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SUMMARY

TREATMENT OF WASTE WATER FROM CATFISH AQUACULTURE
PONDS USING PEAT BASED MATERIALS
PART I. WASTE WATER TREATMENT BY BATH CONDITION

The waste water of catfish aquaculture ponds contains the high amount of organic substances and
nutrients. The criteria including DO, BODs, COD, TDS, NH,", total amount of phosphor and nitrogen
exceed allowable threshold many times. The materials with specific surface area of 137.47 m’.g"!

prepared from peat was used to remove contaminants by bath condition. The water after treatment met
the requirement of A level in QCVN 40:2011/BTNMT. Several criteria reduced almost completely such
as the total amount of phosphor and nitrogen. The relevant conditions for treatment set as 2.0 gram of

adsorbent in 1.0 L of waste water with equilibrium adsorption time. The removal efficient for

contaminants reached 79.07%. It is possible to use the obtained material for treating the waste water

of catfish aquaculture ponds in continuous flow condition.
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1. MO PAU

Nudc thai ao nudi ca tra thuong chira mot
luong nhat dinh thirc an du thira, ché pham
sinh hoc, khang sinh, chit thai cua c4. Day la
cac chit co kha ning gy 6 nhiém cao, mui kho
chiu, phat sinh dich bénh, néu khong cé bién
phap xtr 1y thich hop s& anh huéng rat 16n dén
moi truong nude [1, 2].

Hap phu 1a mot phwong phép xur 1y nudc thai
hi€u qua, than thién véi moi truwong, chi phi
van hanh thip. Tuy nhién, hau hét cac nghién
ctru chi tap trung vao xur Iy mau pha gia dinh &
quy md phong thi nghiém [3, 4]. Tuong ung
v6i sy phét trién cia hoat dong nudi trong thiy
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san 1a Iuu luwgng nudce thai ra moi truong ngay
cang nhiéu, rat can thiét phai tim ra dugc mo
hinh xir 1y hiéu qua véi hé vat lidu san co, dé
ché tao, kha nang hap phu cao.

Trong nghién cru nay, ching t6i st dung vét
liéu hap phu ché tao tir than bun & diéu kién
thich hop dé xir 1y cac chat 6 nhiém trong nudc
thai ao nudi ca tra theo ting mé. Xac dinh cac
diéu kién thich hop dé xir Iy nude thai hidu qua
nhu thoi gian phan tmg dat can bang, luong
chat hap phu sir dung phi hop tmg v6i mot thé
tich nudce thai nhit dinh. Panh gia hiéu sult xtr
Iy nudc thai cia vat li€u va so sanh vai diéu
kién xa thai theo quy dinh.



2. THU'C NGHIEM

- Hoéa chét thi nghiém, phéan tich: Cac dung
dich chuan, hoa chét tinh khiét dung trong
phén tich céc chi tiéu DO, COD, BODs, NH,",
TDS, tong nito (N), tong phosphor (P).

- Vit liéu hép phu: St dung than bun ving U
Minh, hoat hoa trong acid H,SO4 ndng do 2,0
M, siy & nhiét do 150 °C. Dién tich bé mit
riéng, S = 137,47 m%g, hé théng mao quan
phat trién, do xép cao, bé mat chira nhiéu loai
nhém chire ¢6 kha nang trao ddi tt ca cation,
anion va cac chét hiru co.

- Ngudn nuéc thai xtr Iy: Nude thai dugc 1dy tir
ao ling clia co s¢ nudi ca tra thwong pham &
khu vuc Pong bang séng Ciru Long. Quy trinh
thu va bio quan mau nudc thai duoc thuc hién
theo TCVN 5994:1995.

- Thoi gian hdp phu: Liy 0,5 g vat liéu hip
phu, cho vao 1000 mL nudc thai, khudy nhe.
Thoi gian khao sat 240 phuat, sau mdi khoang
thoi gian nhét dinh, mau dwoc iy ra dé phan
tich cac chi tiéu, xac dinh thoi diém qué trinh
hap phu dat cin bang.

- Hiéu suét xtr 1y H (%) duoc tinh theo cong
thuc: H = (C, — C.)/C, [5]. Trong do: C,, C, 1a
ndng d¢ ban dau va can bang cua cac chi tiéu
(mg/L).

