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Nghién clru nay danh gia anh hwdng clia qua trinh phan hdy nhiét dén kha nang giai phong
chat hivu co, nito, va phétpho tir bun hoat tinh thai bd. Anh huéng clia cac yéu té nhiét do,
thoi gian phan tng, pH, va néng do bun hoat tinh dén kha néng gidi phong cac thanh phan
trén dwoc danh gia théng qua cac gia tri nhu cau 6xy héa hoc (COD), téng nito’ (TN), téng
phoétpho (TP). Két qua cho thay & nhiét do 50°C, tbc d6 gidi phong chét hivu co, nito, va
phoétpho twong ddi thap. Khi nhiét d6 tdng dan Ién dén 60°C, tbc do nay dién ra rat nhanh
trong khoang 120 phut dau tién va gidm dan khi kéo dai thoi gian xt ly. Khi xt ly & cling
nhiét dé, thoi gian, va gia tri pH thi lwong chét dwoc gidi phong I&n hon khi ham lwgng bun
hoat tinh (MLSS) cao hon. Théng qua viéc thiét 1ap cac théng sd cong nghé tdi wu cho qua
trinh x® ly bun thai, da xac dinh dwoc diéu kién thich hop dé giai phdng chat hivu co, nito, va
photpho ra khdi bun hoat tinh la: nhiét dé 60°C, pH = 10, th&i gian xt ly 120 phdt. Ap dung
cac thong sb nay vao thuc nghiém, két qua thu dwoc dich tach c6 gia tri COD, TN, TP lan
lwot la 1690, 796, 158 mg/L.

Bun hoat tinh thai bd, nhiét héa hoc, giai phéng chét hiru co, nito, phétpho.

This study is aimed to evaluate the effect of the digestion process on the ability to release
organic matter, compounds of nitrogen and phosphorus from activated sludge disposed of
by thermochemical method. The study investigated the influence of factors (temperature,
reaction time, pH) and activated sludge concentration on the ability to release substances
was evaluated through the values of COD, TN, TP. The results show that at 50°C, the
release rate of COD, TN and TP is relatively low. When the temperature gradually increased
to 60°C, this rate was very fast in the first 120 minutes and gradually decreased with
increasing processing time. At the same treatment temperature and time and pH value, the
higher the concentration of MLSS activated sludge, the more substances released. Through
the process of establishing the optimal technological parameters for the sludge treatment
process, the suitable condition to release organic matter and compounds of nitrogen and
phosphorus from the sludge is the temperature of 60°C, pH = 10, processing time of 120
minutes. The COD value, TN and TP concentrations of the obtained solution are
respectively 1690 mg/l, 796 mg/l and 158 mg/L.

Waste activated sludge, thermochemical method, release of organic, nitrogen, phosphorus.
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1. DAT VAN PE

Xu ly bun hoat tinh thai bo 1la mdt trong
nhitng van dé can quan tim khi ung dung
cong nghé xtr 1y nudc thai bang phuong phap
sinh hoc. Lwong bun nay néu khéng dugc xir
Iy mot cach thich hop thi co thé tré thanh
ngudn 6 nhidm thir cip do c6 chira lwong 16n
cac hop chét hitu co va dinh dudng, duoc cac
vi sinh vat tich lily va tao thanh sinh khéi [1].
Bén canh d6, chi phi dé xur 1y bun thai thuong
rat cao, c6 thé chiém t6i 65% tong chi phi van
hanh cta mot hé thong xar 1y nudc thai. Do
vdy, xir Iy bun thai bang phwong phap thich
hop va sau do tai st dung bun thai lam dat
hodc phéan bon phuc vu cho ndng nghi¢p 1a xu
thé pho bién trén thé gidi hién nay.

