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ABSTRACT

Wastewater from the preliminary fried chicken after pre-treatment with ozone
still contains a large amount of nitrogen and phosphorus that needs to be
treated. Research on using common reed (Phragmites australis) planted in
horizontal subsurface flow constructed wetland system to absorb nitrogen and
phosphorus in this wastewater. The experiment was arranged with 01
experimental treatment and 01 control treatment (each experiment had a
repeatability of 03 times). Each experiment was built with concrete bricks
with dimensions of length x width x height of 8 m x 0.4 m x 0.5 m, loaded with
330 liters of wastewater with a retention time of 03 days. At the end of the
experiment, the common reed grew and developed well, the average height of
the reed is 166¢cm/tree, the average fresh weight and dry weight (dw) are 83
and 23 g/plant, respectively. Nitrogen content in Common reed stems and
roots reached 0.611+0.014%dw and 0.333+0.009%dw respectively.
Phosphate content in Common reed stems, and roots reached
0.096+0.004%dw and 0.088+0.005%dw. Common reed helps to absorb
11.22% nitrogen and 8.88% phosphorus in input wastewater. After being
treated with wetland, wastewater meets the discharge standard of column B
— QCVN 40:2011/BTNMT.

TOM TAT

Nude thdi so ché ga ran cong nghiép sau khi tién xir 1y bang ozone van con
chita mét heong dam, lan can dwoc quan tam xir 1y, Nghién ciru dwgc thyc
hién bang cdch sir dung cdy sdy (Phragmztes australis) trong trong hé thong
ddt ngdp meGe chay ngam ngang nham danh gia kha nang hdp thu heong dam,
ldn trong logi me6e thai ndy. Thi nghiém dwoc bé tri gom 01 nghiém thire thi
nghiém va 01 nghi¢m thirc asi ching (méi nghiém thirc cé dg Iap la 03 lan).
Moi nghzem thirc dirge xdy dung bang gach bé téng cé kich thude dai x réng
x cao lan lwot Id 8 m x 0,4 m x 0,5 m, dwoc nap tdi 330 lit nuoc thai voi thoi
gian luu mede 03 ngay. Sau khi thi nghiém két thiic, sdy sinh truéng va phat
trién tot. Chiéu cao trung binh ciia sdy dat 166 cm/cdy. Trong lwong tuoi va
kho (TLK) trung binh cua sdy dat twong trng 83 va 23 g/cdy. Ham lwong dam
trong thdn va ré sdy dat tuong ing 0,611£0,014% va 0,333+0,009% TLK.
Ham luong lan trong than va ré sday dat 0,096+0,004% va 0,088%0,005%
TLK. Cdy sdy giip hdp thu 11,22% dam va 8,88% lan trong nudc thai dau
vdo. Nudre thai sau khi xir Iy bang dat ngdp mede dat tiéu chudn xa thai cét B
— QCVN 40:2011/BTNMT.
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1. GIOI THIEU

Nganh ga ran cong nghiép v6i quy md ngady cang
ma rong, song song do luong nuse thal tir qua trinh
so ché ga ran cong nghiép ciing 1a van d& can quan
tam. Pay la mot trong nhiing loai nuéc thai dac
trung khi c6 ndng do chét hitu co, chét dinh dudng
cao va chira mot s6 thanh phan tc ché sinh hoc.

Cay sy duoc str dung rong rai trong viéc xu ly
cac loai nudc thai khac nhau bang dit ngap nuéc
kién tao (Vymazal & Lenka, 2005; Kadlec et al.,
2006). Say c6 kha ning gitr mot lwong 16n cac chat
dinh dudng trong nudc thai qua lugng sinh khdi cua
ching (Windham & Ehrenfeld, 2003). Cac thuc
nghiém cua Anh va ctv. (2019a, 2019b) di chang
minh rang say di loai bo mot lugng Ion nitrogen
trong nudc thai bang cach hép thu théng qua hé
thdng ré cia chung. Bac biét, hé sinh vat xung quanh
ré cua ching vo ciing phong phu, c6 thé phan huy
chit hitu co va hap thu kim loai ning trong nhiéu
loai nudc thai khac nhau. Nghién ctu hiéu suat xi
ly nudc thai sinh hoat cia hé théng dat ngap nudc
kién tao (cay sdy) nén cat van hanh véi muc tai nap
thay lec cao do Trang va Brix (2012) thyc hién va
két luan rang kha nang xt Iy TSS, PO4-P va TP 1a
rat hiéu qua va khong doi cho ca hai mirc Iuu luong
(600 L/ngay va 1.200 L/ngay) véi hiéu suat xu ly
trung binh tuwong Gng 1a khoang 94%, 99% va 99%.
Trong khi d6, hiéu suat xir Iy BODs, COD, NH4*-N
va TKN giam & mirc luu lugng cao (1.200L/ngay),
Vi gia tri trung binh tuong Gng 1a 47 — 71%, 68 —
84%, 63 — 87% va 69 — 91%.

