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giat Ui cong cong bang qua trinh keo tu - tao hong

Pinh Thi Thu Ha", Nguyén Thi Thu Hién, Trin Quéc Bio
Khoa M6i truong, Trwong Pai hoc Tai nguyén va Méi triueong TP. H6 Chi Minh, 236B Lé Van Sy, phuong Tan Son Hod, TP. H6 Chi Minh, Viét Nam
Ngay nhan bai 1/10/2024; ngay chuyén phan bién 2/10/2024; ngay nhan phan bién 25/10/2024; ngay chp nhan dang 29/10/2024

Tom tit:

Nudéc thai tir cac co sé dich vu gidt i cong cdng c6 ndng dd nhu cau oxy hoa hoc (COD) va tong chit hoat dong bé
mat cao hon dang ké so véi nwéc thai sinh hoat. Véi su gia ting clia cac co s& nay, lwgng nwée thai phat sinh ngay
cang lén va can dwoc phan loai - xit ly dat tiéu chuin trude khi xa vao hé thong thoat nwéc chung. Thi nghiém
Jartest trong nghién ctru nay cho thay, poly nhém clorua (PAC) & diéu kién tol uu (pH 7; lleu lwgng 60 mg/l) hiéu
qua hon FeSO_.7H,0 trong xir ly nuwé'c thai giat ui. Cu thé, sau xir Iy, cac thong s0 tong chit ran lo limg (TSS), d§ duc
va do mau deu dat yeu cau cot A ciia QCVN 40:2011/BTNMT. Mic du nong ('Io COD sau xir Iy con cao (341 mg/l),
PAC da giam dang ké cac chat hiru co kho phan hity va cai thlen ty 1¢ nhu cau oxy sinh hoc 5 ngay/nhu cau COD
(BOD/COD) lén 0,52, thuén loi cho qua trinh xir ly sinh hoc tiép theo. Pic biét, mdi twong quan chat ché giira viéc
loai bo COD va tong chit hoat dong bé mat cho thay co ché keo tu - tao bong cung qua trinh hap phu cac hat mixen
gitip giam nong dd chit hoat dong bé mit, gin dat chuin cot B ciia QCVN 40:2011/BTNMT.

Tir khod: chit hoat dong bé mit, keo tu - tao bang, nhu ciu oxy héa hgc, nwéc thai dich vu giit i cong cong, poly
nhém clorua.
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Abstract:

Wastewater from public commercial laundry facilities has significantly higher concentrations of chemical oxygen
demand (COD) and total surfactant concentration compared to domestic wastewater. As the number of these
facilities increases, the volume of wastewater generated also rises, necessitating classification and treatment to
meet standards before being discharged into the common drainage system. The Jartest experiment in this study
demonstrates that poly aluminium chloride (PAC), under optimal conditions (pH 7; dosage of 60 mg/l), is more
effective than FeSO_-7H,O for treating commercial laundry wastewater. Specifically, after treatment, the parameters
total suspended solids (TSS), turbidity, and color all comply with the requirements of column A of QCVN 40:2011/
BTNMT. Although the COD concentration post-treatment remains elevated (341 mg/l), PAC has significantly
reduced non-biodegradable organic substances and improved the five-day biochemical oxygen demand/chemical
oxygen demand (BOD_/COD) ratio to 0.52, facilitating subsequent biological treatment processes. Notably, the close
correlation between COD removal and total surfactants indicates that the coagulation-flocculation mechanism,
along with the micelle adsorption mechanism, aids in reducing the concentration of surfactants, nearly achieving the
standard of column B of QCVN 40:2011.
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1. Dat van de

Hién nay, dich vu giat ui cong cong quy md vira va nho trén dia
ban cac do thi lon ¢ Vit Nam dang phat trién manh mé va da dang,
d4p tmg nhu ciu cia ca cong dong dia phuong va nguoi lao dong
nhdp cu [1]. Nude thi tir qud trinh giat ui chira nhiéu chét 6 nhiém
phirc tap, bao g6m chét hitu co kho phén hity, cac chét hoat dong
b& mit tir xa phong va chat tay rua, cling nhu kim loai ndng va cc
hop chat vo co tir quan 4o ban [2]. Pang chu ¥, lugng 16n nude ticu
thu trong qua trinh gidt i ciing gop phan vao tinh trang khai thac
quéa mirc tai nguyén nude. Mic di mot sd it co sor gidt i di cd ging
ap dung céc bién phap tai ché nudc, da sd van chua dau tu ding
mirc vao hé thong xir Iy nudc thai, dan dén nhiéu han ché trong
viéc dam bao xir 1y triét dé céc chat 6 nhidm [3]. Vi sy phat trién
d0 thi va gia ting dan s, du dodn rang trong twong lai sb lrong cic
co s dich vu giat iii cong cong sé tang 1én dang ké, kéo theo luong
nude thai phat sinh ngdy cang 16n. Do tinh chét phitc tap va lugng
thai ngay cang tang cao, viéc phan loai nudc thai tir cic co so dich
vu gidt ui nhu mot loai nude thai cong nghiép va yéu cau xir Iy dat
chuan trudc khi x4 thai ra méi truong 1 diéu can thiét.

