Tap chi phan tich Hoa, Ly va Sinh hoc - Tdp 29, S6 1/2023

PANH GIA KHA NANG XU LY NUOC THAI CHE BIEN THUY SAN SU DUNG
CONG NGHE BAI LQC TRONG CAY NGAP NUOC

Pén toa soan 09-08-2022

Vii Thi Bich Ngoc*, Ngé Hong Anh Thu
Khoa Hoa hoc - Truong Bai hoc Khoa hoc Ty nhién - Pai hoc Qudc gia Ha Noi
* Email: ngoc.vubich0684@gmail.com

SUMMARY

TREATMENT OF SEAFOOD PROCESSING WASTEWATER BY
A CONSTRUCTED WETLAND SYSTEM

Constructed wetland system is one of the useful methods to remove organic pollutants in wastewater in

general and in seafood processing wastewater in particular because it is cheap, easy to operate, and

suitable for large areas. In this work, seafood processing wastewater after pretreatment was flowed

through the constructed wetland system using sedge (Cyperus). The experimental results showed that

the wastewater treatment efficiency is from 65 % to 90 %, especially the sharp reduction of N and COD

amount. All parameters for assessing the pollution level of seafood processing wastewater after
treatment are within the allowable standards according to QCVN 11 — MT:2015/BTNMT (column B) —
National technical regulations on seafood wastewater when discharged into water.
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1. PAT VAN PE

Nuéc thai trong qua trinh ché bién thuy san
chtra ham lugng cac chit & nhiém cao, bao
gdm cac chit ran lo ling, chét hitu co va cac
hop chit chira nito... gdy suy giam nghiém
trong chat lwong méi truong nude [1,2].

Dé xir Iy nude thai qua trinh ché bién thiy san,
¢6 kha nhiéu phuong phap di va dang dugc sir
dung, bao gdm cac phuong phap co hoc,
phuong phéap hoa hoc va hoa ly, phuong phap
sinh hoc va phuong phap sinh thai [3].

Phuong phép sinh thai ¢6 vu diém 1a don gian,
d& van hanh, tiéu tn it nang lugng, tranh dugc
6 nhidm tht cip [3]. Mot trong cac phuong
phap sinh thai dugc Gmg dung nhiéu trong xir
ly nuée thai 1a cong nghé bai loc trong cay
ngdp nudc (CW) do phuong phédp nay cé kha
ning xu 1y nhiéu loai nude thai nhd hé vi sinh
vat va hé thuc vat ton tai trong bai loc [4]. Qua
trinh chuyén hoa va xur 1y chit 6 nhidm trong
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bai loc trdng cdy 1a do su twong tac phirc hop
giita nhiéu thanh phan cdu tao nén n6 nhu: cat
da, ving ré, nuéc mao quan, nudc, khong khi,
thuc vat, 1é, vi sinh vat. Su dan xen cac thanh
phan tao nén cac diéu kién oxy hoa khir khac
nhau (ky khi, hiéu khi, thiéu khi) ctia hé vi sinh
vat ton tai trong bai loc. Nho do, tao ra sy phan
hay da dang va loai bo din cac chat 6 nhidm
[4-7]. Cac nghién ctru khac tai Ptc, Thai Lan,
Cong hoa Séc [5], Thuy Sy, Bd Pao Nha,
Trung Qudc, Hoa Ky [6], Thd Nhi Ky [7] cho
thdy bén canh viéc xir 1y c6 hiéu qua cac chit 6
nhiém hitu co va v co, bai loc trong cdy con
c6 thé loai bo vi sinh vét gdy bénh trong nuéc
thai sinh hoat va nudc thai d6 thi; xtr Iy phan
bun bé phét va xur Iy nuée thai cong nghiép,
nudc ro ri bai rac... Khong nhitng thé, thuc vat
tir bi loc trong cdy con co thé duoc ché bién,
sir dung 1am phan bén cho dét, lam bot gidy, va
1a ngudn ning lugng than thién véi méi truong.
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6] Viét Nam, str dung cong nghé¢ bai loc tréng
cdy trong xtr ly méi truong chu yéu méi chi
trong giai doan thir nghiém, cic nghién ctu
lién quan m&i chi dimg dé xir Iy nudc thai sinh
hoat, nudc thai d6 thi... véi muc dich chinh la
khir nito va cac chat hitu co [8]. Cac két qua
cho thiy hiéu qua khir chit hitu co va nitrat
bang phuong phip bii loc ngdm trdng cay
dong chay thing dimg 1an luot 1a 95 %; 90 %
va gan 90 % can lo lung [9].