- Luong chat hap phy: Thé tich nuéc thai xir 1y

cho mdi thi nghiém 1a 1000 mL. Thay doi
Iuwong chét hép phu st dung lan luot 12 1,0; 1,5;
2,0; 2,5 va 3,0 g. Thoi gian phan ung 150 phut.
Phan tich cac chi tiéu dé xac dinh luong chét
hap phu str dung thich hop.

- Phén tich chi tiéu chat luong nudc thai: Cac
chi tiéu cia miu nudc thai tai cac thoi diém
duoc phéan tich theo TCVN hién hanh. So sanh
v6i QCVN 40:2011/BTNMT dé danh gia kha
nang xt ly nudc thai cua vat ligu héip phu ché
tao tur than bun, trén co s& d6, tinh toan cac
thong s6 cho mé hinh xur 1y trong hé thong
chay lién tuc.

3. KET QUA VA THAO LUAN

3.1. Xac dinh thoi gian hidp phu dat cén
bang

Nghién ctru hip phu xir Iy cac chat gy 6
nhiém trong nudc nhu ion kim loai nang, chét
mau & quy mo phong thi nghiém thuwong chi
xét dén mot hogec mot vai nhan t6 [1, 5, 6].
Trong khi d6, qua trinh xur Iy nudc thai ao nudi
¢4 tra can phai xac dinh rat nhidu chi tiéu nhu
trong Bang 1. Do véy, cac thi nghiém khao sat
ndng d¢ theo thoi gian phai tién hanh riéng ré
timg chi tiéu boi thoi gian khong cho phép dé
phan tich dong thoi. Bang 1 trinh bay két qua
phan tich cac chi tiéu chat lugng nudc thai theo
thoi gian tir 0 dén 240 phit.

Bdng 1: Ham lwong cdc chi tiéu chdt heong nude thdi theo thoi gian

Chi tiéu Thoi gian (phtt)

(mg/L) 0 30 60 90 120 150 200 240
pH 7,81 7,12 7,05 7,04 6,83 6,92 6,98 6,97
DO 4,21 4,67 4,85 5,13 5,46 5,83 5,84 6,01

BODs 90,30 72,83 61,16 51,37 43,25 37,04 36,98 36,94

COD 135,47 126,82 122,73 116,65 85,42 73,07 72,87 71,91

TDS 218,06 192,23 184,57 180,74 162,55 154,02 152,87 146,98
Tong P 8,72 6,68 6,47 5,29 4,66 3,25 3,19 3,02

NH,* 10,53 8,67 8,39 7,18 5,45 5,24 5,23 5,25
N-NOs 32,02 24,27 17,54 10,49 9,43 8,19 8,12 8,08
Tong N 56,15 42,87 38,42 32,46 22,38 16,92 14,75 13,82

Thé tich nuoc thai: V = 1000 mL; Khoi luong chat hap phu: m = 0,5 gam.

Quan sat so liéu trong Bang 1 cho thay, ham
luong cua ca 09 chi tidu chit luong nudc thai
déu giam nhanh ¢ giai doan dau, tir 0 — 120
phut. Tir thoi diém 150 phut tré di, ham luong
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cla tat ca cac chi tiéu khac nhau khong dang
ké va déu dat tidu chuan xa thai theo quy dinh
trong QCVN 40:2011/BTNMT. Nhu vay, lya
chon thoi diém dat can bang cta qua trinh hap



phu xtr Iy cac chét trong nudc thai ao nudi ca
tra & 150 phut 1a phu hop. Thoi diém nay, co
ban cac chi tiéu da dat can bang, day ciing 1a
co s& dé xac dinh thoi gian luu cua nude thai
trong hé théng xir 1y theo mé hinh chay lién
tuc.