Cong nghé hoa ly, dac biét 1a phuong phép keo tu - tao bong,
dong vai tro then chdt trong xir Iy nude thai cong nghiép. Phuong
phap nay hiéu qua trong viéc loai bo da dang chét 6 nhiém nhu ion
kim loai, hat ran khong tan kich thudc nho va cac chét keo kho
ling tu nhién. Str dung cac chat nhu PAC, phén nhom va phén sit,
qua trinh keo tu - tao bong nay dac biét hi¢u qua voi nude thdi co
ndng d6 6 nhiém cao va pH bién dong 16n tir cic nganh nhw dét
nhudm, in, giéy [4-6]. Keo tu - tao bong thuong duoc 4p dung
& giai doan dau ciia quy trinh xtr 1y, dong vai tro tién xir 1y quan
trong. Bang cach loai bo higu qua cac chat rin lo limg va keo,
phuong phap tao diéu kién thuan lgi cho céc budc tiép theo nhu
loc mang hodc xu 1y sinh hoc, gop phan ning cao hiéu suat tong
thé cua hé thong. Tinh linh hoat va kha ning xr Iy nhanh chong
cua phuong phap nay dap tmg duoc yéu cau van hanh lién tuc cua
cac nha may cong nghiép, dong thoi gitip tudn thi nghiém ngit cac
quy dinh mai trudng.

Riéng di véi nude thai nganh cong nghiép giat ti, viéc 4p
dung cong nghé hoa ly, dac biét 1a phuong phap keo tu - tao
bong, 1a can thiét dé cai thién chat luong nudc trude khi xa ra
moi truong. Xu hudng hién dai héa cong nghé xur ly nudce thai
giat ui cong nghiép, dic biét 1a img dung cdc phuong phap hoa
Iy tién tién, dang duoc nhiéu quic gia quan tdm nghién ciru va ap
dung, nhim hudng t6i myc tiéu phét trién bén viing va bao vé moi
truong [7, 8]. Mot nghién ctru tai khu cong nghiép gidt ui ¢ Crete,
Hy Lap, v6i cong suét 130 m¥/ngay, di chimg minh 1o rét hidu qua
cia cong nghé keo tu - tao bong khi sir dung céc chat nhu nhom
sulfat, sit clorua va sit sulfat. Két qua cho thdy hiéu suét xir Iy
tong photpho (T-P) dat 89,7% khi sir dung 75 mg/l Al,(S04) két
hop véi polyme dién ly (polyelectrolyte), va céc thong s 6 nhiém
khac déu dat gi61 han cho phép [9]. Tuong tu, nghién ciru cua E.P.
Melian va cs (2023) [10] tai mot khach san ¢ Gran Canaria, Tay
Ban Nha, 4p dung quy trinh keo tu - tao bong bang sét (IIT) sulfat
két hop phuong phap Fenton va xt ly sinh hoc, da hoan toan loai
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b6 d6 duc va giam thiéu phan 1on COD. Tuy nhién, tai Viét Nam,
cdc co so dich vy giat ui cong cong chu yéu hoat dong voi quy mo
vira va nho, phan bd chii yéu trong cac khu do thi. Hién nay, hau
nhu chua cé hé thong khu cdng nghiép gidt ti riéng biét nao duoc
hinh thanh, dan dén viéc nude thai tir cac co s¢ nay thuong duoc
xtr Iy chung véi nude thai sinh hoat hodc xa truc tiép ra moi truong
ma khong qua cac quy trinh xt Iy chuyén biét. Trong bdi canh do,
nghién ctru va img dung phuong phap keo tu - tao bong dé xir Iy
nude thai dich vu giat Gi cong cong co thé dugc xem 1a mot bude
di tién phong tai Viét Nam.

Trong nghién ctru ndy, cdc thi nghiém Jartest dugc thuc hién
v6i hai loai phén: PAC va FeSO, 7H,0, nham xac dinh cac diéu
kién t6i wu vé pH, loai va liéu lugng chét keo tu. Du6i cac didu
kién t6i wu, hiéu qua xt ly cac thong $6 6 nhiém nhu TSS, do duc,
d6 mau, COD va téng chét hoat dong bé mit s& dwgc danh gia va
so sanh voi céc tidu chudn trong QCVN 40:2011/BTNMT [11].
Thay vi 4p dung quy chuan nudc thai sinh hoat nhu trude day,
nghién ctru nay ap dung quy chudn QCVN 40:2011/BTNMT vé
nude thdi cong nghi¢p, gitp danh gid hiéu qua xir ly mot cach
chinh x4c hon va hd tro dinh huéng quan 1y nude thai dich vu giat
Ui cong cong theo huéng chuyén nghiép va bén viing. Dic biét,
nghien cuu cing khao sat méi quan hé giita kha ning loai bo COD
va tong céc cht hoat dong bé mat, hai trong nhing thanh phan 0
nhiém dic trung trong nudc thai dich vy giat ui cong cong. Két qua
nghién ctru khong chi cung cép dir liéu khoa hoc nén tang dé toi
uu hoa quy trinh xu Iy, ma con mé rong kha nang ung dung thuc
té, gop phan cai thién chat luong nude thai va bao vé méi truong.

