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TOM TAT

Nuebe thai ché bién thiy san la logi nwde thai thiong c6 nong dé phétpho cao va hau hét hé thong xir 1y
nude thai ché bién thity san ¢ nwée ta déu cé hiéu qua xir 1y photpho thap. Nghién civu xdy dung mé hinh thuce
nghiém Bardenpho 5 giai doan quy mé phong thi nghiém nham loai bé photpho trong nweée thai ché bién thiyy
san voi cdc heu lwong 30 Lingay, 50 Lingay va 70 L/ngay. Tai luu heong t6i wu la 50 L/ngay, hiéu qua xie Iy
COD, NH, TP cua moé hinh Bardenpho lan lwot la 93,9%,; 81,7%, 69,3%.

Tir khéa: Nuoe thai ché bién thity san, Bardenpho 5 giai doan, xit 1y photpho
ABSTRACTS

Seafood processing wastewater usually has high phosphorus concentration, and almost Vietnam seafood
processing wastewater treatment plants have low phosphorus removal efficiency. The study has designed a
Bardenpho 5-stage lab-scale model to remove phosphorus in seafood processing wastewater with different
Sflows: 30 L/day, 50 L/day and 70 L/day. In optimal flow 50 L/day, the treatment efficiencies of COD, NH4+, TP

of Bardenpho model were 93,9%, 81,7%, 69,3%, respectively.
Keywords: Seafood processing wastewater, Bardenpho 5-stage, Phosphorus removal

I. PAT VAN PE

Ché bién thily san 1a mot trong nhitng nganh
cong nghié€p miii nhon cuia nudc ta, theo bao
céo ciia Hiép hoi Ché bién va xuat khau thay
san Viét Nam, kim ngach xuit khau thity san
cua Viét Nam nam 2019 dat 8,54 ty USD [1].
San lugng ché bién thily san ngay cang gia ting
nén lugng nudc thai phat sinh tr cic nha may
cling ting va giy anh huong dén moi truong
xung quanh.

Theo bio cdo ciia Tong cuc mdi truong
nam 2009, COD trong nudc thai ché bién thiy
san dao dong trong khoang 800 — 2.500 mg/L,
BOD; vao khoang 500 — 1.500 mg/L, TN vao
khoang 50 — 200 mg/L va TP roi vao khoang 10
— 120 mg/L [4]. Pac biét, do cac cong ty thuong
sir dung dung dich sodium tripolyphosphate dé
ngam tom nén nudc thai thuong co ndng do
Phétpho cao, dan dén ndng do nude thai dau
ra va hé thong xir Iy khong dat quy chuan xa
thai. Piéu nay c6 thé din dén hién tuong phu
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dudng hoa, diac biét 1a cac khu vyc c6 dong
chay cham [11].

Quy trinh Bardenpho dugc Barnard phat
minh vao nam 1974, trong d6 quy trinh 5 giai
doan 1a phién ban cai tién tir quy trinh AAO
(Anaerobic, Anoxic, Oxic — Ky khi, thiéu khi,
hiéu khi) va quy trinh Bardenpho 4 giai doan,
nham ting kha ning loai bo chat hiru co va
dudng chét [10]. Quy trinh Bardenpho 5 giai
doan gém nam bé: bé ky khi, bé thiéu khi 1, bé
hiéu khi 1, bé thiéu khi 2, bé hiéu khi 2.

O bé ky khi, vi khuan tich lily polyphosphate
PAOs (Polyphosphate-accumulating organisms)
hép thu chat hitu co, phan huy polyphosphate
trong t& bao va thai ra moi truong dudi dang
orthophosphate, dong thoi vi sinh PAOs ciing
sinh trudng [2]:

C,H,0,,(HPO,) +H,0=>(C,H,0,),+PO>
+3 H (1.1)

O bé thiéu khi, vi sinh PAOs lai tich liy
polyphosphate trong co thé tir orthophosphate
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trong nudc thai véi sy ¢ mat cla acetate va
NO;

