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Tom tat

Cong nghé loc sinh hoc dong bun nguoc (USBF) duoc st dung dé thir nghiem xt ly phenol trong nudc thai gid dinh quy mo phong thi
nghiém. Phenol dugc loai bo & cdc nong do khac nhau, tir 30 mg/L dén 450 mg/L; thoi gian luu nude 10h; ham luong bun hoat tinh duy
tri véi gia tri MLSS trong khodng 2000-2300 mg/L. Két qua nghién ctu cho thdy he théng USBF c¢6 su thich nghi t6t véi ham lugng
phenol thay déi trong thoi gian ngdn. Phenol duoc x(r ly véi ti lé cao, lén t6i 99,8% vé6i ndng do phenol dudi 200 mg/L, nhung sau do
€6 biéu hien giam hiéu qua xt ly khi ting nong do phenol, tai nong do phenol 450 mg/L, hiéu qua xt ly chi con 22,06%. Kha ning loai
b6 NH4-N dat cao nhat 1a 71,8%, sau do sé giam khi tang ndng do phenol; hiéu qua xtr ly tdng phét pho sé giam khi ting phét pho dong
vao. Cong nghé USBF co6 thé dugc st dung dé xtr ly phenol trong nuéc thai nho nhimg uu diém trong qua trinh van hanh va kha ning
Xt ly.

Tur khoa: Loc sinh hoc dong ban nguoc, xit ly phenol, nudc thdi

Abstract

Upflow Sludge Blanket Filtration (USBF) technology was used to remove phenol in wastewater with laboratory scale. Phenol is eliminated
in concentrations ranging from 30 mg / L to 450 mg / L; hydraulic retention time 10 hours; Activated sludge content was maintained
with MLSS values in the range of 2000-2300 mg / L. The results of the study showed that the USBF system has a good adaptation to
phenol content changes in a short time. Phenol was treated at a high rate, up to 99.8% with phenol concentrations below 200 mg /L,
but then showed signs of decreased treatment efficiency when the phenol concentration increased, at a phenol concentration of 450 mg
/ L the efficiency is only 22.06%. The removal of NH4-N reaches a maximum of 71.8%, then decreases with increasing phenol
concentration; total phosphorus treatment efficiency is reduced with increasing phosphorus inflow. The USBF technology can be used

to treat phenol in wastewater due to its advantages in operation and treatment capabilities.
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1. Téng quan

Nhiéu ngudn nudc thai tir qué trinh san xudt hoa chat, ché bién
dau mo, luyen than céc c6 chia phenol & cac néng do khac nhau,
day 1a mot hop chat c6 tinh doc cao vai vi sinh vat. Cac phuong
phap thuong duoc dp dung dé xtr ly phenol nhu hoa ly, hdp thy,
hap phu, oxy héa véi chat 6xy héa manh, tuy nhién chi phi xtr ly
kh& cao. Trong khi do, cac phuong phap sinh hoc truyén théng
dugc st dung dé xtr ly nudc thdi chia phenol, cong nghé nay con
nhiéu han ché vé hieu qua khi kho van hanh khi nong do phenol
cao [1].

Khi st dung qua trinh vi sinh vat dé xtr ly cac chat doc hai
nhu phenol, can thiét co sy Ngoai phenol trong nudc thai, viec
loai bo Phét pho va Nito loai bo khoi nudc théi ciing can quan
tam dé ngdn chadn hién tuong pha duong & cac vang nudée. Cac
van dé do phd duong lam giam tinh tham my, can kiét chat luong
nuéc cac vang nudc tiép nhan va lam tang chi phi xt ly nuéc thai
[2,3]. Loai b6 Phét pho va Nio khi c6 mat phenol dang duoc it
C4c tac gia quan tam.

Do d6, viec lua chon cong nghé xt ly sinh hoc vira c6 thé
loai bo phenol & ham lugng cao vira c6 thé xtr ly nito va phét pho
c6 y nghia quan trong. Loc sinh hoc dong bun nguoc (USBF) la
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mot cdu hinh mai két hop mot vang chon loc thiéu khi, bo phan
suc khi va dong chay len bé 1ang loc bun trong mot bé phan tng
sinh hoc [4]. USBF dang dugc cho la quy trinh hiéu qua nhat dé
xtr Iy nuéc thai va gan day, mot s6 luong lon viéc 13p ddt USBF
da duoc thuc hién ¢ cac nudce phat trién [5]. Bai bao nay tap trung
vao viéc st dung quy trinh méi nay dé loai bo phenol, nito va
phét pho khéi nudc thai.