2. Déi tuong va phuong phap nghién ciiu
2.1. Poi trong

Nudc giat - xa tho duge thu thdp tr mot co sé dich vu gidt
Ui cong cong v6i quy mo vira va nho (tir 300 dén 500 kg do giat/
ngay) trén dia ban TP. Ho Chi Minh tir thang 3 dén thang 5 nim
2024. Céc co so nay nam trong khu dan cu, phuc vu khach hang
thuwong xuyén 1a sinh vién, cong nhan, h¢ gia dinh va cac khach
san, nha nghi quy md nho. G mdi co s thudng st dung tir 2 dén
3 may giat cong nghiép ¢d vira, dung tich tir 30 dén 50 kg. Quy
trinh gidt bao gom mot lan gidt chinh, hai lan x4 va sau do 1a vat,
sdy, voi tong thoi gian cho mot mé git 1a khoang 80-100 phut.
Luong dién tiéu thy khoang 1,5 kWh/kg do giat, luong nudc su
dung 13 khoang 12 lit/kg d6 gidt. Céc chét tay rira (nudc giat, nude
X4 vai, v.v) thuong chira cac chét hoat dong bé mat gilip tay rua,
lam sach va hoa tan céc chat ban. Trong mau nudc thai tho, cac
chat bé mat anion nhu sulfonat alkylbenzen tuyén tinh (LAS) va
natri dodecyl sulfat (SDS) 14 nhitng thanh phan pho bién. Ca LAS
va SDS, v6i cong thire hoa hoc lin luot 1a C12H26CHZOSO3Na va
C12H26CHZOSO3Na déu c6 tinh chét lam giam stic cang bé mat
ciia chét 16ng, gop phan vao kha nang thy rira hiéu qua [2]. Tuy
nhién, chinh sy hién dién ciia céc chat hoat dong bé mit anion cung
voi mot s6 chét tao phtc (EDTA, NTA...) va cac chat dau - tao
huong liéu khéc tir cc cht tay rira ndy co thé 1am ting nong do 6
nhiém trong nudc thai gidt vi [12].



Khac v6i mot s nghién ctu trude ddy, nude thai tir cac chu
ky gidt (W1), xa lan dau (R1), va xa lan thir hai (R2) s& dugc thu
thap riéng biét dé so sanh cac mirc d 6 nhiém cua mdi chu ky va
cac phuong phap xur Iy twong g [13]. Trong nghién ctru nay, mau
nude thai thd duoc thu thap tir hd thu gom tong hop, noi tich tu
toan by nudc thai tir cac chu ky, thay vi thu thap riéng 1€ tir ting
chu ky. Viéc gom chung nudc thai ciia tat ca chu ky mot mé giat
khong chi gitp toi wu hoa qué trinh xtr Iy céc chét hitu co kho phan
hiy sinh hoc va hat lo limg bang céc cong nghé héa 1y, ma con
mang lai hi¢u qua trong t6i wu hoa chi phi va khong gian. Dong
thoi, quy trinh nay con don gian hoa quy trinh van hanh va phan
anh chinh Xac diéu kién thuc té tai cac co s6 gidt ui. Pac diém cam
quan ciia miu nuée thai thu duge bao gom mau duc, mui hoi nhe,
va sy hién dién cta bot xa phong, phan anh dac tinh cua nude thai
gidt chua qua xu ly.

2.2. Phuwong phap nghién ciru

Héa chat: Trong nghién ctru nay, hai loai chit keo tu chinh
duoc st dung 13 phén PAC va phén sit (II) sulfat FeSO,.7H,0.
PAC ¢6 cong thire [Al;(OH)nCle-n]m, xudt xir tir Trung Quéc, do
tinh khiét >30%. Phén sit (I) sulfat c6 cong thuc FeSO,.7H;0,
XUuAt X0t tir Trung Qudc, do tinh khiét 99%. Ngoai ra, dung dich
H,S0, 10% va NaOH 10% dugc sir dung dé diéu chinh pH cho cac
mau nude thai trong qué trinh thi nghiém.

Thiét bi: Céc thi nghiém trong nghién cuu dugc thuc hi¢n
bang cach sir dung hé thong khudy Jartest gom 6 coc thuy tinh
(hinh 1). M&i cbc chira mot mau nude thai riéng biét (500 ml),
duoc xur 1 voi didu kién pH hodc liéu luong phén khac nhau, tiy
theo timg giai doan thi nghiém. O hinh 1 14 thi nghiém 2 st dung
phén ngidm FeSO, 7H,0, v6i cac liéu lugng phén lan luot 14 20,
40, 60, 80, 100 va 120 mg/I trong céc cbe, nham xac dinh gia tri
t6i wu cho hiéu suat xir Iy. Hé thong nay duoc dit tai phong thi
nghiém moi trudng thudc Khoa Moi truong, Truong Dai hoc Tai
nguyén va Moi truong TP. HO Chi Minh. Cac thong sb van hanh
ctia thi nghiém Jartest trong nghién ctru duoc thiét 1p duya trén s6
tay hudng dan quéc té “Jar Tests for Water Treatment Optimization
- How to Perform Jar Tests”, ddm bao tudn thii quy trinh chudn va
phit hop véi thue tién trong linh vuc xt Iy nude thai [14].