C,H,0,+0.16 NH,”+ 0.2 PO,* +0.96 NO,”
= 0.16 CHNO, + 1.2 CO, + 0.2 (HPO,) +
1.4 OH +0.48 N, +0.96 H,0 (1.2) ( trong do:
(HPO3) la polyphosphate ton tai trong co thé
sinh vat)

Tir phuong trinh 1.2, cho thiy vi sinh PAOs
cling c6 kha nang khir nitrate, va trong diéu
kién thiéu khi thi téc do hip thu orthophosphate
bang khoang 40 — 60% tdc do trong diéu kién
hiéu khi [2]

O bé hiéu khi, vi sinh ciing tich liy
polyphosphate trong co thé tir orthophosphate
trong nudc thai:

CH0,+0.16 NH;+1.20,+02PO,* =
0.16 CCHNO, + 1.2 CO, + 0.2 (HPO,) + 0.44
OH- +144HO(1 1)

Quy trinh Bardenpho hoat dong véi bé ky
khi va thiéu khi ¢6 canh khudy dung dé khudy
tron nudc thai ciing gitp ting kha ning tiép xtc
cua vi sinh v6i chat 6 nhiém; bé hicu khi duge
X40 tron va cung cip oxy bang cach suc khi
cudng birc. Ngoai ra, hé thong con c6 bé ling
giup tach cac bong can sinh hoc ra khoi nudc
thai da xir 1y; cac thiét bi dung dé hoan luu
nude tir bé hiéu khi 1 vé bé thiéu khi 1 va hoan
Iy bun tir bé lang vé bé ky khi [6]. So vai quy
trinh AAO, quy trinh Bardenpho 5 giai doan
¢6 thém bé thiéu khi 2 va hiéu khi 2 giup ting
kha nang loai bo Nito va giam ndng do nitrat &
bé hiéu khi 2. Piéu nay giip giam anh huong
cua nitrat trong dong tudn hoan bun tir bé lang
vé bé ky khi, giup vi sinh PAOs sinh truéng
va phat trién. So véi quy trinh Bardenpho 4

giai doan, quy trinh Bardenpho 5 giai doan co
thém bé ky khi tao méi trudng ky khi giup vi
sinh PAOs phat trién va ting hiéu qua xu ly
Phosphorus trong toan hé théng.

Véi wu diém ciia cong nghé Bardenpho 5
giai doan, nghién ctru dugc tién hanh nham xéac
dinh cac thong sb thiét ké va van hanh cua quy
trinh Bardenpho 5 giai doan dé xur ly nudc thai
che bién thuy san dé dat quy chuan k¥ thuat
qudc gia vé nudc thai ché bién thuy san QCVN
11:2015/BTNMT, dic biét 1a phdtpho, gop
phan giam thiéu 6 nhiém moéi truong gay ra boi
nganh ché bién thuy san.

IL. POI TUQONG VA PHUONG PHAP
NGHIEN CUU

1. P6i twong va thoi gian nghién ciru

Nudc thai dugce s dung trong nghién ctru la
nudc thai CBTS dong lanh va sinh hoat, léy tr
bé diéu hoa trong hé thdng xtr Iy nude thai cua
Cong ty C6 phan Nha Trang SEAFOODS —
F17 (58B Buong Hai Thang Tu, Phuong Vinh
Hai, Tp. Nha Trang, Tinh Khanh Hoa).

Bun vi sinh dugc sir dung trong nghién ciu
1a bun hoat tinh duogc ldy tir tram xir Iy nude
thai ctia cong ty Cong ty C6 phan Nha Trang
SEAFOODS - F17.

Céc thi nghiém dugc tién hanh tir thang
05/2020 dén thang 07/2020 tai Phong thi
nghiém KV thuat méi truong, Vién Cong nghé
Sinh hoc & Moi truong, Truong Pai hoc Nha
Trang.

2. M6 hinh nghién ciru

Mo hinh Bardenpho 5 giai doan dugc thiét
ké dya trén cac gia tri thong so thiét ké cua
Ashrafi [5]. Céc gia tri duoc thé hién & bang 1.

