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NGHIEN CUU PIEU CHE VA PANH GIA HIEU QUA XU LY
NUOC THAI CONG NGHIEP CUA CHAT KEO TU TU TRO
BAY NHIET PIEN THAN

Pham Van Toan*, Nguyén Phwdc Bao Niém, Lé Thi Kim Ngan, Pinh Thi Phwong Anh,
Lam Yén Thi, Nguyén Thi Hai Quyén

Khoa Moi truong va Tai nguyén Thién nhién, Truong Dai hoc Can Tho, Can Tho, Viét Nam

Tém tat. Nghién ctru vat liéu méi trong xtr Iy méi truong va tai st dung phé thai dang ngay
cang dugc quan tdm d€ phuc vy phat trién bén viing. Trong nghién cttu nay, tro bay nhiét
dién dugce st dung d€ diéu ché chit keo tu. Chét keo tu tie tro bay duge st dung d€ xu ly
nudc thai cong nghiép bang phuong phap keo tu - 1ang. Nong dd chat keo tu tir tro bay thich
hop dwoc xac dinh bdi thi nghiém Jartest. Sau d6, cac thi nghiém keo tu - léng trén mo hinh
quy md phong thi nghiém dwgc thuc hién véi nong do thich hop cua chét keo tu tir tro bay
va chét keo tu polyaluminum chloride (PAC) thwong mai. Két qua thi nghiém Jartest cho thdy
chét keo tu tit tro bay cho hiéu sudt loai bd do duc va chat rén lo ltng lan luot 1a 85,94% va
90,49% & nong do 7,0 mg/L va gia tri pH = 8,0. Két qua thi nghiém trén mé hinh cho thdy chat
keo tu tie tro bay v6i néng d6 da chon va PAC véi nong dd 500 mg/L cho hiéu suédt loai bo d
duc, SS va COD Ian luot 1a 61,8% va 39,08%; 52,67% va 51,42%; 57,79% va 23,53%. Tro bay
nhiét dién c6 thé dugce tai st dung d€ diéu ché chat keo tu trong xtt ly nudc, gép phan giam
thiéu tac dong moi tredng clia tro bay nhiét dién than.

Tir khéa: chat keo tu, keo tu - 1dng, nwdc thai cong nghiép, tro bay nhiét dién

Synthesis and evaluation of the efficiency of a fly ash-derived
coagulant for industrial wastewater pre-treatment
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Abstract. The development of new materials for environmental treatment and the reuse of
industrial waste have been receiving attention, with the aim of promoting sustainable
development. In this study, fly ash from a thermal power plant was utilized to synthesize a
coagulant. The synthesized coagulant was applied in the pre-treatment of centralized
industrial wastewater using the coagulation-flocculation process. The optimal dosage of
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coagulant was determined through Jartests in the laboratory. Then, coagulation-flocculation
experiments were conducted using a laboratory-scale model, comparing the fly ash-derived
coagulant with commercially available polyaluminum chloride (PAC). Jartest results
demonstrated that the fly ash-based coagulant achieved removal efficiencies of 85.94% for
turbidity and 90.49% for suspended solids (SS) at a dosage of 7.0 mg/L and pH 8.0. Model-
scale experiments showed that the fly ash-based coagulant at the selected dosage, and PAC
at 500 mg/L, achieved removal efficiencies of 61.8% and 39.08% for turbidity, 52.67% and
51.42% for SS, and 57.79% and 23.53% for COD, respectively. These results indicate that fly
ash from thermal power plants can be effectively reused as a coagulant, offering a promising
solution for wastewater pre-treatment and contributing to the reduction of environmental
impacts from coal-fired power plant waste.

Keywords: coagulant, coagulation-flocculation, industrial wastewater, thermal fly ash
1 Gidi thiéu

Nudc thai cong nghiép tai hé thdng xtt Iy tap trung la hon hop ctia nhidu chat & nhiém, c6
thanh phan va tinh chét phtc tap. D€ xtt ly loai nude thai nay, phwong phap keo tu - tao bong
thuwong duoc ap dung trong giai doan xtt Iy so bo, véi viéc st dung cac chét keo tu (CKT) nham
loai bo chéat rén lo ltng (SS) la rat can thiét [1, 2]. Theo d6, cac chat keo tu dwgc sit dung véi mot
liéu leong thich hop [3]. Muc dich chinh ctia cong doan nay 1a nang cao hiéu qua loai bo chét ran
lo Iting ctia cac cong doan sau né nhu ldng hay loc. Trong qua trinh keo tu va tao bong, cac chat
lo ling c6 kich thwde nhd cb thé két lai voi nhau thanh cédc bong can du 16n va néng, roi bi loai
khoi nuéc qua qua trinh lang ngay sau d6. Cling véi bdng cin, cac kim loai ndng, chat hitu co,
dudng chét... cling c6 thé bi loai khoi nuwde thai.

