nha méy duong (100, 50 va 25%). Phép thu
Duncan dugc sir dung dé kiém dinh thong ké ¢ mirc ¥ nghia 5%
thong qua phan mém SPSS phién ban 20 [7].

Két qua nghién ciiu

Gid tri pH

Chi tiéu pH 1a dai lugng dic trung tinh axit va tinh kiém cta
nu6c, pH ¢6 y nghia quan trong trong xur 1y nude va nude thai, anh
hudng dén céc hoat dong sdng ciia vi sinh vt trong nudc, can dugc
giam sat va diéu chinh ¢ moi truong i wu, ¢6 loi cho sy tham gia
cia vi sinh vat trong xur 1y sinh hoc [9]. Anh hudng cua cdy Mai
dam va ndng do pha lodng dén chi tiéu pH trong nude thai nha may
dudng qua céc lan ldy mau duoc thé hién & bang 1.

Bang 1. Anh huéng ciia ciy Méi dam va ndng dé pha loang dén chi tiéu
pH trong nuGc thai nha méy dudng theo thoi gian.
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Két qua con cho thay, khong c6 twong tac gitta hai nhan to thi
nghiém & 1an ldy mAu ngay 1 va ngay 3, nhung c6 twong tac 6 2 lan
ldy médu vé sau vao ngay 5 va ngay 10 (bang 1). Nhin chung, gia
tri pH khong dao dong nhicu giita céc nghiém thirc va co xu hudng
giam dén theo thoi gian.

T 5ng chit rin lo lirng (TSS)

TSS 1a céc hat nho hitu co hodc v6 co lo ling trong nudc thai.
Khi vin toc cia dong chay bi giam xudng (khi chay vao céc noi
c6 tiét dién w6t 16n hon), phan 16n céc chat ran lo ling sé bj lang
xuéng day ho, nhiing hat khong léng duoc sé tao thanh do duc cua
nudc. Cac chit lo limg hiru co s& tiéu thy oxy dé phan hay 1am
giam oxy hoa tan (DO) trong nude [10]. Theo nghién ctru [11],
nong do cac chit lo limg cao lam mat do trong cua nuoc, lam giam
qué trinh quang hop, két hop véi céc hop chit doc va cac kim loai
ning lam tang nhiét do cia nu6e thong qua qué trinh hap thy 4nh
sang mat troi. Két qua phan tich chi tiéu TSS theo céc nhén 6 thi
nghiém duoc thé hién ¢ bang 2. Ca nhén td cdy Mai dam va nong
6 pha loing déu c6 anh huong dén tong chat ran lo limg ¢ tit ca
céc 1an lay mau (P<0,05). Chi tiéu TSS thép hon ¢6 ¥ nghia thong
ké & cac nghiém thirc co cAy Mai dim. Nong do pha lodng ciing
co tac dung lam giam TSS, gia tri TSS dat cao nhat khi nudc thai
100%, giam dan 6 nong do pha loang 50% va thip nhit ¢ nong do

