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ABSTRACT

Chromium is toxic for microorganisms as well as human health and
environment, however, it is used extensively in tanning industry. Thus,
chromium is obligatorily removed from the wastewater stream for
applying next biological treatment steps. The coagulation-flocculation
process and the advance oxidation by ozone have been studied to apply
for crocodile tannery wastewater stream. The result showed that when
the chromium containing effluent was treated by coagulation-
flocculation (a combination of 500 mg/l FeCl; and 4 mg/L polymer C at
pH 7.5) and advance oxidation of ozone column (heigh of 1.4 m, volume
of 17 L, ozone generation of 2 g/h, and retention of 10 minutes), the
concentration of Cr3*, Cr%" and color in the effluent were 0.09 mg/L,
0.00 mg/L, and 36.8 Pt/Co, respectively. These values of chromium
(Cr*, Cr®*) and color were lower than the limit value of national
regulation QCVN 40:2011/BTNMT (column A) and were completely
non-toxic for biological treatment process. Therefore, the coagulation-
flocculation process combined with advance oxidation by ozone can be
definitely applied to remove chromium from the wastewater stream as a
pretreatment solution for tanning industry.

TOM TAT

Crom la tac nhéan gdy déc cho hé vi khudn ciing nhir sikc khée con ngieoi
va méi trieong nhung lai dwge sir dung nhiéu trong nganh thuéc da. Do
dé, chiing can dwoc logi bé ra khoi dong nudce thai dé c6 thé dp dung cdc
giai phap xu Iy sinh hoc tiép theo. Qud trinh keo tu tao béng va oxy hoa
bang 6z6n dwoc nghién ciru ap dung cho nudc thai thugc da ca sau. Két
qud thi nghiém cho thdy sau khi nwée thai chira crom qua céng doan xir
Iy keo tu véi t6 hop (500 mg/L FeCl; va 4 mg/L polymer C ¢ pH 7,5) va
cot oxy hoa ndang cao voi tac nhan ozon (cao 1,4 m, thé tich 17 L, cong
sudt phat ézon 2 g/h, thoi gian 10 phiiy) thi két qua ghi nhdn nong dg
Cr*, Cr' va mau trong nuée thai dau ra lan leot la 0,09 mg/L, 0,00
mg/L va 36,8 Pt/Co. Cdc gid tri crom (Cr**, Cr**) va mau thdp hon gid
tri cho phép cia QCVN 40:2011/BTNMT, cot A va hoan toan khéng gay
doc cho cdc cong dogn xu ly sinh hoc. Do do, keo tu tao bong va oxy hoa
ndng cao ding 6zén hodn toan c6 thé dp dung dé loai bé crom ra khoi
dong thai nhw gidi phdp tién xir 1y nude thai nganh thuéc da.

Trich dan: Nguyén Xuén Hoang, Huynh Long Toan va L& Hoang Vigt, 2017. Giai phap loai bo crom trong
xt ly nuée thai tl}u(f)c da ca sau. Tap chi Khoa hoc Truong Dai hoc Can Tho. S6 chuyén dé: Moi
truong va Bién d6i khi hau (1): 181-189.
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1 TONG QUAN

Da thudc ting binh quan nim 2015 1a 39.000

tan da thudc ctmg, 197 triéu bia da thudc mém va
theo dinh hudng quy hoach nganh dén nam 2020 1a
63.000 tan da thudc ctng, 277 triéu bia da thudc
mém (1 bia =30 cm x 30 cm). Tai Ddng bing song
Curu Long (DBSCL), san pham da thugc, gidy dép,
cap, tii, vi ché bién tir da ca sdu va da tran duoc
chu trong quy hoach phat trién (Bé Cong Thuong,
2010). Cong nghé thugc da & Viét Nam con ¢ muc
trung binh thap so voi thé gioi. Pinh muc sir dung
nudc con kha cao khoang 40-50 m*/tin da mudi, so
VvGi cac nudce tién tién chi khoang 30 m/tan da
mudi (Ngd Quang Pai va Nguyén Hitu Cuong,
2013).