Mot sb nghién ctu két hop giita phuong phéap
hoéa 1y va sinh hoc da dugc thuc hién nhu: Cui et al.
(2014) da két hop qua trinh oxy hoa ozone va loc khi
sinh hoc (Biological Aerated Filter — BAF) dé xtr ly
Cyanide trong nudc thai ma dién, hiéu qua khir CN-,
COD, Cu®* va Ni** tuong tmng 1a 99,7%, 81,7%,
97,8% va 95,3%; Tung va Cam (2017) da nghién
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cttu xir Iy hon 90% COD trong nudéc thai ché bién
sira bang phuong phap loc sinh hoc hiéu khi két hop
voi Béo Cai; hodc nghién citu cua Hoang va ctv.
(2017) da két hop phuong phap ozone véi phuong
phap sinh hoc dé tién xir 1y nudc ri rac bang keo tu
dién hoa két hop Fenton-ozone. Tuy nhién, céc
nghién ctru trong va ngoai nudc st dung phuong
phép ozone hoa két hop véi thity sinh thuc vat trong
viéc loai bo cac chit 6 nhidm trong nudc thai van
con rat han ché. Viéc ap dung phuong phéap ozone
hoa két hop véi phuong phéap thuy sinh thuc vat
nhiam muc dich tan dung duogc cic uu diém, khéc
phuc cac nhuge diém cua timg phuong phap dé xur
ly hiéu qua nudc thai so ché ga ran cong nghiép
(Chau va ctv., 2017).

Vi vay, nghién ctru nay dugc thyc hién nham
danh gia kha nang hép thu dam, lan trong nu6c thai
so ché ga ran cong nghi¢p da qua tién xtr 1y bang
ozone cua say trong trong hé thong dat ngap nudc.

2. PHUONG PHAP NGHIEN CUU

2.1. Chuén bi mé hinh va cay giéng

Mb hinh dang dét ngap nudc klen tao chay ngam
ngang dugc xay bang bé téng, cubi mé hinh c6 van
xa nude dudi day. Moi mé hinh c6 kich thude Dai x
Rong x Cao 1a 8 m x 0,4 m x 0,5 m; chiéu cao 16p
vat liéu 1a 0,45m, bao gdbm I6p da day 0,2m (kich
thudc 40 — 60 mm) va 16p cat day 0,25 m (kich thude
hat 0,7 — 1,5 mm).

Say duoc chuan bi dong déu vé kich c& (chiéu
cao mdi cdy 30 + 2 cm). Say duoc rira bang nudc
sach (nudc Cép dung cho sinh hoat) dé loai b cac
chat bam dinh trén bé mat than va ré. Say duoc can
trong luong va do cac thong sd sinh trudng ban dau,
sau d6 nuéi dudng 01 tuan bang nudc sach (nudc
cap cho sinh hoat) trudc khi tién hanh bd tri va ghi
nhan cac s6 liéu thi nghiém.