Cé nhiéu hgp chat duoc sit dung lam CKT gom mudi sit (Fe) va nhém (Al), cac polymer
tong hop nhu polyaluminum chloride (PAC), polyacrylamide (PAM), polyacrylic axit (PAA)...
[3, 4]. Tuy dwoc ap dung phd bién nhung chiing c6 nhiéu han ché nhu chi phi cao, gay tac hai cho
sttc khoe con nguoi, tao ham luwong bun tuwong d6i 16n va thuong anh hudéng dén pH ctia nude
thai sau xtt ly. Ton du Al trong nudce cdp duoc cho 1a ¢d kha nang gay bénh Alzheimer va gay
ddc than kinh [5]. Do vay, nhiéu nghién cttu tao ra cac CKT nham lam da dang va c6 thé thay thé
cho cac CKT ¢ trén thi treong da dwoc thuc hién [3,6]. Cac loai CKT nay c6 thé c6 ngudn goc
thuc vat tu nhién, ciing 6 thé la cac CKT duoc diéu ché tir cac hop chat hoa hoc. Ddc biét 1a cac
chat dugc diéu ché tir viéc tan dung chat thai tir hoat dong néng nghiép va cong nghiép. Trong
do, viéc tai ste dung tro bay dang ngay cang duoc quan tam va cd nhiéu nghién ctru lién quan[7,8].

Tro bay nhiét dién (trong nghién ctru nay goi tat 1a tro bay) 1a bui min sinh ra tir qua trinh
dot chdy nhién liéu than da trong cac nha mdy nhiét dién. Tro bay duoc thu gom tir dng xa khoi
béng bo lang tinh dién hogc tdi loc. Dudi dang d6 ddng tro bay nhin giong nhu xi mang, nhung
ching khac nhau vé thanh phéan héa hoc tuy thudc vao nguon gdc than da lam nhién liéu dot [9].
Theo TCVN 10302:2014, tro bay dwoc xac dinh la loai phu gia khoang hoat tinh dting cho bé tong,
vita xdy va xi mang. Tro bay duoc phan thanh hai loai la tro bay loai F (tro axit — axit ash) va tro
bay loai C (tro bay bazo — base ash). Ty theo nguén gdc nhién liéu d6t khac nhau ma tro bay ¢6
ham lwong céc oxit kim loai nhw Fe20s, Al2O3, SiOz... khac nhau. O Viét Nam, dén ndm 2020, nhiét
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dién than chiém 49,3% tong ngudn dién cung cdp cho nganh dién va dan d¢én phat sinh lugng tro
than 16n mdi nim. Theo quy hoach tong thé€ dién luc, luong tro cd thé tang lén toi 30 triéu
tan/nam, véi 52 nha may nhiét dién than du kién di vao hoat dong dén ndm 2030. Néu luong tro
xi khong dwgc sit dung thi sé cd hon 422 triéu tan tro xi ton dong. Viéc quan ly va tai ché tro than
da dong mot vai tro quan trong trong phat trién kinh t& va xa hoi [10]. Viéc téi ché tro bay ngay
cang dugc quan tam va c6 nhiéu nghién cttu, tap trung nhiéu vao tai st dung tro bay cho nganh
xay dung. Theo Luu Dinh Thi va Lé Thi Thanh Tam [11], tro bay dwgc nghién cttu san xuat gach
khong nung. Khi tro bay duwoc st dung thay thé 30%, 50% va 70% xi mang thi cuong d6 chiu nén
ctia cdc mau gach tuong tng 1a 30%, 50% va 70%. Tro bay cé thé 1a nguyén liéu san xudt CKT
phttc hop cé chira polymer sulfat ctia Al va Fe ttt tro bay. CKT dwoc tao ra c6 hiéu qua trong viéc
loai bo chat ran lo ling trong nudc thai 1én men ethanol & pH trung tinh [12] . Tuy viéc nghién
cttu st dung tro bay da dwoc tng dung trong nhiéu linh vuc, nhung chua c¢é nghién ctru kiém
nghiém st dung CKT t tro bay trén mo hinh phong thi nghiém d€ danh gia kha nang ap dung
vao thuc t&. Chinh vi vay, nghién cttu nay duoc thuc hién nham danh gid hiéu qua tién xt ly
nuodc thai caa CKT ti tro bay va so sanh véi CKT PAC trén thi truong, hudng téi tiém nang Gng
dung CKT mdi vao xit ly nuwdc thai.