Thudc da 1a nganh cong nghiép c6 phat thai
duéi ca 3 dang rén, 16ng, khi va thudc nhom nganh
han ché ddu tu trong céc khu cong nghiép. Chat
hitu co khong mong muén nhw 16ng, md, thit...
trong nguyén liéu ban dau (da tuoi, da mudi) duoc
loai bo cing hoa chét du thira trong qué trinh sir
dung (vd co va hitu co, dic biét 1a Cr*"). Su phan
hity cac chat hitu co ¢ trong nguyén liéu ban diu
tao mui hoi thdi ddc trung; dung méi bay hoi va
khi thai cua ndi hoi cling gop phan giy 6 nhiém
moi trudng khong khi trong khu vuc san xudt (B
Cong Thuwong, 2010). Trong d6, dong phat thai
long chinh chtra crom — hoa chét co doc tinh cao,

Bing 1: Hoa chit sir dung trong thi nghi¢m keo tu

S6 chuyén dé: Moi truong va Bién déi khi héu (2017)(1): 181-189

giy nguy hiém ngay ca ham lugng nho. Theo Quy
chuén Viét Nam 40:2011/BTNMT cho nugc thai
cong nghiép, Cr3*, Cr® cin loai bé & xubng mirc
thip 0,05 va 0.2 mg/L; va ngudng gy tc ché
twong ing cho cong doan xir 1y sinh hoc 1a 1 — 10
mg/L va 15 - 50 mg/L (Anthony & Breimhurst,
1981). Vi vay, loai bé crom ra khoi dong nudc thai
c6 y nghia rat 16n nham loai bo kim loai doc hai va
tao diéu kién thuén loi cho cong doan xir Iy sinh
hoc tiép theo.

Crom va céac chit 6 nhidm hiru co c6 thé loai bo
khoi nuéc thai thudc da biang keo tu dién hoa
(Elabbas er al., 2016), béng phuong phap hép phu
v6i vo trimg va cAm thach nghién (Golder et al.,
2011) hodc bing cac qua trinh két hop
UV/H,0,/NaOCl, fenton va oxy hoéa dién hoa,...
(Rameshraja D. and Suresh S., 2010; Naumczyk J.
and Rusiniak M., 2005). Dic diém chung cia cac
phuong phap xt ly nudc thai thudc da phuc tap va
t6n kém. Mot trong cac phuong phap hi¢u qua loai
bo crom hi€u qua 1a sir dung keo tu tao bong dung
FeCl; v6i qué trinh oxy hoéa nang cao (Naumczyk
and Rusiniak, 2005).

2 PHUONG PHAP VA PHUONG TIEN
NGHIEN CUU

Hoéa chét st dung trong thi nghiém gdm c6
PAC, Alz(SO4)3.18H20, FCC13.6H20, Polymer
cationic C-1492, Ca(OH), (Bang 1).

Tén héa chit Do tinh khiét Trong lwong riéng  Xuit xi
polyaluminum chloride (PAC)  31% (chat khong tan < 1,5%) - Trung Qudc
Alx(S04);.18H,0 > 99% - Trung Qudc
FeCls.6H,0 > 99% - Trung Quéc
Polymer cationic C-1492 - 0,75 g/mL Anh
Ca(OH), >95% - Trung Qudc

Hinh 1: M6 hinh thi nghi¢m Jartest (Lovibond)
Toc dé khudy 0 -300 vong/phut; thoi gian khudy 0 — 999 phit; 6 coc (2 lit/coc); 6 canh khudy dong truc

182



Tap chi Khoa hoc Truong Pai hoc Can Tho

120 200

S6 chuyén dé: Méi truong va Bién doi khi hgu (2017)(1): 181-189

T—W—I # Thiét bj khuay
i o LR Thiét bj do hru hrong
| & trong dwong ong kin bang
o a A
| | sieu am (cole parmer)
H .
- - - 52 Bang dieu khien
% q
: @@ Dau phin phoi khi
L]
Q . % <
p— — P E
- - -
—
3
i
:n \- En :n Canh khu'a)’
N g
P4 N\ 8
/ N\ —
8
1200 I 1l

Hinh 2: M hinh thi nghiém qua trinh 6zon két hop keo tu tao bong

h=12-15m

Hinh hgp ding, d = 0,12m

Ty Ié¢ h/d = (5 —10)

