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1.PAT VAN PE

CANTHO UNIVERSITY
O Nganh thudc da ¢ Viét Nam da va dang phat trién manh
trong nhirng nam gan day, dac biét la thuéc da ca sau o
cong thwong, 2010),

d Cong nghé thuoc da: mtre trung binh thap; dinh marc
nwoc thai 40 — 50 m3/tdn da mudi > murc trung binh 30
mM3/tan da (Ngs Quang Pai va Nguyén Hiru Cuéong, 2013).

d Crom la kim Ioai‘ dwoc s dung,trong nwc’)’q thai thudc da
(Cr3*, Cr®*) va can loai bo & xuong mdrc thap 0,05 va 0,2
mg/L (QCVN 40:2011/BTNMT);

d Ngwéng gay e ché twong irng cho cdng doan x& ly sinh
h(_)C la 1 - 10 mg/L va 15 - 50 mg/L (Anthony & Breimhurst, 1981).

Qd Can giai phap loai bd crom hiéu qua; cé thé dung keo tu
tao bédng dung FeCl., + oxy hoa nang "¢46" <"




2. PHUONG PHAP NGHIEN CUU

CANTHO UNIVERSITY
Thi nghiém (TN) st dung: Hoa chat, thiét bj Jartest, thiét bi 6zon — keo tu tao
béng, nwéc thai tai co s& thudc da Trinh Van Hoa (Vinh Long).

- Phan tich: pH, dé mudi, dd mau, do duc, SS, COD, BOD., ammonium, nitrate,
TKN, P,, Cr3*, Cré*, crom tong. Tach dong thai chira crom (3 lan |ap)

Q Hoa chat st dung trong thi nghiém gom co PAC, Al(SO,),.18H.0,
FeCl;.6H,0, Polymer cationic C-1492, Ca(OH), (xem bang)

Tén héa chat Do tinh khiét | Trong lwong Xuat xr
riéng
polyaluminum 31% (chat khéng - Trung Quéc
chloride (PAC) tan < 1,5%)
Al2(S04)3.18H20 > 99% - Trung Qudc
FeCl3.6H20 > 99% - Trung Quéc
Polymer cationic 0,75 g/mL Anh
C-1492 ]
Ca(OH)2 > 95% . Trung Qudc

WWW.CTU.edU.



2. PHUONG PHAP NGHIEN CcUU

CANTHO UNIVERSITY
: X . -G]u' chia
K Thiét bi Jartest o 20
, _ y - : (B i Thict bi khuay
i i @ i Thiét bi do hru hrong
g trong dwrmg 6ng kin bing
i siéu am (cole parmer)
. i il I e« | Bang diéu khién
g 9
. #@ Diu phan phoi khi
a®e .
- - ~ - | &
| | 1
Tdc do khuay 0 -300 vong/phut; -
th&i gian khuay 0 — 999 phut; ] )
6 cbc (2 lit/cbe); = 1 = -8 Cénh khéy
6 canh khuay déng truc ;.1 ; ¥| =
h=1,2-1,5m g
Hinh hép dirng, d = 0,12m =
Ty 1& h/d = (5 - 10) q
Vi = (1,4m x 0,12m x 0,12m) x4 cét = 1200 P L

20L x 4c6t=80L
(Thé tich hoat déng 17L/cot) A "
M&ay 6zon c6 thiét bi do cole palmer d MO hinh 6zon — keo tu tao bong

(USA) www.ctu.edu.vn S
Kl 10% dé hap thu khi 6zon dw



CANTHO UNIVERSITY

3. KET QUA VA THAO LUAN

3.1 Banh gia dac tinh nwéc thai

Khao sat — danh gia:
d Co sd nho, thu cbng
Q Duing Na,S va Ca(OH), (lam mém

da — TACH VAY), (NH,),SO,
(TACH THIT MO), H,0, va
(NH,),SO, (TAY TRANG), NaCl,
HCI va Cr,(SO,), (khuéch tan chét
thudc vao da — LAM XOP —
THUQC CROM), héa chat nhudm,
phu gia, HCOOH va dau (THUQC
LAl — NHUOM).