2 Phuong phap nghién cttu

21  Vitliéu nghién citu

Tro bay duoc 13y truc tiép ngau nhién mang tinh dai dién tir cac silo chtta ctia nha méy
nhiét dién Duyén Hai, tinh Tra Vinh.

Nghién ctru danh gia kha nang ap dung CKT diéu ché tir tro bay d€ xtt ly nudc duoc thuee
hién véi nude thai cong nghiép tai hd thu gom nwdc thai ctia hé thong xtr ly nwdc thai tap trung
cua Khu cdng nghiép Tra Noc, Thanh phé Can Tho. Day la Khu cong nghiép dac trung véi da
nganh, da linh vuc, tap trung vao cac nhom nganh chinh gom ché bién thuy hai san, may mac,
phén bén, hoéa chét va thitc an gia stic. Nude thai tai hd thu gom cua hé thong xtt ly duoc 1ay,
chtta trong cac can nhwya 30 lit va duoc van chuyén vé phong thi nghiém phuc vu thi nghiém.
Qua két qua khao sat tlir cdc mau don duoc 18y va phan tich 3 ngay lién tuc tai hd thu gom cho
thdy nudc thai caa Khu cong nghiép ddc trung cua loai hinh nudc thai cong nghiép tap trung.
Nhiét d¢ trung binh ctia nwde 1a 29,2 + 0,9°C, nhiét d6 nuwdc thap va it bién dong. Nhiét d nuwde
c6 anh hudng dén tdc do phan ting hoa hoc, sw hoa tan oxy vao nudc va hoat dong cua vi sinh
vat. Do pH ctia nudce 7,4 + 0,4, cho thady nudc thai cé tinh chét gan trung tinh, kha thuan loi cho
cac qud trinh x ly sinh hoc. Tuy nhién, nuwdc thai c6 nong d¢ COD trung binh la 801,8 + 95,4
mg/L dac trung cho su bién dong kha 16n ctia cac chat hitu co. Biéu nay cho thay nuwdc thai chira
mot long 16n cac chat hitu co, gay ra ganh nigng 6 nhiém cho méi treong néu khdng dwoc xt ly.
Bén canh d¢, chat ran lo lting c6 nong do trung binh 1a 76,7 + 37,7 mg/L. Nudc thai c6 nong do
chét ran lo ltng khong cao nhung c6 bién dong, véi su hién dién ctia cac vat liéu khong tan gay
tich tu bun. Nhin chung, nudc thai & dau vao hé thdng xi ly nudce thai ciia Khu cong nghiép ¢
chita vat chat hitu co véi nong do kha cao va bién dong 16n, c6 nong do chat rin lo ltng vuot
ngudng cho phép. Do vay, nudc thai nay phit hop dé€ st dung cho nghién cttu danh gia hiéu qua
tién x 1y cuia chat keo tu tro bay nhiét dién than.
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2.2 Diéu ché CKT tir tro bay

Thanh phan héa hoc cua tro bay bao gom céc oxit: SiO,, Fe,O;, Al,Os, va CaO, vdi ty 1€ kha
cao lan lwgt1a 57,14%, 16,12%, 16,95% va 5,46% va mot lwgng nho cac oxit khac nhu MgO (0,43%),
503 (0,38%) va LOI (Loss on Ignition) dat 2,34% dwoc xac dinh trong nghién cttu [9]. Nhitng thanh
phén nay cho thdy ddc diém hda hoc ddc trung cua tro bay tir nguén nhiét dién Duyén Hai ¢
kha nang ting dung trong cac linh vuc khac nhau nhu ché tao vat liéu xay dung, vat liéu x ly
nén méng cong trinh. Trong nghién cttu nay, véi ham lwgng Fe,Os va Al,O; kha cao, tro bay dwgc
stt dung dé€ diéu ché CKT d€ danh gia hiéu qua trong x& ly nudc.

Céc oxit AlO; va Fe,O; trong tro bay dwoc chiét suat bang dung dich H2SOs nong dd 98%
0 cac muirc nong d6 khac nhau: 0,5; 1; 2; 3 va 5 M véi quy trinh minh hoa nhu hinh 1. M&i 20 g tro
bay duwoc cho vao lo thay tinh 250 mL, sau d6 50 mL dung dich H2SOs lan luot & cac nong do
dugc cho vao lo va lac déu véi t8c dd 120 vong/phit bang méy 1ac Labtech trong 30 phtt. Sau do,
hdn hop duoc d€ lang tu nhién trong vong 20 phtit ¢ nhiét dd mdi treong. Dung dich sau lang
duoc loc qua gidy loc dinh luong (Whatman 1441 - 110, s6 41). Dung dich sau loc duoc xem la
CKT duoc diéu ché ting v6i ndong d6 dung dich khac nhau. Ham luwong cta Fe hoa tan va Al hoa
tan trong dung dich chiét suét lan lwot duoc xac dinh bang phuong phép hap phu nguyén tir va
so mau trén mdy quang pho [13]. Céc thi nghiém diéu ché€ duoc thuc hién 6 nhiét d6 phong véi
ba Ian 14p lai cho mdi mitc ndng dd dung dich H2S0: 98%.