Bang 1: Thong so thiét ké hé thong Bardenpho 5 giai doan

Thong sb thiét ké Céc bé Don vi Gia tri
Ky khi 1,5
Thiéu khi 1 53
Thoi gian luu Hiéu khi 1 gid 7,0
Thiéu khi 2 3,7
Hiéu khi 2 3
Hbi luu bun % theo Q 100
Hbi luu nude % theo Q 200
MLSS mg/L 3000
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Kha ning thu thap nudc tai cong ty moi nhwa acrylic véi kich thuée cac bé duge trinh
ngay vao khoang 100L, nén chon luu luong bay ¢ bang 2 va dugc thé hién dudi dang so do
nudc dau vao cia mo hinh la 108 L/ngay (= nhu hinh 1.

4L/h). M6 hinh dugc ché tao bang vat licu
Béng 2: Kich thuwéc mo hinh Bardenpho 5 giai doan

Cic bé trong bardenpho 5 giai doan

Thong so Ky khi Thiéu khi 1 Hiéu khi1 Thiéu khi 2 Hiéu khi 2
Chiéu dai (mm) 135 210 240 175 160
Chiéu rong (mm) 135 210 240 175 160
Chiéu cao cong tac (mm) 400 600 600 600 600
Chiéu cao thuc (mm) 450 650 650 650 650
Thé tich cong tac (L) 7,29 26,46 34,56 18,37 5,36

’mﬁnhoanhmlwng
Tzé%=T
;

6
!l /o
——— = 2‘ I = 1 —I- /I P—
2% X |z A *® o
N ™ L My 3 Dl
ko3 7 % {1:#‘#- # o3 e,
Piu vio #l | 2 3% 4§ TSy
=L | * B 3 K
_..8__| | 3. x| Ry, Uy
:r s PR F 0N A
| | o ks
I ' !
Bamcﬁpkhi L= = = _ =l _=_ __':_._:._.::_ll

S and 5 - N
! ‘ i - i
) [
-
o Al . =1 {
;',. ' ™ ‘ T
7

Hinh 1: So' d6 va hinh anh thye té mé hinh thi nghiém Bardenpho 5 giai doan
(1-Bé ky khi; 2-Bé thiéu khi 1; 3-Bé hiéu khi 1; 4-Bé thiéu khi 2; 5-Bé hiéu khi 2; 6-Bé lang)
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3. Phwong phap nghién ctru

3.1. Cdc buéc tién hanh nghién ciru

Nghién ctru khdo sat hig¢u qua xt Iy COD, N,
P ciia m6 hinh Bardenpho 5 giai doan qua céc
luu lugng lan lugt 1a Q = 20L/ngay; 30L/ngay;
50L/ngay; 70L/ngay (Trong d6 Q = 20L/ngay
1a giai doan khoi dong, thich nghi). Hang ngay
& ngay/ 1 tuan) ung voi tiing luu lu'orng, tién
hanh 1ay mau nudce 1an luot tai vi tri dau vao,
bé ky khi, thiéu khi 1, hiéu khi 1, thiéu khi 2 va
d4u ra. Vi mdi mau nudc, tién hanh do céac chi
tiéu: COD, NH,", NO,, NO,, TP, PO, . - Riéng
chi tiéu DO va pH thi do truc tlep o trong céc bé.
Thoi gian chay cac luu ugng trén phu thudc vao
d6 6n dinh n(‘3ng dd céc chat trong bé, tinh trang

hoat dong cua vi sinh trong céc bé.

Trong thoi gian tién hanh nghién ctru, md
hinh dugc van hanh véi cac thong sé sau:
MLSS ban dau (tat ca cac bé) ~ 3.000 mg/L
pH =6,5—7,5; ti 1& tudn hoan nudc: R = 2; tuan
hoan bun Q= Q_, ; DO ¢ céc bé ky khi, thiéu
khi 1, hiéu khi 1, thleu khi 2, hiéu khi 2 14n luot
la: <0,1 mg/L; 0,1 — 0,2 mg/L; 2,0 — 2,5 mg/L;
0,1 - 0,5 mg/L; >3,0 mg/L.

3.2. Phwong phap phan tich

Céc miu nudc thai va bun duge phan tich
tai Phong thi nghiém Ky thuat Moi truong, Vién
Cong nghé Sinh hoc va Méi truong, Truong Dai
hoc Nha Trang. Cac chi tiéu phan tich va phuong
phap phan tich dugc trinh bay qua bang 3.

