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Qua trinh keo tu/ bong tu sir dung Fe(lll) voi chitosan, Polyacrllamzde va Praestol2515 nhu la chat
trg bong tu dwoc thyc hién trong thi nghzem Jar test. Céc két qua thu dugc cho biét sir dung Fe(I]I) la
chit keo tu khong chi logi b hiéu qua COD va do duc ma con gidm thiéu nong dé ion kim loai ning
trong nwéc thai cong nghiép ddp img dwoc tiéu chudn méi truong.

ABSTRACT

The coagulation / Flocculation process using Fe(Ill) with Chitosan, Polyacrilamide and Praestol2515
as flocculants was conducted in a number of experiments by jar test. The obtained results indicated that
using Fe(Ill) as a coagulant not only effectively removed COD and turbidity but could also reduce heavy
metal ion concentration from industrial wastewater to meet environmental standards.

1. GIOI THIEU

X Iy kim loai nang trong nude thai cong nghi€p
12 mot budce hét strc quan trong vi phan 16n kim
loai nang c6 doc tinh cao 601 véi nguoi va dong
vat thuy sinh. De dat duoc nong do cac ion kim
loai ning toi ndng do cho phep theo tiéu chuin
Viét nam (TCVN) [1-3] can phai c6 mdt giai
phap c()ng ngh¢ thich hop cho tung loai nudc thai.
Cac cong ngh¢ dang dugce st dung hién nay bao
gorn cong nghé két tua, trao d6i ion, hap phy, loc
mang.... Trén thuc te mdi mot cong nghé déu co
nhitng han ché, chu yéu 1a gia ca van hanh va hiéu
qua xu ly.

Cong ngh¢ keo tw/ bong tu duge xem 1a mot
giai phap cong nghé kha phu hgp dé lam trong
nudc, khr mau, COD... trong mdt s loai nudc
thai cong nghiép [2]. Ngoai ra, trong qua trinh keo
tu/bong ty, cac ion kim loai c6 mat trong nude thai
bi bay vao trong hodc bam trén bé mit cua két tua.
Nhu vay, néu str dung chat keo tu va chét trg keo
tu thich hop c6 thé xir Iy dugc kim loai ning [3].

Trong cong trinh nay, chung t6i da nghién ciru
kha nang keo tu/bong tu cua chat keo tu: FeCl,,

chat trg bong tu: chitosan, polymer trung hoa:
polyacrilamide, anion polymer cd trong luong
phan tir cao: Praestol2515 dé xir Iy kim loai ning
(Zn, Cd, Pb va Cd), COD va lam trong nudc thai
tr qua trinh 1am sach bé mit cac phu0’ng tién di
bién bang cong nghé phun voi nudce ap luc cao.

2. VAT LIEU VA PHUONG PHAP NGHIEN
cuu

2.1 Vat licu

Thanh phan ctia mau nudc thai sir dung dé nghién
ctiu duoc dua ra trong bang 1.

Dung dich FeCl, 10 mg/ml duge diéu ché bang
cach hoa tan mu01 FeCl, (Merck) trong mot lit
nudc cét

Dung dich chitosan 1 mg/l: hoa tan 5 gam chitosan
(Nhat ban) c6 do de acetyl (DA) 97% trong 20 ml
axit axetic 1%. Thém nudc cat toi 1000 ml.

Dung dich anion polymer 0,1% duoc didu ché
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tir san pham thuong mai Praestol2515 (Nhat ban)
trong nudc cat.

Dung dich polymer trung hoa 0,1 % dugc diéu ché
tir polyacrilamide (Nhat ban) trong nudc cat.

Nong d6 ion kim loai nang, COD va d¢ duc cua
nudc thai trudc va sau qua trinh keo tu/bong tu
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duogc xac dinh bang phuong phap vol - ampe hoa
tan sir dung thiét bi May cuc ph6 (VA)-Metrohm-
Thuy si, may do COD cua hang AQUALITIC
- BUC va may do d6 duc model PCcompact
Turbidity (Dirc). Tat ca cac thi nghiém déu duogc
tién hanh ba lan dé dam bao d6 chinh xéac cua két
qua.