2. Vat liéu va phuong phép nghién cdu

2.1.Thiét bj USBF

B& ngheé loc hiéu khi dong bun ngugc (USBF) gébm 3 ngan chinh:
ngan thi€u khi (anoxic), ngan hiéu khi (aerobic) va ngan loc bun
sinh hoc dong nguoc. Muong chdy tran phan phdi nuéc dau vao
nham han ché tac dong ctia dong vao dei voi ngan thiéu khi va
ting hiéu qua xao tron gitra dong nudce thai dau vao va ban tuan
hoan.

Thi nghiém duoc tién hanh trong hé USBF c6 tdng thé tich
1a 70 lit, ty lé thé tich bé thi€u khi : higu khi: 1dng 1a 3:7. Do sau
[6p nudc 36ecm, ham lugng DO trong ngan thi€u khi thap hon
0,5mg/L, tai ngan hiéu khi 2-4mg/L, thoi gian luu nudc duoc van
hanh 6n dinh ¢ 10 gio.

2.2. Van hanh thi nghiém
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Trong nudc thai gia dinh cé chia 14,3mg/l NH,CI, 4,8mg/|
KH:PO,, 1,3mg/l CaCly, 31,1mg/l NaHCOs3, 0,7m/l MgSO,4.7H,0,
3,6mg/l FeSO4.7H,0, Tml dung dich cac hop chat vi lugng theo
[6]. Phenol duoc st dung & cac nong do khac nhau, 1a nguén cac
bon chinh cho hé x{ ly. Bun hoat tinh str dung trong thi nghiém
duoc 1dy tir nha may xtr ly nudc thai cong nghiép tai khu cong
nghiép Tan Truong, Hai Duong

Nghién ctu hiéu qué xt ly phenol dugc tién hanh véi nong
do phenol tir 30 dén 450mg/L trong bé USBF. Danh gia anh hudng
ctGa nong do phenol trong khodng tir 10 dén 200mg/L dén hieu
qua xtr ly phét pho & cac ndng do 5, 10, va 15mg/L, cla ni to &
ndng do 20mg/L. Trong céac thi nghiem nay glucose dugc cung
cdp b6 sung vao nudc dau vao & cac ndng do khac nhau dé duy
tri ndng do COD & nguong 400mg/L.
2.3. Cac phuong phap phan tich
Cac thong s6 amoni, nitrat, t6ng phot pho dugc phan tich bing
cac phuong phap chuén tai phong thi nghiem [7]. Phenol trong
nudce duoc phan tich bing phuong phap tric quang, hien mau voi
dung dich aminoantipyren (4-AAP), theo d6é 0,2ml dung dich
0,1M glycine chira 5% (w/v) KsFe(CN)s duoc tron déu véi 2ml mau
nudc sau loc. Hon hop dugce dé phan dng 5 phat, cho them 2ml
dung dich dém glycine (chuan bi bang cach hoa tan 5,58g glycine
hydro-chloride va 3,75g glycine trong 0,91 nudc cdt va diéu chinh
dén pH 9,7 bing NaOH 5N, sau d6 dinh mdc lén 1 lit), dung dich
dém nay chida 0,25% (w/v) 4-aminoantipyrene. Qua trinh hién
mau cla dung dich trong 20 pht, sau dé dem do & budc séng
506 nm voi mdy tric quang. Nong do caa phenol duoc tinh thong
qua duong chudn lap véi phenol tinh khiét.
3. K&t qua va thdo luan
3.1. Hiéu quan xur ly phenol
Thi nghiém danh gia hiéu qua xtr ly phenol duoc thuc hién & cac
diéu kién voi bun hoat tinh & khoang gia tri MLSS tir 2000 dén
2300mg/L, ndng do phenol dau vao tdng dan tir 30 dén 450mg/L.
Cac thi nghiém dugc tién hanh tuong tu nhau & céac diéu kien 6n
dinh trong tat ca cac ndng do thar nghiém, danh gid hiéu qua xtr
ly phenol trong nudc thai trudc va sau x ly.
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Hinh 1: Hiéu suat xtr ly Phenol theo céc tdi trong dau vao khac
nhau.