[ Can 20g tro bay cho vao binh tam giac ]

[ Pong 50mL dd H;SO4 véi cac mikc nf)ng dd khac nhau ]

[ Lic dung dich trong 30 phut ]

[ Pé ling dung dich 20 phit ]

k.

Loc qua phéu

[ Xac dinh ham lwong Al hoa tan vé Fe hoa tan ]

[ Ghi nhan két qua ]

Hinh 1. So d6 quy trinh chiét sudt CKT tt tro bay

64



jos.hueuni.edu.vn Tép 134, S6 2A, 2025

2.3 MO0 hinh va thiét bi thi nghiém

Mo hinh bé keo tu - lang (Hinh 2) dugc ché tao bang thuy tinh véi cau tao gom 3 ngan
khudy va 1 ngén lang, véi cac kich thudc duoc tinh toén trong Bang 1.
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Hinh 2. So d6 cau tao ctia md hinh keo tu - léng
A: Ngén khudy 1; B: Ngan khuay 2; C: Ngan khuay 3; D: Ngén lang

Thiét bi Jartest JT-M6C Daihan gom 6 vi tri gan canh khudy c6 kich thudc nhu nhau c6 thé
diéu chinh dugc tdc d6 khuay tir 0 — 200 vong/phut va c6 thé diéu chinh thoi gian khudy tr 1 -
999 phtit.

Bang 1. Thong s6 ky thudt ctia bé keo tu - lf'mg

Théng s6 Don vi kll\:f;; 1 kl:fai;l ) kl:fai;l 3 Ngin lang
Thé tich m? 0,004 0,014 0,015 0,064
Thé tich lam viéc m?3 0,0021 0,0134 0,0146 0,0532
Dién tich mat cat ngang m? 0,014 0,039 0,040 0,018
Dién tich ban canh khudy m? 0,003 0,008 0,008 -
Puong kinh canh khudy m 0,030 0,050 0,050 -
Coéng sudt cia may khudy A\ 0,003 0,002 0,0001 -

2.4  BO tri thi nghiém

Nghién cttu duwoc thuc hién thong qua ba thi nghiém dinh hudng dé€ xac dinh nong d6 CKT
va muec pH thich hop trén thiét bi jartest. Mau nuwdc triede va sau thi nghiém dwoc 18y va phan
tich cac thong s6 pH, do duc, va SS dé€ danh gia hiéu qua xtr ly.
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Thi nghiém 1: Xac dinh pH thich hop khi st dung CKT duoc diéu ché tir tro bay d€ xi ly
nudc thai. Thi nghiém dwgc thwe hién ting véi cac gia tri pH lan luot la 6; 6,5; 7, 7,5; 8 va 8,5 bf?mg
dung dich H2SOs va xtit (NaOH) [10]. Thi nghiém duoc 1dp lai 3 Tan 6 diéu kién phong thi nghiém.

Thi nghi¢gm 2: Xac dinh khoang néng dd CKT tur tro bay d€ xtt ly nwde thai. Thi nghiém
duoc thue hién véi cac mire ndong d6 khac nhau tir 10 - 60 mg/L, dua theo nghién ctru [10], v6i
khoang tdng 10 mg/L. Thi nghiém duoc lap lai 3 [an ¢ diéu kién phong thi nghiém.

Thi nghiém 3: Xac dinh nong d6 CKT phu hgp duwa vao két qua tim duwoc ¢ thi nghiém 2.
Theo d6 nong dd CKT ting voi cac nghiém thire [an lwot 1a X - 3 mg/L; X - 2 mg/L; X - 1 mg/L; X
mg/L; X +1 mg/L; X + 2 mg/L; Vi X 1a nong dd CKT duoc xac dinh tir thi nghiém 2. T4t ca cac thi
nghiém déu duoc thuc hién & nhiét d6 phong va duoc lap lai 3 Tan.