Hinh 1. M6 hinh thi nghiém Jartest. Thi nghiém 2 v&i FeSO,.7H,0.
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Phiong phdp thi nghiém: Nghién ctru nham xéc dinh hiéu suat
xtr ly nude thai co so dich vu giat ui cia PAC va FeSO,4.7H,0
thong qua thi nghi¢m Jartest, bao gom hai buoc chinh: xac dinh pH
01 wu (thi nghiém 1) va xac dinh lugng phen 61 wru (thi nghiém 2).

Thi nghiém 1: Mbi mét cbe thuy tinh ¢o 500 ml mau nude thai
thd va sir dung luong phén cd dinh (20 mg/l). pH ctia cac mau duoc
diéu chinh trong khoang tir 5,5 dén 8,0 bing cach sir dung dung
dich NaOH 10% hodc H,S04 10%. Cac méau sau d6 dwoc khqu
tron nhanh ¢ toc do 100 vong/phit trong 1 phit, tiép theo do giam
toc do khudy xubng 15-20 vong/phut trong 30 phit. Sau 30 phit
ling tinh, nudc trong dugc ldy miu dé phén tich cac thong sé nhu
d6 mau, do duc va TSS.

Thi nghiém 2: Qua trinh khudy tron tai mdi cbe thuy tinh
dién ra tuong ty nhung véi cac véi lugng phén khac nhau, tir 20
mg/l dén 70 mg/l ddi v6i PAC, tir 20 mg/l dén 120 mg/l déi v6i
FeS0,.7H,0. Cac miu duoc diéu chinh dén gi4 tri pH t6i wu di
xéc dinh tir thi nghiém 1. Cac thong s6 duoc phén tich bao gom
TSS, d¢ duc, 6 mau, COD, BOD,, chat hoat dong bé mét va pH.

Phdn tich ldy mau, do mdu va phwong phap xit Iy 56 liéu: Mau
nude thai thd duogc 1y vao sang som tir co s gidt ii va van chuyén
ngay vé phong thi nghiém dé phan tich. Quy trinh ldy mau va bao
quan thyc hién theo céc tiéu chuén Viét Nam TCVN 5999:1995
va TCVN 6663-3:2016 [15, 16]. Mau nudc thai trude va sau xir Iy
dugc phan tich cac thong s0 6 nhi2m chinh, bao gf‘)m pH, COD,
BOD,, TSS, d6 mau, d¢ duc va chat hoat dong bé mit. Mdi thong
566 nhlem dugc phan tich ba lan, sau do 1ay gid tri trung binh de
dam bao d9 tin cdy cua két qua. Doi voi mau nudc thdi tho va mau
sau xir Iy bang chét keo tu va lidu luong t6i wu, BOD; dugc xac
dinh dé tinh toan ty sb BOD,/COD. Viéc so sanh ty so nay trudc
va sau xu 1y gitip danh gia sy cai thién kha nang phan huy sinh hoc
cua nudc thai. Nude thai sau xtr Iy dugc so sanh voi cac gia tri gioi
han quy dinh trong QCVN 40:2011/BTNMT, nhidm danh gia kha
ning dap g yéu cau phap Iy cua nudc thai sau khi xir 1y bang
phuong phép keo tu - tao bong.

Hiéu suat xtr Iy (H%) d6i voi mdi thong s 6 nhidm dugc tinh
theo cong thirc sau:

H% = (Cy - C)/Cy x 100%

trong do: Cy: ndng do dau vao; Cy: ndng d dau ra cua thong sd
dugc phan tich.

Cac thong s 6 nhiém: pH, COD, BOD,, TSS, d6 mau, d¢ duc,
tong chat hoat dong bé mat dugc phan tlch theo cac phuong phap
chuén ciia Viét Nam va qudc té (bang 1).

COD: Pugc xac dinh bang may nung, 6ng nghiém va buret
chuan v01 hoa chat kali cromat (K Cr,0)) 0 I'N,H,SO, (dam dac)
va mudi Mohr. Quy trinh bao gom xUr ly mau, them hoa chat, nung
& 150°C trong 2 gid dé oxy hoa chét hitu co. Sau khi 1am ngudi,
tién hanh chuan do lwong kali cromat du bang mudi Mohr. Gié tri
COD dugc tinh toan dya trén lugng oxy tiéu thy trong qué trinh
phén huy chat hitu co.
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Bang 1. Phwong phap phan tich cac thong sé 6 nhiém.

Théng s Don vi Phwong phap phan tich
pH . TCVN 6492:2011 [17]
Nhu céu oxy hoé hoc mg/l SMEWW 5220C:2023 [18]
Nhu ciu oxy sinh hoc 5 ngay mg/l TCVN 6001-1:2021 [19]
Téng chit ran lo limg mg/l TCVN 6625:2000 [20]

Do duc NTU TCVN 12402-1:2020 [21]
Do mau Pt-Co SMEWW 2120C:2023 [18]
Téng cac chat hoat dong bé mat mg/l SMEWW 5540C:2023 [18]

pH: Pugc do bang may pH dién tir (Hanna HI 2210, M§) voi
dung dich chuan pH 4,0, 7,0 va 10,0. Mau nudc duge dua vao may
do sau khi hiéu chuan, dién cyc duoc lam sach trude va sau moi
lan do dé dam bao d¢ chinh xéc.

