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Tém tit: Nghién ctru nay da danh gid giai phdp tach dong nudc thai rura chai ¢6 chira chat tay rira
khoi dong nudce thai san xudt mam hdn hop dé nang cao hiéu qua cua hé thong xir 1y nudc thai tap
trung. Két qua cho thay khi tich dong nudc thai rira chai, hiéu suat xir Iy COD va NH," ting 1én
kha ro rét, twong tng 13,4-17,0 % va 20,1- 23,3 %. Nudc thai rua chai dugc taich dong va xt ly
bang md hinh bi loc trong c6i, hidu suét xir Iy COD va amoni dat khoang 68,7 — 75,6 % va 51,3 —
63,2 %. Lugng clo du va d6 mian trong nudc thai anh huéng dang ké dén hiéu suat xir Iy nudc thai
rira chai. Khi clo du tang tir 1,12 1€n 3,59 mg/l, hiéu SUAt xir ly COD va amoni gidm 16,6 va 21,9
%. Hiéu suat xtr Iy COD va amoni ciing giam 8,0 va 16,3 % khi d6 man ting tir 15 1én 35 g/l. Két
quéa nghién ctru bude dau 12 co sé dé nang cao hiéu qua xir Iy nudc thai tai cong ty C6 phan dich
vu ché bién thily san madm Cat Hai bang giai phap téch dong.

Tir khéa: Tach dong, nudc thai rira chai, ché bién mam, bai loc trong ciy.

1. Pit van dé

San xuat nuéc mdm 12 mot nganh ché bién
thuc pham kha pho bién & nudc ta. Nude thai
san xuat nudc mam chira ham lugng chat hiru
co va mudi cao (cacbonhydrat, protein, chat
béo, NaCl...) cung cic vi sinh vat giy bénh.
Hién nay loai nude thai nay thuong duge xur ly
bang phwong phép sinh hoc ket hop héa 1y do
d6 hiéu qua xtur 1y trong thuc té con nhiéu han
ché do d6 man cao, dic biét trong nudc thai c6
chira chat khtr triing tir cong doan rira chai déng
mam. Nudc thai san xudt mam phét sinh chu
yéu & cong doan rira chai déng san pham,
thuong ge”ip 2 -3 lan luong nudce thai tr cong
doan san xuét chinh. Do d6 viéc tch riéng dong
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nudc thai rira chai xu 1y bang cong nghé bai loc
trong ciy lam giam tai luong 16n nudce thai can
xu ly qua hé thong tién xtr Iy yém khi va hleu khi
vira tiét kiém dién nang vira loai bo doc t6 va
tang hiéu qua xu ly. Trong cac giai phap xu 1y,
cong nghé bai loc trong cdy c6 nhleu uu viét
nhu: khong st dung hoéa chét, tiét kiém dién
nang, than thién véi mdi truong [1-4]. Nhém
nghién ctru Pai hoc Qudc Gia Ha Noi két hop
véi cdc chuyén gia thudc Pai hoc Bacelona,
Tay Ban Nha da xdy dyng va trién khai thanh
cong cong nghé bii loc trong ciy phit hop véi
diéu kién khi hiu, méi truong Viét Nam voi
dbi tuong 1a nudc thai cua cic nha mady ché
blen thuy san xuét khau [5]. Mat khac co s& san
xuat mam thuong & ven bién, c6 sin dién tich
mit bang rong va cy cdi la ciy thuong song
ven song, ven bién c6 kha ning chiu min va
chiu dyng trong diéu kién khic nghiét, do d6 cé
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thé ing dung cong nghé bai loc trong cay cdi
dong chay ngang dé xt 1y nudc thai cho cic co
s& san xuat mam ven bién.

2. Phwong phap nghién ciru
2.1. Ldy mdu nude thai

- MAu nudc thai san xuit hdn hop chua va
da tach dong nudc thai rira chai ¢ dau vao va
dau ra ctia h¢ thong xir 1y nudc thai hién c6 cua
cong ty dé ddnh gia hiéu qua tich dong.