Céc nghién ciru xtr 1y ion kim loai ning, chat
hitu co, chit dinh dudng bang vat liéu hap phu,
thoi gian hap phu dat can biang dao dong trong
khoang tir 60 — 240 phut [5, 6, 7]. V&i qua
trinh xir Iy cac chat 6 nhiém trong nudc thai
n6i chung, hau hét cac nghién ciru déu phan
tich chi tiéu chét luong nhu pH, DO, BODs,
COD, TDS, NH4*, N-NOs, tong P, tong N va
danh gia hiéu suat xtr Iy (H%), so sanh véi quy

chuan hién hanh vé chét luong nudc thai [3].
Hau nhu khong c¢6 cac nghién ctiru vé quy luat
dong hoc hap phu hay dang nhiét hip phy theo
cac chi tiéu nhu trén.

3.2. Xac dinh lwong chit hip phu sir dung
thich hgp

Néu str dung nhiéu chét hip phu, qua trinh xir
ly s& lang phi, gi4 thanh cao, con sir dung chat
hap phu it, cc chi tidu c6 thé khong dat theo
yéu cau va khong khai thac, van hanh hét kha
ning cua hé théng xir 1y. Ham luong cia cac
chi tiéu chit luong nudc thai tng véi luong
chét héip phu st dung tir 0,0 — 3,0 gam, thoi
gian hdp phu 150 phut dugc trinh bay trong
Béng 2.

Bdng 2: Nong dg cdc chi tiéu theo khoi lwong chat hdp phu

Chi tiéu Ham Iugng tng voi khoi lugng chat hap phuy st dung (gam)

(mg/L) 0,0 0,5 1,0 15 2,0 25 3,0
pH 7,81 6,92 7,08 7,14 7,11 7,12 7,11
DO 421 4,93 5,26 5,48 6,17 6,21 6,23

BOD:s 90,30 38,19 35,25 24,37 18,09 15,85 14,99

COD 135,47 76,51 68,72 51,18 24,08 23,95 23,89

TDS 218,06 157,15 144,86 132,37 125,18 124,95 122,57
Tong P 8,72 3,22 2,58 2,23 1,25 1,25 1,24

NH,* 10,53 5,49 4,47 3,56 1,81 1,53 1,53
N-NOs 32,02 8,27 7,19 6,67 3,40 3,25 2,89
Toéng N 56,15 16,26 12,37 10,24 6,02 5,83 5,69

Thé tich nuwoc thai: V = 1000 mL; Thoi gian 150 phut.

Khi ting lwong chat hap phu, tong dién tich bé
mit ting 1én ddng nghia véi viée ting sé nhom
chtc c¢6 kha ning hép phu chat dinh dudng,
chat hitu co trong nudce thai [3]. Két qua trong
Bang 2 cho thdy, ham luong céc chi tiéu trong
nude thai giam nhanh khi tang luong chat hap
phu tir 0,5 — 2,0 g. Néu tiép tuc ting luong chat
hap phu 1én 2,5 g hodc 3,0 g s& rét lang phi boi
ham luong cac chi tidu giam khong dang ké.

Su khéc nhau vé néng d0 cac chi tiéu khi sur
dung 0,5 g chit hap phu & thoi diém can bang
trong Bang 1 (0,5 g, 150 phut) va Bang 2 (150
phat, 0,5 g) 1a do cic thi nghiém dugc tién
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hanh riéng 1& & cac thoi diém khac nhau. Sy sai
khac vé ndéng do can bang nay khong nhidu va
déu nam trong khoang sai sb cho phép.

3.3. Panh gia kha nang xir ly nwéc thai theo
tirng mé ciia vat liéu hap phu

Céc thong s6 vé chi tiéu chat lugng nudc thai
chua xtr 1y (C,), sau khi xtr 1y (C.), hiéu suit
xt ly (H%) theo me, danh gia kha nang xu ly
nudc thai theo cdt A, cot B trong QCVN
40:2011/BTNMT dugc trinh bay trong Bang 3.