Vin = (1,4m x 0,12m x 0,12m) x4 cot = 20L x 4cot = 80 L
(Thé tich hoat dgng 17L/cot)

May ézon c6 thiét bi do cole palmer (USA)

KI 10% dé hdp thu khi 6zon dur

Khao sat quy trinh san xuét va danh gia chat
lugng nude thai thudc da ca sdu tai co sé Trinh
Vin Hoa (tinh Vinh Long). Liy mau tryc tiép &
timg cong doan va tién hanh phan tich cac chi tiéu
theo doi: pH, d6 mudi, d6 mau, do duc, SS, COD,
BODs, ammonium, nitrate, TKN, P, Cr**, Cr®,
crom tong. Tién hanh tach dong thai chira crom, dé
tién xur 1y loai bo crom truée khi nhip vao dong
thai khong chira crom dé xir 1y sinh hoc. Mdi thi
nghiém duoc lap lai 3 1An. Cac thi nghiém duogc
tién hanh trén 2 thiét bi chinh 1a Jartest va md hinh
6zon két hop keo tu tao bong (Hinh 1 va 2).

3 KET QUA VA THAO LUAN

Céc két qua duoc ghi nhan va thao luan theo
trinh tu cac muc bén dudi:

3.1 Danh gia dic tinh nwéce thai va phan
tich quy trinh cong nghé

Dé hiéu r& ban chit cia nude thai, quy trinh
thudc da ca sau duogc tién hanh khao sat va danh
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gi4 so bo nham xéac dinh ngudn phét sinh crom, dic
diém va tinh chét nudc thai nham phuc vu cho qua
trinh nghién ctru. So dd dong quy trinh thudc da ca
sdu va cac cong doan phat sinh nudc thai dugc
trinh bay theo so d6 Hinh 3.

Qua khao sat va danh gid, co s¢ thudc da Trinh
Vin Hoa c6 qui md nho; phuong phap san xuat thi
cong (do cong nhan tryc tiép thue hién); ¢6 5 cong
doan san sinh nudc thai: tach vay, tach thit md, tdy
tréng, 1am x6p - thudc crom va nhudém (Hinh 3).
Céc héa chét chinh sir dung gdm Na,S va Ca(OH),
(1am mém da — céng doan tach vay), (NH4)2SO4
(lam da mém, déo dé tach thit mé - cong doan tach
thit, m&), H,O, va (NH4):S04 (lam da sach, trang —
cong doan tdy trang), NaCl, HCl va Cr(SOs);
(khuéch tan chat thudc vao da — cong doan lam xbp
va thudc crom), hoa chat nhudm, phu gia, HCOOH
va dau (cong doan thudc lai va nhu¢m). Dinh muc
st dung nudc khoang 80 - 100 lit’kg da thanh
pham, trong duong 80 — 100 m*/tin da.
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Da twoi
v Nudc thai: Bazo,
Na:S, Ca(OH):... ; Tich viy .., Ha2S, muai, SS,
BOD, COD,...
Nudc thai: Bazo,
(NH4):S04.. —» Tach thit, mé .. Amoni, H2S,SS,
BOD, COD,...
. p ¥ Nudce thai: Trung
H20:2 (NH4)2S0s.... < Tay trang 5 A
l COD...
NaCl. HCL Lam xép - zuoc tha.xt Axit .
Cra(SOs): i R | __, Crom, mau, muoi,
R Hmbc croms BOD, COD, TDS, ...
Hoéa chat nhudm, Thuée lai, Nhuom e Nl‘réc thai: Axit,
phu gia, HCOOH, —» mau, Crom, BOD,
dau... ¥ COD...

Sin phim da mém

Hinh 3: So' 6 dong quy trinh thudc da ca siu (co sé thudc da Trinh Vin Hoa)

Luong ding nudc nay tuong dbi 16n & cac co
sO thudc da co cong nghé lac hau (Tran Vin Nhan
va Ngb Thi Nga, 2009); chang cao hon rat nhiéu so
v6i muc trung binh 40-50 m? nudc/tan da tai Viét

Nam va khoang 30 m’® nudc/tan da tai cac nudc
tién tién (Ngo Quang bai va Nguyén Hitu Cuong,
2013). Thanh phan 6 nhiém dic trung ciia cac dong
thai theo khao sat dugc ghi nhan cu thé & Bang 2.