Dinh mwrc dung nuwdée: 80 - 100
lit/kg da thanh phdm ~ 80 — 100
m3/tAn da: nhiéu > mirc trung binh
VN 40 — 50 m3/tan da hodc tai cac

nwdce tien tién 30 m3/tan da (Ngo
Quang Dai et al, 2013)

Da twoi

i

NazS, Ca(OH):... >

Tach vay

(NH4)»2S04... —»

A

Tach thit, mé

h 4

H202,(NH4)2S04... . Tay trang
v
NaCl, HCl1, Lam xép -
Cn2(S04)3 i Thudc crom
Hoa chat nhudém, Thuéc lai, Nhuém
phu gia, HCOOH, —»
dau... v

Sin phim da mém

Nuwdc thai: Bazo,
H2S. mubdi, SS,
BOD.COD....

Nudc thai: Bazo,
Amoni. HzS, SS.
BOD.COD....

Nudc thai: Trung
tinh. Amoni,
COD...

Nuwdc thai: Axit |
Crom, mau, mubi,
BOD.COD.TDS....

Nudc thai: Axit,
mau. Crom. BOD,
COD...

Quy trinh thudc da cac sau co s& Trinh
Van Hoa (Vinh Lon

w.muglu.vn A




CANTHO UNIVERSITY

3. KET QUA VA THAO LUAN

3.1 Banh gia dac tinh nwéc thai

Nong do 6 nhiém & tirng cong doan san xuat

Théng sé

pH

Db mau (Pt/Co)
Db duc (NTU)

SS (mg/L)

BOD; (mg/L)

COD (mg/L)
BOD/COD

Crt(“ing (mg/L)

Cr3*(mg/L)
Crb*(mg/L)

Tach vay
(1)

12,2+ 0,2
134+ 8,0
1162 + 163
2287 + 108
4273 + 141

8086 + 289
0,53
KPH

Tach thit
mé (I1)
8,3+0,2
102 + 13,5
971 £ 80
1963 + 223
1431 + 430

2603 + 559
0,55
KPH

Thanh phan nudec thai:

Taytrang  Thudc Nhuém Dong crom
(1) crom (V) (V) (VI)=IV+V
7,320, 3,702  44+072 @
433+114 444+850 700%359  591+09172
348 +71 1018+210 744+240 1060 +61,5
733+ 144 2233+277 1634403 2232 +130
373+61  490+64 796+ 84 602 + 82
1106+ 144 1569252 2367 +£231 1889 + 101

0,38 0,31 0,34
KPH 1300 + 58  224,7 + 21 , 1028,67 52

WAV Wl sl VO

803,33 + 23

225,33+ 29




3. KET QUA VA THAO LUAN

CANTHO UNIVERSITY
3.2 Xac dinh liéu lwong chat keo tu thich hop cho qua trinh keo tu

TN1: Khao sat qua trinh keo tu ¢ pH 7,5 mtrc 300 — 800 mg/L cho ca 3 loai FeCl,,
PAC, AL,(SO,); => chon HS xtur Iy d¢ duc va crom tot nhat.
Dau vao: do duc 1.060 NTU va Cr 1.022 mg/L. KQ thi nghiém:

——FeClz:  —a—PAC —— Al(SO4)3 =r —o-FeCly —wPAC —— AL(SO4R

P duc (NTU)
S
Chromium t{'l_‘]:lg (mg/L)
[ (=]

300 400 500 600 700 800 0 . . ' :
Liéu hrong chit keo tu (mg/L) 300 400 500 600 700 800

Liéu rgng chit keo tu (mg/L)
Chat keo tu tang, do duc giam — tang lai. Chat keo tu tang, do duc giam — tang lai