2.2. Phwong phap nghién ciru
2.2.1. Nguyén ly keo tu/bong tu

Keo tu / b6ng tu dua trén kha nang trung hoa
dién tich doi voi cac hat keo co trong nudc thai dé
cac hat keo c6 thé tap trung lai vdi nhau tao thanh
c4c bong tu va sa ling. Cac chit rin lo limg ton tai
¢ dang keo trong moi truong nudce ty nhién chu
yéu tich dién am. Do mang dién tich cung dau,
nén céac hat keo khong thé két hop boi luc day
tinh dién. Do vay, can phal cho thém chét dién ly
mang dién tich trai ddu vé6i hat keo dé trung hoa
dién tich cua chung. Nhung chat nhu vay dugc g01
1a chat keo tu. Khi cac hat keo da tép hop lai véi
nhau tao thanh khoi bong tu co the sa lang, nhung
toc do ling rat cham. Pé ting toc sa lang, chat
trg dong tu duoc thém vao. Chét trg dong tu khi
tan trong nudc tré thanh chat dién ly hodc khong
dién ly. Néu la chit dién ly s& mang di¢n tich trai
dau voi cht keo tu. Trong da sb truong hop, chat
tro keo ty 12 nhiing polymer ¢4 trong luong phén
tir 10n, cau trac cong kénh. Nhu Vay, ngoai chuc
ning bo tro trung hoa dién tich, cic polymer sir
dung trong keo ty/ bong tu con ¢6 chirc nédng nhu
mot cau noi gitta cac hat keo lam cho ching tap
hop lai v6i nhau nhanh hon va gia tang khéi luong
ctia dam bong tu dan dén ting toc do sa ling.

Bang 1. Thanh phin chit 6 nhiém trong nuéc thai
Thanh phin Ham luwong Thanh phin Ham luwong
Zn** 20 mg/1 Cd* 0,1 mg/l
Pb** 0,43 mg/l Cu* 3,5 mg/l
COD 200 mg/1 Do duc 4 NTU
Do dan dién 121 pS Do méan 2/1000
pH 7,2 Do kiém 120 mg/1 theo CaCO,

2.2. 2. Quy trinh keo tu/ bong tu

Qua trinh thi nghiém khao sat keo tu/bong tu
duoc thyc hién theo cac budc dua ra trong bang 2.
Mau nudc thai (500 ml) cho vao cac binh Jar-test
6 dung tich 1 lit. Sau khi diéu chinh pH, thém lidu
lwong khac nhau cua chit keo tu va trg bong theo
thir tw nhu trong bang 2. Piéu chinh téc d6 khudy
200 vong/ phut trong thoi gian 3 phut. Sau do, cho
toc do khuay cham ¢ 20 Vong/phut trong thoi gian
10 phut. Dé im cac dung dich mau sau khi két thuc
khuay Str dung pipét hut lay phan nudce trong, loc
qua gidy loc. Tién hanh xac dinh nong ddcac ion
kim loai ning, COD va d6 duc. Hiéu suit loai bo
ion kim loai ndng, COD va dd duc trong nudc thai
duoc xac dinh ba“mg cong thuc:

P(%) = S =C 100

Trong d0, P (%) — phan trim ion kim loai ning,
COD hoac d¢ duc bi loai khoi nude thai. C | —
nong do ban dau cia ion kim loai ning (mg/l)
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COD (mg/1) hodc do duc (NTU). C - néng dd con lai trong dung dich sau keo tu/bong tu, mg/1

d6i v6i ion kim loai nang, COD va NTU déi véi do duc.