Thi nghiém danh gid hiéu sudt xt ly nudc thai cong nghiép trén mo hinh keo tu - ling quy
mo phong thi nghiém duoc thye hién nhuw sau:

Vidn hanh md hinh keo tu - ling véi CKT tir tro bay: Nudc thai cdng nghiép trir trong thung
marriott dugc cho chdy vao mo hinh keo tu - lang (Hinh 1) véi luu lwong 1,1 L/phat. Dung dich
keo tu v6i nong dd thich hop duoc xac dinh tir thi nghiém Jartest 3 dwoc cham va tron déu voi
nudc thai 0 ngan khudy 1. pH nudc dau vao mo hinh duwgc diéu chinh theo mitc phut hop da duoc
xac dinh tir thi nghiém Jartest 1. Nudc thai twe chay vao ngan 1, 2 va 3 ¢6 thiét bi khudy dwoc van
hanh véi t6c do Tan luot la 200, 80 va 30 vong/phut. Sau khi luu & cac ngéan khudy 1, 2, va 3 lan
luot véi thoi gian luu dwoc chon 0,5, 12 va 13 phtt, nuéce thai chay qua ngén lang va luu & day
v6i thoi gian 50 phat. M6 hinh dwoc van hanh lién tuc dén khi nwée thai dau ra 6n dinh. Sau 15
phat, mau nuwée dau ra duoc 1ay dé xac dinh céc chi tiéu pH, d6 duc, SS va COD. Mau duoc thu
tiép tuc hai Ian tiép theo, mdi [an cach nhau 30 phut.

Vign hanh mo hinh keo ty - ling v6i polyaluminum chloride (PAC): Md hinh dwoc van hanh
twong twe nhuw doi voi CKT tie tro bay, nhung ¢ mitc nong dd PAC la 500 mg/L véi pH = 6,9 [14].
M6 hinh duoc van hanh véi tdc d6 khudy ¢ ba ngan 1, 2 va 3 lan luot 1a 70, 35 va 20 vong/phut.

2.1. Phuong phap 14y mau va phan tich mau

Mau nudce tir thi nghiém jartest, & dau vao va dau ra mod hinh keo tu - lang duoc 18y & moi
thi nghiém. Céc chi tiéu hoéa ly gom pH, d6 duc, SS va COD duoc phan tich theo cac phuong
phép trinh bay ¢ Bang 2.

Bang 2. Phuong phép va dung cy, thiét bi phan tich cac chi tiéu chat luong nudce

Chi tiéu DPon vi Phuong phap Dung cy, thiét bi
pH - TCVN 6492:2011 May do pH Orion Model 420A
Do duc NTU Do truc tiép May do B¢ duc Lovibond
SS mg/L TCVN 6625:2000 B loc chéan khéng, gidy loc va can
COD mg/L TCVN 6491:1999 Ong nghiém COD
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2.5 Phuong phap phén tich s6 liéu

S liéu thi nghiém dwoc luu trir va phan tich thong ké md ta bang phan mém Microsoft
Excel. Phan mém thong ké SPSS phién ban 20.0 duoc stt dung dé€ kiém dinh va phéan tich phuong
sai d€ danh gia so sanh gitra cac mirc pH va mirc néng d¢ CKT thong qua cac thong s6 chat luong
nudc 6 mikc y nghia 5%.

Hiéu suat xtt ly nudc thai duoc tinh theo cong thire:

_G-C

trong d6, Ci: Nong d6 chat 6 nhiém trudc khi xtt ly; C2: Nong dd chat 6 nhiém sau khi dwoc
xtt ly.

3 K&t qua va thio luan

3.1 Thanh phin va tinh chit ctia CKT tix tro bay

Két qua chiét suat cho thady ham luong ctia Al va Fe hoa tan trong dung dich CKT giam
dan khi noéng d6 dung dich chiét tang tir 0,5M dén 5M. Khi nong d6 dung dich chiét tang dén 5M
thi ham lwong Al giam ¢6 y nghia 6 mttc 5% so véi cac mie néng do thap (Hinh 3). Két qua chiét
sudt cling cho thdy ham luong Al luén cao hon ham luwong Fe. Ham luong ctia Al va Fe cao nhat
chiét suat duwgc 0 mic ndong do H25040,5M lan luot 1a 365 + 34,51 mg/L va 257 + 78,04 mg/L. Theo
Zhou and Haynes [15] su khac biét vé ham luwong Al va Fe trong dung dich chiét xuat ¢ cadc muc
pH1a do khi d6 pH tang c6 it su canh tranh hon d6i véi cac vi tri lién két cation v6i proton. Ngoai
ra, cac kim loai hoa tan c6 thé két ttia khi mirc pH tang [16]. Bén canh d¢, trong diéu kién oxy hoa
c6 tinh axit, cac dang Fe (III) dudi dang cac khoang chat ¢ nguy co bi két ta; con & pH trén 5 thi
Al cht yéu hién dién dudi dang nhw AIOH?, Al(OH)s va AI(OH)* hodc tao thanh cac phtic chat
hoa tan nhu sunfat hoéc florua [17] .