Nuéc thai ché bién thity san khi chua qua tién
xir Iy thuong ¢6 ham lugng mudi cao va chira
ham luong chét hitu co va nito cao [3]. Chinh
vi vay, trudc khi dua vao bai loc tr6ng cay,
nudce thai can phai trai qua qua trinh tién xir ly
v6i muc dich giam thiéu ham lugng cac chat
gy 6 nhidm va loai bé mot phan cac chat rin
lo limg kich thuéc 16n dé tranh gy tic dong
chay dudi bé mat nude.

Loai thuc vat dugc st dung trong bai loc can
phéi co san tai dia phuong, thuong 1a nhimg
loai cay hoang dai, c6 suc séng manh li¢t, vong
doi ngédn, bo ré nhidu, khoe, vira c¢6 kha ning
xUt ly nude thai, vira co thé thu hoach dé sur
dung sinh khéi phuc vu nhu clu dan sinh, c6
thé tranh duoc nguén 6 nhiém th cép, lai co
thém kinh té va phat trién nghé thu cong truyén
thong v&i nguon nguyén lidu than thién moi
treong [10]. Vi vay, bai bao da lya chon cay
¢6i (thugc chi coi Cyperus) dé xay dung hé
thong bii loc trong cdy quy md phong thi
nghiém nham khao sat, danh gia kha ning xir
Iy nuée thai thiy san. Sau khi 6n dinh hé théng
xtr ly, tién hanh phéan tich cic thong sb lién
quan téi chét lugng nudc thai nhim danh gia
hiéu qua xtr ly cua bai lgc.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat liéu

Nude thai ché bién thiy san bai bao sir dung
dugc lay tir bé thu gom nudc thai tai Xi nghiép
ché bién xuét khau thiy san 2 — Quang Ninh.
2.2. Phwong phap nghién ciru

2.2.1. M6 hinh thi nghiém bai loc trong cdy
dong chdy thing dirng

Qua trinh thyc nghiém duoc tién hanh trén
thiét bi pilot quy mo phong thi nghiém mé
phong bii loc trong cay kiéu thing ding dwoc
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thiét ké dua trén $6 tay bai lgc tréng cay [4],
thiét ké nhu hinh 1.

Hinh 1. M6 hinh thi nghiém bdi loc trong cdy
dong chay thing dirng
Bii loc ¢6 hinh khéi chir nhat, chiéu dai 1,50
m, chiéu rong 0,75 m, chiéu cao 1,00 m voi
tong thé tich bai loc 1a 1,125 m®.
Phia trén bai loc dugc trong cdy coi chiéu
(Cyperus tegetiformis Roxb.) hay con goi la
cay coi nudc (thudc chi coi Cyperus) cod nguén
géc tr ctra song Chanh, huyén Yén Hung, tinh
Quang Ninh. Cay cdi 1a mot trong nhiing loai
cay dugc trong chu yéu & céc tinh, thanh phd
ven bién, la cdy chiu man va can ¢o do man
thich hop dé dam bao qua trinh sinh truong va
phat trién, cay coi lai c6 kha ning hut chét dinh
dudng rit manh dé sinh trudng tao sinh khbi,
ham luong dam thich hop trong ngudn nudc
con giup cay sinh truong manh, théan cao, to, dé
nhanh nhiéu, nang suét tang 1o rét. Bén canh
viéc dugc dung dé dét chiéu coi, dé san xuit
cac hang thu cong my nghé dem lai hi¢u qua
kinh t& cho nguoi dan; cdy co6i con dugc st
dung dé 1am thudc chita bénh [5].
Phia bén trong bii loc dugc thiét ké gom 4 16p
vat liéu duogc thuc hién & diéu kién tu nhién:
Lép trén cung (tang 1) 1a 16p cat vang pha cat
den (ti 1¢ 1:1) day 30 cm — day la 16p vat liéu
vira dé loai bo cac chit ran lo limg con sot lai
sau qué trinh tién xir 1y, vira 1a noi tao didu
kién cho vi sinh vat hiéu khi - thiéu khi va yém
khi phat trién, phan huty cac hop chat hitu co,
cung cap ngudn dinh dudng (chtra nhiéu N, P,
K, ...) cho cdy c6i sinh trudng. Do d6, yéu cau
ciy coi phai duoc trong ngap trong nudc thai
khoang 10 - 12 cm). Tai 16p trén cung nay, coi
duoc tréng v6i mat d6 18 x 20 cm, mdi khém 5
nhanh, d6 sau khi trong 3 — 5 cm [5]. L6p giita
(tang 2) 1a 16p cat vang co chiéu day 30 cm, tai