Bang 2. Cac buéc thuc hién thi nghiém keo tu/bong tu

Thi nghiém 1, pH 7,5

FeCl,(mg/l) 2 4 6 8 10
Chitosan(mg/1) 2 2 2 2 2

Thi nghiém 2, pH 7,5
FeCl, 2 4 6 8 10
Polyacrilamide (0,1%) 1 1 1

Thi nghiém 3 pH 7.5
FeCl, 2 3 6 8 10
Praestol2515 (0,1%) 1 1 1 1 1

3. KET QUA VA THAO LUAN
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Két qua lam sach ion kim loai ning bz‘zlng keo tu/]:)éng tu voi Fe(III) si ,dl_mg chét tro keo tu 1a
chitosan dua ra trong hinh 1. C6 thé thay, hi€u suat lam sach (%) cua tat ca ion kim loai nang

c6 trong nudc thai 1a mot ham cua luong Fe(IIl) thém vao. Hi¢u suét 1am sach dat hon 99 % &

lidu lugng cua Fe(III) bang 15 mg/l.
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Hinh 1: Hiéu suét loai ion kim loai nang cua Fe(Ill) va chitosan
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Tu’orng tw nhu trong trudng hop cua cac ion kim loai nang, hi¢u suat khtr BOD va d¢ dyc 1a mot
ham cua lugng Fe(I1I) (hinh 2). Tt hinh 2 ¢6 thé nhan biét hiéu suat khir COD thap hon so voi
hiéu suat khir d6 duc, co thé trong nudc thai con lai mot lwong du chitosan.
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Hinh 2: Hiéu suit khir COD va do duc cua Fe(III) va chitosan

Két qua 1am sach céc ion kim loai ning trong nuéc thai khi st dung Fe(IIT) va polymer trung
hoa polyacrllamlde dua ra trong hinh 3. Trong truong hop nay, chat tro bong tu polyacrilamide
khong ¢6 vai tro trung hoa dién tich ma chi tham gia nhu la nhirng cau ndi gitra cac hat keo dé
gia toc qua trinh ling. O liéu lugng bang 10 mg/l Fe(II), trén 99 % ion kim loai ning bi tich
ra khoi dung dich. Cuing véi lidu luong cua Fe(III) bang 10 mg/l, hiéu suat khir COD va do duc
cling dat duoc két qua my man, trén 99,8% COD va do duc bi khtr (hinh 4).
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Hinh 3: Hiéu suit loai ion kim loai ning cua Fe(III) va polyacrilamide
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Hinh 4: Hiéu suat khir COD va do duc cua Fe(III) va polyacrilamide

Vi sy ¢ mit polymer cation Praestol2515 c6 thé thay kha ning loai ion kim loai va khir
BOD trong nudéc thai cho két qua kha thip so v6i hai truong hop sir dung chitosan va polymer
trung hoa (hinh 5 va hinh 6). Hiéu suat khir ion kim loai ning dat trén 98 %. Trong khi d6 hiéu
suat khir COD 1a 95%. Liéu lwong Fe(III) cho vao ciing twong dbi 16n so véi hai truong hop
trude d6. Lon hon 15 mg/l Fe(IlI) st dung dé khir ion kim loai va 10 mg/1 Fe(III) dé khir COD
va do duc.
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Hinh 5: Hiéu suét loai ion kim loai nang cua Fe(IlI) va Praestol2515
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Hinh 6: Hiéu suat khir COD va d6 duc cua Fe(IIl) va Praestol2515
4. KET LUAN 5. LOI CAM ON

Tir céc két qua nghién ctru c6 thé thay rang,
sir dung Fe(IIT) kha hiéu qua dé xir 1y ion kim
loai nang, COD va dd¢ duc trong nudc thai.
Cac chit trg dong tu chitosan va polymer
trung hoa polyacrilamide st dung trong qua
trinh keo tu/bong tu cho hi¢u suét cao hon khi
su dung anion polymer Praestol2515. Day la
loai polymer dat tién. nguoc lai, chitosan va
polyacrilamide c6 thé diéu ché dé dang va gia
thanh ré.

Két qua nghién ctru keo tu/ bong tu dé xur
1y ion kim loai nang, COD va d6 duc su dung
Fe(III) véi céc tac nhan keo tu thich hop nhu
chitosan c6 thé sir dung trong xir Iy nudc thai
clia cac nganh stra chira tau bién ¢ nudc ta.

To6i xin chan thanh cam on cac anh chi
phong thi nghiém moéi truong, khoa CNHH
& TP, Truong Pai hoc su pham K¥ thuat TP.
HCM da tan tinh gitp d t61 thuc hién nhiing
thi nghiém c6 lién quan dén bai viét nay.
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