Ngay liy miu 25%. Sy tuong tc gitta hai nhan t6 thi nghiém thé hién rat rd qua
1 3 5 10 bang 2. Nhin chung, ciy Mai dam c6 tic dung lam giam TSS trong
Migc y nghia ) nudce thai nha may duong. Nudc thai cang duoc pha lodng thi TSS
- Sy hién dién céy Mai dam 0,001 0000 0,121 0,048 cang giam. Két qua con cho théy chi tiéu nay giam dan qua thai
- Nong d6 pha loang 0,104 0,005 0,093 0,187 gian & tt cé céc nghiém thirc.
- Tuong tac 0,853 0,863 0,031 0,029 . . . ;
Trung binh yéu 6 cdy Mai dAm Bang 2. Anh hudng ctia cdy Mai dam va nong do pha loang dén chi tiéu
- Khong ¢6 cdy Méi dim 737 718 673 680 TSS trong nudc thai nha médy dubng theo thdi gian.
- C6 cdy Mai dim 678 693 662 661 S —
Trung binh yéu t6 pha loiing Ngay lay mau
- 100% nude thai 720 708 659 6,63 z I J L
- 50% nudc thai 684 718 679 683 Mire y nghia
- 25% nudc thai 718 691° 6,65 6,66 - Su hién dién cay Mai dam 0,000 0,000 0,000 0,000
Trung binh nghiém thic ‘ - Nong do pha lodng 0,000 0,000 0,000 0,000
1. 100% nudc thai, khong cay Mai flﬁm 7,554 7,234 6,50 6,55° - Tuong tic 0,000 0,000 0,000 0,000
2. 50% nue thai, khong cay Mai dam 7,13% 7300 690° 7,08 Trung binh yéu t6 cy Mai dim
3. 25% nudc théin,.kh(”)ngA cay Ma1 dam 7439 7,03 6,800 678" - Khong o6 oéy Msi dim 3095 275 253 %612
4. 100% nudce thai, c6 cay Mai dam 6,85® 6,93 6,680 6,70° =2
5. 50% nué thai, co cdy Mi dim 655 705 668 658 - €6 cay Méi dam 277,7 2030 407 1112
6. 25% nude thai, o cay Mai dim 6,93 680" 650° 6,55 Trung binh yeu to pha loing
Ghi chd: trong cting mot cdt, cac s6 theo sau co cuing ky tu thi khong khac biét o LOTP i 0 it Aol SEhaY R
qua phép thit Duncan & méc y nghia 5%. - 50% nudc thai 2433 1855 1488 132,
Két qua cho théy, cdy M4i dim c6 tic dung lam giam gid trj pH ~ ~ 2370 nudc thai 106 86 16> 62
& 1an ldy mAu ngay 1, ngay 3 va ngay 10 (P<0,05) nhung khong ~ Trung binh nghiém thirc :
khac biét & Em léy m?iu ngély tht 5 (P>0,05). Mic du khéng khac 1. 100% nude thai, khong cdy Mai dam 557,2°  530.4°  524.4¢  506,1°
biét qua thong ké nhung pH ¢ céc nghiém thire ¢6 cdy Mai dam c¢6 2.50% nudc thai, khong cdy Mai dam 2557 194,14 1902¢ 180,
xu huéng thap hon so voi khong co su hién dién ciia cay. Yéu to 3.25% nude thai, khong cay Méi dam 16,9 107,9° 1052° 96,6°
pha loang khong c6 anh huéng dén gi4 tri pH qua cac lan léiy mau 4. 100% nudc thai, c6 cdy Mai dim 4998 372,9¢ 266,14 221,00
ngdy 1, ngdy 5 va ngay 10 (P>0,05). Riéng ngay ldy méu tht 3, 5. 50% nuéc thai, c6 cdy Mai dim 231,00 1768 107,5° 84,9
yéu 6 pha lodng ¢ anh huong dén pH, gia tri pH dat thap nhat & 6.25% nuéc thai, c6 cay Mai dim 102,3° 593 4870 27,7

nong d¢ pha lodng 25% (pH=6,91), khac biét c6 y nghia thong ké
50 Vi cac ndng do 50% (pH=7,18) va ndng do 100% (pH=7,08).
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Ghi chd: trong ciing mot cot, cac s6 theo sau co ciing ky tu thi khong khac biét
qua phép thir Duncan ¢ mdc y nghia 5%.
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Téng dam (T-N)

Nito (dam) 1a mot dudng chat quan trong cho s phat trién cua
céc sinh vat do né la mot nguyen 6 can thlet de tao nén cdc protein
va axit nucleic. Do do, cac sd lidu vé nito rat can thiét dé danh gia
xem nudc thai d6 ¢6 thé xir ly dugc bang cc bién phap sinh hoc
hay khong. Néu nudc thai thiéu nito ta phai bo sung nito dé co thé
xtr 1y n6 bang bién phap sinh hoc, va néu trong nudc thai c6 qua
nhiéu nito thi can loai bo dé khéng ché su phat trién cua tao & cac
viing nudc tiép nhan [12]. Két qua thi nghiém cho thdy ca hai nhan
t6 cAy Méi dam va nong do pha lodng déu c6 tic dung lam giam
T-N trong nudc (P<0,05). Chi ti€u nay cling gidm dan theo thoi
gian. Bang 3 cho thay, T-N trung binh ¢ c4c nghiém thirc khong co
cdy Mai dam & ngay lay mau thtr 1 13 8,56 mg/l trong khi nghiém
thitc ¢6 cay Mai dam 13 6,39 mg/l, chi tiéu nay dén ngay thir 10
giam tuong ung con 7,07 mg/l khi khong c6 cay va chi 1,36 mg/l
khi ¢6 cay Mai dam. T-N trung binh & ngay ldy méu thir nhat twong
(g cic mirc d9 pha lodng 100, 50 va 25% lan luot 1a 13,3; 6,16 va
2,94 mg/l, dén ngay thtr 10 gidm con 7,30; 3,46 va 1,88 mg/l. Két
qua con cho thdy c6 sy tuong tac giita 2 nhan to thi nghiém & cac
lan 1y méu, trir ngay thir 3 (bang 3).

