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XAC PINH PIEU KIEN TOI UU KEO TY PHAM NHUQM BASIC RED 46
TRONG NUOC THAI BANG PAC THEO PHUONG PHAP
QUY HOACH THUC NGHIEM
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(Bai nhdn ngay 01 thang 09 nam 2008, hoan chinh sita chita ngay 12 thang 03 nam 2010)

TOM TAT: Trong céng trinh nay, PAC da dwoc sir dung dé loai b pham nhugm Basic Red 46,
mot loai phzfn nhuém cation, khéi nude thai dét nhuém. Anh huong ciua ham lwong PAC, pH va thoi
gian xi Iy t6i hiéu sudt xir Iy COD, hiéu sudt xir Iy mau da dwoc khdo sat. Bang phwong phdp Quy
hoach thuc nghiém da chi ra diéu kién 16i wu cho qua trinh keo tu tinh theo ham luong PAC, pH va thoi

gian twong wng la 785 mg/L; 12 va 105 phut.

Tir khéa: PAC; Nude thai dét nhuém; Pham nhudm cation; Quy hoach thiec nghiém; Piéu kién

o1 wu.

1.MO PAU

O Viét Nam, dét nhuom la mot trong
nhimg nganh cong nghiép quan trong trong sy
phat trién cia nén kinh té qudc dan [1,2]. Pay
12 nganh c6 doanh thu 16n thr hai, chi sau xuét
khau dau thé, vi thé duge Nha nudce dau tu va
¢6 tdc @6 phat trién rat nhanh. Phdm nhudm 1a
mot trong nhing thanh phan khong thé thiéu
trong qua trinh dét, tao mau. Chung loai phim
nhudém dugc st dung rat da dang. Phim nhudém
cation, chira nhom azo dugc sir dung kha rong
rdi & nude ta, dic biét 1a cic co s6 co san xuét
hang len, soi [2].

Trong qué trinh san xuét, luong phim
nhuém du thira cing cic héa chit phu gia
chinh 1a nguyén nhan dan tdi tinh trang 6
nhiém moéi truong cuc ky trim trong (dac biét
12 6 nhim mau sic va 6 nhi®m chét hitu co) &
nganh dét nhuém. Sy 6 nhiém s& can trd viée
truyén 4nh sang vao trong nudc, can tré qui
trinh quang hop; kim ham sy phat trién, tham
chi ti€u diét cac loai thuy sinh séng trong cac
ngudn nude tiép nhan [2,3,7]. O nhifm méi
truong gay ra do cong nghi€p dét nhudm ciing
gdy anh hudng nghiém trong, tryuc tiép tdi cude
sdng ciia con ngudi trong va quanh nha may.
Giai quyét bai toan méi treong dang 13 yéu cau
cép bach & hau hét cac co s& dét nhudm.

Pé xur Iy nuéc thai chira pham nhuém
cation, ngudi ta c6 thé sir dung nhiéu k¥ thuat
khac nhau; trong d6 k¥ thuat hip phu cho hiéu
qua kha cao nhung chi phi thuong khong nho,
kho ap dung; k¥ thudt sinh hoc c¢6 kha nang
loai b6 BOD, SS rét tot nhung lai it hiéu qua

trong muc dich loai b6 mau vi phém nhuém
thuong phan hay sinh hoc rit cham, thoi gian
xu ly thuong keo dai [6,10]. Ngay nay, cac ky
thut hoa 1y, hoa hoc thuong duge sir dung dé
loai béd mau trong nude thai dét nhuom. Cac ky
thuat phd bién duoc str dung gdm co: hip phu
[2,3], oxi héa, két tia hoa hoc... Mdi k¥ thuat
xtt Iy c6 nhitng wu diém, nhuoc diém riéng
nhung nhin chung keo tu la ky thuat dugc sir
dung kha phé bién cho muc dich xtr Iy mau [5].

Trong nghién clru nay, anh hudng cuia
néng d6 chit keo tu PAC, thoi gian keo tu va
pH toi hiéu qua loai bé COD va hiéu qua loai
bd mau da dugc nghién ctru, khao sat. Dua trén
nhiing két qua thyuc nghiém thu dwoc, diéu kién
t6i wu cho qua trinh keo tu dd dugc xac dinh
bang phuong phap quy hoach thuc nghiém véi
su hd tro ctia phan mém thng ké, mo hinh va
ké hoach hoa thuc nghiém, Modde, phién ban
5.0.

2.THU'C NGHIEM

2.1.Héa chét

Phdm nhudm Basic Red 46, BR46 (Cation
red X-GRL) str dung trong nghién ctu dugc
cung cap boi Cong ty Dét len Mua Dong
(Nguyén Tuan, Thanh Xuan, Ha N¢i). Hinh 1
trinh bay cau truc phan tir cia BR46.