- Méu nuéc thai rira chai ctia Cong ty cd
phan dich vu ché bién thuy san mdm Cat Hai
(CTCPDVCB TS mam Cét Hai) vao 2 dot, méi
dot 14y 4 mau vao cudi 4 ca san xut ing (mau
1-8) d&¢ phan tich danh gid dic tinh cia nudc
thai rira chai. Céc thong s6 dugc phén tich
TCVN tuong tng (xem muc 2.3).

- MAu nuéc thai rira chai dau vao & céc thi
nghiém véi md hinh bii loc dwgc 1ay, phan tich
dac tinh va str dung cho tirng dot thi nghiém.

2.2. Nghién cuu thuc nghiém xw Iy nudc thdi
rita chai

a) Xdy dung mo hinh thi nghiém bdi loc
trong coi

Xay dung 2 m6 hinh bii loc trdng, trong d6:

(1) Mb hinh bdi loc trong c6i dong chay
ngang: Kich thuéc Cao x Dai x Rong = 0,3 x
1,0 x 0,4 m; d6 dbc: 1%, Vat liéu (tr day lén
mat): 15 cm s0i, cdt; Scm san hd

(2) Mb hinh bdi loc trong c6i dong chay
dtrng: Cao x Dai x Rong =0,4 x 0,5 x 0,6 m;

Vit li€u (tr day 1én mat): 7 cm so6i (d=10-20
mm); 15 cm cét vang (d=1-4 mm); 5 cm san hd

Cay trong sir dung 1a cy c6i, loai ciy c6
kha nang chiu man va diéu kién moi truong
khic nghiét [6], mat do cdy trong 40 cay/m’,
sau 6 thang cdy phat trién tot va on dinh va phi
toan bai loc. Nudc thai rira chai dau vao duoc
phan dong va cho chay dong thoi qua 2 md hinh
bai loc trong c6i dong chay dimg va dong chay
ngang trong ciing diéu kién: toc do dong nudc
thai vao 50 lit/ngay va thoi gian luu 1 ngay, hé
hoat dong lién tuc.

b) Khdo sdt anh huéng ciia mot s yéu té
dén hiéu qua xir ly

* Anh huong tudi cia cdy: Tién hanh thi
nghiém v&i mo hinh bai loc dong chay ngang st
dung cay c6i ¢ cac do tudi: 20; 30; 40; 50 va 60
ngay, mat do 40 cay/m’.

* Anh huéng ctia d6 man: Tién hanh 3 thi
nghiém véi ciy c6i 50 ngay tudi, nude thai dau
vio ¢ do mudi twong tng 15, 25 va 35 g/l
dugc diéu chinh bang mubi NaCl tinh thé (cic
thanh phan khic khong thay doi).

* Anh huéng ciia ndng d6 clo du: Tién hanh
3 thi nghiém véi c6i 50 ngay tudi, nudc thai dau
vao c6 néng do clo twong tmg 1,12; 2,36 va
3,50 mg/l diéu chinh bang NaOCl 36 % (cic
thanh phan khic khong thay d6i).

Trong tat ca cic thi nghiém 5 mau nudc dau
vao va 5 miu dau ra hé thong béi loc trong céi
duoc 1y cung thoi diém sau mdi thoi gian 1; 2;
3; 4 va 5 ngay qua hai bdi loc dé xac dinh kha
nang xu ly. Hi€u qué xu 1y (%) duogc tinh theo
cong thtc:

C,,—C,
vao ra *100
C

vao

Hi¢u qua xt ly (%) =

2.3. Phuong phdp phan tich

Céc mau nude duge liy va bao quan theo
TCVN 5993-1995. Cac thong sb dic tinh nudc
thai dugc phan tich theo cdc phuong phép tiéu
chuan: COD theo SMEWW 5220 (C): 2012;
amoni theo TCVN 6179-1:1996; TSS theo
TCVN 6625:2000; d0 man theo TCVN 6194:
1996; clo du theo TCVN 6225-3: 1996 va Téng
coliform theo TCVN 6187-1:2009. Tiéu chuan
danh gid nuéc dau ra theo QCVN 11-MT:
2015/ BTNMT: Quy chuan ki thuat quc gia vé
chat lugng nudc thai cong nghiép ché thuy san.