BOD.: Bugc xac dinh theo phuong phap pha loang va cdy, bo
sung allylth1ourea (ATU) dé ngan chan nitrat hoa. Mau nude dugc
pha lodng véi dung dich (phosphate magie sulfat, canxi clorua, sat
clorua) nham cung cép dinh dudng cho vi sinh vat. Sau d6, mau
duogc cdy vi sinh vét va i trong tu (VELP - Model FOC 215E) ¢
20°C+1°C trong 5 ngay. Nong do oxy hoa tan (DO) dugc do ban
d4u va sau khi 0, gia tri BOD duogc tinh bang su giam DO trong
qué trinh nay.

TSS: Pugc xac dinh bang cach loc mau qua mang loc co kich
thude 16 0,45 pm. Mang loc dugc rira bang nudc cat, siy kho &
105°C dén khi dat khdi luong 6 6n dinh, sau d6 can chinh xac dé tinh
luong chat ran lo limg trong mau.

Do mau: Puoc thyce hién bing may quang pho (Hach DR 6000,
M) tai bude song 456 nm. Trude khi phan tich, may quang pho
dugc hi¢u chuan voi dung dich chuan mau Pt-Co.

Do duc: Puoc xac dinh b'flng may su dung dung dich chuan
Formazin (FAU), hodc hat tiéu chuan ¢6 do duc da biét. May do
¢6 dai quang pho tir 830 nm dén 890 nm, goc mé tir 10° dén 20°,
gitip do sy tan xa 4nh sang clia mAu va xac dinh do duc so v6i dung
dich chuén.

Chat hoat dong bé mit: Pugc xac dinh theo phuong phap
MBAS. Mau nuéc duoc loc qua mang loc 0,45 pm, phan ing v6i
thudc thir xanh metylen va dung dich chuan natri dodecyl sulfat
(SDS). Phuc xanh metylen - chét hoat dong bé mat dugc chiét
bing chloroform (CHCl3) va do d¢ hép thu quang tai budc song
652 nm bing may quang phd (Hach DR 6000, My).

3. Két qua va ban luan

3.1. Dic diém nudéc thai tho

Nghién ctru phan tich nudc thai tir cac co s giat i cong sudt
100-500 kg/ngay tai TP. Ho Chi Minh, véi mau duoc 1y tir hd thu
gom tir cac chu ky gidt-xa trong 1 mé. Cac thong s6 6 nhiém chinh
duoc dbi chiéu voi QCVN 40:2011/BTNMT vé nude thai cong
nghiép, phan biét hai muc gioi han: cot A (ngudn nude cip cho
muc dich sinh hoat) va cot B (ngudn nudc cap khong ding cho
muc dich sinh hoat). Cac thong s 6 nhidm chinh duoc trinh bay
trong bang 2.
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Bang 2. Thanh phan mau nwéc thai tho thu thap tir hd thu gom. Tap trung tat
ca chu ky giat xa cua 1 mé tw dich vu giat ui cong cong.

A . Trungbinh  QCVN40:2011/BINMT

Théng so DPon vi

(n=3) A B
pH : 7,68+0,3 69 69
Nhu cdu oxy hod hoc mg/l 1150+25 75 150
Nhu cdu oxy sinh hoc 5ngay ~ mg/l 3005 30 50
Téng chit ran lo limg mg/l 2504 50 100
D duc NTU 30045
Dj mau P-Co 45048 50 150
Téng céc chét hoat dong bé mit mg/l 52+1,2

Két qua cho thdy, nudc thai ¢ tinh kiém nhe (pH 7,68) do
twong tic gitra cht tay rira va nudc may trong qué trinh git - xa.
So v6i nu6c thai sinh hoat thong thuong, céc thong s6 do mau,
d6 duc va BOD; déu cao hon dang ké, trong do nong do COD
vuot 15,3 lan so VO’l cOt A va 7,7 1an so véi cot B. Riéng thong sb
tong chét hoat dong bé mat do khong duoc quy dinh trong QCVN
40:2011/BTNMT nén dugc ddi chiéu véi QCVN 13-MT:2015/
BTNMT, két qué cho thiy vuot t6i 104 1an so véi cot A va 26 lan
50 v6i cot B [22]. Nguyén nhén céc chi s nay cao la do su tich
tu cdc chat hiru co kho phan hily sinh hoc tir quan 4o ban (nhu
dau md, dat cat, md hoi) cing v6i luong 16n hoa chit tay rira va
du luong nude xa vai. Ty 1€ BOD,/COD thap (khoang 0,26) cang
khang dinh kha nang phan hay s1nh hoc kém cua nude thai nay,
phan anh sy hién dién cua cac chét 6 nhiém kho xir ly sinh hoc. Két
qua ndy goi ¥ rang, phuong phap xir Iy héa Iy ¢6 thé phu hop hon
50 voi xtt 1y sinh hoc & giai doan nay, nham xi Iy hiéu qua ca COD
va tong cac chat hoat dong bé mit c6 trong mau nudc thai tho.

3.2. Danh gid hi¢u qud ciia cdc chiit keo tu

Poly nhom clorua: Hinh 2 khao sat anh huong cua pH va nong
do chat keo tu doi voi hiéu qua loai bo TSS va do duc khi str dung
phén PAC.