Lugng CKT thich hgp loai bé do duc va crom: 500 mg/L FeCl;, 700 mg/L PAC, 600 mg/L Al,(SO,); ~
hiéu suat xir Iy 99,67%; 99,58%, 99,55% va 99,84%, 99,81% va 99,500.ctu.edu.vn S — — ———




CANTHO UNIVERSITY

3. KET QUA VA THAO LUAN

.Y

y 4

3.2 Xac dinh lieu lwong chat keo tu thich hop cho qua trinh keo tu

TN2: Can cit KQ TNI, tién hanh TN2 & muc chénh liéu leong 20 mg/L, cu thé vai:
cép (460, 480, 500, 520, 540 va 560 mg FeCl, /l); (660, 680, 700, 720, 740 va 760
mg PAC/L); (560, 580, 600, 620, 640 va 660 mg Al,(SO,)s/L). KQ thi nghiém

4.5 4

| Cr% (mg/L) —+—D§ mau (P/Co)

w

Néng d6 Chromium (mg/L)

w (2] o
o
|

IS

Néng 46 Chromium (mg/L)
[os] L5}

-

(=]

EZAChromium téng (mg/L) Cr¥* (mgL)

o
7
1R

o
460 480 50 520 540 560
Liéu heong FeCl3 (mg/L)

i
w
[=]

A Chromium téng (mg/L) Cr*~ (mg/L)

—
I
o

Cr% (mg/L) —+—Dé mau (Pr/Co)

TS
wu o
au (Pt/Co)

—
w
(=]

=
PR
(=T

-
jay
w

—
=
[=]

560 580 _ 600 640 660
Liéu hrong Ak(SO4)3 (mg/L)

r 120

- 100

- &0

- &0

- 40

- 20

- 0

Pém

Pd mau (Pt/'Co)

4.5 4 140

EZ2 Chromivm héug (mg/L) =1 Cr** (mg/L)

) 4 = Crf (mg/L) —+—Dd mau (Pt/'Co) L 120
@35
) L 100 -
§ 31 S
=2
F 25 | a0 @
H =
3 27 80 §
215 | o
M Lap A
a 14
8 -
Z s | ] 0

0 B g

Liéu hrong PAC (mg/L)

Khé nang bo do mau va crom cua CKT FeCl; ¢ 500
mg/L, PAC ¢ 700 mg/L va Al,(SO,); 6 620 mg/L.

Pé nghi chon:

FeCl, & 500 mg/L, PAC & 700 mg/L va Al,(SO,), &
600 mg/L ~ hiéu suat loai bo mau lan luot 1a 82,27%,
83,74%, va 77,65%; v6i hicu suat loai bé crom tong
12 99,85%, 99,76% V3,99,66 %4y vn




CANTHO UNIVERSITY
3.3 Xac dinh pH thich hop cho qua trinh keo tu
Nudc thai pH 3,9 (thap); dung Ca(OH), dé nang pH 1én ngudng pH 6 — 8. (Cac gia
tri khao sat cu thé & pH 3,9; 6,0; 6,5; 7,0; 7,5; 8,0).

Thanh phan nuéc thai trude & sau xi Iy keo tu & 3 mic pH phu hop

——————— 7 = = N ¢ Wm 3 mmm mo_mm
_pH pH - . o \ Ccr? Cré Crom téng

diuvio  sauxwly’ D% dyc (NTU)" /B4 mau (PCo) (mgiL) (mg/L) / (mg/L)’
Nwée thai dau vao I | l |