Bang 2: Thanh phin nuéc thai trong diy chuyén thudc da ca siu

Nong d9 6 nhiém & tirng cong doan sin xuat

Théng s6 Tach vay Tach thit Tay trang Thuge Nhuém  Dong crom

)] md& (11) (II)  crom (IV) V) (VD=IV+V
pH 12,2+0,2 83+0,2 73+0,1 3,7+0,2 44+02 3,8+0,1
Do mau (Pt/Co) 134+8,0 102+13,5 433+114 444+850 700+35,9 591+91,2
Do duc (NTU) 1162 + 163 971 £ 80 348+71 1018+210  744+240 1060+ 61,5
SS (mg/L) 2287+ 108 1963 +£223 733 +144 2233+£277 1634 +403 2232 +130
BODs (mg/L) 4273 £ 141 1431 +430 373 £ 61 490 + 64 796 + 84 602 + 82
COD (mg/L) 8086289 2603559 1106+144 1569 +252 2367 +231 1889 + 191
BOD/COD 0,53 0,55 0,38 0,31 0,34 0,32
Criéng (mg/L) KPH KPH KPH  1309+58 224,7+21 1028,67 +52
Cr¥*(mg/L) 803,33 +23
Cr%(mg/L) 225,33 +29

Theo s6 li¢u Bang 2, c6 hai dong nudc thai chu
yéu la dong chira crom va dong khong chira crom.
Dong thai khong chira crom & cong doan tach vay,
tach thit md c6 pH kiém, COD cao; ty 1€
BOD/COD >0,5; cong doan tdy tring c6 pH7,3
trung tinh, COD trung binh, ty 1 BOD/COD <0,4.
Dong thai chira crom c¢6 pH (3,7 — 4,4) axit; COD
trung binh, BOD/COD <0,4. Crom la kim loai doc
tinh cao do dé can tach riéng dong thai chira crom
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cho cong doan tién xir Iy trudc khi dua qua cac
cong doan xir ly ké tiép. Dong tong clia 2 cong
doan chtra crom (c6t VI, Bang 2) c6 1028,67 mg/L
crom tong; trong d6, Cr3* 1a 803,33 mg/L va Cr®* 1a
225,33 mg/L.

3.2 Xac dinh liéu lwong chit keo tu thich
hop cho qua trinh keo tu

Trong thi nghiém nay, tién hanh khao sat qua
trinh keo tu & pH 7,5 v6i muc li€éu lugng chat keo
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tu tir 300 — 800 mg/L cho ca 3 !oai FeCls, RAC,
Aly(SO4)3 nham chon mure hoa chat ¢6 hi€u suat xur
1y d§ duc va crom tot nhat. Vi dg duc va crom dau

35
——FeClz —8PAC —— AL(SO04):

D6 duc (NTU)
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500 600 700 300
Liéu hrong chit keo tu (mg/L)

300 400

Chromium til-‘ng (mg/L)

vao lan luot 14 1.060 NTU va 1.022 mg/L; d6 duc
va crom dau ra dugc thé hién trén biéu do Hinh 4.

—=—FeCl3

—8-PAC — AL(SO4):

I
=1

iy
n

300 400 500 600

Liéu Irgng chit keo tu (mg/L)

Hinh 4: Kha ning loai b d9 duc va crom tong ciia 3 chét keo tu

Theo biéu d6 Hinh 4, khi liéu lugng chét keo tu
tang, do duc va crom giam; tuy nhién, khi tiép tuc
tang luong chét keo tu thi do duc va crom tang tro
lai. Diéu nay co thé dugc giai thich do ting liéu
lwong qua muc can thiét 1am tai 6n dinh hat keo
can tré qua trinh keo tu va 1am giam hiéu suit xtr 1y
clia qua trinh (Wang ef al., 2005). Lidu luong tot
nhit ciia FeCls, PAC, AL(SO4); dé loai bo d6 duc
va crom & muc 500 mg/L, 700 mg/L, 600 mg/L;
tuong tmg v6i hiéu suét loai bé d6 duc va crom cia
FeCls, PAC, Aly(SOy); lan luot 14 99,67%; 99,58%,
99,55% va 99,84%, 99,81% va 99,59%.