Bang 3: Cac chi tiéu phan tich va phwong phap phan tich

Chi tiéu Phuong phap phan tich

pH Do truc tiép theo TCVN 6492:2011 (ISO 10523:2008)
DO Do tryc tiép theo TCVN 7325:2004 (ISO 5814:1990)
MLSS Phuong phép xac dinh theo trong lugng

COD TCVN 6491:1999

PO,* TCVN 6202:2008

TP TCVN 6202:2008

NH,* TCVN 5988:1995

NO, EPA —353.2

NO, EPA —353.2

2

I11. KET QUA NGHIEN CUU VA THAO
LUAN

1. Giai doan khéi dgng va thich nghi

Mo hinh khéi dong va thich nghi voi luu
hmng Q= 20L/ngay, kéo dai trong thoi gian
3 tuan. Sau 2 tuan dau tién, sau mot thoi gian
gap mot sd su ¢, vi sinh di bat dau phat

trién t6t va thich nghi thé hién qua viéc bun
& cac bé dé tao bong, c6 mau niu d6 va ling
tét DPé danh gia tinh 6n dinh cia mo hinh,
tién hanh phan tich cac chi tiéu COD, NH,"
TP clia mau dau vao va dau ra trong 5 ngay
lién tiép. Két qua phan tich duoc trinh bay ¢
bang 4.

Biang 4. Két qua phén tich cac chi tiéu dau vao va dau ra ciia md hinh trong thoi gian thich nghi

Ngay 1 Ngay 2 Ngay 3 Ngay 4 Ngay 5 Trung binh
Pau vao (mg/L) 1.225 1.265 1.283 1.478 1.272 1304 + 88,9
COD Piau ra (mg/L) 57,5 60,3 47,5 55,9 49,5 54,1 £4.,86
Hiéu suit (%) 95,3 95,2 96,3 96,2 96,1 95,82 £0,47
Pau vao (mg/L) 234 156 164 239 182 195 + 34,95
NH,* Pau ra (mg/L) 26 19,7 20,5 24,3 22,1 22,5+£2,34
Hiéu suat (%) 88,9 87,3 87,5 89,9 87,9 88,3+0,97

Pau vao (mg/L) 32,2 32,3 21,5 26,2 22,7 27 +£4,57
TP Pau ra (mg/L) 7,97 7,69 5,4 6,03 5,7 6,56 £ 1,06
Hiéu suat (%) 75,3 76,1 75,9 76,9 74,9 75,8 £ 0,69
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Mac du néng dd cac chét dau vao cé sy bién
d6ng nhung hiéu suit ciing nhu ndng d6 dau ra
khong c6 sy thay doi 16n. COD va TP dau ra
dat QCVN 11:2015/BTNMT cot A.

2. Giai doan vin hanh mo hinh

2.1. Kha nang xir Iy va chuyén héa COD

Sy thay ddi vé ndng d6 COD qua cac bé
trong hé thong Bardenpho dugc thé hién qua
hinh 2. Nhin chung, & cac Iuu lugng khéac nhau,
noéng d6 COD déu giam dan qua ting bé. Vi

tat ca cac bé trong hé thong déu c6 chirc ning
phan hity COD. Tuy nhién, dbi voi bé thiéu
khi 2, COD khi qua bé nay gan nhu khong doi.
Nguyén nhéan thir nhat 12 do nuéc thai tir bé
hiéu khi 1 sang bé thiéu khi 2 dugc chay phia
trén bé mat va lac 1dy miu ciing Iy trén bé
mit bé nén nong d6 2 bé nay gan nhu nhau.
Nguyén nhan thi hai 1 do ndng d6 COD trong
bé hiéu khi 1 1a kha thip, nén qua trinh xu 1y
COD trong bé khong dién ra manh.

COD trung binh
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Hinh 3: Hi¢u suit xir Iy COD ciia toan hé thong & cac luu luwong.