day chi yéu xay ra qua trinh xir 1y yém khi tiép
tuc phan giai cac chat hiru co, vo co con lai tir
tang 1. Tang 3 (16p sat day - 16p séi nho co
duodng kinh tir 1,0 dén 1,5 cm) day 10 cm va
tang 4 (16p day - 16p so6i to co duong kinh tir
2,5 dén 3,0 cm) day 10 cm 1a noi tiép tuc dién
ra qua trinh xir Iy yém khi cc chat con lai. Hai
tang ddy nay con co vai trd 1on trong viéc loai
bo céc chat rén lo ling, vira 1a gia d& cho céac
16p vat liéu phia trén tao ra khung d& giap qua
trinh vé sinh bai loc duoc thuan tién hon.
Dung tich nuéc c6 thé chira trong bii loc
khoang 250 L.

Nguyén tdc van hanh cua bii loc dugc mo ta
nhu sau: nuéc thai thu gom tir nha may ché
bién thiy san, sau qué trinh tién xtr 1y s& dugc
cAp lién tyc vao bai loc. Theo két qua khao sat
tir mot sb tai lidu tham khao [3, 6, 7, 11] ; Véi
hé tién xtr 1y chi xtr Iy bang phwong phéap loc
co hoc két hop véi 1 trong 2 phuong phap 1a
yém khi hodc hiéu khi dé nudc thai thuy san
sau tién xir Iy c6 ham luong cic chét 6 nhiém
nhu COD, BOD:s va cic hop chét nito phi hop
dé dua vao bai loc thi thoi gian tién xur ly
thuong kéo dai 12 — 15 ngay. Trong bai bao
nay da st dung hé tién xtr Iy véi 4 bac la: loc
co hoc, yém khi, hiéu khi va léng Kkét qua thu
dugc thoi gian tién xir 1y giam con 48 gio (2
ngdy). Nudc thai dua vao bai loc co tbe do
dong chay 6 L/gio; thé tich bé hiéu khi 1a 198
L, thé tich bé ling 12 60 L, thoi gian luu mau
trong hé thdng bai loc 12 48 gio (bao gdbm 5 gid
xir Iy yém khi, 33 gio xtr Iy hiéu khi va 10 gio
Iuu trong bé ling). Trong khoang 1 thang déu,
can thiét phai theo ddi, danh gia su phat trién
clia cdy c6i (thong qua sy phat trién chiéu cao
va qué trinh d¢ nhanh cua cdy). Khi cay bt
dau dé nhanh (danh diu sy phét trién), cling 14
lic cdy bén ré va 6n dinh, 1én ké hoach ldy
mau dé phan tich cac thong s6 danh gia chat
luong nudce thai sau xur ly.