Hinh 1. M6 hinh nghién ctru
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2.2. B tri thi nghiém

Thi nghiém gém 01 nghiém thuc ddi chimg
(Nudc thai + cat, da) va 01 nghiém thirc thi nghiém
(Nuéc thai + cat, da + say) voi 03 lan lap lai. Mat do
trong 1a 30 cAy/m? (Chau va ctv., 2019). Nudc thai
dung dé thi nghiém 1a nudc thai sau qua trinh ozone
hoa. Thi nghiém tién hanh theo dang mé; nudc thai
dugc phan phéi vao mdi nghiém thire véi luu luong
1a 0,33 m®, thoi gian luu nuée 1a 03 ngay, sau 03
ngay nudc thai dwoc rat ra toan bd va thay bing
nudce thai mai. Nham dé bao dam chiéu cao I6p nudc
12 0,4 m, trong mdi nghiém thirc thi nghiém déu c6
g4n 6ng thong dé kiém soat va khéng ché muc nuée
trong 16p chat nén (Hinh 1). Thi nghiém dugc tién
hanh lién tuc trong 48 ngay.

2.3. Phwong phap thu miu va phan tich miu

Mau nuréc thai trude va sau xir ly duge thu theo
tirng mé thi nghiém (3 ngay/1an). Mau nuéc thai
duogc thu vao chai nhya 500 mL va trit lanh dé phan
tich cac thong sb TN, TP tai phong thi nghiém Vién

Bang 1. Phwong phap phan tich miu
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Méi trudng va Tai nguyén — Pai hoc Québc gia
Thanh phé H6 Chi Minh. Luong TN va TP trong
nudéce thai trude va sau xir 1y dwoc tong hop trong
Bang 5 dé thiét lap can bang dam, lan cua hé thong
dat ngap nudc.

Trong nhitng thi nghiém tham do da dugc thuc
hién, két qua cho thay sinh khdi mdi cay sdy tang
khong déang : ké trong thoi gian 3 -5 ngay. DPong thoi,
viéc Iay mau tan suat theo thoi gian luu nudc (3
ngay/ lan) ciing lam anh huong dén téng lugng sinh
khdi cua cac nghiém thirc thi nghiém. Do vy,
nghién ciru da Iya chon tin suat Idy mau va phan tich
mau 1 & cac thoi diém: ngay tha 3, 12, 24, 36 va 48.

Nham tranh anh huong dén két qua thi nghiém,
say dugc thu 1 cay & mdi nghiém thirc thi nghiém.
Két thiic thi nghiém thu hoach toan bo say. Mau say
duogc rira bang nudc sach va sy & 105°C dén khi
trong lwong khong doi, sau d6 phan tich cac chi tiéu:
Trong lugng tuoi, trong luong kho, chiéu cao cay,
TN trong than, TN trong ré, TP trong than va TP
trong ré.

T Chi tiéu Pon vi Phuong phap phin tich

1 TN trong nudc thai (mg/L) TCVN 6638 : 2000

2 TP trong nudc thai (mg/L)  SMEWW 4500-P.B&D : 2012
3 TN trong than va ré say (%) TCVN 6498 : 1999

4 TP trong than va ré say (%) TCVN 8940 : 2011

5 Sinh khi () Rira sach, sy va can

2.4. Phwong phap tinh toin va xir 1y s6 liéu
2.4.1. Tinh toan N, P tich lity trong s@y
M :CFXWF—CBXWB

— M: ham lugng N, P sdy tich liy.

— Cg: ham luong N, P cua say khi bat dau thi
nghiém.

— Cr: ham luong N, P cua say khi két thic thi
nghiém.

—  Ws: sinh khéi kho cua sdy khi bat dau thi
nghiém.

—  WEe: sinh khéi kho cua say khi két thic thi
nghiém.

2.4.2. Xir Iy 56 liéu

i Phan njém Micrgsoft Excel dugc st dung dé

tong hop so liéu cac 1an lap thi nghiém; st dung IBM
SPSS 22 (IBM Corp., Armonk, NY, USA) phan tich
thong ké, kiém T- Test va Duncan ¢ murc y nghia

5%; sir dung phan mém Sigmaplot 12.5 (San Jose,
California, USA) dé vé biéu do.