Qua hinh 3, nhan thay hi¢u suat xir [y COD
giam dan khi luu lugng ting. O luu lugng 30,
50, 70L/ngay, hiéu sudt 1an lugt 1a 95 — 96%;
92 — 94 %; 87 — 90%. Hiéu qua xu ly COD
cua nghién curu ciing twong duong vdi nghién
ctru cua Lé Hoang Viét va cong su (94,92%)
[3]. Khi Iuu lwong tang, lam tai lugng chat hitu
co ting theo nén ty s6 F/M s& ting va vi sinh
khong kip xtr Iy nén lam giam hiéu suat xir 1y
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COD. Ngoai ra, do thoi gian chay mdi tai trong
tuong ddi ngin nén luong vi sinh phét trién
chua theo kip voi tai trong nén ciing anh hudng
dén hiéu suit xtr Iy COD.

Déi voi luu lwong Q = 30 va 50 L/ngay,
ndng d6 COD dau ra thap (<75 mg/L) thip hon
tiéu chudn QCVN 11:2015 cot A. Nhung ddi
v6i luu lugng Q = 70L/ngay, nong d6 COD
dau ra cao (> 150mg/L) vuot tiéu chudn QCVN
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11:2015 c6t B.

Ngoai nguyén nhan vé viée sbc tai o luu
lwong Q = 70L/ngay, trong nudc thai con cod
luong dau md rat 16n. Trong sudt 3 thang ng-
hién ctru, ddu m& dau vao lam anh hudng dén
chat luong nudc dau ra. Dau md khi vao hé
thong 1am ndi vang bot 1én phia trén cac bé (trir
bé hiéu khi vi suc khi rit manh nén tan m& trén
bé mat). Vang bot ndy kéo bun ndi 1én phia
trén va co thé gay tic ong dau ra. Ngoai ra, do

dau m& bam xung quanh bé mit bun lam bun
khé ling hon va lam giam kha ning tiép xuc
nudc thai. Vi vay, mo hinh chi co thé chiu dugc
lwong dau m& & 50 L/ngay; khi tang luu luong
1én 70 L/ngay, h¢ thong bat ddu co nhitng diu
hiéu khong 6n nén ngimg khao sat ngay sau
tudn ddu tién cua luu luong 70 L/ngay.

2.2. Kha néng xir Iy va chuyén héa Nito:

2.2.1.Kha nang xu 1y va chuyén hoa NH,"

Theo hinh 4, ndbng d6 NH," giam dan qua

N-NH,* trung binh
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Hinh 4: Nong d9 N-NH . trung binh tai cac bé & cac hru lwgng.

cac bé trong hé thdng Bardenpho. Thong
thuong, NH,* chi gidm & cc bé hiéu khi thong
qua qua trinh Nitrit héa va Nitrat héa vdi su co
mit cua vi khudn Nitrosomonas va Nitrobacter
trong diéu kién c6 suc khi [8]. Tuy nhién, & bé
ky khi, nong do NH," van giam vi c6 dong hoi
Iuu bun tix bé ling vé bé ky khi lam pha lodng
nong doNH," . Tuong tu, & bé thleu khi 1, dong
hoi Iuu nude tir bé hiéu khi 1 vé bé thiéu khi 1
nén ciing lam pha lodng NH,". Nguoc lai, & bé

thiéu khi 2, NH," lai khong thay dbi so v6i bé
hiéu khi 1. Dleu ndy chimg 1o, chi trong diéu
kién suc khi cta bé hiéu khi, NH, mai bi xur ly
va chuyén hoa thanh cac chét khac

Tu hinh 5 cho thay khi so sanh giira cac
luu lugng, hidu suét xir 1y NH," cling giam
dan khi luu luong ting. Va ciing tuong tu nhu
COD, tai trong tang lam ham luong NH,* dau
vao tang theo; ham lugng NH," s€ gy uc ché
v6i vi sinh nén lam giam kha nang xtr ly NH,".