2.2.2. Cic théng sé dznh gid chat hrong nudc thii
- pH duogc xéac dinh theo TCVN 6492:2011

- Ham lugng COD dugc phan tich theo tiéu
chuan TCVN 6492-1999;

- Ham lugng BODs dugc phan tich theo tiéu
chuan TCVN 6419-1999;
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- Ham lugng N-NH4" dugc phéan tich theo tiéu
chuén TCVN 6178-1996;

- Ham luong N-NO2", N-NOs~ dugc phan tich
theo tiéu chuan TCVN 6180-1996;

- Ham luong N-Téng Nito dwoc phan tich theo
tiéu chudn TCVN 6638-2000;

- Ham lugng P-PO4+* dugc phan tich theo tiéu
chuén TCVN 6182-1996;

- Ham luong P-Tdng Photpho phan tich theo
tiéu chudn TCVN 6202-2008.

Liy mau phéan tich dong thdi & 4 vi tri thiét ké
twong tmg voi 4 tang vat liéu theo thiét ké Hinh 1.

3. KET QUA VA THAO LUAN

3.1. Pic trung nuée thai ché bién thity sin
sau qua trinh tién xir Iy

MAu nuéc thai sau khi thu gom dugc dua qua
thiét bi tién xir Iy, dem phén tich cac thong sb
danh gia chat luong nudc trude va sau tién xir
ly. Két qua danh gia dugc thé hién trén bang 1.
Két qua thuc nghiém cho thay nuéc thai ché
bién thuy san sau khi 1dy tir nha may vé c6 ham
luong céc chat 6 nhiém khé cao so véi QCVN
11 - MT:2015/BTNMT (c6t B) — Quy chuan
k¥ thuat Qudc gia vé nude thai thily san (xa ra
nguén nude khong dugce st dung cho muc dich
sinh hoat) va khéng phu hop dé dua ludn vao
bai loc. Vi vay, nudc thai nay can thiét phai
dua qua hé thong tién xr 1y.

Qué trinh xir Iy nudc thai trong hé thong tién
xu 1y dugc thyc hién nhu sau: Nudc thai ché
bién thiy san (chira chi yéu 1a cac hop chit
hitu co dé& phan hiy (ddc biét 1a cac hop chat
giau Nito va Photpho), sau budce loc co hoc da
loai bé dugc rac va cac phu phém con sot lai
trong qué trinh ché bién. Sau khi qua qué trinh
xir 1y yém khi, cac chat 6 nhiém hitu co s& bi
phan huay thanh cic chit dé hoa tan hon trong
nudce (5 gio). Sau qua trinh yém khi, nuée thai
tiép tuc duge xur 1y hiéu khi véi bun hoat tinh &
thoi gian luu di 16n (33 gio tiy luong chat
thai), buéc nay di oxy hoa hau hét cac chat
gdy 6 nhidm vé dang vo co don gian, lam giam
dang ké lwong COD, BODs va mot sb chi tiéu
khac trong nudc thai. Budc cubi cung trong hé
tién xtr Iy chinh 1a ling va loc bun hoat tinh (10
gi®), khién giam thém lugng cin lo limg (TSS)



cling nhu ham luong mot sé chit gay 6 nhiém

bi hip thu boi bun hoat tinh.
Nhu véy, sau khi qua hé thong tién xtr 1y, cac

bai loc.

chi s6 6 nhiém trong nudc thai ché bién thiy

san da thay d6i va phu hop dé tiép tuc dua vao

Bdng 1. Gid tri cdc thong sé danh gid chdt lwong nwde thai triee va sau qud trinh tién xir Iy

Miu nwée thai Mau nudc thai QCVN 11 -
STT Chi tiéu Pon vi ban diu sau tién xirli | MT:2015/BTNMT
(dan vao bii lgc) (Cot B)
1 pH - 6—8 6-8 55-9,0
2 COD mg/L 1350 — 2500 400 - 550 150
3 BOD:s mg/L 600 — 1000 200 - 250 50
4 TSS mg/L 300 — 600 50 - 70 100
5 Amoni (N- NH4") mg/L 30-70 30 - 50 20
6 Nitrit (N- NO2") mg/L 3-5 5-8 -
7 Nitrat (N- NOs’) mg/L 2-9 5-10 -
8 N - Téng Nito mg/L 140 — 200 90 - 150 60
9 P - Tong Photpho mg/L 10 - 20 6-15 6