Bang 3. Anh huéng ciia ciy Méi dam va ndng dé pha loing dén chi tiéu
T-N trong nudc thai nha may dutng theo thdi gian.

Ngay liy miu

1 3 5 10
Mikc y nghia
- Sy hién dién cay Mai dam 0,000 0,000 0,000 0,000
- Nong d6 pha lodng 0,000 0,000 0,000 0,000
- Tuong tac 0,000 0,133 0,000 0,000
Trung binh yéu t6 cdy Mai dim
- Khong ¢6 cay Méi dam 8,56 7,87 7,53 7,07
- C6 cay Mai dam 6,39 481 1,99 1,36
Trung binh yéu t6 pha loang
- 100% nudc thai 13,3¢ 11,54 8,01¢ 7,30°
- 50% nudc thai 6,16° 4,78° 406> 346
- 25% nudc thai 2,94 2,70? 2,20 1,88¢
Trung binh nghi¢m thirc
1. 100% nudc thai, khong cay Mai dim  14,80° 13,02F 12,45 11,63°
2. 50% nudc thai, khong cay Mai dim 6,70 6,55¢ 6,434 6,18
3.25% nudc thai, khong cay Mai dim  4,18" 4,03¢ 3,70¢ 3,404
4. 100% nudc thai, co cay Mai dim 11,85¢ 10,056 3,58¢ 2,98¢
5. 50% nudc thai, co cdy Mai dam 5,63¢ 3,00° 1,70° 0,75
6. 25% nudc thai, c6 ciy Mai dam 1,70 1,38 0,70 0,35*

Ghi chd: trong cting mot cft, cac s theo sau co cling ky tu thi khong khac biét
qua phép thit Duncan & méc y nghia 5%.

Tong lin (T-P)

Phét pho (lan) rat c?m thiét cho su sinh trudng cua tao va mot
s0 sinh vat khac. Do do dé khong ché hién tugng tao nd hoa ta phai
loai bo phot pho ra khéi nudce thai. Thém vao do vi khuén trong cac
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hé thong xir Iy sinh hoc can phét pho dé ting truong va bién dudng
cac hop chat hitu co, do d6 can phai xem xét cung cép mot luong
phét pho thich hop dé ching ¢6 thé hoat dong hidu qua [13]. Két
qua thi nghiém & bang 4 cho thiy, nhan t6 sy hién dién ciia cdy Mai
dam va yéu t6 pha loang déu c6 anh hudng dén chi tiéu T-P trong
nude va ¢6 su trong tac giira hai nhan td nay ¢ cac lan ldy mau tir
ngay 1 dén ngay 10 (P<0,05). O ngay thir nhat, T-P trung binh ¢
cac nghiém thirc khong co cay Mai dam 1a 6,95 mg/l so véi ¢6 cdy
14 5,23 mg/l; dén ngay thir 10, T-P trung binh ¢ cac nghiém thirc
khong c6 cay giam con 5,56 mg/l, trong khi d6 & cac nghiém thuc
c6 cay Mai ddm thi T-P trung binh chi con 0,85 mg/l. Déi vé6i yéu
t6 pha lodng, T-P khac biét c6 y nghia gitra cac nong do, T-P trung
binh dat cao nhit & ndng do chat thai chwa duoc pha lodng (100%)
va giam ¢ muc do pha lodng 50%, thap nhét & mirc d9 pha loang
25%  tat ca cac dot liy mau tir ngay 1 dén ngay 10. Nhu véy, cay
Mii dam c6 tic dung lam giam lan trong nudc va ndng do chét thai
pha cang loang thi lan cang giam.