(A) (B)
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Hinh 2. Khao sat anh hwong cua do pH va lidu lwong chat keo tu poly nhém
clorua dbi véi xiv Iy tdng chét ran lo Iing, d6 duc. (A) Theo do pH; (B) Theo lidu
lwong poly nhém clorua.

Trong hinh 2A, anh hudng cia pH dugc khao sét bing cach
st dung 20 mg/l PAC véi sau mirc pH khac nhau tir 5,5 dén 8,0.
Chon pham vi pH tir 5,5 dén 8 gitip bao quéat hon so véi khoang
thong thuong cua PAC, phu hop véi pH dao dong cla nudc thai
thuc €, tir d6 d4nh gia toan dién hi¢u sudt keo tu va tranh b sét
céc gid tri hiéu qua. Budc nhdy 0,5 don vi pH vira dam bdo du chi
tiét aé quan sat su thay d6i hiéu suat, vira dam bao tinh so sanh voi
FCSO4.7H20.
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Két qua cho thay, khi pH ting tir 5,5 1én 7,0, ndng do TSS gidm
tir khoang 100 mg/l xudng con 40 mg/l, dong thoi do duc ciing
giam tir 100 NTU xuéng con khoang 50 NTU. Tuy nhién, khi pH
tiép tuc tang vuot qua 7,0, ca TSS va d6 duc co diu hiéu tang nhe,
chi ra sy suy giam trong hiéu qua keo tu. Két qua thi nghiém cho
thdy, pH 7,0 1a gié tri tdi vu cho qua trinh keo tu bing PAC, phu
hop voi nhiéu nghién ciru trude d6 vé hidu qua xir Iy nude thai
bing chét keo tu PAC 6 ving pH trung tinh [23, 24].

Khi pH duoc giit 6n dinh ¢ mirc tdi wu 7,0, anh hudng cia nong
d6 PAC tiép tuc duoc khao sat va trinh bay trong hinh 2B. Két qua
chi ra rang, hiéu qua xir 1y tang lén dang ké khi nong d6 PAC ting
tir 20 1én 60 mg/l, sau do, su cai thi¢n khong con rd rét. fo)ng do
PAC 60 mg/l dugc xac dinh 1a muc t6i wu, cho thiy kha ning can
bing giira viéc st dung hoa chat va hiéu qua xir ly. Tuong tu cac
nghién ctru trude ddy, lya chon ndng do 60 mg/l PAC gitp tdi wu
héa chi phi va duy tri tinh 6n dinh ctia qua trinh, nho kha ning tao
bong keo ty dit 16n dé loai bo hidu qua cac tap chit ma khong giy
lang phi hoa chat hodc ting chi phi van hanh khong can thiét.

FeSO,7H,0: Tuong ty nhu PAC, hinh 3A m ta anh huong
cua pH den hleu qua xu ly TSS va d duc khi sir dung 20 mg/l
FeSO,.7H,0 ¢ sau mic pH khac nhau, tir 5,5 den 8,0. Két qua cho
thy, pH t01 uu cho FeSO4.7H,0 1a 7,5, tai do ndng do TSS va do
duc sau xu ly dat gia tri thp nhat Trong diéu kién pH t6i wu nay,
anh huong cta ndng do FeS0,.7H,0 tiép tuc dugc khao sat véi
khoang tang 20 mg/l, nhu thé hién trong hinh 3B.

Ban dau, cac néng d9 FeSO4.7H,0 duge khao sat twong tu
nhu voi PAC, voi cac muc tang cach nhau 10 mg/l, tuy nhién sau
muc 60 mg/l, sy giam cua TSS va do duc van tiép tuc dang ké. Do
d6, khoang cach ndng do duoc ting 1én mdi 20 mg/l. Két qua cho
thiy, hiéu qua xur Iy ting dang ké khi ndng d6 FeS0,.7H,0 ting
tir 20 dén 80 mg/l, nhung sau d6 hiéu qua nay tang cham lai. Dua
theo tiéu chuan TCXDVN 33:2006, véi nudce thai co dd mau 450
Pt-Co va ham lugng TSS 250 mg/1, lidu luvong 80 mg/l dugce xac
dinh la phu hop [25]. Lleu luong nay khong chi dam bao hi¢u qua
Xt Iy cao ma con t6i wu vé kinh té, nho giam chi phi hoa chat va xur
1y bun thai, dong thoi dap tmg céc yéu cau v& moi trudng. Vi vy,
nong d6 FeSO4.7H,0 t6i wu duoc xéac dinh 1a 80 mg/l.