Bdng 3: Cdc théng sé vé kha nang xit Iy mede thai cia vét liéu hdp phu

QCVN 40:2011/BTNMT
Chi tiéu C, (mg/L) | C.(mg/L) Dbanh gia H (%)
Cot A (mg/L) Cot B (mg/L)
pH 7,81 7,11 6 dén 9 5,5dn9 Pat A -
DO 421 6,17 - - - -
BODs 90,30 18,09 30 50 Pat A 79,07
COD 135,47 24,08 75 150 Pat A 82,22
TDS 218,06 125,18 - - - 42,59
Téng P 8,72 1,25 4 6 Pat A 85,66
NH,* 10,53 1,81 5 10 Pat A 82,81
N-NO; 32,02 3,40 - - - 89,38
Tong N 56,15 6,02 20 40 Pat A 89,28

Thé tich mede thai: V = 1000 mL; Khoi lwong
chat hap phu: m = 2,0 gam; Thoi gian 150
phut

Nudc thai ao nuoéi ca tra trong nghién ciru nay
& muc do 6 nhiém khé cao, da sb cac chi tiéu
déu vuot cot B trong QCVN 40:2011/BTNMT,
dic biét 1a nhu cau oxy sinh hoa (BODs), tong
P, tong N vuot ot A tir 2 — 3 1an nhu trinh bay
trong Bang 3. Nudc thai ao nudi ca tra nay co
ham Iuong chét hitu co, chit khang sinh, dinh
dudng 16n hon nhiéu so voi nudc thai nudi tom
cong nghiép hay ca tré tham canh [2].

St dung 2,0 gam chat hap phu ché tao tir than
bun dé xir 1y 1,0 lit nu6e thai ao nudi cé tra
theo mé, tit ca cac chi tiéu déu dat tiéu chuin
cot A trong QCVN 40:2011/BTNMT, nhiéu
chi tiéu c6 ndng do rat thap nhu NH,*, tong P.
Hiéu suét xir Iy cao nhét 1a chi tiéu N-NO; dat
89,39%, chi tiéu thip nhat 1a TDS, dat 42,59%.
Trung binh cho tit ca cac chi tiéu 1a 79,09 %
cho thiy hiéu qua xir Iy nudc thai cta vat lidu.
Sy giam néng dd cac chi tiéu 1a do trén bé mat
vat ligu chtra nhiéu loai nhém chirc nhu
carboxylic, phenolic, SO4H... c6 kha niang hap
phu, trao ddi tét ca cation 1an anion va chat
hitu co co6 trong nudc thai [7, 8]. Hon nira, vat
liéu hép phu ché tao tir than bun c6 do Xép va
dién tich bé mit riéng cao, hé thong mao quan
phat trién.

Mot sé nhom tac gia cling da st dung vat liéu
ché tao than bun (dién tich bé mit riéng
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khoang tir 122,2 - 200 m%/g) dé xur 1y nudc
thai, két qua cho thay: hiéu suat xir Iy tong
phosphor tir 60 dén 96%, COD dat 84%, BODs
dat 91%, hiéu suét trung binh khoang trén 80%
[3, 9]. Véi hiéu suit xir 1y dat 79,09% trong
nghién ctru nay, vat liéu héip phu ché tao tur
than bun c6 kha niang ap dung vao thuc tién dé
xtr ly nuéc thai ao nudi ca tra theo md hinh
chay lién tuc.

4. KET LUAN

Nudc thai ao nudi ca tra c6 ham luong chat
hitu co, chat dinh dudng cao, vugt ngudng cho
phép nhiéu lan. P3 su dung vat liéu h'fip phu
ché tao tir than bun dé xr 1y nude thai ao nuéi
¢4 tra theo timg mé va khao sat cac yéu t6 anh
huong, xac dinh diéu kién thich hop cho qua
trinh xur 1y. Két qua cho thdy, thoi gian hip phu
dat can bang cho cac chi tiéu 1a 150 phut. Dé
xtr 1y 1,0 lit nudc thai ao nudi ca tra, can sir
dung 2,0 g chit hap phu, ti 1& chat hip
phu/nudec thai la 2,0 g/L.

Kha nang xir Iy nudc thai cia vat liéu tét, hiéu
sudt binh quan di véi cac chi tiéu 1a 79,09%.
Chat Iwong nudc thai sau xur 1y déu dat cot A
trong QCVN 40:2011/BTNMT, c6 thé ap dung
dé xtr Iy nudc thai theo mé hinh chay lién tuc.
Loi cam on: Cong trinh dugc hoan thanh nho
su hd tro cua dé tai Khoa hoc va Cong nghé
cép Bo Gido duc va Pao tao. M3 sb
B2017.SPD.03.
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