Thanh phin bun du thuong chia 59-88%
(khdi lwong/thé tich) cac hop chit hitu co c6
kha ning phan hay. Trong d6 cacbon chiém
50-55%, oxy 25-30%, nito 10-15%, 6-10%
hydr6, photpho 1-3% va luu huynh 0,5-1,5%
[2]. Thanh phan bun hoat tinh chi c6 mét ti 16
nho 1a chét ran trong khi nudc chiém téi 95%.
Céc thanh phan nay da cho thdy gi4 tri dinh
dudng cia bun du néu duge xur Iy mot cach
phu hop dé tai s dung. Cac chit dinh dudng
nay cha yéu la sinh khdi vi sinh vét. Cac chat
dinh dudng co gia tri nay dwoc thu hdi trong
qué trinh phan giai khi tién xtr 1y bun du. Co
nhiéu phuong phap khac nhau dé phan giai
bun nhu phuong phép vat ly, phuong phap
hoa hoc, phuong phép sinh hoc hoic két hop
nhiéu phwong phap. Phuong phép sinh hoc ¢6
wu diém 13 c6 thé tan dung dugc hoat dong
cia mot s6 enzyme co sin trong bun. Tuy
nhién nhuoc diém cua phuong phap nay la
qua trinh phan giai dién ra cham va phuec tap,
kho 6 thé dy doan ciing nhu kiém soat hiéu
quad cua qua trinh. Trong khi do, cac phuong
phap hoa 1y ¢6 wu diém 13 qua trinh phan giai
dién ra 6n dinh va linh hoat hon [3]. Mot sb

phuong phap hoa 1y dugc sir dung phd bién
trén thé gii hién nay gdm phuong phap xir 1y
nhiét, song si€u am, xu 1y co hoc, xur ly béng
hoa chit (kiém hodc axit), chiéu xa vi song
hodc sir dung cac chat 6xy hoa (fenton, 6z6n)
[4]. Viéc két hop hai hay nhiéu phwong phép
dé tién xtr Iy bun vi sinh cho phép nang cao
hiéu qua xir Iy do két hop dugc wu diém cua
cac phuong phap. Xir Iy bang phuong phap
nhiét két hop diéu chinh gia tri pH (bang kiém,
axit hodc két hop) cho phép pha v té bao vi
sinh vat t6t hon va qua d6 nang cao hiéu qua
phan giai cic thanh phan dinh dudng. Phuong
phap xir Iy nay cho phép day nhanh qua trinh
thiy phian va chuyén hoa cac thanh phan
polyme phtic tap thanh cac phan tir nho hon;
gdp phan cai thién kha niang phan hily sinh
hoc; déng thoi cai thién tinh chit léng hoac
kht nude [5]. Trong mdt nghién ciru khac,
anh huong cua nhi¢t do (trong khoang
50-90°C) dén kha nang phéan huy sinh hoc ciia
cac hop chit hitu co trong mdi truong kiém
khi tién xur Iy bun du dd duoc khao sat [6].
Két qua cho thdy c6 sy gia ting ctia ham
luong cac chat hiru co & dang hoa tan trong
dung dich sau xir ly.

Trong nghién clru nay, phuong phdp xu ly
nhiét két hop bo sung NaOH dé diéu chinh pH
da duoc lwa chon dé tién xtr 1y bun nhim muc
dich thu hdi cac thanh phan chét hitu co, chét
dinh dudng dong thoi gitp cai thién tinh chat
ctia bun hoat tinh thai bo. Cac yéu té anh huéng
dén hiéu suat phan giai da dugc khao sat.

2, VAT LIEU VA PHUONG PHAP NGHIEN
cltu

2.1. Vat liéu nghién ctru

Cac mau bun nghién ciru 1a bun hoat tinh thai
bo lay tir bé lang sinh hoc cua hé thong xir 1y
nudc thai do thi (Tram xu 1y nude thai Kim
Lién, Bong Téac, Ha No61i), sau d6 dugc dé léng
thir cap.
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2.2. Phwong phap thi nghiém

Tién hanh thi nghiém tién xtr 1y bun bang
phuong phap nhiét c6 diéu chinh pH méi
truong nham muc dich thu héi dich tach giau
chit hitu co va thanh phan phu dudng. Panh
gia anh huong cua cic yéu t6 van hanh (nhiét
do, thoi gian, pH) téi kha nang gidi phong cac
chit hitu co, nito, photpho dwoc danh gia
thong qua cac gia tri nhu cau oxy hoa hoc,
tong nito, tong phdtpho.