Hiéu suat xu Iy N-NH,*
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Hinh 5: Hi¢u suit xir Iy NH,* ciia toan h¢ thong & cdc luu lwgng.
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Ngoai ra, do thoi gian chay mdi tai tuong doi
ngén nén lugng vi sinh phat trién chua theo kip
voi tai trong nén cling anh huong dén kha ning
xur ly NH,". Trung binh, hi¢u suat xu 1y NH,"
0 céc luu luong 30; 50; 70 L/ngay lan luot la

82%, 81,7%, 72,3%. Hiéu suét xir ly NH,” ¢
luu lugng 30 va 50 L/ngay chénh léch khong
nhiéu, va ciing twong duong v6i nghién ctru [3]
(79, 37%) Tuy nhién, & Ivu lugng 70 L/ngay,
hiéu suat xur ly NH," giam 1 rét.

So voi quy chuan qudc gia, nong do N- NH,"
dau ra con cao so v6i ngudng quy dinh cua
QCVN 11:2015/BTNMT (Cét B).

2.2.2. Kha nang chuyén hoa NO, va NO,

Qua hinh 6, vé co ban, ndng do N NO, Va

N-NO, tur dau vao qua bé ky déu khong (101
nhung tir bé ki khi sang bé thiéu khi 1 thi nong
do lai giam vi tai bé thiéu khi 1, N- NO,
N-NO, bi chuyén hoa thanh N, thong qua qua
trinh khu nitrat hoa bang vi khuan Sau do, khi
sang bé hiéu khi 1, nong do N- NO, va N-NO,
déu tang vi NH, " bi oxy hoa thanh NO va NO

. Nhin chung, nong do N-NO,'s& lon hon nong
do N-NO, nhiéu lan vi NO, rat dé bi oxy hoa
thanh NO

Ngoai ra, sy c6 mat cia N-NO, trong bé

ky khi (khoang 10 mg/L) anh hu0’ng dén kha
nang giai phong Photpho trong bé ky khi va
gy anh huong xdu dén su sinh truéng cia vi
sinh PAO. [7,9]

N-NO; va N-NO; trung binh
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Hinh 6: Nong dd N- NO, va NO, trung binh tai cac bé & cac luu lwong.
2.3. Kha nang xir Iy va chuyén héa phosphorus
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Hinh 6: Nong d TP va PO ., trung binh tai cic bé & cac lwu lwong.

Quan sat hinh 6 vé sy bién thién nong do
TP va P-PO, 3- theo céc luu lugng, nhin chung,
nong do TP va P-PO,* ting gidm khong dong
déu.

Trong bé ky khi, theo phuong trinh 1.1,
dung ra néng d6 TP va PO . phdi ting do qua
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trinh nha P cda vi sinh PAO. Tuy nhién, trong
bé ky khi, TP va PO > déu giam so véi dau vao.
Nguyén nhéan cua sy sut gidm nay la do co6 su
hoi luu bun tir bé ling vé bé ky khi lam pha
lodng va giam ndng do TP va P- PO> xuong.
Ngoai ra, do sy ¢6 mit cua NO," trong be ky khi



Tap chi Khoa hoc - Cong nghé Thuy san

S6 2/2022

cling lam giam kha nang nha PolyPhosphate
cua vi sinh PAOs.

Tai bé thiéu khi 1, ndng do P- PO > tlep tuc
giam. Ly giai cho diéu nay 1a do ¢6 su hdi luu
luu luong tir bé hiéu 1 vé pha loang lam giam
nong do P- PO, trong d6 xuong. Ngoal ra, do
ham lugng chat hiru co trong bé thiéu khi 1
con kha cao nén vi sinh PAOs di hap thu véi
orthophosphate trong bé dudi diéu kién thiéu
khi theo phuong trinh 1.2.

Tai bé hiéu khi 1, ndng d TP va PO,* giam
manbh tai day, vi vi sinh PAOs trung ngung vao
trong co thé chung tir OrthoPhosphate c6 trong
nudc thai, theo phuong trinh 1.3.

Tai bé thiéu khi 2, do néng do acetate & bé
thiéu khi 2 da giam rd rét (do bé hiéu khi 1 da
xtr 1y hét) va luong acetate con lai phai vu tién
phan ting véi vi khuan khir nitrate, vi vy tai bé

thiéu khi 2 khong dién ra qua trinh PAOs hap
thu orthophosphate gidng nhu bé thiéu khi 1.