3. KET QUA VA THAO LUAN
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3.1. Sinh truéng caa say

Bang 2 cho thdy sy ting truéng cua siy sau 48
ngay thi nghiém, sdy dat chiéu cao trung binh 166
cm/ciy (tbc do ting trung binh 3 cm/ngay/cdy),
trong luong tuoi va trong lugng kho dat gia tri trung
binh 1an lugt 82,57 g/cay va 22,90 g/cdy (tang 7,3
lan va 8,1 14n so v&i ban dau), sinh khéi twoi ctia say
dat 6.957g/m2. Két qua nay cho thiy cay say di thich
nghi va phat trién tot trong méi trudng nudc thai, gia
tang trong lwong bang viéc hap thu cac chét dinh
dudng trong modi truong nudc. Theo Nga va ctv.
(2016), sy gia tang sinh khdi cua cay dugc thyc hién
thong qua su hdp thu cac chit dinh dudng trong
nudc thai. Trong nghién ciru ctia Nga va Hué (2009),
sau 182 ngay thi nghiém cho thy chiéu cao cua sy
tang 5 1an va mat do cay tang 10 1an va s6 chdi ting
thém 11 chdi/cay so voi ban dau. Mot nghién ciru
khac cta Phuong va ctv. (2015) da két luan, trong
moi truong tudi béng nudc thai sinh hoat, sdy sinh
trudng va phat trién tot tao sinh khdi nhanh, dat
chiéu cao trung binh 11,4 cm/tuan. Van va ctv.
(2013) cho biét trong diéu kién trong trén dat nhiém
kim loai nang, say da hip thu As, Pb, Cd, ddng thoi
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sinh trudng va phat trién tét, chiéu cao cay dat 1,2 —
1,9 m. M6t nghién ctru dugc thuc hién trong 8 ndm
ciia nhom tac gia Valentina et al. (2021) da cho biét
say dat sinh khéi 4,8kg trong lwong kho/m?. Sau 3
nim nghién ciru say trong hé thong dat ngap nudc
chay ngam ngang, Lopez et al. (2016) da ghi nhan
két qua cay dat sinh khbi 385 g/m?. Nghién ciru cua
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Geurts et al. (2020) trén hé thong dat ngap nudc tu
nhién tai Ha Lan d3 két luan sinh khéi cua sdy c6 thé
dat 10-30 kg trong lugng kho/m?/nim. Baibagyssov
et al. (2020) cho biét say song & ving dat ngap nuéc
tu nhién tai Kazakhstan dat dén sinh khdi 5 tin
séy/ha/nam.

Béng 2. Chiéu cao, trong lugng twoi, trong lweng khé ciia siy theo thai gian

Théne sb Thoi gian F

g Ngay3  Ngay6  Ngay 12 Ngay 24  Ngay36  Ngay 48
Chicu cao 310,00 42,3£1,45 60321200  77+1,15°  142+145°  166+2,08% 1.617,97***
(cm/cay)
Trong lugng 11,2840,06" 15,4+0,09° 19,22+0,167 24,75+0,06° 52,09+0,05° 82,57+0,82% 6.473,97***
tuoi (g/cay)
g-gr/‘igi)lu‘-’ng Khd 5 710,057 3456008 4.74:0.11°  6.99+0,08 18,0240,15° 22.9040,3% 3.093,21%**
Trong luong 281,92 567,45 786,95  1.662,68  3.44533  6.956.92
twoi (g/m?)
Ghi chii: Nhitng gid tri (trung binh + d¢ |éch chudn, n = 3) trong ciing mét hang ¢é ky tr a, b, c,... khdc nhau thi khdc

bigt vé mat thong ké (p < 0,05; theo kiém dinh Duncan).
3.2. Tich lily dam, lan trong say