3,9 982 : 534 697 285 982
DPéi v&i FeCl, I I I .
7,0 6,6 +0,1d 86+09d , 898x22d ' .1,10 £ 0,04d 0,58 + 0,01d 1,69 + 0,04d '
7.5 6,9 +0,2e 39+03¢ | 750x28e | 10,97+008e 0,49 + 0,04e I 1,45+ 0,08e |
8,0 7.7 £01f 65+03f ° 821+22f - I 1,06 + 0,07f 0,53 + 0,04f I 1,59 + 0,04f *
Déi véi PAC I 1! I
6,0 5820,1b 9,1£04b | 1163500 I | 2.2420,14b 1,13+0,08b I 3,38 + 0,08b I
6,5 6,4 +0,1c 47+04c = 854+45c . * 1,3040,07c 0,66+0,07¢ I 1,96 + 0,08¢c -
7,0 6.8 +0,1d 63+03d | o53+204 | ' 1,43+0,04d 0,78+0,02d 221+0,07d |
Déi véi Al,(SO,); I L | :
3,9 3,7+0,1a 69,1 +3,3a 176,3+7,0a . *7,17+0,80a 3,90  0,44a I 11,07 £ 1,24a .
6,0 5,7 £0,1b 102+100 | 1383:350 | '_2,41 +0,12b 1,30 £ 0,03b 3,71+0,15b |
6,5 6,3+0,1¢c 52£06c | 1087£49c ,; %.94%008 106+004c,\ 299+0,12c

4 am s mw o = Y am s mwm s =

pH nam trong khoang pH 6 — 9 cho cé ba loai phén diing trong qua trinh keo tu tao bong (phu
hop vdi Wang et al., 2005, Aboulhassan et al., 2006). 3 loai phén tiéu thu alkalinity trong qua

trinh tao bong nén nudc thai cé pH giam so véi trude khi xir 1y (Pizzi, 2005).
WWW.CtU.dU.VN




3. KET QUA VA THAO LUAN

CANTHO UNIVERSITY
3.4 Polvmer thich hoo loai bé crom
Sy |me ] Két hgp FeCl,, PAC va Al,(SO,), véi polymer [+]
sl g C-1492 ¢ didu kién pH 7,5 véi lidu luong 500
it 9% mgl/LFeCl,, 700 mg/L PAC v 600 mg/L Al,(SO,);
£ N (KQ muc 3.2). Polymer mutc 1, 2, 3, 4,5va 6
2o LR UH HE HHUUE ™ mp/L. Két qua thi nghiém:
Liéu lwgng polymer (mg/L)
. - ti: s O 4mL polymer d6 mau, crom tong, Cr3* va Cr®" tuong tng:

; 2501 B g voi FeCl, 1a 59,2 Pt/Co, 1,11 mg/L, 0,78 mg/L va 0,33 mg/L;
4 2004 é vo1 PAC 1a 67,57 Pt/Co, 1,63 mg/L, 1,13 mg/L va 0,51 mg/L;
£ Vi Al(SO,), 1a 83,25 Pt/Co, 2,26 mg/L, 1,62 mg/L va 0,74
; ;Dz : rpg/L. Hiéu suét xir Iy twong d6i cao cho mau va crom tong,
£ oo iIN AN ZN AN Pi lan lugt cho FeCl, 1a 91,2%, 99,90%; cho PAC 1a 90,00%,
T E—— 99,85%; va cho Al,(SO,); 1a 85,67%, 99,78%.
45 4 Cr* —+—Dj miu - 140

= FeCl, 13 CKT cho hiéu qua xur 1y t6t nhat (twong dong
v6i cac két qua nghién ciru ciia Ates et al., 1997; Kabdasli et
al., 1999; Song et al., 2004).

— Két hgp HS voi gia thanh chon NT 500 mg/L FeCl, +

4mg/L WWW.CtU.edU. VN

Nong dé chromium diu ra (mg/L)

Liéu hrong polymer (mg/L)



3. KET QUA VA THAO LUAN

CANTHO UNIVERSITY
3.5 Xac dinh lwong 6zon phu hop cho qua trinh suc 6zon
TN trén nudc cap; thoi gian 1 — 10 phat ¢ 3 cap luu luong Q = 2397, 5059 va 7772 mL/phut
(twong Gmg vdi 3 mire do trén cole parmer: 10, 20 va 30) => Néng dd 6zon on dinh va dat trang thai
bao hoa sau 5 phat. Chon t= 5 phut cho TN tiép theo XD nong d6 6zon va H(m) cot nudc:

[ury

45 -~ o - -
L Liru Irong Chieu cao cot meot (H)
:..5‘ 3.5 ' 'ﬂ]LIj.'lut'
£ 3 ; ! lm 1L.2m l4dm
§%2.5
2g 2 _ N T L £ L £ L
o Q=135 279000 336008 3.6 2005
=1}
81
z
.o

(=)

(s )

H=1m H=1.2

-
Nghiém thikc chiéu cao cét nwée el

BQ=2397 mLiphit @Q= 5059 mL/phit Q= 7772 mL/phit
3 TN: luong 6zon hoa tan trong 3 thi nghiém véi chiéu cao 1m, 1,2m, 1,4m, thoi
gian suc khi 5 phut. Luong 6zon hoa tan cao khi thot gian dai. Tuy nhién, khi tang
luu Iwong suc khi tir 2397 1€n 5059 va 7772 mL/phut thi lwgng 6zon hoa tan tang
1én & luu lwong 5059 mL/phat va giam khi tang luu lwong 1én 7772 mL/phat =>
thoi eian suc khi dai chua hin 1 tot!
=> Chon tho1t gian suc khi 5 phut, H= 1,4m va g= 5059 mL/phut sé cho lugng 6zon
hoa tan cao nhat 3,73 mg/L O,. Ap dung trong TN trén nuéc thai thudc da thuc te.



3. KET QUA VA THAO LUAN

CANTHO UNIVERSITY

3.6 Xtr ly crom bang qua trinh suc 6zon két hop keo tu tao bong
Tong hop KQ thi nghiém truée, chon théng sé6 TN cho xu Iy Crom:
v" 500 mg/L FeCl; + 4 mg/L polymer (+)C-1492 cho qua trinh keo tu tao bong (NTO)
v’ Thiét bi xur ly 6zon 80L, cao 1,4m (Q = 5059 mL/phut; théi gian suc khi =5, 10 va 15
phat) — twong @ng vaéi cac nghiém thire NT1, NT2 va NTS3.

Nghiém thire (NT) QCVN
Chi tidu thi = 40:2011
oA au "
nghi¢m VA0 NTO NT1 NT2 NT3 (cot A)
pH 75 72+0la  72+0la 71x0lb 71%0lb  6-9

Do duc (NTU)” 1082 1,9+0,3a 15+0,1b 1,0+£0,2c 08+0,1c
Do mau (Pt/Co) 682 63,5+ 2,8a 545+19b 36,8+1,8c 33,7+3,3c 50

FCr(mg/ll)” 710 0,78+0,10a 0,15%0,03b 0,09£0,02c 007+00lc 02
1
LCr(mglL) e BeeEbes Al N e 005__:
Crom tdng 1012 114+015a 0,15+0,03b 0,09+0,02c 0,07 +0,01c
(mg/L)"

=> pH, d6 duc, do mau Cr3+, Cr6+ déu giam va dat QCVN 40:2011 (cot A)

www.ctu.edu.vn 4



KET LUAN & KIEN NGH]

CANTHO UNIVERSITY
Keét luan

[ Crom trong nuéc thai thudc da cé thé loai bo bang qué trinh keo
tu tao bong + oxy hda nang cao

H Két hO’p qUé. trinh keo tu (500 mg/L FeCl, va 4 mg/L polymer C & pH 7,5) va
oxy hda nang cao vai tac nhan 6zon (cét cao 1,4 m, thé tich 17 L, cong
sut phat 6zon 2 g/h, thoi gian 10 phat) cho két qua ghi nhan nong d6
Cr3+, Cré* va mau trong nudc thai dau ra lan luot 12 0,09 mg/L,
0,00 mg/L va 36,8 Pt/Co (dat QCVN 40:2011/BTNMT, cot A) va
hoan toan khong gay doc cho cac cong doan xur ly sinh hoc.

Kién nghi
O Polymer C -1492 chwa mang lai hiéu qua loai bo crom cao — c0
thé ngh|én cuu chat keo tu thay the khac Www.ctu.edu.vn
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