Chét keo tu tlr tro bay dwoc chiét suat bang dung dich H2SO: 0,5M la dung dich khong
mau. CKT diéu ché duwoc c6 dd pH 1a 0,44 va dd dan dién la 16,08 S/m chita hai thanh phan quan
trong la Al va Fe. Theo [12] , tro bay rdt giau oxit Al va Fe. Két qua thi nghiém ghi nhan ham
lwong cta Al va Fe trong dung dich dwgc chiét xuat tir tro bay kha cao. Két qua cling phu hop
v6i két qua nghién cttu cua Fan [18].
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Hinh 3. Ham lwong Fe va Al hoa tan ¢ cac mitc ndéng d6 dung dich chiét khac nhau

3.2 Thinghiém Jartest voi CKT tir tro bay
Anh hwong caa pH nudc thai

Thi nghiém dwoc thuc hién véi muc dich xéc dinh pH thich hop ctia nuéc thai, la co so d€
van hanh md hinh keo - tu lang. CKT duoc st dung véi nong do 30 mg/L. Két qua thi nghiém
cho thdy khi st dung CKT ti tro bay xt ly nwdc lam cho pH nuéc sau xtt ly c¢6 pH thap. Hién
twong xudt hién c6 thé do khi cho CKT vao thi qua trinh keo tu xay ra. Cac ion kim loai trong
CKT tao thanh cac hydroxide két ttia lam cho ham luong cac ion H* con lai trong nudc tang [10].
Cu thé, CKT ttt tro bay c6 chita cac ion Fe3* va Al3* két hop véi dung dich CKT c6 tinh axit lam
cho pH nudc sau khi xtr 1y giam. Khi nong d6 CKT dwoc ¢8 dinh va pH nudc dau vao thay doi
ttr 6 dén 8,5 thi cd sy khéc biét gitta d6 duc va chat ran lo ltrng cia nwde dau va va dau ra. Gid tri
d6 duc ghi nhan thap nhat tai pH = 8 la 52,96+1,18, thap hon 0,96 lan so véi d¢ duc ctia nuwdc dau
vao. Bén canh d¢, SS trong nuwde thai sau xir ly dat 67,67+2,52 mg/L, thap hon 1,4 Tan so véi nong
d6 SS dau vao, tng véi hiéu sudt x 1y 28,52%. Tuy nhién, két qua phan tich thong ké cho thay
khoéng ¢ su khéac biét & mitc y nghia 5% vé d6 duc va SS trong nudc thai dau ra gitta cac
mttc pH.

Nhu vy, tuy c6 thé xac dinh dwgc pH thich hop cho tién xtt ly nwde thai khi st dung CKT
tte tro bay nhung két qua thong ké cho thay khong cd su khdc biét voi mic y nghia 5% gitra cac
mtic pH. V6i két qua thi nghiém nay, ¢ gid tri pH = 8, d6 duc va chat ran lo ling trong nudc cd
hiéu sudt x ly cao nhat nén murc pH nay duoc chon cho cac thi nghiém sau.

Xac dinh nong d§ CKT thich hgp

Trong nghién cttu nay khoang nong do CKT tir 10 dén 60 mg/L duoc danh gia. Sau d6, muc
nong do 10 mg/L da duoc chon cho thi nghiém xac dinh mic n6ng dé thich hop. Két qua thi nghiém
thé hién ¢ Hinh 4 va 5 cho thdy thdy d¢ duc va SS thay doi cung xu hudng khi thay doi néng do
CKT. Cu thé, khi nong d6 CKT tang thi d0 duc va SS thay doi theo chiéu hudng tang. Mtic nong do
CKT thap nhat dwoc chon cé thé chura phai 1a mic phti hop nhét cho qua trinh keo tu - lang. Theo
Lé Hoang Viét va cong sy [19] khi tang nong do CKT thi d6 duc cia nudc giam nhung khi tang
qua muic nong do thich hop cua CKT thi d6 duc tang trd lai. O mtic nong do 7 mg/L hiéu suat x
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ly d6 duc dat 85,94% tuwong tng voi dd duc ctia nuwede thai sau xw ly la 8,29+1,75 NTU. D6i voi SS,
nong do sau xr ly la 942,65 mg/L thap hon 2,49 [an so véi nude thai dau vao (84,67+28,95 mg/L) dat
hiéu sudt xx ly 90,49%. Két qua phan tich thong ké cho thdy c6 s khac biét vé tri trung binh ctia d6
duc va SS gitra cac mic néng dd CKT véi miec y nghia 5% (p = 0.00).
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Hinh 4. Sy bién déng ctia d6 duc theo néng ¢ CKT  Hinh 5. Sy bién dong cta SS theo néng d6 CKT