Céc thi nghiém tién xir Iy bun thai dugc tién
hanh gian doan theo timg mé. Mau bun thi
nghiém c6 gid tri MLSS 1la 7500 mg/L dugc
dua vao cac bé phan tng c6 thé tich gap 1,5
1an thé tich bun. Cac binh phan tmg dugc diéu
nhiét. Nhiét do thi nghiém dugc diéu chinh &
cac muc nhiét 50°C, 60°C, 70°C, 80°C thong
qua bd cam bién nhiét ty dong. Thiét bi
lic/khudy véi toe do dat trude dam bao hdn
hop bun trong binh phan ung dugc dao tron
dong nhat trong thoi gian thi nghiém. Cac thi
nghiém dugc tién hanh trong thoi gian 300
phit. Binh ki 60 phut, 14y mau hdn hop bin -
nude va tién hanh phén tich cac thong s theo
muc dich nghién ctru. Cac mau bun duge diéu
chinh pH bang viéc b6 sung dung dich NaOH
IM. pH dugc diéu chinh dén cac gia tri 9, 10,
11, 12. Panh gia anh hudng ciia ndng do bun
hoat tinh t6i kha niang giai phong chét hiru co,
nito, photpho. Dbi véi thi nghiém danh gia
anh hudng cua ham lugong bun ban déu, mau
bun ¢6 ham lugng MLSS 7500 mg/L duoc
thém nuéc dé pha loing dén ham luong
MLSS 5000 mg/L hoic dé ling va gan bt
nude trong dé c6 ham lugng MLSS 10000
mg/L.

2.3. Phwong phap phan tich va phwong
phap danh gia két qua thwc nghiém

Céc théng sb nhu cau 6xy hoa hoc (COD),
tong nito (TN), tong phdtpho (TP) duge xac

dinh bang cac phuong phap tiéu chuan tuong
ung theo TCVN 6491:1999, TCVN 5987 -
1995 (ISO 5663:1984), va TCVN 6202:2008
(ISO 6878:2004). Cac théng sb MLSS,
MLVSS duoc xac dinh theo phuong phép tiéu
chuén TCVN 6625:2000.

Phuong phap bé mat dap tng (RSM) véi md
hinh thiét ké hop Behnken (BBD) di duoc st
dung dé dénh gia két qua thuc nghiém. BBD
12 mot thiét ké t6 hop 3 mirc d6 dugc ma hoa
(-1; 0; +1). Cac nhan té nghién ciru bao gdm:
X1 - nhi¢t dg, X2 - thoi gian, va X3 - pH.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng nhiét dé va thoi gian phan
trng t&i kha nang giai phéng chat hiru co,
nito, phétpho tir bun thai

Hinh 1 biéu dién sy bién thién cua gia tri
COD theo thoi gian khi tién hanh phan giai tai
cac nhiét do khac nhau. Két qua cho thdy, su
hoa tan cac cht hitu co phu thude vao ca hai
yéu té nhiét 46 va thoi gian phan giai. Gia tri
COD tang dang ké khi ting nhiét do va thoi
gian xir ly. O nhiét d6 cang cao va thoi gian
cang dai, gia tri COD cang 16n. Toc do giai
phong ting rit nhanh trong thoi gian 120 phit
phan tng dau tién, sau d6 van co xu hudng
tang nhung cham hon. Cy thé, COD ban dau
c6 gia tri 30 mg/L; sau thoi gian 120 pht, gia
tri COD tai cac nhiét do 50°C, 60°C, 70°C,
80°C lan luot 1a 400 mg/L, 1600 mg/L, 1810
mg/L, 1860 mg/L; sau 300 phut ting lan luot
dén 560, 1920, 2020, 2140 mg/L. Gia tri COD
la 400 mg/L tai nhiét d6 50°C tang lén toi
1600 mg/L (tang 300%) khi nhiét 46 dat 60°C.
Tiép tuc ting nhiét do dén 80°C, gia tri COD
la 1860 mg/L (tang 16,25%) so véi gia tri
COD thu duoc khi tién hanh phan giai tai
60°C. Nhu vay, khi nhiét d6 tang tr 50°C lén
60°C, gia tri COD tang 1én 10 rét, tbc do giai
phong chat hitu co 13 16n nhat. Co thé giai
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thich rang, khi ting nhiét do, cdu tric bun
cling nhu céac chét hitu co trong bun bi nhiét
phan huy tao thanh cac hop chét hitu co dang
hoa tan. Két qua cho thdy, nhiét d6 60°C va
thoi gian 2 gio 1a phu hop nhat khi can ddi
gitra hi¢u qua thu dugc va chi phi.
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Hinh 1. Anh hwéng cua nhiét dé va thb’i gian phan
gidi t&i kha nang giai phong chat hiru co
Hinh 2 biéu dién sy bién thién cta ham luong
TN duogc gidi phong vao dich tach theo cac
gia tri nhiét do va thoi gian. Két qua cho thay,
TN ciing dugc gidi phong nhanh trong giai
doan 120 phut dau tién va tai nhiét do 60°C.
Trong qua trinh nghién ctu, nong do cia
NH;*-N, NOs-N, NO»-N ciing di duoc liy
méiu ngau nhién va két qua thu dwoc déu rat
thap. Nhu vay, luong TN giai phong trong qua
trinh xir 1y chi yéu chtra thanh phan nito
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Hinh 2. Anh hwéng cua nhiét do va thoi gian
t&i kha nang giai phong nito