Cian ctr vao két qua nay, thi nghiém tiép theo
dugc tién hanh voi muc chénh 1éch liéu lugng chét
keo tu 12 +20 mg/L nhim xéc dinh chinh x4c lwong
chét keo ty nhim tranh gay lang phi khi sir dung xur
Iy nude thai quy mé 16n. Cu thé 14 & cip liéu lwong
(460, 480, 500, 520, 540 va 560 mg FeCls /1); (660,

5 = Chromsum séng (mgL) O Cr** (mgl)
4 1 & EmC* (mgl) oD miu (PrCo)
s 3 3 1

3 +

EUHUE

Liéu hv'-g FeC l; (-: L)

(3

Nélg “ Chromium (mg'L)

| .kt:l(l (mgl)
\~17

: 3

l

[

Néng 4 Chromium (mg/L)

D§ miu (PrCo)

3 Chromium tdag (mg'L)

Néng 46 Chromium (mg/L)

680, 700, 720, 740 va 760 mg PAC/L); (560, 580,
600, 620, 640 va 660 mg Aly(SO4)s/L). Cac két qua
thi nghiém vé kha nang loai bo d6 mau va crom ghi
nhén nhu biéu d6 Hinh 5.

Can ctr biéu dd Hinh 5, kha nang loai bo do
mau va crom tdt nhat cua cac chit keo tu FeCls &
500 mg/L, PAC & 700 mg/L va Alx(SO4); & 620
mg/L. Trong d6, kha nang loai bé mau va crom &
lidu lwgng Aly(SO4); 620 mg/L va 600 mg/L khong
¢ su khac biét; do do, chon muc liéu luwong 600
mg Aly(SO4); /L cho muc tiéu kinh té va bao vé
mdi truong. Nhu vy, lidu luong chét keo tu tot
nhét dé loai bo dd mau va crom dugc dé nghi chon
la FeCl; ¢ 500 mg/L, PAC ¢ 700 mg/L va
AL(SO4); & 600 mg/L. Véi liéu luong cac chit keo
tu ndy, twong ung vo&i hiéu suét loai bé mau lan
luot 1a 82,27%, 83,74%, va 77,65%:; v6i hiéu suét
loai bo crom téng 13 99,85%, 99,76% va 99,66%.

45 =3 Chroenium téag (mg'L) ) Cr™* (mgl)
~o-Démiu (PrCo)
3 4

4 &= Cr* (mgl)
1
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LiLh
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el v v
> »w ©

560 ?8 600

Licu lugug AL (SOA)) (mg 1-)

Hinh 5: Kha ning loai bé mau va crom ciia 3 loai chit keo tu

185



Tap chi Khoa hoc Truong Pai hoc Can Tho

3.3 Xac dinh pH thich hop cho qua trinh
keo tu

Do pH cua nudc thai thue da c6 pH 3,9 (tinh
axit) nén phai dung Ca(OH), dé nang pH lén
ngudng pH 6 - 8 (cac gia tri khao sat cu thé & pH

S6 chuyén dé: Méi truong va Bién doi khi hgu (2017)(1): 181-189

3,9; 6,0; 6,5; 7,0; 7,5; 8,0). BaglatrlpHgannhat
cua tung loai chat keo ty cho hiéu suét loai bo crom
va d6 mau tot nhit dugc téng hop va ghi nhan &
Béng 3.

Bang 3: Thanh phén nuwée thai truéce va sau xir Iy keo tu ¢ 3 mirc pH phut hop

H H ... f A . Cr¥ Crf*  Crom tén
g:‘?lu vio  sau xirI;y* DY dyc (NTU)" D mau (Pt/Co) (mg/L)" (mg/L)" (mg/L)g*
Nuwéc thii dau vio