Van hanh mo6 hinh keo tu - léng voi CKT tro bay

D06 duc 1a mot trong nhitng thong s6 quan trong phan anh kha nang xt ly chat 6 nhiém
ctia CKT bang phuwong phap keo tu - ldng. Do duc duwoc tao nén do chat lo Itng, chét hitu co, bun
sét c6 trong nude. Két qua van hanh mo hinh keo tu-lang véi CKT tro bay cho thdy d6 duc cua
nwdc thai dau ra 10,02+1,34 NTU thap hon 3,26 [an so vdi dau vao (33,33+2,76 NTU).

Sy thay d6i nong d6 SS va COD cuia nudce thai trude va sau khi keo tu - léng v6i CKT tro
bay bang mo hinh keo tu - ling duoc thé hién & hinh 6. Chat ran lo ltng 1a chi tiéu quan trong
can duoc kiém soat chat trong qua trinh keo tu - léng. Muc dich chinh ctia qua trinh keo tu - léng
la loai bo chét ran lo lting trong nudc d& chuyén sang cong doan xtt ly tiép theo. Két qua van
hanh mo6 hinh cho thay ¢é sy chénh 1éch néng dd SS gitta dau vao va dau ra mé hinh. Cu thé,
nong do SS cta nudc dau ra thdp hon 2,11 Ian so véi dau vao (33,33+9,45 mg/L). Két qua phan
tich thong ké cho thdy c6 suw khéc biét vé SS gitra nudc thai dau vao va sau xir Iy & muic y nghia
5% (p = 0,002). Qua két qua thi nghiém c6 thé thdy nong do SS va do duc nudc bién doi cung xu
huéng khi duoc xt 1y bang CKT tro bay. Do duc cé thé 1a yéu t6 duw bao cho SS, chang han,
Packman [20] da tim thay ¢ m&i quan hé tuyén tinh gitra dd duc va SS trong nudc chay tran d6
thi. Tchobanoglous [21] da nhdn manh tam quan trong cta viéc do dd duc phai dong hanh véi
SS trong theo doi qud trinh xtt ly so cdp va thit cdp ctia nude thai.

Nong do COD phan anh ham luong chat hitu co hoa tan va khong hoa tan trong nuwdc thai.
Qua trinh keo tu - léng c6 thé loai bo mot phan chat hitu co nén lam giam nong do COD trudc
khi vao cdng doan xtt ly k€ tiép trong hé thdng xi ly nudc thai. Qua két qua van hanh mo hinh
c6 thé thady nong do COD dau vao va dau ra cd sy chénh léch. Diéu nay cho thay khi stt dung
CKT tro bay dé€ keo tu nuwdc thai ¢6 thé lam giam COD. Nong dé6 COD dau ra dat 384,89+62,54
mg/L, thap hon 2,37 Ian so véi nong do COD cua nude thai dau vao (912,00 + 0,00 mg/L). Két qua
phan tich thong ké cho thay c6 sy khac biét vé nong d6 COD gitta nudc thai dau vao va sau x
ly 6 mtec y nghia 5% (p = 0,000). M6t van dé can luu y ¢ day la nong d6 COD trong nudc thai sau
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qué trinh keo tu - ldng bang CKT tro bay con rat cao, trong khi pH ctia nuéc lai mang tinh axit
nhu da trinh bay ¢ trén. Do d6, pH nudc can phai duoc diéu chinh néu nude thai duoc tiép tuc
xtt ly bang phuwong phap sinh hoc sau keo tu-lang.
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Hinh 6. Nong d6 SS va COD ctia nudc ¢ dau vao va ra qua trinh keo tu - lang bang CKT tro bay