Két qua thi nghiém danh gia anh hudng cua
nhiét do va thoi gian t6i kha nang gidi phong
phétpho duoc thé hién trén hinh 3.
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Hinh 3. Anh hwéng cda nhiét do va théi gian
t¢i kha nang giai phong phétpho

Twong ty nhu qua trinh giai phong chat hitu
co va nito, tbc do giai phong cac chat déu
twong dbi thdp khi thyc hién phan giai tai
nhiét d§ 50°C. Khi tang nhié¢t do 1én 60°C,
70°C, 80°C, téc do giai phong dién ra rat
nhanh trong khoang thoi gian 120 phut dau
tién va sau d6 van c6 xu huéng ting véi mirc
tang thap khi tiép tuc kéo dai thoi gian xur 1y.
Két qua nghién ciru cho thdy, diéu kién thich
hop cho qua trinh giai phong chit hitu co, TN,
TP 1a 60°C va 120 phaut.
3.2. Anh hwéng cua pH téi kha néng giai
phéng chat hiru co, nito, phétpho
Két qua khao sat anh huong cua viée diéu
chinh gia tri pH dén hiéu suit phan giai bun
dugc trinh bay trong hinh 4.
Gia tri COD, TN, TP tang khi tang gia tri pH
(ting ndong d6 NaOH) trong bun thai. Trong
mdi trudng kiém, thanh té bao vi khuan bi pha
v3 tao diéu kién phan huy t6t hon, cic hop
chat hiru co trong bun bi phan huy sinh hoc,
hoa tan va giai phong ra khoi bun thai. Kiém
pha hily ciu tric va thanh té bao ciia cac hop
chét boi cac anion OH™ [3].
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Hinh 4. Anh hu"é’ng cua pH téi kha nang giai phéng
chat hiru co, nito, photpho

Gia tri COD, TN, TP ting manh khi pH dat
gia tri 10. Trong qua trinh bd sung kiém can
cha ¥, néu du NaOH trong bun c6 thé phé hity
moai truong dém bicarbonate cua giai doan xtr
Iy ky khi va gia tri pH qua kiém c6 thé tc ché
hodc tham chi lam bat hoat cac vi sinh vat ky
khi [6]. Trong truong hop d6, can trung hoa
bun di tién xur 1y bang axit; nhu vay s& lam
tang chi phi tién xir Iy bun. Do do, gia tri pH
10 thich hop cho qua trinh phan huy bun thai,
cho phép thu dugc dich tich c6 ham lugng
chat hitu co va dinh dudng twong dbi cao.

3.3. Anh hwéng cua né'ng dd bun t&i kha
nang giai phéng chat hiru co, nito,
phétpho

Thi nghiém duogc tién hanh & nhiét do 60°C,
pH 10 va thoi gian 120 phut. Két qua dugc thé
hién trén hinh 5.

Két qua cho thay gia tri COD ting dang ké khi
tang ham lugng bun hoat tinh. Ham lugng bun
hoat tinh cang 16n thi ham lugng chat hiru co
giai phong ra cang 16n. Gia tri COD ban dau
c6 gia tri 30 mg/L sau 5 gi¢ phan tmg, COD
da tang lén 1050 va 2400 mg/L tuong Gng voi
ham lugng bun hoat tinh 5000, 10000 mg/L.
Nhan thy, ham lugng bun ty 1é thuan véi gia
tri COD. C6 thé giai thich 1a do khi nong d6
bun hoat tinh ting 1én thi ham luong chat hiru
co trong bun thai cling tang 1én, dudi tdc dong

ctua nhiét dg, thoi gian va pH thich hop, cac
hop chit hitu co s& duoc giai phong ra khoi
bun thai.
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Hinh 5. Anh hwong ctia nong d6 bun hoat tinh
t&i kha nang giai phong chat hiru co, nito, phétpho
Ham luong tong nito (TN) trong bun thai
cling dugc gidi phong nhanh trong qué trinh.
Ham luong nito ban dau 1a 17 mg/L. Sau
khoang thoi gian 120 phat, TN tang 1én nhanh
(dat gid tri 760 va 1020 mg/L). Khi ham
luong bun ting gip doi (MLSS ting lén gip
doi), ham luong TN trong bun cling tang
twong Ung.