3. Két qua va thao luan

3.1. Hiéu qua cua hé théng xur Iy nuoce thai hién
co tai CTCPCBDVTS mam Cdt Hai khi tdch
dong nuoc thdi rita chai

Hiéu sut xtr Iy COD va amoni trudc va sau khi
tach dong nudce thai rira chai thé hién trong hinh 1.
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Theo hinh 1, khi chua tach riéng dong nude thai
rira chai trong nuéc thai hdn hop cé chira clo du
gdy kim ham hoat dong vi sinh vét (VSV) va
lam gidm hi¢u suét xu ly, COD dat 70,1 - 72,2
% va amoni dat 51,2 — 56,8 %. Khi tich riéng
dong nudc thai rira chai khéi dong hon hop,
lugng clo du trong nudc thai dd duoc loai bd
tao diéu kién cho VSV hoat dong manh hon.
Kha ning phan hay (xir 1y) cdc chét hitu co,
COD tang 13,4 -17,0 % va hiéu Sudt xu ly
amoni, NH," ting 20,1 — 23,3 %, cdc mau nudc
sau xur 1y khi tich dong déu dat QCVN 11-
MT:2015/BTNM.

3.2. Kha nang xw Iy nudc thai ria chai cia 2
mo hinh bdi loc trong coi dong chay dung va
dong chay ngang

a) Két qud phan tich déc tinh nude thai ria chai

Mau nudc thai rira chai cia CTCPCBDVTS
duoc lay vao céc dot nhu ¢ muc 2.1 va phan
tich mot s6 thanh phan 6 nhiém (xem bang 1).

Két qua cho thay nudce thai rira chai ¢ nong
d6 céc thanh phan 6 nhidm khong cao. Gid tri
COD dao dong trong khoang 102,5 - 302,2 mg/l
tuy thudc vao thoi diém rora chai sach va chai
da su dung. Ham lugng TSS, amoni, phdt phat
tuong dbi thap, tuy nhién nudc thai c¢6 chira
lugng clo du xip xi dén vuwot QCVN 11-
MT:2015. Véi dic tinh dau vao trén, nude thai
rua chai c6 gid tri COD va amoni kha tuong tu
v6i nue thai sinh hoat va hoan toan phit hop dé

xir 1y bang mé hinh bii loc trong ciy dong chay
ngang [7].

b) Kha nang xur ly nudc thai ria chai cua
mé hinh bdi loc trong cdi
Mau nudc thai rira chai véi cdc thong s6 dau
vao nhu bang 1. Higu suat xir Iy COD va amoni
cta 2 mo hinh bai loc dugc dua ra & hinh 2 va 3
(mau 1 &n 5 tuong Gng ldy sau 1 dén 5 ngay
van hanh hé théng). Sau 5 ngay van hanh véi
COD dau vao trong khoang 100-300 mg/I, higu
qué xir Iy COD ctia bi loc trong c6i dong chay
dtirng kha cao dat 71 - 75,6 % va amoni dat
54,5 - 63,2 %. Dbi vé6i bii loc trong c6i dong
chay ngang hiéu sudt xu ly COD thap hon
khoang 68,7 - 74,6 % va amoni khoang 51,3 -
57,8 %. Mic dit vay hiéu qua xir 1y con thap so
véi nghién cuu cua Kato va nnk (2010) khi st
dung h¢ bai loc trong lau sy dong chay dung
nhiéu tang (16p) dé xur 1y mot s0 dong nudc thai
giau hiru co qui md thyc t& (COD dau vao rat
cao, khoang 2000-4000 mg/l), hi€u qua gidm
COD dat dén 70 — 90 % [8].