Van hanh mo6 hinh keo tu - léng voi PAC

Véi nong d6 PAC duoc st dung 1a 500 mg/L va nude dau vao mo hinh keo tu-lang c6 pH
12 6,9 thi cac chat 6 nhiém trong nudc thai da duwoc loai bd & mirc dd nhat dinh. Cu thé, dd duc
ctia nudce thai sau qua trinh keo tu - lsfmg la 36,29+0,78 NTU, thap hon 1,64 Ian so v6i d6 duc nude
thai dau vao (59,57+1,86 NTU). Nong d¢ trung binh SS va COD ctia nudc thai trude va sau khi
keo tu-lang bang PAC khdc biét rat cé y nghia & mitc 5%. Cu thé, nong d6 SS ctia nudce thai trude
keo tu - lang 1a 102.00+16.52 mg/L va sau keo tu - lang dat 49,56+5,57 mg/L (p = 0.028); ndong dd
COD trudc keo tu - lang 1a 906,67 + 0,0 mg/L, sau keo tu -lang giam con 639,34 + 80 mg/L (p =
0.000). Piéu nay chiing minh rang khi mé hinh dwgc van hanh véi nong d6 PAC phtt hop c6 thé
loai bo duoc d6 duc, SS va COD trong nuwde thai. Tuy nhién, hiéu suat xx ly ciia md hinh khi van
hanh v6i me ndéng d6 PAC la 500 mg/L va khong stt dung chat trg keo tu thi khong cao so voi
cac hé thong xtr 1y thuec t€.
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Hinh 7. Néng d6 SS va COD ctia nuéc & dau vao va ra qua trinh keo tu - lang bang PAC
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Hiéu qua xtt ly cta hai loai CKT
i. Vé khia canh kij thudt

Hiéu sudt xt ly nuée thai ctia CKT tit tro bay va PAC khi van hanh mé hinh keo tu - ling
duoc biéu thi ¢ hinh 8. Hiéu suét xtt ly cac chat 6 nhiém khi st dung CKT ti tro bay cao hon PAC
thuwong mai v6i nong d6 duoc chon. DBiéu nay cé thé 1a do trong CKT ti tro bay co ca hai thanh
phan chinh cta chét keo tu 1a Al va Fe, trong khi PAC c6 cac thanh phan chinh gom AR, Cl- va
OH-. Bén canh d6, nong d6 CKT ciing la yéu t6 anh huong dén hiéu suat xtt ly. Két qua phan tich
thong ké cho thdy hiéu sudt xtt ly d6 duc va COD c6 su khac biét c¢6 y nghia thong ké & mic 5%,
nhung khong c6 su khéc biét d6i voi thong sd SS. Hiéu suat xir ly d6 duc, SS va COD cua CKT tix
tro bay va cua PAC Ian luot 1a 61,81% va 39,08%; 52,67% va 51,42%; 57,8% va 23,53%.
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Hinh 8. Hiéu sudt xt ly d6 duc, SS va COD cua CKT tir tro bay va PAC

ii. Ve khia canh moi trieong

Qua nghién ctru c6 thé thay hai loai CKT c6 kha ning loai bé cac chat 6 nhiém ¢ giai doan
keo tu - lang, 1a giai doan tién xit ly, gép phan nang cao hiéu sudt xtt Iy ctia hé thdng xt ly nudc
thai. Kha nang ting dung ctia CKT ti tro bay trong xtt ly nude cho thay tro bay c6 thé duoc tai st
dung, gop phan giam thiéu luong tro bay ton & tai cac bai thai cia nha may nhiét dién, nhan
manh tdm quan trong cta kinh té tuan hoan trong hoat déng cta nhiét dién than.

4 Kétluan

Tro bay nhiét dién than 1a nguyén liéu tiém nang dé€ diéu ché CKT trong xtir ly nudc thai.
CKT chiét suét tir tro bay bang dung dich H2SOs 0,5M c6 mau trong sudt va cé ham luong Fe va
Al hoa tan cao (365 + 34,51 mg/L va 257 + 78,04 mg/L), thich hgp trong viéc loai bo d6 duc, chat
rén lo lttng va COD véi hiéu sudt [an luot 1a 61,8% va 39,08%, 52,67% & pH nudc thai 1a 6,9 trong
cong doan keo tu - 1ang. Qua dé né nang cao hiéu qua xtt Iy ctia cdc cong doan sau trong hé thdng
xtt Iy nwée. CKT nay da mo rong tiém nang tai st dung tro bay nhiét dién, giam thiéu 6 nhiém
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moi truong, tang loi ich kinh t€ trong hoat dong nhiét dién than Tuy nhién trong pham vi nghién
ctu cta dé tai chi danh gia hiéu qua x ly déi véi nudce thai cong nghiép trén mot s6 thong s6 co
ban vi thé can c6 thém nhitng nghién ctru d6i voi nhitng loai nuwdce thai khac va danh gid hiéu qua
trén nhiéu thong s6 hon, hodc c6 thé két hop thém cic phuong phap khac nhu dién phén, tuyén
ndi,...d¢€ gia tang hiéu qua xu ly.

Loi cam on

Nghién cttu dugc hd tro tir ngudn kinh phi danh cho hoat dong nghién ctru khoa hoc ctia
Truong Dai hoc Can Tho. Nhom tac gia xin cam on quy dong nghiép cong tac tai cac Phong thi
nghiém Khoa Mdi trudng & Tai nguyén Thién nhién — Trueong Dai hoc Can Tho da hd tro.
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