Bang 3 va Bang 4, trong lugng kho va luong
dam, 1an trong than, 14 va ré cua say khéac biét c6 y
nghia théng ké theo thoi gian thi nghiém (p < 0,05).
Két qua lan lugt cho thay dién bién theo thoi gian
trong lugng tuoi, trong lugng kho cua say va tich
lity dam 14n cua say theo trong luong kho. O thoi
diém cudi thi nghiém sy sinh truong tot: Ham
luong dam duoc tich lily trong than 14 1a 0,611%
trong lugng kho va trong ré 1a 0,333% trong lugng
kho; Ham lugng lan duogc tich liy trong than 14 1a
0,096% trong lugng kho va trong ré 1a 0,088% trong
lwong kho. Tong ham luong dam dat 2,51 g/kg say
tuoi, tong ham luwong l4an dat 0,49 g/kg sdy twoi. Két
qua nghién cttu cua Ge et al. (2017), trong 14 cua say
(Phragmites spp.) ham lugng N chiém 26, 87 g/kg va
ham Iuong P chiém 0,39 g/kg sau 1 nam trong. Con
theo Nga va ctv. (2016), sau 182 ngay thi nghi¢ém xu
1y nuéc thai chin nudi bang sdy, dam tich lity 3,6
0/kg say tuoi, lan tich lily 0,29 g/kg say tuoi. Theo
Giannini et al. (2019, as cited in Geurts et al., 2020),
sdy phat trién tu phat trong dat bun ty nhién c6 kha
nang hip thu luong dam la 0,153 g/m?, Trong
nghién ctu hé théng dit ngap nuéc chay ngim
ngang do Lopez et al. (2016) thuc hi¢n da két luan
rang kha nang hip thu dam lan cua sy 1a 11,39 g
N/m? va 0,23 g P/m2. Geurts et al. (2020) cho biét
dét ngap nudc trong sdy co thé loai bo 150 — 600
kgN/ha va 10-60 kgP/ha. Két qua nghién ctru cua
Aremu et al. (2012), Luc Binh (Eichhornia
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crassipes) hip thu nitrate 13 45,5% va phosphorus la
37,8%va su tich lily cua phosphorus trong cac mo
thuc vat truong thanh & ving dat ngap nude la trong
dbi thip (Nga va ctv., 2016). Brix (2003, trich dan
boi Nga va ctv., 2016) da két luan rang kha nang hap
thu phosphorus cua cac thuc vat thily sinh thip hon
kha nang héap thu nitrogen. Vi nhiing két qua tir cac
nghién ciru trén cho thdy ham lugng dam dugc hap
thu vao thyc vat thiy sinh cao hon so vai ham lugng
lan va két qua tir thi nghiém cdy sy trong nghién
clru cua bai bao nay ciing gop phan khing dinh luan
diém do.

Su tich lity dam, lan cua sdy duogc tinh toan &
Bang 3 va duoc thé hién Hinh 2 cho thdy ham lugng
tich liiy dam cho thdy phan than va 14 chiém khéi
lwong 16n hon so vai phan ré. Theo Kiéu (2019),
ham lugng N trong mo than cdy cao hon & ré co
Mom M&. Con trong nghién ctru cua Zhang et al.
(2008) da ghi nhan két qua ty 1& N : P trong than cao
hon trong ré ctia cdy co Lac. Say (P. australis) tich
lity P cao & cac bo phan trén mat dat cua cay so voi
cac phan khac bén dudi mit dat, giap loai bo cac ion
dinh dudng du thtra trong moéi truong (Singh &
Srivastava, 2007, as cited in Srivastava et al., 2014).
Diéu nay c6 thé giai thich, ham lugng N va P trong
than, 14 cdy sy cao vi than chu yéu duoc su dung dé
van chuyén nuoce va chat dinh dudng, P can thiét dé
dap tng nhu cau tiéu thu nang lugng trong qué trinh
quang hop va ho hap cua 14.
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Bing 3. Ham lwgng dam, lan trong than 13 va ré sdy ¢ diu va két thiic thi nghiém

Trong lwong Tong Nitrogen Téng Phosphorus

khé (%) Bét diu thi nghiém K&t thi thi nghiém Bt dau thi nghiém  Két thic thi nghiém
Thén 14 0,494+0,032 0,611+0,014* 0,065+0,009 0,096+0,004*
RE 0,266+0,026 0,333+0,009* 0,062+0,026 0,088+0,005*

Ghi chu: Gia tri trung binh + St.E; (*) trong cung mét hang khac biét ¢ p<0,05 qua phép thir T-test .
Bang 4. Trong lwong twoi (TLT), trong lwong khé (TLK) ciia than 14 va ré Say

Trong lwgng Thoi gian

(g/cdy) Ngiy 3 Ngay 6 Ngay 12 Ngay 24 Ngay 36 Ngay 48
TLT Than 10,29+0,17 13,71£0,2° 15,88+£0,23% 19,1+0,19° 37,85+0,24°  66,7+1,34% 4.229,812***
TLT_Ré& 0,99+0,03"  1,73+0,04°  3,34+0,19¢ 5,66+0,23° 14,24+0,21° 15,87+0,44% 2.298,331***
TLK Than  2,28+0,17 3,01£0,15% 4,18+0,14% 571+0,19° 14,24+0,21° 17,79+0,47% 2.181,728***
TLK RE 0,54+0,04°  0,44+0,01%  0,57+0,05¢ 1,28+0,08°  3,78+0,1°  5,11+0,07* 2.910,751***