Bang 4. Anh huéng ciia cdy Mai ddm va ndng do pha loing dén chi tiéu
T-P trong nudc thai nha may duting theo thoi gian.

Ngay liy méu

1 3 5 10
Mikc y nghia
- Sy hién dién cay Mai ddm 0,000 0,000 0,000 0,000
- Nong do pha lodng 0,000 0,000 0,000 0,000
- Tuong tac 0,000 0,000 0,000 0,000
Trung binh yéu t6 ciy Mai dAm
- Khong c6 cay Mai dam 6,95 6,50 6,14 5,56
- C6 cay Mai dam 523 3,67 1,37 0,85
Trung binh yéu t§ pha loding
- 100% nudc thai 10,83 9,73¢ 6,68 5,74¢
- 50% nudc thai 5,18 3,60° 3,13 2,71°

- 25% nudc thai 2,26° 1,93 1,46 1,15

Trung binh nghiém thirc

1. 100% nudc thai, khong cdy Mai dam ~ 11,93° 11,057 10,85 9,83
2. 50% nudc thai, khong cdy Mai dam ~ 5,70° 5,60¢ 508! 478
3.25% nudc thai, khong cdy Mai dam 3,230 2,85 2,50¢  2,05¢
4.100% nude thai, ¢ cdy Mai dim 9,73¢ 8,40 2,50 1,65
5. 50% nudc thai, ¢ cy Mai dim 4,65 1,60° 1,18 0,65°
6.25% nudc thai, ¢ cdy Mai dim 1,30° 1,00° 043 0,25°

Ghi chd: trong cting mdt cdt, cac s6 theo sau co ciing ky tu thi khong khac biét
qua phép thif Duncan & mdc y nghia 5%.

Nhu ciu éxy héa hoc (COD)

COD la dai lwong dung dé danh gia mirc d nhiém ban cia
nguodn nudc, do6 1a luong 6xy can thiét dé oxy hoa hét cac hop chat
hitu co ¢6 trong nude, nude cang nhiém ban thi ham luong chat
hitu co cang cao. Nu6e bi nhiém ban béi cac chat hiru co 14 do chat
thai sinh hoat va cong nghiép, san Xuat nong nghiép, tao diéu kién
d& dang cho cac loai vi sinh vét phat trién. Nudc bj nhiém béan (co
d6 oxy héa cao) 1am giam hiéu qua ciia cc qua trinh xt Iy va ton
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nhiéu hoa chét trong cong tac khir tring [13].

Béng 5 cho théy st hién di¢n cua cady Mai dam va néng do pha
lodng c6 anh hudng dén chi tiéu COD ¢ hau hét cac dot ldy mau. O
ngay lay mau thir nhat, COD trung binh & cdc nghiém thirc khong
co cay Mai dam 1a 1043,5 mg/l so voi 802,1 mg/l khi c6 cdy; dén
ngay thir 10, chi tiéu nay giam twong tmg 1a 901,7 mg/l khong c6
cdy va 378,3 mg/l khi ¢6 cdy. Tuong tw, & ngay thir nhit ndng do
chat thai 100% thi COD trung binh la 1365,3 mg/l, pha loang 50%
con 985,3 mg/l va ndng do pha lodng 25% thi COD chi con 417,8
mg/l; dén ngay thir 10, COD giam twong tmg v6i cic ndng do pha
loang 100, 50 va 25% lan luot 1a 1107,2 mg/l, 565,0 mg/l va 247,8
mg/l. Nhu vy, chat thai cang dugc pha lodng thi COD cang giam
theo thoi gian, va & cac nghiém thirc ¢o cdy Mai dam thi toc do
giam COD cang nhanh. Qua do cho thiy cay Mai dam c6 tac dung
lam giam COD trong nudc thai nha may duong.

Bang 5. Anh huéng ciia cy Méai dam va nong do pha loang dén chi tiéu
COD trong nudc thai nha may dubng theo thai gian.