3,9 982 534 697 285 982
Doi véi FeCls

7,0 6,6 +0,1d 8,6 +0,9d 89,8+22d 1,10+£0,04d 0,58+0,01d 1,69+ 0,04d

7.5 6,9+ 0,2¢ 3,9+0,3¢ 75,0+£2,8¢ 0,97 +0,08¢ 0,49 £0,04¢ 1,45+0,08e

8,0 7,7+0,1f 6,5 +0,3f 82,1 +22f 1,06+0,07f 0,53 £0,04f 1,59 +£0,04f
Déi véi PAC

6,0 5,8+0,1b 9,1 £0,4b 116,3+ 5,0b 2,24+0,14b 1,13+0,08b 3,38 +£0,08b

6,5 6,4+0,1c 47 +0,4c 85.4+4,5¢ 1,3040,07¢ 0,66+0,07c 1,96 + 0,08¢c

7,0 6,8 +0,1d 6,3 +0,3d 95,3 +2,9d 1,43+0,04d 0,78+0,02d 2,21 £0,07d
Doi voi A(SO);

3,9 3,7+0,1a 69,1 £3,3a 176,3+7,0a 7,17 +0,80a 390+0,44a 11,07 £1,24a

6,0 5,7+0,1b 10,2 + 1,9b 1383+3,5b 241+0,12b  1,30+0,03b 3,71 +0,15b

6,5 6,3+0,1c 5,2+ 0,6¢ 106,7 +4,9¢ 1,94 £ 0,08¢ 1,06 £0,04c 2,99+0,12¢

Chit thich: * S6 liéu trong ¢t la gid tri trung binh + dg leéch chudn (SD) ctia nghiém thire (NT) lap lai 3 lan. Cdc nghiém
thirc trong cung mot cot co cung mot ky tw giong nhau thi sai khac khong co y nghia thong ké (p > 0,05)

Theo két qua trinh bay & Bang 3, pH thich hop
cho ba loai phén khac nhau, hiéu suit tot nhat cua
qua trinh loai bé crom va do mau & ba gia tri pH
khac nhau, va cac gia tri pH nay déu nim trong
khoang pH 6 — 9 phu hgp cua ba loai phén trong
qué trinh keo tu tao bdng (Wang et al, 2005,
Aboulhassan e al., 2006). Ca ba loai phén déu lam
giam pH cla nudce thai. Didu ndy c6 thé giai thich
do ca ba loai phén nay déu tiéu thy alkalinity trong
qua trinh tao bong nén nudc thai cé pH giam so voi
trude khi xu 1y (Pizzi, 2005).

3.4 Polymer thich hop loai b6 crom

Nhim xé4c dinh hiéu qua keo tu khi két hop
FeCls, PAC va Aly(SO4)3 v6i polymer [+] C-1492.
Thi nghiém duogc thyc hién ¢ diéu kién pH 7,5 véi
lidu lwong FeCl; ¢ 500 mg/L, PAC & 700 mg/L va
Aly(SO4); & 600 mg/L da xac dinh & myc 3.2. Liéu
lugng polymer duoc thi nghiém & néng do tu 1, 2,
3, 4,5 va 6 mg/L. Két qua thi nghiém két hop
polymer véi 3 loai phén duoc danh gia vé kha nang
loai bo crom (crom téng, Cr¥*, Cr%, d6 mau duoc
thé hién qua d6 thi Hinh 6.
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Qua két qua trinh bay ¢ Hinh 6 ta thiy khi ting
lidu lwong polymer tir 1 1én 4 mL thi cac thong sb
khao sat dd mau, crom giam dan (twong tng voi
hiéu suat xir 1y ting dan); khi lidu lwong polymer
tang 1én 5 mg/L va 6 mg/L thi cac gia tri nay ting
((twong Gmg voi hiéu suat xir Iy giam). Chi duy
nhét gia tri ¢ mau ¢ nghiém thirc PAC giam thap
& lidu lugng polymer SmL nhung khong c¢é su khac
biét vdi gia tri mau & polymer 4 mL. Tur do, ta c6
thé khang dinh lugng 4 mL polymer 14 thich hop
nhét trong viéc loai bo d6 mau, crom (crom téng,
Cr* va Cr®).