Nguyén nhan do bai loc dong chay dung
lugng oxy trong 16p vt liéu loc cao hon va co
ché phan huy hiéu khi trong hé tot hon va c6 tic
dung thiic ddy qud trinh phan hay céc hop chat
hiru co va qud trinh tiéu thy cdc chat dinh
dudng nhu cic qua trinh nitrat héa va khir nitrat
[9]. Tuy nhién dé phit hgp dia hinh co so san
xudt, tiét kiém chi phi va thuan loi qud trinh vén
hanh bai loc, trong nghién ctu tiép theo s& sir
dung m6 hinh bii loc trong c6i dong chiy ngang.
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Hinh 1. Hi¢u suat xtr Iy COD va amoni trudc va sau khi tich
dong nudce thai rira chai.
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Bang 1. Két qua thanh phan nudc thai rira chai cia CTCPCBDVTS Cét Hai

Miu COD NH,* Po min TSS Clo du
(mg/1) (mg/1) (€7)) (mg/1) (mg/1)

1 256,3 10,88 14,7 40 2,1

2 297.6 11,70 15,3 42 1,5

3 219,0 10,58 14,1 38 1,8

4 102,5 9,50 9,5 36 2.4

5 302,2 12,13 15,6 47 2,9

6 176,9 10,26 11,6 37 2,2

7 2492 11,20 13,6 39 1,3

8 2973 11,05 15,1 42 1,7
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Hinh 2. Hiéu suit xtr ly amoni cua bai loc dong
chay dting va bai loc dong chay ngang.

3.4. Anh huéng ciia mét s6 yéu t6 dén hiéu sudt
xit Iy ctia bdi loc trong céi

a) Anh hweéng tuéi ciia cdy

Nudc thai rira chai dau vao c6 céc thong so:
TSS =40 mg/l; COD = 289 mg/l; amoni = 11,2
mg/l; d6 min = 14,5 g/l duge dan vao mo hinh
bai loc trong c6i ¢6 céc do tudi cay la: 20, 30,
40, 50 va 60 ngay (hinh 4).

Nhu vay cdy ¢ do tudi > 40 ngay, cdy phat
trién nhanh 1am ting kha ning hip phu va phan
hiy chat hitu nhd hé vi sinh viing ré bén canh
qua trinh phéan hiy nh¢ céc vi sinh vat hiéu khi,
thiéu khi va ky khi trong bai loc [10]. Vi do
tudi 50 - 60 ngay ciy phét trién 6n dinh, hiéu
sut xir 1y chat hitu co (COD) cao va thay dbi
khong déng ké.
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m B loc dong chay
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dung
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Hinh 3. Hiéu sut xir Iy COD cua bii loc dong chay
dung va bii loc dong chay ngang.

b) Anh hwong cua do man

Tién hanh 3 thi nghiém véi ciing loat mau
nude thai dau vao ¢6: COD = 246,6 mg/l, SS =
38 mg/l; NH," = 12,24 mg/l va d0 midn twong
mg: 15; 25 va 35 g/l (hinh 5). Két qua cho thay
khi d6 mén ting tir 15 dén 35 g/l, hiéu suét xir
1y chét hitu co va amoni giam. Vi d6 man 35
g/l hiéu sut xir 1y chit hitu co (COD) giam con
55,0 %; va amoni con 41,5 %. Nguyén nhan la
do d6 mén cao gy tc ché hoat dong cuia vi sinh
vat, lam giam kha nang phan huy cac chat hiru
co va amoni. Theo cic nghién ctru vé co ché xir 1y
thanh phan 6 nhidm trong bdi loc, san pham phén
hity amoni c6 thé 1a nitrit, nitrat trong diéu kién
hiéu khi va nito trong diéu kién yém khi [10,11].

¢) Anh hieomg ciia clo du
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Tién hanh thi nghiém véi cing nudc thai
rira chai dau vao ¢6: COD = 228,1 mg/l; amoni
= 12,24 mg/l; Nhiét 46 = 30°C; P man =15,2
g/l va ndng d6 clo hoat dong twong wmng: 1,12;
2,36 va 3,59 mg/l. Két qua & bang 2 cho thiy
khi néng dé clo du tang tir 1,12 dén 3,59 mg/l
hiéu suat xir Iy chat hitu co (COD) giam tir 64,5
xudng con 47,9 %; hiéu suat xtr 1y amoni giam
tir 58,3 xudng 36,4 %. Két qua nay 1a phit hop
do clo du c6 anh hudéng rat ro rét dén su sinh
truéng va phat trién VSV (1a tic nhan khir
tring) va do d6 anh huéng dén sy phan hay cic
chat hitu co va amoni ciia VSV. Tham tri khi
ham luong clo du qué cao c6 thé 1am chét cay.