Ngay Iy miu

1 3 5 10
Mikc y nghia
- Sy hién dién cay Mai dam 0,062 0,000 0,031 0,000
- Nong do pha lodng 0,000 0,000 0,425 0,000
- Tuong tac 0,214 0,000 0,684 0,000
Trung binh yéu tb cdy Mai dim
- Khong ¢ cdy Méi dam 1043,5 966,3 12143 901,7
- C6 cay Méi dam 802,1 663,2 510,2 3783
Trung binh yéu tb pha loiing
- 100% nudc thai 13653 1257,9° 11453 1107,2¢
- 50% nude thai 985,3° 818,5° 689,6 565,0°
- 25% nudc thai 4178 3678 7517 2478
Trung binh nghi¢m thire
1. 100% nudc thai, khong ciy M4i dim 1642,3¢  15354°  1463,7° 1452,6
2. 50% nude thai, khong cay Mai dém 1042,1° 943,34 98,7 885,2
3. 25% nudc thai, khong cdy Mai dim 446,2° 420,3° 12804 367,2¢
4. 100% nudc thai, c6 cdy Mai dam 1088,4°  980,5¢ 827,0% 761,84
5. 50% nudc thai, c6 cay Mai dim 928,50 693,7¢ 480,6% 2447
6. 25% nudc thai, c6 cay Mai dim 3894 3153 2231 128 4

Ghi chd: trong cting mot cdt, cac s6 theo sau co cung ky tu thi khong khac biét
qua phép thi Duncan & méc y nghia 5%.

Qua thi nghiém vé kha ning xu 1y nudc thai nha may dudng
clia cay Mai dam ta théy, chi tiéu pH khong hodc it chiu tdc dong
boi sy hién dién cia cdy Mai dam, con lai céc chi tiéu TSS, COD,
T-N, T-P giam do tac dong pha loang va sy hién di¢n cua cay Mai
dam.
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Két qua trinh bay ¢ trén cho thy, gia tri pH ciia cac nghiém
thie thi nghiém twong ddi 6n dinh, it bién dong theo thoi gian.
Trong 6 nghiém thic, gia tri pH dat cao nhat ¢ nghi¢m thire 1
(khong c6 cdy Mai dam va nong do chét thai 100%) vao ngay thir
nhit 1a 7,55 va thp nhét cung ¢ nghiém thirc nay vao ngay thu
51a 6,50. Gia tri pH nay rat pht hop cho céc loai dong thyc vat
thity sinh phat trién. Di chiéu véi Quy chuan k¥ thuét qudc gia ve
nudc thai cong nghiép khi xa vao nguon nude duge dung cho cap
nudc sinh hoat (QCVN40:2011/BTNMT, ¢t A) thi pH nam trong
khoang cho phép tir 6,0-9,0 (hinh 2).
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Hinh 2. So sanh gia tri pH giGia cac nghiém thic thi nghiém vdéi
QCVN40:2011/BTNMT tif ngay thi nhat dén ngay thi 10.