Twong ty nhu qua trinh giai phong chat hitu
co va nito khéi bun thai tai cdc ham lugng
bun khac nhau, TP tang khi taing ham lugng
bun hoat tinh. Trong thoi gian 120 phut, voi
ham lugng bun hoat tinh 10000 mg/L thi gia
tri TP phan giai dugc 1a 215 mg/L, ting gap
doi so voi truong hop phan gidi bun c6 ham
luong MLSS 5000 mg/L (TP = 106 mg/L).
Nhu vdy c6 thé thay, ndng do bun 1a mot yéu
t6 quan trong anh huong t6i hiéu suat giai
phong cac chat hitu co va dinh dudng ra khoi
bun thai. Khi ham lugng bun cang 16n, céc
chit giai phong trong qua trinh xur 1y cang
nhiéu.

3.4. Thiét lap cac théng sé céng nghé téi
wu cho qua trinh xtr ly bun thai

Lua chon gia tri mién khao sat ba yéu to dé
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tién hanh thi nghiém ti vu hoa qua trinh. X;
(nhi¢t d6): 50 - 70°C, Xz (thoi gian): 60 phut -
180 phut, X3 (pH): 9 - 11. Cac muc yéu td
(mac co sé, muc trén, muc dudi) dugc thé
hién trong bang 1.

Bang 1. Mtrc cac yéu td thi nghiém thiét ké
Box - Behnken

Mo hinh béc hai s€ c6 dang:

Y = Bo + PiXi + PaXo + B3Xz + PiraXiXo +
Bi3X1X5 + BXoXs3 + BriXi? + P2X> + P33X;32
()

Trong d6 Y la bién phu thudc; Xi, Xs, X3
twrong Ung 13 cac bién doc lap cho nhiét do,
thot gian, pH; Po, B1, B2, B3 va Piz, P13, P23, Pi1,

Cic yéu tb inh hwéng B2, B33 twong tng 1a hé sé hdi quy cho hing
Cac mtre Nhi¢tdo | Thoi gian s6, tuyén tinh, bac hai va twong tac.
¢C) gio) | ™ L | |
Mite trén 50 " 9 Mf) hinh thiét ké ma tran thuc nghiém, cac gia
- - tri COD (mg/L), TN (mg/L), TP (mg/L) cua
Muc co s& 60 2 10 X s ,- . -
mau bun thai dugc va cac gia tri thuc nghiém
Muc dudi 70 3 1 dugc thé hién trong bang 2.
Bang 2. Ma tran thwc nghiém thiét ké Box - Behnken dé téi wu héa cac théng sé
Thi nghiém leffct)d‘-’ Tl(‘l‘)’:u%g“‘ pH | COD (mg/L) | TN(mgL) | TP (mg/L)
1 60 120 10 1670 760 158
2 50 120 11 630 271 62,4
3 70 180 10 1500 750 160
4 60 180 11 1620 748 162
5 70 120 11 1540 768 165
6 50 120 540 150 54
7 60 60 580 201 58
8 60 180 901 539 89
9 50 60 10 271 160 26,7
10 60 120 10 1650 760 158
11 70 60 10 670 450 64
12 50 180 10 625 360 61,5
13 60 120 10 1660 760 158
14 60 60 11 640 430 63
15 70 120 9 829 530 88

Anh huodng cta twong tac cip doi giita cac yéu
t6 (khi yéu té con lai & mirc trung tAm) 1én gia
tri COD, TN, TP, thoi gian tach nudce thé hién
trén bé mit dap tmg nhu két qua thyc nghiém
da khao sat.