O lidu lwong 4 mL polymer thi gia tri tuong
mg ghi nhan dugc cua d6 mau, crom tong, Cr’* va
Cr®" twong tmg voi nghiém thiac FeCl; 1a 59,2
Pt/Co, 1,11 mg/L, 0,78 mg/L va 0,33 mg/L; véi
nghiém thirc PAC la 67,57 Pt/Co, 1,63 mg/L, 1,13
mg/L va 0,51 mg/L; véi nghiém thuc Al(SO4); la
83,25 Pt/Co, 2,26 mg/L, 1,62 mg/L va 0,74 mg/L.
Véi két qua nay, hi¢u suét xur 1y twong ddi cao cho
mau va crom tong, lan lwot cho FeCls 1a 91,2%,
99,90%; cho PAC la 90,00%, 99,85%; va cho
Al (SO4)3 1 85,67%, 99,78%.
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Hinh 6: Quan hé giita ndng do crom, dd mau va lidu lugng polymer

Tir két qua thi nghiém cho thiy FeCl; 1a chat
keo tu cho hiéu qua xtr 1y tot nhat trong 3 loai phén
da nghién ctru (twong dong vai cac két qua nghién
cuu cua Ates et al., 1997; Kabdasli et al., 1999;
Song et al., 2004). Két hop hidu sudt xir Iy véi cin
dbi gia thanh ta thdy nghiém thic két hop 500
mg/L FeCl; + 4mg/L s€ ¢6 hi¢u qua cao hon so véi
680 mg/L PAC + 4 mg/L polymer va 600
mg/L Al2(SO4)s3 + 4 mg/L polymer. Do do6,

FeCl; dugc chon thuc hién thi nghiém thyc té.

E 3.2 i ?7
Ea'wl.s /
é 1 %

0.5 %

=]

3.5 Xac dinh lugng 6zon phu hgp cho qua
trinh suc 6zon

Thi nghiém dugc thuc hién véi nudce cap licu
lwong suc 6zon thay ddi tir 1 — 10 phat & 3 cap luu
luong Q = 2397, 5059 va 7772 mL/phuat (tuong
g v6i 3 mirc do cua luu lugng ké cole parmer:
10, 20 va 30). Cac két qua ghi nhan ndng do 6zon
on dinh va dat trang thai bdo hoa sau 5 phit. Do
do6, thoi gian 5 phat duge chon cho cac thi nghiém
tiép theo nham xac dinh ndng d6 dzon va chiéu cao
cot xtr Iy. Két qua dwoc tong hop trén Hinh 7.

Chiéu cao cdt nude (H)

H H=12m
Nghiém thiee chiéu cao cft mwréc

Q=2397mL/phit @Q= 5059 mL/phit

H=14m

& Q= 7772 mL/phiit

Luu lwgng

(mL/phut) m 12m 14m
Q=2397  2,79+£0,09 3,36+0,08 3,62+0,05
Q=5059  325+0,06 3,60+0,05 3,73+0,05
Q=7772 2754010 3,43+0,05 3,61+0,10

Hinh 7: Liéu lwgng va nong d9 6zon trong thi nghiém

Can ctr vao két qua Hinh 7, lugng 6zon hoa tan
trong 3 thi nghiém véi chiéu cao 1 m, 1,2 m, 1,4 m,
thoi gian syc khi 5 phut, khi ting chiéu cao cot
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nude voi cung luu luwgng suc khi thi ugng 6zon
hoa tan cao hon do thoi gian tiép xtc gitra 6zon va
nude lau hon. Tuy nhién, khi ting Iuu lwong suc
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khi tir 2397 1én 5059 va 7772 mL/phit thi lugng
0zon hoa tan tang Ién ¢ luu lvgng 5059 mL/phat va
giam khi ting luu lwong 1én 7772 mL/phat. Diéu
nay cho thiy & luu lwong suc khi cao chua chéic s&
hiéu qua ma chung c6 thé lam cho 6zon thoat ra
nhanh hon va lam cho lugng 6zon hoa tan giam.
Do @6, ¢ thoi gian suc khi 5 phut, cdt nude cao 1,4
m va luu lwong suc khi 5059 mL/phit s€ cho lugng
6zon hoa tan cao nhét 3,73 mg/L Os. Cac thong sd
nay s€ dugc chon trong thi nghiém trén nudc thai
thudc da thuc té.