Ghi chi: Nhitng gia tri (frung binh + dg léch chudn, n = 3) trong ciing mét hang ¢é ky tir a, b, c,... khéc nhau thi khic
bi¢t vé mat thong ké (p<0,05; theo kiém dinh Duncan).
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Hinh 2. Ham lwgng dam lan cia sy theo thai gian
3.3. Cén bing dam, lan (N, P) trong hé théng amoniac (NHj3) thanh nitrat (NOs"). Theo Erickson et

dat ngap nuéc al. (1984, trich dan boi Kieu, 2019) mot phan N mét di

Két qua nghién ctu trong Bang 6 cho thiy lugng ~ do t0 hap thu, chet, lang tu vao nén ddy va bam vao
TN trong nudc thai sau x i 1y 1a 18,3%, lupng TN thanh chdu. Nghiém (2016) khi nghién ctru dat ngap
tich liiy vao sy 1a 11,22% (chiém trong than 14 la ~ NwOC Kicn tao trong Say xur ly nuéc thai sinh hoat,

7.26% va trong ré la 3,96%), lugng TN khong xac ~ luong nitrogen c6 thé bi chuyén hoa, bay hoi vao
dinh 1a 70,48%, c6 thé giai thich luong khong xéc khong khi, dong hoa boi thuc vat va bi bat gitr trong

dinh nay dugc tich Iy trong 16p vat ligu nén, dugc hat vat li¢u dat, cat trong mo hinh, phan tram luong
chuyén hoéa thong qua vi sinh vat va vi khuan,.. nitrogen hiru co bién mat dao dong trong khoang
Theo Brix et al. (2003, as cited in Srivastava et al. 71,9-77,1%. Nghién cttu cuia Nguyét va ctv. (2015)
2014), Say (P. australis) duy tri qué trinh oxy hoa khi phoi hop trong Beo Tay va say dé xur Iy nuoc
lién tuc cia ving ré din dén qua trinh oxy hoéa thai chan nudi lon, hé thong da loai bo 76,84% TN.
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Bang 5. Gia tri trung binh ctia TN, TP trong nwéc thai trwde va sau khi xiv 1y

mg/L NGAY

3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48
TNt 103,1399,87 94,1 64,4 772 69,1 67,4 62,3 835 80,9 87,4 959 79,2 84,6 68,7103,04
TNs 38,25 34,823,7613,2612,66 10,2 9,29 7,2212,8210,76 11,68 14,16 12,211,14 8,57 11,33
TPt 23,23 21,28 22,30 14,39 15,60 14,90 15,30 15,48 21,27 22,00 27,90 33,58 22,70 21,80 19,60 19,18
TPs 92 6,46 656 3,65 3,68 3,28 2,87 2,36 3,66 3,93 53 665 4,65 3,94 327 2,65

Ghi chit: TNt: TN trweéc khi xit Iy (sau qud trinh ozone); TNs: TN sau khi xit Iy bang dat ngdp nuoc.
TPt: TN truéc khi xir Iy (sau qud trinh ozone); TPs: TN sau khi xir 1 bang ddt ngdp nuwéc.

Luong dam va lan trong hé thong dat ngap nudc A=B+C+D+KXP
duogc can bang nhu sau:

Béng 6. Cin bing dam, 1an trong hé théng dit ngap nwéc

TONG PAM (TN)

A B [@ D KXPp A B C D KXDP

@ @ @ @ @ (%) (%0) (%) (%) (%)
TBoc 43631 ° 7> 0 0 121,86£343 100 72,07+0,79 0 0 27.93£0.79
PC1 436,31 311,48 0 0 124,83 100 71,39 0 0 28,61
DC2 436,31 318,20 0 0 118,11 100 72,93 0 0 27,07
DC3 436,31 313,67 0 0 122,64 100 71,89 0,00 0,00 28,11
TBnt 436,31 79,83+2,71 31,68+1,08 17,3+0,78 307,50+3,89 100 18,3+0,62 7,26+0,25 3,96+0,18 70,48+0,89
NT1 436,31 82,86 32,48 17,88 303,09 100 18,99 7,44 4,10 69,47
NT2 436,31 77,62 32,1 17,6 308,98 100 17,79 7,36 4,03 70,82
NT3 436,31 79,01 30,46 16,4 310,43 100 18,11 6,98 3,76 71,15