Dbi voi chi tidu TSS, cin cir két qua phan tich sé lidu theo
cac ngay tir ngay 1 dén ngay 10 co va khong co sy hién dién ciia
cdy Méi dam cho thdy, c6 sw khac biét § nghia ciia cac yéu t pha
loang va co sy hién dién cta cay Mai dam. Cu thé, & cac nghiém
thire khong ¢6 cdy Mai dam, chi tiéu TSS gidm theo thoi gian chu
yéu do tac dong pha lodng va lang tinh. O céc nghiém thirc ¢6 cay
Mai dam TSS giam nhiéu hon, cho thdy ngoai tic dong pha lodng
va lang con ¢6 vai tro lam giam TSS cua cay. O cac cip ndng do
pha loang khéc nhau, TSS ¢ cac nghi¢m thirc cling giam dan theo
thoi gian xt y. Qua thoi gian, cc hat keo hay céc chit rin khong
léng duoc s€ bi loai bo mot phén do céc co ché sau: cac hat keo bi
loai bo bdi cac qua trinh hoat dong cla céac vi sinh vat va boi su
va cham va két dinh vdi cc chét rin khac (b6i néi luc va chuyén
dong Brown). Céc chét ran ndi bam vao bé mit ciia cdy va bi phan
hiiy boi cée hoat dong ciia vi sinh vat hiéu khi. Céc chit ran ling
duoc & lang xubng d4y va b phan huy boi vi sinh vat yém khi [7].
Pidu nay ly giai cho sy gidm xuong cta chi tiéu TSS ¢ nghi¢m
thire ¢6 trong cdy nhidu hon ¢ nghiém thirc khong trong ciy Mai
dam. Miac du cdy Méi dam co tac dung lam giam TSS nhung chi
c6 nghiém thitc 6 (ndng do pha lodng 25% va c6 ciy Mai dam) tir
ngay 5 tr¢ di chi tiéu niy mai dat mirc thap hon so véi quy dinh
ctia QCVN40:2011/BTNMT, ¢ot A (hinh 3). Noi khac di, dbi v6i
chi tiéu TSS nu6c thai nha may duong chi du didu kién thai ra moi
truong khi duogc xir Iy bang cy Mai dam v6i nong do pha lodng
25% tir 5 ngay tr6 1én. Cac nghiém thirc khong c6 cdy Mai dam
thi chi tiéu TSS ludn & mic cao hon so véi quy chuan dén ngay
thir 10. Didu nay cho thiy tiém niang xt Iy nudc thai cua cay Mai
dam 1a rét cao.
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Hinh 3. So sanh gia tri TSS gilia cac nghiém thic thi nghiém véi
QCVN40:2011/BTNMT tli ngay thd nhat dén ngay thi 10.

Do6i v6i chi tiéu T-N, hinh 4 cho thay nghiém thirc khong
¢6 cdy Mai dam gi4 tri T-N cao hon so véi cac nghiém thirc co
ciy Mai dam, mirc d6 pha lodng cang cao thi T-N cang giam,
nghia 1a chi tiéu T-N giam do tic dong ctia cic yéu tb pha lodng
va ¢6 sy hién dién cua cay Mai dam. Hon nita, ¢ cac nghiém
thirc ¢6 cdy Mai dam, T-N thip hon ¢ nghiém thirc dbi chung,
¢6 y nghia ¢ mirc 5%. Sy giam ham lugng T-N cho thdy ¢6 sur
tham gia cuia cdy Mai dam, voi vai tro 13 gid bam cho céc vi
khuan tham gia vao cac qua trinh amoni hoa, nitrat hoa. Ngoai
ra, cAy Mai dam hap thu chit dinh dudng dé gia tang sinh
khdi ciing 1am giam T-N trong nudc thai. So v6i quy dinh cua
QCVN40:2011/BTNMT, c6t A thi chi tieu T-N & cac nghiém
thirc déu ndm dudi ngudng 20 mg/l.
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Hinh 4. So sanh gia tri T-N gilia cac nghiém thic thi nghiém véi
QCVN40:2011/BTNMT tlf ngay th nhat dén ngay thi 10.

Chi tiéu T-P trong nudc thai dugc khur di do cac thyuc vat
thuy sinh hép thu vao co thé, bi hip phu hay két tia. ‘Trong
6, co ché khur phdt pho bang hién tugng két tia va hip phu
gop phan quan trong nhat. Tuy nhién, hiéu suat ctia qué trinh
nay kho co thé tién doan dugc, qua trinh hdp phu va két tia
phu thudc vao cac nhan té nhu pH, kha ning oxy hoa - khtr,
ham lugng sit, nhom, canxi va cac thanh phan sét. Két qua thi
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nghiém cho thdy co sy thay doi 15 rét vé T-P giita nghiém thirc
khong c6 va nghiém thirc ¢6 trong cdy. T-P clia nghiém thirc
trong cay Méi dim nho hon so véi nghiém thitrc ddi ching, co
su khéc biét nay chimg to cdy Mai dim da thich nghi voi moi
truong c6 nude thai cua nha mdy duong va co vai tro trong
vi¢e lam giam lan trong nude thai. Mot trong nhitng nguyén
nhan c6 thé do cdy hép thu lan cho qua trinh sinh truong va
phat trién, hay noi cach khac, cdy Mai dim c6 kha ning loai bo
1an ra khoi nudc thai. Hinh 5 cho thdy, & ngay dau tién chi hai
nghiém thiic 3 va 6 co gia tri T-P dudi ngudng cho phép xa thai
theo QCVN40:2011/BTNMT do ndng do pha lodng chét thai
& mirc thap 25%. Nhung tir ngay thtr 5 trg di, gia tri T-P & cac
nghiém thire c6 cay Mai ddm giam du6i ngudng quy chuén. Do
vdy, co thé sir dung cdy Mai dim dé khir 1an trong nu6c thai
nha may dudng.
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Hinh 5. So sanh gia tri T-P gitia cac nghiém thic thi nghiém véi
QCVNA40:2011/BTNMT tii ngay thd nhat dén ngay thi 10.