4. Két luan

- Pac tinh nudc thai rira chai cia Cong ty
CPCBDVTS Cét Hai c6 COD trong khoang
102,2- 302,2 mg/l, TSS 36 — 47 mg/l va amoni
9,5 -12,13 mg/l. Khi tdch dong nudc thai rira
chai khoi dong hdn hop, hiéu suit xir Iy COD
va NH,* cua hé théng hién c6 tang 1€n 10 rét,
tuong ung 13,4 -17,0 % va 20,1- 23,3 %.

- Kha nang xt ly COD, amoni trong nudc
thai rira chai ctia béi loc trong c6i dong chay
dung cao hon so bii loc trong c6i dong chay
ngang tuy nhién khong déng ké (2 - 7%). Sau 5
ngay van hanh, COD va amoni cta nuéc dau ra
ctia bai loc trong c6i dong chay dung tuong ting
giam 68,7 — 75,6 % va 51,3 — 63,2 %.

- Luong clo du va d mén trong nudc thai
rira chai anh huong kha ro rét dén hiéu suét xur
ly. Khi clo du tang tir 1,12 I€n 3,59 mg/l, hi¢u
sut xtr Iy COD va amoni tuong tng giam 16,6
va 21,9 %. Hiéu suat xir ly COD va amoni
twong ung cling giam 8,0 va 16,3 % khi d6 man
tang tur 15 1én 35 g/l.

Nghién ctru tiép theo s& ddnh gid va khao
sdt day du hon cdc diéu kién cua hé thong nhur
thoi gian, kha ning xir Iy cia 1m® dién tich bai
loc, anh huong cua nhiét d9... dé 1am co so
nang quy md thir nghiém tién toi dp dung xir 1y
nudc thai roa chai tich dong & CTCPCBTS
mam Cit Hai.
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Hinh 5. Anh hudng cta d6 man dén hiéu suat
xtr ly COD va amoni.

Béng 2. Anh hudng cia clo du dén hiéu suit xur 1y
COD va amoni

Clo du CODra NH4+ra HSXLCOD HSXLamoi
(mg/) (mg/l) (mg/) (%) (%)

1,12 81,04 5,10 64,50 58,30
2,36 101,80 6,70 55,37 45,26
3,59 118,90 7,78 47,87 36,40
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Assessment of Separation and Treatment Efficiency of Bottle
Washing Wastewater in Fish Sauce Production
by a Constructed Wetland

Nguyen Thi Kim Dung, Nguyen Thi Mai Linh

Falcuty of Environmental Engineering, Hai Phong Private University, 36 Dan Lap, Le Chan, Hai Phong

Abstract: In this study, bottle washing wastewater that contains detergents was separated from
mixed fish sauce processing wastewater to improve effectiveness of current wastewater treatment
plant (WWTP). The findings showed that as bottle washing wastewater was separated, the COD and
NH," removal efficiency of WWTP increased 13.4-17.0 % and 20.1- 23.3 %, respectively. Bottle
washing wastewater then was treated in a constructed wetland using rush trees at a model scale. The
removal efficiency of COD and ammonium from bottle washing wastewater ranged 68.7 — 75.6 % and
51.3 — 63.2 %, respectively. The chlorine residue and salinity had significant influence on the bottle
washing wastewater treatment process. As chlorine residue increased from 1.12 to 3.59 mg/l, the COD
and ammonium removal efficiency decreased 16.6 and 21.9 %. The COD and ammonium removal
efficiency was found decreasing at 8.0 and 16.3% as salinity increased from 15 to 35 g/l. The
preliminary results provided a basis for the application of flow separation to increase wastewater
treatment efficiency in Cat Hai Fish Sauce Seafood Services Joint Stock Company.

Keywords: Flow separation, bottle washing wastewater, fish sauce processing, constructed wetland.