Luta chon chdt keo fu 16i wu: Két qua trong bang 3 cho thiy, ca
PAC va FeS04.7H,0 déu 6 kha nang xur ly nude thai, trong do
PAC thé hién hi¢u qua vuot trdi ¢ hau hét cac thong so.
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Bang 3. Cac thong s6 6 nhiém cta nwéc thai sau xiv Iy véi lidu lwong tdi wu
ctia poly nhém clorua va FeSO,.7H,0 tai d6 pH tbi wu ciia méi chat keo tu.

i Truée poly nhom clorua (60 mg/l)  FeSO, 7H,0 (80 mg/l)
Thong so Donvi .. ; : ;
xirly Sauxicly  Hi¢u suat (%) Sauxicly — Higu suat (%)
pH ; 768403 68 ; 45
Nhwcuoy o0 isms 34121810 7033 45045430 60,83
hoa hoc
Ty 18 nhu céu
oxy sinh hoc 5
" % = 0,26+0,01 ~ 0,55+0,01
ngay/nhu cau oxy
hoa hoc
Tongehdtran — on  gs04 12 932 55 R
lo limg
Do duc NTU 30045 6+2 98 5546 81,67
D) mau Pt-Co 45048 2045 95,56 100£10 71,78
Tongchochit — on S0 l0gels 19 16352 68,64
hoat dong bé mat

Theo bang 3, voi liéu luong 60 mg/l & pH 7,0, PAC dat hiéu
suét loai bo: COD (70,33%), TSS (93,2%), d6 duc (98%), d6 mau
(95,56%) va tong chit hoat dong bé mat (79,23%). Thém vao do,
PAC hoat dong t6t & pH gan trung tinh va yéu ciu liéu luong thap
hon, gitp gidm chi phi hoa chit va nhu cau didu chinh pH trong
qua trinh x@ ly. Vi vay, PAC duoc xac dinh 1a chét keo tu tdi wu
trong nghién ctru nay.

Hiéu suat vuot trdi cia PAC ¢6 thé duoc giai thich boi cac dic
diém cau triic va hoat dong ciia n6 [26]. PAC, véi céu tric polyme
phitc tap va nhiéu nhom hydroxide, tao ra kha ning hap phu va
keo tu manh mé& hon so véi FeS0,.7H,0 von ¢6 cdu trac don gian
hon chi yéu dua vao ion Fe**. Cau tric polyme ciia PAC khong
chi cho phép hinh thanh bong can nhanh hon ma con tao ra bong
can bén viing va it d2 v& hon so v6i FeSO,, von can thoi gian
dai hon dé hinh thanh hydroxide va tao bong cin. PAC ciing hiéu
qua hon trong viéc loai bo céc chat 6 nhiém nhu chat hitu co hoa
tan, chit mau va cac hat keo [27]. Nguoc lai, FeSO,4.7H,0 co thé
hiéu qua hon trong viéc loai bo phosphat nhung lai kém hon déi
v6i cac chat 6 nhidm khéc. PAC it 1am thay di pH ciia nudc sau
xu 1y, trong khi FeSO4.7H,0 c6 xu hudng lam giam pH, doi hoi
phai diéu chinh pH sau xir ly [23, 28]. Nudc sau xir Iy bang PAC
thuong trong hon do bong can ling nhanh va it tai hoa tan, trong

khi FeS04.7H,0 c6 thé dé lai mau vang nhat

(A) (B) ¢
_120 160 100 150 do sat du.
\“100 140 % N . , e en [
% 5 Ewtf —o—Téng chit rin lo limg 5 Khi so sanh véi cac tiéu chuan cia QCVN
e & A r 5. A A
£ %0 wE £l —=-Djdyo 0g  40:2011/BTNMT vé nué6c thdi cong nghiép,
5 =7 are r 5. 0 17 1w 1 , A r
2 6 0§ ﬁ F nude thai sau xu 1y bang PAC dap Gng tot cac
R L A A 5 A A 7 A \ \ A
2 wg O 50 &  yeéucau cua cot A doi voi TSS, d6 mau va do
! » 8= TR CRAL A KAIE 40 Sl duc. Nong do tong cac chat hoat dong be mat
e —=-Pjduc 0 17 A A A A
€ i = £ sau xu ly dat 10,8 mg/l gan tiéu chuan cot B
0 . . . . 0 0 L L L . . 0 A 1A 2 ar X . .
55 6 65 7 75 8 % W6 0 1% (10 mg/1), cho thay hi¢u qua dang k& cua qua
i pH Fe$0,.7H;0 (mg/) trinh xtr ly do6i voi thong so ndy. Tuy nhién,

Hinh 3. Khéo sat anh hwéng cia d6 pH va lidu lwong chét keo tu FeS0,.7H,0 déi véi xi Iy tong chat

rén lo lieng, d6 duc (A) Theo do pH; (B) Theo liéu lugng FeSO,.7H,0.
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ndng d6 COD van & mirc cao (341,21 mg/l),
vuot xa gidi han cua cft B. Mac du vy, ty 1€
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BODs/COD da tang tur 0,26 trude xu 1y 1én 0,55 sau xt 1y, chi ra
kha nang phan huy sinh hoc cua nudc thai da duge cai thi¢n dang
ké [4, 29]. Biéu nay goi ¥ rang, viéc bo sung phuong phap xi ly
sinh hoc ¢ giai doan tiép theo c thé gitp giam nong d6 COD con
lai, dam bao nude thai dat tiéu chudn xa thai theo quy dinh.

3.3. Moi twong quan hiéu sudt logi b6 nhu ciu oxy héa hoc
va tong cdc chdt hogt djpng bé mdt

Trong nghién ctru nay, mdi twong quan gitra kha nang loai bo
COD va tong lugng cht hoat dong bé mit c6 trong nude thai tho
da dugc khao sat, vai két qua dugc trinh bay trong hinh 4. Phan
tich két qua gop phan lam sang t6 co ché hoat dong cua hai chat
keo tu FeSO,4.7H,0 va PAC, trong qua trinh xur Iy nudc thai.