3.6 Xirly crom bing qua trinh suc 6zon két
hgp keo tu tao bong

Tir cac két qua thi nghiém dinh hudéng va thi

S6 chuyén dé: Méi truong va Bién doi khi hgu (2017)(1): 181-189

nghiém xac dinh cac thong sd van hanh thich hop,
thi nghiém xt Iy crom bing qua trinh suc 6zon két
hop keo tu tao bong dugc thuc hién trén nudc thai
thuc t& véi cac thong sb thiét ké va van hanh cu thé
nhu sau:

— Chét keo tu 500 mg/L FeCl; két hop 4 mg/L
polymer (+) C — 1492 sir dung trong qua trinh keo
tu tao bong (NTO)

— Thiét bi xr 1y 6zon 80L, cao 1,4m (Q =
5059 mL/phut; thoi gian suc khi = 5, 10 va 15
phut) — twong ing véi cac nghiém thuc NT1, NT2
va NT3.

) Két qua thi nghiém qué trinh keo tu tao bong
két hgp 6zon dugc trinh bay trong Bang 4.

Bang 4: Két qua thi nghiém keo tu tao bong két hop suc 6zon

. Nghiém thirc (NT) QCVN

Chi tieu thi nghiém Dau vao NTO NT1 NT2 NT3 40:?011
(cdt A)

pH" 7,5 7,2+0,la 72+0,la 7,1£0,1b 7,1+0,1b 6-9
Do duc (NTU)" 1082 1,9+ 0,3a 1,5£0,1b 1,0+0,2¢c 0,8+0,1c -
Do mau (Pt/Co)” 682 63,5+28 545+19 36,8+1,8c 33,7+3.,3c 50
Cr** (mg/L)" 710 0,78 +£0,10a 0,15+0,03b 0,09 +0,02¢ 0,07 £0,01c¢ 0,2
Cr® (mg/L)" 302 0,36+0,05 KPH KPH KPH 0,05
Crom téng (mg/L)" 1012 1,14+0,15a 0,15+0,03b 0,09 +0,02¢c 0,07 +0,01c -

Chii thich: Céc nghiém thire trong ciing mot hang ¢6 it nhat mét ky tw giong nhau thi sai khéc khéng cé ¥ nghia thong ké

(p > 0,05). KPH : Khéng phat hién

Két qua thi nghiém ¢ Bang 4 cho thay qua trinh
keo tu - tao bong da lam giam d¢ duc, mau va crom
dang ké; qua trinh 6zon hoa s& tiép tuc loai bo cac
thanh phan 6 nhidm nay. Khi bat ddu nghiém thirc
suc 0zon (sau keo tu tao bong), khi tang thoi gian
suc 6zon thi thi ndng d6 cac chat 6 nhiém giam;
trong d6 khong phat hién Cr6+. Cac gia tri pH, do
mau, Cr** Cr®" déu dat QCVN 40:2011/BTNMT —
cot A. Didu nay c6 thé két luan rang, qua trinh keo
tu tao bong Kkét hop suc 6zon hoan toan céd thé loai
b6 crom va mau dat quy chuan quéc gia.

4 KET LUAN VA DPE XUAT

Két qua nghién ciru cho thay crom hién dién
trong nudc thai thudc da hoan toan céd thé loai bo
bang qua trinh keo tu tao bong va oxy hoa ning cao
bang 6zon nhu giai phéap tién xtr Iy nudce thai nganh
thudc da trude khi ap dung cac qua trinh xtr 1y sinh
hoc. Hai cong doan xtr Iy két hop gitra keo tu (500
mg/L FeCl; va 4 mg/L polymer C & pH 7,5) va oxy
héa nang cao voi tac nhan 6zon (cot cao 1,4 m, thé
tich 17 L, cong suét phat 6zon 2 g/h, thoi gian 10
phiit) cho két qua ghi nhan nong do Cr**, Cré* va
mau trong nudc thai dau ra lan luot 13 0,09 mg/L,
0,00 mg/L va 36,8 Pt/Co. Céac gia tri crom (Cr’*,
Cr®) va mau thap hon gia tri cho phép cia QCVN
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40:2011/BTNMT, c6t A va hoan toan khong gay
ddc cho cac cong doan xtr 1y sinh hoc.

Polymer C -1492 chua mang lai hiéu qua loai
b6 crom cao; do d6, cé thé nghién ctru chét trg keo
tu thay thé nham mang liéu hiéu qua trong xu ly
nudce thai thude da.
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