3.2. Pic trung nuéc thai ché bién thily sin

sau khi dwa vao bii loc trong cay

Nuéc thai ché bién thity san thuc t& c6 ham
lwong COD cao, sau qua trinh tién xtr 1y trong
48 gio, ham luong COD da giam con 468
mg/L, phit hop dua vao bi loc trong cdy. Trai

c6i chiéu) va hé vi sinh vat thich nghi va phat

trién tu nhién trong bai lgc. Khi tién hanh thuc

qua qué trinh van hanh dé tham thyc vat (cay

nghiém, cdy c6i dang trong thoi ky phat trién
va dé nhanh. Qua trinh khao sat va danh gia
kha nang xir Iy nudc thai cua bai loc trong cay
c6i dugce thé hién trén Bang 2 va Hinh 2.

Bang 2. Gid tri cdc théng s6 danh gia chadt heong nuée thai sau xir Iy bang bai loc trong cdy céi chiéu

Téang - d) siu .
bai lgc Nudge thii (nglnl;g;) Ting2 | Ting3 | Ting4 M%CO;I;B%MT Higu
dAu vao o [ (T1+30 [ (T1+40 | (T1+50 [ 27> suét xir
e bailge | ™ 9U 1) cm) cm) (COtB) | ¢ (%)
Chi tiéu (mg/L) : tham céi)
pH 7,6 7,5 7.6 7.8 7,5 55-9,0 -
COD (mg/L) 468 262 208 161 136 150 70,94
BODs(mg/L) 214 123 102 66,3 487 50 77,20
N- NH4* (mg/L) 28 18 13,2 11,1 8,83 100 68,46
N- NO» (mg/L) 5,90 3,10 3,20 1,82 0,31 20 -
N- NOs (mg/L) 6.9 2.3 3,6 6.2 7.1 - -
P- PO+ (mg/L) 4.6 2.8 2,3 1,9 1,4 - 69,56
N-TéngNito(mgL) | 80,0 35,0 22,0 15,6 12,2 60 84,75
P-Tong Photpho(mgL) | 14,00 4,50 3,80 2,56 1,92 6 86,14
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Két qua thyc nghiém trén Bang 2 va Hinh 2
cho thay: Sau khi di qua ting 1, ham lugng cac
chét gdy 6 nhidm déu giam twong ddi manh,
dién hinh nhu COD (giam 44,02 %), BODs
(giam 37,85 %) (Hinh 2b) , N-Tong Nito (giam
56,25%) va P-Téng Photpho (giam 67,86 %)
(Hinh 2f), bén canh d6, mét sé chi tiéu danh
gia sy chuyén hoa Nito (NH4™ -> NO>™ -> NO3)
cling déu c6 xu huéng giam manh.

Diéu nay co thé giai thich 1a tai tAng 1 do tiép
xuc truc tiép v6i khong khi, mot lwong oxy
nhit dinh da duoc hoa tan vao nudc thai. Tang
1 14 noi phan than cy coi ngép trong nudc,
cling 1a noi cu trd kha 1y twong cua hé vi sinh
vét bao gdm céac loai vi khuén hiéu khi ¢ trén
bé mit nudc tiép xuc voi khong khi, vi sinh vt
ho hép tuy tién dién hinh nhu Nitrosomonas va
Nitrobacter..., phia dudi cing cia tang 1 chu
yéu 1a cac vi sinh vat yém khi nhu
Anammox...[11-13]. Chinh vi vay, tai téng 1,
su oxy hoa va chuyén héa cac hop chét hitu co
dién ra rat nhanh va manh mé, tao ra cac hop
chat vo co va hitu co dé hoa tan ma cay coi co
thé hap thu tot. Bén canh do, lac nay l1a thoi ky
cdy c6i da thich nghi véi méi truong sdng dang
phat trién va bat dau dé nhanh, bo ré cua cay
da an sau xudng tang 1 nén cdy can hip thu rat
nhiéu dinh dudng dé sinh truéng va phat trién.
Chinh nhiing li do trén di lam giam dang ké
ham lugng cac chat gay 6 nhiém c6 trong nudc
thai. Pidu nay cang khiang dinh sy phat trién
cua tham thyc vat ndi chung, hay cta cay coi
nude ndi riéng dong vai tro hét sirc quan trong
trong hé thdng bai loc trong ciy ngap nudc.
Theo ddi hiéu qua xir Iy nude thai ddi voi cac
tang tiép theo trong béi loc cho thiy: Hiéu suat
xtr 1y cac chat gay 6 nhidm tiép tuc ting dan
qua ting tang, nhung khéng ting cao nhu &
tang 1 (Theo ddi hiéu qua xtr Iy cac chit gay 6
nhiém qua Hinh 2b, 2d va 2f). Piéu nay c6 thé
giai thich 1a do nudc thai dugce xtr 1y qua tham
thuc vat va tang 1, khi ngdm xubng tang thir 2