Hinh 1 cho thdy hiéu qua loai bé phenol rat cao va 6n dinh
& cac nong do phenol dau vao khoédng tir 30 dén 200 mg/L, dat
hieu suat tir 97,7 dén 99,8%, cho thdy hé vi sinh vat trong bé
USBF hoat dong tot, xem xét s6 liéu vé chi s6 thé tich bun caing
chi ra kha ning lang hiéu qua trong qud trinh phét trién ctia bun
hoat tinh, gia tri SVI tir 79,6 dén 96,8 ml/g. Qua trinh khao sat

dugc tién hanh & cac ndng do phenol dau vao cao hon tir 250 dén
350mg/L, két qud cho thay hiéu qua xtr ly ¢6 ddu hiéu giam dan
tir nguong ndng do 250mg/L, chi con 96,35%, & nong do 350mg/L
la 64,3%, & ndng do cao nhat 450mg/L hiéu qua xtr ly giam xudng
thap nhat 1a 22,06%, hiéu qua x& ly nay cting khong cai thién
thém cho du ting thoi gian luu nude. Phenol thé hién tinh doc va
tc ché cho vi sinh vat nén thong thuong thi hiéu qua loai bé
phenol s& c6 xu huong gidm khi ting ndng do phenol dau vao.
Trong nghién ctu nay, voi hé USBF thi hiéu qua x& ly phenol da
c6 xu huéng dan khi phenol & nguong 300mg/L, sau d6 giam dot
ngot va dang ké khi phenol & nong do 350mg/L dén 450mg/L. Mot
s6 thi nghiém khac cang da duoc tién hanh trong diéu kién nay,
nhung da khong cho thdy su cai thien dang ké nao nira ciia USBF
d6i v6i phenol & mic nong do cao hon.

3.2. Hiéu qua cuda qua trinh xt ly ni to
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Hinh 2. Biéu d thé hién mdi quan hé ctia nong do phenol dau
vao va sy thay déi ctia amoni.

Bi€u dd hinh 2 cho biét hieu qua loai bo NH,* dao dong rat
nhiéu khi thay d6i nong do phenol dau vao. Khi ting dan néng do
phenol dau vao thi hiéu qua loai boé NH4* ¢6 xu hudng gidam dan.
O noéng do phenol dau vao la 10,36mg/l thi hieu qua loai bé
NH,*dat 71,8% va giam dan khi tang ndng do phenol dau vao,
khi néng do phenol dau vao 1a 200,5mg/L thi hiéu qua loai bo chi
con 46%. Qud trinh nitrate dién ra tuong déi t6t, amoni duoc
chuyén déi thanh nitrate do, phenol & néng do 10,4mg/l ham
lugng N-NO;™ dau ra cao dat 7,Tmg/L. Khi taing nong do phenol
dau vao tanglén 51,56mg/l N-NOj; giam xudng 5,7mg/L, chi con
2,5mg/L N-NO5™ v6i nong do phenol 200,5mg/L.

Phenol [a mot hop chat c6 kha ndng gay tc ché sinh truong
doi vai vi sinh vat, & ham luong nhé thi sé khong anh huong dén
su phan hdy hoan toan cta amoni, amoniac monooxygenase
(AMO) c6 thé xic tac qua trinh oxy hoéa benzen, phenol,
xiclohexan va ankan, nén su phan hty phenol xdy ra véi cé sinh
vat di duong va sinh vat tu duong [8].Tuy nhién khi ting cao nong
do phenol thi qua trinh khd nitrat cda vi sinh vat bi tc ché, vi
khudn nitrat héa rat nhay cam vai voi cac hop chat doc hai, dac
biét 1a cac dung moéi hiu co, phenol cang cao thi hiéu qua loai
bé NH4* cang giam. Phenol c6 thé tc ché dén 77% qua trinh nitrat
hoa ctia amoni & ndng do 5,6 mg/L[9]
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3.3 Hiéu qua cuta qua trinh loai bé Phét pho
Cén cr vao qud trinh van hanh 6n dinh caa hé USBF, vi sinh vat
phat trién 6n dinh va phan hay phenol dat hieu qua cao & nong
do nhé hon 200mg/L, do vay khoang nong do nay duoc lua chon
dé danh gia hiéu qud loai phét pho ctia hé USBF & cac nong do
phenol khac nhau, néng do téng P dau vao la 5, 10 va 15mg/L.
Dé dam bdo dd ngudn chat htu co cho vi sinh vat phat trién,
ngoai ngudn carbon tir phenol, mot lugng glucose tuong img duogc
cung cdp thém dé sao cho gia tri COD dau vao dugc duy tri &
ngudng 400mg/L.
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Hinh 3: Anh huéng cua phenol t6i qua trinh loai bé phét pho.