Tai bé hiéu 2, ndng do TP va PO,> giam
manh do cac vi sinh vat PAOs tich cuc ngdm
OrthoPhosphate (theo phuong trinh 1.3) vao
trong co the chung, voi phu’ong trinh phan Ung
xay ra giébng nhu & bé hiéu 1.

Ngoai ra, do chénh léch vé ndéng do6 TP
va PO khong 16n, chimg t6 ham lugng
Polyphosphate va Phétpho hitu co trong hé
thong khong cao. Thém vao d6, khi nhin vao
hinh 6, chénh I¢ch gita TP va PO, cang
ngdy cang giam qua cac bé, diéu nay chung to
Polyphosphate va Phétpho hitu co dan dan bi
phén huy, chuyén héa thanh dang PO,*. Dic
biét, & dau ra, TP va PO> gan nhu bang nhau
chung to Polyphosphate va phosphorus hitu co
da chuyén hoa hoan toan thanh dang PO A

Hiéu sut xit Iy TP
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Hinh 7: Hiéu suét xir Iy TP ¢ cac luu lrgng.

Hiéu suat xtr Iy TP cia md hinh qua cac
lvu lwong khac duogc thé hién qua hinh 7. Do
luong Polyphosphate va Phétpho hitu co trong
hé théng khong 16n nén sy bién thién vé hiéu
sut xtr Iy TP va PO,* s€ tuong tu nhau. Quan
sat hinh 7, TP dau ra déu <20 mg/L, dat tiéu
chuin xa thai QCVN 11:2015/BTNMT c6t B.
Thém vao d6, rit nhiéu ngay TP dau ra dat <10
mg/L, dat tiéu chuin xa thai QCVNI11:2015/
BTNMT cot A.

Hiéu suét xtr Iy TP tai luu lwong 30 L/ngay
va 50 L/ngay 1an luot 14 71,7% va 69,3%. Nhin
chung, gitra 2 Iuu lugng, hiéu suat xir Iy TP va

PO’ khong c6 su chénh léch 16n. Tuy nhién,
tai lu’u luong 70 L/ngay hiéu sudt xir Iy TP

giam dot ngot chi con 60,1 % Nhu vay, tai luu
lwong 70L/ngay thi hi€u qua xu Iy phosphorus
khong cao. Piéu nay ciing tuong ty nhu qua
trinh xtr Iy COD va NH,".

Khi so sanh véi két qua ngh1en cuu [3], hiéu
qué xtr Iy TP trong nudc thai ché bién thuy san
bang mé hinh Bardenpho 5 giai doan cua [3]
1a 53%, v6i nong d6 TP dau vao khoang 17,5
mg/L. Nhu vay, hi¢u qua xu Iy TP cia m6 hinh
cao hon nghién ciru [3], tuy nhién nong d6 TP
dau vao ctia md hinh lai cao hon nghién ctru [3]
va thoi gian luu cling cao hon.

IV. KET LUAN VA KIEN NGHI

Két qua nghién ctru cho thdy mo hinh

Bardenpho 5 giai doan c6 thé xir Iy nudc thai
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thity san tt nhét tai luu lugng 50 L/ngay. Tai
luu lugng 50 L/ngay, hi¢u qua xir ly COD,
NH,’, TP lan luot 1a 93,9%; 81,7%, 69,3%.
COD dau ra dat chi tiecu QCVN 11:2015/
BTNMT (cot A); TP dau ra dat chi tiéu QCVN
11:2015/BTNMT (Cot B). Khi tang luu luong
1én 70 L/ngay, hé thong hoat dong khong 6n
dinh.

Cén ¢6 phuong 4n xir Iy triét dé NO, trong
cac nghién ctru tiép theo dé giam anh huodng
cua NO, dé'nﬂ qué trinh nha phosphorus cua
PAOs trong bé lgy khi. Hi€u qua xu ly NH," cua
mo hinh chua tot, can c¢6 phuong an nghién ctu
didu chinh cac ché d6 hoat dong tham chi bd
sung thém dinh dudng dé xur Iy NH,".
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