roi dén tang 3 - 16p vat li€u tuong doi sau va
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tang 4 1a 16p vat liéu cudi cung trong hé thng
bai loc; tai cac tﬁng 2, 3 va 4 da xay ra qua
trinh sinh hoc yém khi, cac vi khuan yém khi
hoat dong rat manh da phén giai cac hop chét
hitu co con lai trong nudc thai thanh cac dang
dé hoa tan hon. Phan 16n tai cic tang nay dién
ra qué trinh chuyén héa ciia nhém Nito (NH4" -
> NO> -> NO53). Hiéu suat xir Iy amoni theo
timg tang kha 6n dinh, c6 xu thé giam nhe
nhung tai dau ra (8,83 mg/L) van dam bao
dudi  muc chudn loai B theo
QCVNI11MT:2015/BTNMT (Cot B). Hiéu suat
xu ly Nitrit cua bai loc kha cao (dat 90,3 %);
qua trinh xtr 1y cta béi loc trdng cdy kha tot do

tiéu

c6 hai nguyén nhan chinh: mét 1a do lugng oxy
dugc van chuyén theo duong ré ciy cia thim
thuce vat da tiép tuc oxi héa NO» 1én NO;- dé
cdy hip thu duoc, hai 1a nhom vi khuin
Anammox c6 kha nang chuyén hoa 50 % NH4*
va 50 % NOz tao thanh khi nito; lugng nitrit
(N-NO>") trong nudc thai dau ra 1a 0,31 mg/L.
Khac véi nitrit, qua trinh chuyén héa nitrat
(NOs") bién d6i khong 6n dinh, tuy nhién, ham
lwong nitrat & mirc thap, khong anh huong dén
chit lugng nudc dau ra. Him luong Photphat
(téng) tai cac tang déu nho hon gisi han cho
phép QCVN11-MT-2015/BTNMT (cot B) —
quy chuén vé nudc thai thuy san 6,0 mg/L. Tai
tang thir 4, van tiép tuc xay ra qua trinh sinh
hoc yém khi nhu ting 2 va tang 3. Chinh vi
vay, nudc thai sau khi cho qua hé théng bai loc
(du ra tai diém ldy miu tang 4) déu c6 hiéu
sudt xur 1y cac chét 6 nhiém kha cao.

4. KET LUAN

Nuéc thai ché bién thuy san sau khi qua hé
thong tién xir Iy dugc dwa vao bai loc trong cay
ngap nudc dong chay thang ding ¢ tham thyc
vat 1a cay coi nude (thude chi coi Cyperus) cho
hiéu qua xu ly cac chit 6 nhiém kha cao. Cu
thé, hiéu suat xir Iy COD dat 70,90 %, xir ly
BODs dat 77,20 %, N-NH4" dat 68,46 %, N-
NOz dat 90,30 %, P-PO4* dat 69,56 %, N-
Téng Nito dat 84,75 %, P- Tong Photpho dat



86,14 %. Tat ca cac chi tiéu danh gia mic d6 6
nhiém cta nudc thai déu ndm trong quy chuan
cho phép theo QCVN 11-MT:2015/BTNMT
(cot B) — Quy chuan ky thuat Qudc gia vé& nudc
thai thuy san.

LOI CAM ON

Cong trinh nay nhan dugc su hd tro tai chinh
tir dé tai TN.21.10 (Truong Pai hoc Khoa hoc
Ty nhién — Pai hoc Qudc gia Ha Noi).
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