V& chi tiéu COD, theo thoi gian & nghiém thirc c6 trong cdy
Mai dam, COD thap hon nghiém thirc khong trong ciy Mai
dim. Sy giam COD & nghiém thtc trong cdy Mai ddm c6 thé
do mot phan cac chit hitu co mang dién tich bi hip phu xung
quanh bé mit cac hat cat trong thi nghiém va r& cdy, mot phan
cac chit hitu co lo limg hay hoa tan dugc phan huy boi cac
vi sinh vat ¢6 trong nudc thai. Ngoai ra, hé thong ré cdy Mai
dam ciing gop phan lam giam COD trong nudc bang cach cung
cép dién tich bé mat dé cac vi sinh vat bam vao, tao thanh cac
mang sinh hoc va van chuyén 6xy tir than 14 dén khu vyc xung
quanh ré [11], hd trg cho c4c vi sinh vat phan hiy hiéu khi cac
chét hitu co. Xét riéng voi cac nghiém thirc khong trong cay ta
thay, COD trong nudc van giam theo thoi gian. Diéu nay cho
thay, van co quaé trinh xu ly tu nhién do hoat dong cua tdo va
cac vi sinh vat [am giam COD trong nudc thai; tuy nhién, mic
giam thap hon so v6i cac nghiém thirc ¢ trdng cdy Mai dam.
Do d6, cdy Mai dim c6 vai tro nhat dinh trong viéc lam giam
COD trong nu6e. Mic dii, COD giam theo thoi gian nhung dén
ngay thtr 10 chi ti€u COD ¢ cac nghi¢m thuc Vﬁn cao hon so
v6i QCVN40:2011/BTNMT (hinh 6). Do vay, can nghién ciru
thém vé thoi gian xr 1y dé chi tiéu nay dat diéu kién xa thai.
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Hinh 6. So sanh gia tri COD giiia cac nghiém thic thi nghiém véi
QCVN40:2011/BTNMT tif ngay thd nhat dén ngay thd 10.

Két luan

Tién hanh thi nghiém xir 1y nu6c thai nha may duong trén dia
ban tinh Hau Giang vo1 hai nhan t6 1a c6 va khong c6 cdy Mai dam
va cdc nong dg pha loang nudc thai khac nhau qua cac moc thoi
gian 1, 3, 5 va 10 ngay cho thay:

- Gia trj pH khong anh huong nhiéu boi cac nhan td thi nghiém
va tuong doi 6n dinh theo thoi gian. Gia tri pH dao dong trong
ngudng cho phép theo QCVN40:201 1/BTNMT vé nudc tha1 cong
nghiép khi xa vao nguon nudc dugc ding cho muc dich cp nuée
sinh hoat.

- Céc chi tiéu TSS, COD, T-N, T-P bi anh hudng boi yéu td pha
loang va s hién dién cia cdy Mai dam, va déu giam theo thoi gian
& tat ca cac nghiém thuc.

- Céc nghiém thire ¢6 cdy Mai dam thi cac chi tiéu moi truong
c6 xu hudng tt hon cac nghiém thire con lai, do d6, cdy Mai dam
¢ thé duoc sir dung trong cac bii loc sinh hoc xtr 1y nudce thai nha
mdy dudng. Tuy nhién, cac chi tiéu TSS va COD den ngay thu 10
van con kha cao so voi QCVN40:2011/BTNMT vé nude thai cong
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nghiép. Do véy, can nghién ctru thém vé thoi gian xtr Iy dé céc chi
tiéu déu dat khi xa thai vao nguon nudc theo quy chuan ky thuat
qudc gia.
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