Véi muc dich xac dinh Xmax , dung dich
chi chira BR46 da dugc sir dung dé ghi ’phé
UV-Vis ¢ vung 300 nm - 800 nm trén thiét bi
UV-Vis spectrophotometer (UV-1650 PC,

SHIMADZU Co., Nhat Ban), Két qua ’duqc
trinh bay trén bdng 1. Gia tri budc song hap thu
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Hinh 1. Cu triic phan tir cia BR 46 (Cationic Red X-GRL).

Bang 1. Mot s6 dic trung cta BR 46

Tén goi Basic Red 46
Chung logi Cationic
Nhom sulfonic Khong
Nhom azo 1
7\‘max (nm) 529
Khodang pH 2-12

Xt, axit sunfuric va cac hoa chét su dun,g>
trong qua trinh xac dinh COD la cdc hoa chat
tinh khiet. Chat keo tu dung trong nghién ctru
la PAC cong nghiép.

2.2.Thiét ké thue nghiém

Anh hudng cua ba yéu té doc 1ap: ham
lwong PAC (x;), pH (xy) va thoi gian keo tu
(x3) t6i hai ham muyc tiéu la COD (y;) va do
mau (y,); diéu kién t6i wu dé van hanh qua

trinh keo tu dugc xac dinh bé‘mg phuong phap
quy hoach thyc nghiém. Cac bién doc 1ap duoc
ma hoa theo phuong trinh (1), xem bang 2:

X =5 X
"Ax,

1

(M

Trong d6: x; 1a gia tri thuc cua bi,é,n Xi; Xep
la gia tri trung binh cua khoang bién doi va
AX, 1a khoang thay d6i.

Quan h¢ gitta ham myc tiéu (y) va céc
nhan to (x) dugc mo ta theo phuong trinh bac
hai, phuong trinh (2), [8,9,11]:

n n 2 n
y=b,+ Zbi X, + [Zbiixi] + Zbinin
i=1 i=1 i<j
@)
Trong nghién ctru nay, n c6 gia tri bang 3
nén phuong trinh (1) c6 thé trién khai thanh:

2 2 2
y=b,+b X, +b,x, +b,;X; +b,X,X, +b;;X,X; + b X,X; + b, X; + b, x5 +by ;X5 (3)

Bang 2. Bang thiét ké thuc nghiém

Nhan | Bién ma hoa (X)

Nhan to to(f;)c 1 0 1
Ham lueong | 200 | 600 | 1000
PAC, mg/L !
pH Xa 2 7 12
Thoi  gian,
phut X3 10| 65| 120

O day, can tién hanh 34 thi nghiém dé hoi
quy va xac dinh cac hé sb trong phuong trinh
(3): by, by, by, b, bz, bis, bas, by, by, bz Y
nghia thong ké ctia cac hé so hoi quy dugc xac
dinh bang cach kiém tra chuan Student.

Phuong trinh hdi quy bac hai dugc xac dinh
dwa trén két qua kiém tra chuan Fisher. Mirc d6
phtt hop ctia md hinh hdi quy dugc thé hién
qua gia tri cua R?. Tat ca cac cong viée trén
cling nhu viéc xac dinh diéu kién téi uu cho
qué trinh keo tu dugc xac dinh bang phdn mém
Modde 5.0.

2.3.Quy trinh thwe nghiém

Quada trinh keo tu

Lay 100 mL dung dich miu cho vao cbc
thuy tinh 250 mL, diéu chinh pH bing H,SO,
(hoic NaOH), bd sung PAC va tién hanh khudy
trén may khudy tir trong thoi gian nhét dinh
(ham lugng PAC va thoi gian khuay cling nhu
pH tién hanh qué trinh keo tu dugc tién hanh
theo K& hoach thuc nghiém). Sau khi két thuc
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thoi gian khuéy, cho chit tro keo tu va tiép tuc
khuay trong khoang 5 phut. Tién hanh loc mau,

phan tich dé xac dinh d6 mau, COD.

Cac phwong phdp phén tich

'COD dugc xac dinh theo phuong phap tiéu
chuan [4]. Mau duoc xac dinh bang phuong

3.KET QUA VA THAO LUAN

Két qua xac dinh COD va do mau theo
Béng K& hoach thuc nghiém dugc trinh bay
trén bang 3. Dua trén nhimg két qua thuc
nghiém thu dugc trén bang 3, sir dung phuong
phap dap tmg bé mit dé phan tich thu duoc cac
két qua trinh bay trén bang 4 va bang 5.