St dung phan mém Design Expert (phién ban
12) da xac dinh dugc phuong trinh dudng

cong ctia md hinh bé miat dap tng ciia COD,
TN, TP, Thoi gian tach nudc (Y1), (Y2), (Y3)
nhu sau:

Y1 = 1660+ 309,13X; + 310,63X> + 197,50X3
—472X,% - 421,50X2% - 303,25X3% — 119X, X>
+155,25X1X5 - 164, 5X>X3 (1)
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Y2 =760 + 194.625 X; + 144.5 X5 + 99.625
X3 —189.875 X% - 140.125 X5 — 140.375 X3?
+25X1X2 429,25 X1 X3 - 5X0X3 (2)
Y3 =158 + 34,05X; + 32,6X, + 20,425X3 —
40,3X,% — 39,65X,? — 25,35X32 — 153X, X +
17,15X1X3+ 17X5X3 3)
Céac duong cong cho thdy mdi quan hé giira
cac yéu td 1a dang tin cdy voi hé sb twong
quan R» lan luot cho Y1, Y2 Y3 lan luot 1a

N coD

25

B: Thai gian (2)
~

A:Nhigt dé (60)

TN

B: Thai gian (2)

A:Nhiét d6 (60)

8: Thai gian (2)

A:Nhiét d6 (60)

0,993; 0,989; 0,9998. M5 hinh c6 thé du doan
gia tri Y voi d6 chinh xéc 99,3; 98,9; 99,98%.

Pé xac dinh cac gia tri tdi wu cua cac yéu to
cong nghé can xét lan luot mirc d6 anh huong
clia twong tac cip doi gitra hai yéu t 1én ham
hdi quy. Anh hudng cia twong tac cip doi
gitta cac yéu t6 (khi yéu t6 con lai & muc
trung tdm) 1€n gia tri COD, TN, TP, thoi gian
tach nudc thé hién trén bé mat dap tmg nhu
két qua thuc nghiém da khao sat.

(b)

(©)

Hinh 6. D6 thj bé mat dap (rng biéu dién sw phu thudc ctia COD (a), TN (b), TP (c), vao nhiét do, thoi gian va pH
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B& mat dap ung (hinh 6) thé hién sy twong tac
clia timg cdp yéu t6 va tir biéu d6 nay cé thé
xac dinh duogc gia tri tdi vu cua timg yéu td
lam cho ham dap tng cuc dai.

Mo hinh da dy doan kha nang gidi phong
COD, TN, TP tbi da dat dwoc 1755 mg/L, 811
mg/L, 169 mg/L khi tién hanh phan giai v6i
cac diéu kién thoi gian, nhiét do, pH tuong
tmg 13 2 gio, 60°C, pH =10. Céac thong sb
cong nghé tdi wu nay duoc ap dung vao thuc
nghiém dé tién hanh kiém chtng. Sau qua
trinh tién xir 1y, thu dugc dich tach c6 gia tri

COD, TN, TP lan luot 1a 1690, 796, 158 mg/L.

Nhu vay, cac thong s6 toi vu thu duoc tir md
hinh va thuc nghiém c6 tinh twong dong.

4. KET LUAN

Céc yéu td chinh c¢6 anh hudng dén hiéu qua
giai phong chét hitu co, nito, va photpho tir

bun hoat tinh thai bo cua qué trinh phan huy
nhi¢t dd duoc khao sat. Qua trinh phan huy

nhiét tai nhiét d6 50°C c6 téc do giai phong
chat hitu co, nito, va phdtpho twong ddi thap.
Khi nhiét do ting dan lén dén 60°C, toc do
nay chi dién ra nhanh trong khoang 120 phiit
dau tién. Khi xtr Iy & cling nhiét d9, thoi gian,
va gia tri pH thi lugng chét dugc giai phong
16n hon khi ham Iugng bun hoat tinh (MLSS)
cao hon. Thong qua viéc xdy dung mo hinh
thiét ké thiét 1ap cac thong sd cong nghé tdi
vu cho qua trinh xir 1y bun thai, két qua thu
dugc tuong d@)ng v6i thyce nghiém. Vi vy, cac
thong s6 nhiét do 60°C, thoi gian 120 phut,
pH 10 1a phii hop cho qua trinh tién xir 1y bun
thai bang phan hily nhiét.

5. LOI CAM ON

Nghién ctru nay dugc thuc hién trong khuon
khé d& tai cap Vién Ung dung cong nghé nim
2021 “Nghién cvuu danh gia kha nang phan
gidi, thu hoi nguon cacbon va nguon dinh
duong tw bun thai cua tram xuw ly nuoc
thai do Trung tdm Cong nghé vat li¢u chu tri.
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