Hinh 3 cho thay khi ham ndong do phenol dau vao thay déi
tr 10 dén 200mg/L, thi hiéu sudt loai bo phét pho & mbi ndng do
khong c6 su thay déi ro rang, tuong déi dao dong; cu thé & gia tri
t6ng P dau vao 5mg/L, 10mg/L va 15mg/L thi hiéu suat xtr ly téng
P ndm trong cac khodng tuong tng la 57-65%, 54-58%, 45-52%.
Hién tuong giam hiéu qua loai bo phét pho do ting lugng phét
pho dau vao, chi khong phai do ndng do phenol ting.

Trong mot hé x& ly nudc thai sinh hoc, phét pho thuong
duoc loai bo dang ké khi két hop diéu kién ky khi/hiéu khi, doi
khi cting co thé 1a thiéu khi/hi€u khi. Bun hoat tinh thong thuong
chi chia tir 1-2% phét pho, nhung véi qua trinh loai bd phét pho
sinh hoc cai tién (EBPR), nhing loai vi sinh vat thuéc nhom PAO
€6 thé chia t6i 15-25% phét pho [10]. Néu c6 them ngan ky khi
trudc USBF thi hiéu qua xt ly phét pho cia hé c6 thé len dén
86% khi thoi gian luu bun la 10 ngay va thoi gian luu nudc la 24
h vati le COD/P t6i uu la 100/1, nhung néu ting ndng do phdot
pho thi hiéu qua giam dang ké, chi dat 52,8% & COD/P la 30 [11].
Khi nghién ctu hé USBF don 1€, kha nang xtr ly phét pho & muc
han ché, chi dat 55% trong khodng 6 gio. Su loai b6 phét pho chi
dugc tdng 1en néu st dung thém chat hitu co bé sung, hodc tién
xtr ly bang céac loai mugi kim loai [12]

4. Két luan

Cong nghé loc sinh hoc dong bun nguoc (USBF) da duoc st dung
dé danh gia hieu qua xtr ly phenol & cac ndng do khac nhau tir
30mg/L dén 450mg/L. cac thi nghiém cho thay hé théng USBF c6
sur thich nghi t6t voi ham lugng phenol thay déi trong thoi gian
ngdn. Phenol duoc xt ly véi ti 1€ cao, lén t6i 99,8% voi nong do
phenol dudi 200mg/L, nhung sau d6 giam dan vé 22,06% & ndng
do phenol 450mg/L. Kha nang loai bé NH,-N dat cao nhat la
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71,8% & nong do phenol 10,36mg/l, sau do6 sé co6 xu hudng giam
va dat 46% khi phenol & ndng do 200,5mg/L. Qua trinh nitrate bj
anh huong bdi ndng do phenol dau vao, ham luong N-NO;™ dau
ra dat 7,1mg/L khi phenol & mic 10,36mg/L va chi con 2,5mg/L
N-NO; v6i nong do phenol 200,5mg/L. Nhu vay hé USBF c6 thé
hoat dong hiéu qua va én dinh vai ndng do phenol cao, c6 thé xtir
ly mot phan ni to va phét pho trong nudc thdi, hién tugng tc ché
vi sinh vat nitrate can duoc nghién ctu théem.

Loi cam on: Tap thé tac gid xin cam on Truong Dai hoc Tai nguyén
va moi truong Ha Noi vi nhimg ho tro ky thuat, Bo Tai nguyén va
moi truong tai tro kinh phi thong qua dé tai cdp BO ma s6
TNMT.2017.04.11
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