TONG LAN (TP)

TBbc 109,14 74,11+4,86 0 0 35,03+4,85 100 67,90+4,44 0 0 32,00+4,29
PC1 109,14 74,36 0 0 34,78 100 68,13 0 0 31,87
PC2 109,14 69,13 0 0 40,01 100 63,35 0 0 36,35
PC3 109,14 78,831 0 0 30,314 100 72,23 0,00 0,00 27,77
TBnt 109,14 23,75+0,46 5,0588+0,14 4,6331+0,11 80,761£0,41 100 21,76+0,42 4,64+0,13 4,24+0,1 69,36+0,41
NT1 109,14 24,277 5,0771 4,576 80,292 100 22,24 4,65 4,19 68,92
NT2 109,14 23,428 5,1855 4,7596 80,956 100 21,47 4,75 4,36 69,40
NT3 109,14 23,546 4,9139 45638 81,035 100 21,57 450 4,18 69,74

Ghi chii:  KXP: Khéng xdc dinh; PC: Déi ching; NT: Nghiém thic trong sdy, TB: Trung binh.

A: TN dau vio (436,31g), trong nue6c thai tredc xit Iy (434,92g) va trong sdy ban dau (1,39g).

TP dau vao (109, 14g), trong nuéc thai truedc xir Iy (108,91g) va trong sdy ban dau (0,23g).

B: TN (hodc TP) trong nuoc thdi sau xir Iy.

C: TN (hodc TP) trong thdn la sdy khi thu hogch.

D: TN (hogc TP) trong ré say khi thu hoach. ) ) R

Két qua nghién ctu ciing cho théy luong TP hop chat phqsphorus thanh cac mudi photphat dé
trong nudc thai sau xir 1y 1a 21,76%, luong TP tich tan. Trong két qua nghién ciru cia Vymazal et al.
lily vao Sy 1a 8,88% (chiém trong than 14 1a 4,64% (1998, trich dan boi Nghiém, 2016), luong
v trong ré 1a 4,24%), luong TP khong xac dinh la phosphorus bi gitr lai trong hé thong dat ngap nudc
69,36%. C6 thé giai thich luong khong xac dinh TP 12 69,8%. Nghién clru cua Nguyét va ctv. (2015) khi

ndy: Mot 1a do su hién dién cua cat, khi nuéc thai i~ Phoi hop trong Béo Tay va sdy dé xu Iy nudc thai
qua I6p cat theo hudng tir trén xuong, phan lén cac chan nuol» lon, h¢ thong da loai bo 68,76% TP.
hop chat hiru co c6 chira phosphorus bi git lai ¢ cac 4. KET LUAN

I6p cat phia trén (d6 14 co ché loc vat 1y cua cat),
mot phan khac nhu cic hop chat hitu co chua
phosphorus chua bi phan huy hoan toan, cic ion
orthophosphat s& bi hip phu vao cac hat cat theo
nguyén ly dién thé (Nga va ctv., 2016); Hai 1a ving
ré ciia Say lam gid bam cho vi sinh vat phan huay cac

Két thuc thi nghiém, sdy trong trong hé thong dét
ngép nudc chay ngam theo phuong ngang thich nghi
va sinh trudng tbt trong moi truong nuec thai so ché
ga ran cong nghiép (da qua tién xu ly bang ozone).
Cay say trong trong hé thdng dit ngap nuéc da gop
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LOI CAM TA

Két qua cac chi tiéu dam, lan trong nghién ciru
nay dugc phan tich tai phong thi nghiém Vién Moi
truong va Tai nguyén — Pai hoc Qudc gia Thanh ph
HG Chi Minh.

phan lam giam khoang 11,22% TN va 8,88% TP
trong nudc thai dau vao thong qua viéc hap thu va
tich 1y vao sinh khoi.
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