(A) FeS04.7H20 (B) Poly nh6ém clorua
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Hinh 4. Méi twong quan gitra hiéu qua loai bé nhu cdu oxy hoa hoc va chat
hoat dong bé mat khi str dung FeS0,.7H,0 (A) va poly nhém clorua (B).

Hinh 4A minh hoa méi twong quan chit ché giira viéc loai bo
COD va tong céc chét hoat dong bé mat khi st dung FeSO4.7H,0,
v6i hé s6 xac dinh R?=0,9876. Két qua nay cho thay sy twong dong
trong co ché loai bo ca hai chat 6 nhiém nay. Viéc sut giam pH
(pH tir 7,5 xudng 4,5) trong qué trinh keo tu c6 anh huéng dang
ké dén hiéu qua qua trinh hip phu cac hat mixen mang dién tich
am (AMF), dac biét khi xir 1y cac chat hoat dong bé mét anion [30,
31]. Nhu vy, FeS0,.7H,0 hoat dong chii yéu qua hai co ché co
ban: keo ty - két tiia va hap phu, trong d6 co ché hap phu c6 thé bao
gbém qua trinh hap phu AMF [28, 31]. That vay, cation Fe?* tuong
tac v6i nudc thai tao ra cac bong cin va két tia, dong thoi gan két
cac hop chét hitu co va hat mixen chira chat hoat dong bé mat, gilp
loai bo chung khoi dung dich. Nghién ctru cua M.A. Aboulhassan
va cs (2006) [32] ciing gh1 nhan moi quan h¢ twong tu khi str dung
phén sit dé loai bo cac chét hoat dong bé mit trong nude thai cong
nghiép. Tuy nhién, dé lam rd hon vai tro cta qué trinh hip phu
AMEF trong viéc loai b chét hoat dong bé mat tr nude thai dich
vu gidt ii cong cong khi sir dung phen sét, can thuc hién thém cac
nghién ctru bd sung.

Dbi voi PAC (hinh 4B), méi twong quan giita viéc loai bo COD
va téng cac chit hoat dong bé mit khong manh mé b?mg S0 vOi
FeS0,4.7H,0. COD la chi sb tong hop phan 4nh sy hién dién cua
nhiéu hop chét hitu co khac nhau trong nudc thai, trong khi tong
chét hoat dong bé mat chi dai dién cho mdt nhém hop chét cu thé.
Su da dang cua céc hop cht hitu co trong nude thai ¢6 thé din dén
sy khong ddng nhat trong hidu qua xir 1y cua PAC [33]. Tuy nhién,
v6i gia tri R=0,93, PAC van cho thdy méi quan hé chit ché gitta
viéc loai bo dong thoi COD va tong chat hoat dong bé mat. Twong
tu FeS0,.7H,0, PAC ciing tham gia qué trinh hfip phu céc hat
mixen thong qua sy lién két giita cic cation va hat nay. Qué trinh
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nay khong chi lam giam lyc déy tinh dién giira cac hat ma con thic
day su ket tu cua cac hop chat hiru co va chat hoat dong beé mat, tao
thanh cum bong dé dang tach ra khéi dung dich nuéc thai [34, 35].

4. Két luan

Phuong phép keo tu - tao bong da chimg minh hi¢u qua trong
xtr 1y nude thai dich vu gidt ui cong cong, loai nude thai co nong
d6 COD va chat hoat dong bé mat cao. Thi nghiém Jartest cho
thdy PAC, & pH 7 va liéu lugng 60 mg/l, c6 hiéu suat vuot troi hon
FeS0,.7H,0. Hiéu sudt xur Iy cac thong s nhu do mau, do duc,
TSS va COD lan luot dat 95,56, 96,67, 92,0 va 79,23%. Mic du
COD sau xur Iy van cao, PAC da giam dang ké cac hop chat hitu
co kho phan hiy va cai thién ty 1¢ BODs/COD, tao diéu kién thuan
loi cho qué trinh xt 1y sinh hoc tiép theo. Mdi twong quan R>=0,93
gilta viée loai bo COD va chét hoat dong bé mat cho théy, qua trinh
hép phu hat mixen dong vai trd quan trong trong vidc gidm céc
chat hiru co kh6 phan hiry. Nghién ctru ciing da phan loai nu6e thai
dich vu giat i cong cong vao nhom nudc thai cong nghi€p va xu
Iy theo QCVN 40:2011/BTNMT. Diéu nay gitp ting cuong hiéu
qua quan 1y va kiém sodt chit luong nude thai tir cac co so gidt i
chuyén nghiép va bén viing hon. Tuy nhién, khi chuyen tlr quy mo
phong thi nghiém sang h¢ thong xur 1y thye té, can chi trong dicu
chinh thoi gian lwu nuée (HRT), kiém soat pH va liéu lugng hoa
chat, ciing nhw quan 1y bun thai phat sinh. Vi sy toi wu hoa cac
yéu t6 van hanh, phuong phap keo tu - tao bong st dung PAC 1a
gidi phap kha thi va kinh té cho céc co sd dich vu gidt ii cong cong.
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