phap tric quang tai budc song Ay (529 nm),
Aso. ) )
Bang 3. Két qua thuc nghiém theo Bang Ké hoach thuc nghi¢m
M o g‘a‘l’; cop s M o | Toigen | cop s
i) ¢phiit) (mg/L) izl (phut) (mg/L)
200 2 10 501.12 1.13 200 2 10 462.68 1.17
1000 2 10 514.44 0.81 1000 2 10 447.84 0.81
200 12 10 424.24 0.15 200 12 10 370.4 0.13
1000 12 10 409.12 0.11 1000 12 10 389.76 0.13
200 2 120 633.22 1.10 200 2 120 567.2 121
1000 2 120 436.64 0.93 1000 2 120 409.12 0.92
200 12 120 385.8 0.18 200 12 120 385.8 0.18
1000 12 120 273.6 0.14 1000 12 120 294.24 0.13
200 7 65 616.44 0.94 200 7 65 564 0.91
1000 7 65 458.48 0.91 1000 7 65 544.64 0.86
600 65 447.84 0.97 600 2 65 467.2 0.95
600 12 65 312.32 0.14 600 12 65 331.68 0.18
600 7 10 467.2 0.98 600 7 10 467.2 0.95
600 7 120 525.28 0.96 600 7 120 467.2 0.89
600 7 65 447.84 0.92 600 7 65 505.92 0.86
600 7 65 450.45 0.87 600 7 65 525.28 0.95
600 7 65 486.56 0.9 600 7 65 505.92 0.86
Bang 4. Cac hé s hdi quy thu dugc tir thue nghiém (ham muc tiéu: COD)

COD Coeff. SC Std. Err. P Conf. int(z)

Constant 489.655 9.36087 3.02e-26 19.3196

PAC -36.651 6.91789 1.96e-05 14.2776

pH -65.517 6.91789 1.41e-09 14.2776

Time -3.79502" 6.91789 0.58836 14.2777

PAC*PAC 54.24 13.365 0.000455 27.5836

pH*pH -101.89 13.365 7.33e-08 27.5836

Time*Time -9.93002 13.365 0.464699 27.5836

! Nhiing hé s6 in nghiéng 14 h¢ s khong co y nghia trong phwong trinh hdi quy.
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PAC*pH 9.79124 7.73444 0.217689 15.9629
PAC*Time -35.0713 7.73444 0.000136 15.9629
pH*Time -23.3862 7.73443 0.005866 15.9629
N=34 Q2= 0.798 Cond. no. = 4.4382
DF =24 R2= 0.902 Y-miss = 0
R2 Adj. = 0.865 RSD = 30.9377

Conf. lev. = 0.95

Bang 5. Cac hé s6 hdi quy thu dugc tir thuc nghiém (ham muc ti€u: Asy)

Asyg Coeff. SC Std. Err. P Conf. int(+)
Constant 0.902768 0.01296 3.24e-029 0.0267
PAC -0.0677999 0.00958 2.55e-007 0.0198
pH -0.4277 0.00958 1.29¢-024 0.0198
Time 0.0139 0.00958 0.159551 0.0198
PAC*PAC -0.00471828 0.01850 0.800854 0.0382
pH*pH -0.356218 0.01850 4.23e-016 0.0382
Time*Time 0.0362817 0.018450 0.0615497 0.0382
PAC*pH 0.065375 0.01071 2.62¢-006 0.0221
PAC*Time 0.011 0.01071 0.31443 0.0221
pH*Time -0.00862498 0.01071 0.428355 0.0221
N=34 Q2= 0.981 Cond. no. = 4.4382

DF =24 R2 = 0.991 Y-miss = 0
R2 Adj. = 0.987 RSD = 0.0428
Conf. lev. = 0.95

Nhiing két qua phan tich trén day cho thay
PAC va pH 14 hai hai nhan t6 c¢6 anh huong
manh téi COD (ham muc ti€u y;) va cd Asy
(ham muyc ti€u y,); thoi gian it anh huong toi
COD va Asyg, xem hinh 2 va hinh 3.

T bang 4 va bang 5 c¢6 thé viét dugc
phuong trinh hdi quy, md ta sy phu thudc ciua
Y1, y2 Va0 cac nhan té ndng do PAC (x,), pH
(x,) va thoi gian (time, X3) nhu sau:

y, = 489.655—36.651x, — 65.512x, +54.24x> —101.89x —35.0713x,x, — 23.3862x,X,
y, =0.902768 —0.0677999x, — 0.4277x, —0.356218x> +0.0362817x> +0.065375x X,

Hai phuong trinh hdi quy & trén phan 4nh
kha chinh xac mo hinh thuc nghiém, diéu nay
duoc khéng dinh qua cac gia tri d6 1éch chuén
R’ va tinh twong thich cia md hinh Q* (bang 4
va bang 5) va hinh biéu dién sy twong quan
gitta gia tri COD, Asjg thu dugc tir thyc nghiém
va thu dugc tr m6 hinh tién doan (hinh 4 va
hinh 5 tuong ng).

coD

R
e
e

RN

vttt
ARR TR AU
ks

Hinh 2. Sy bién thién ciia COD theo pH va ndng do
PAC, khi thoi gian keo tu khong doi

Trang 32



TAP CHi PHAT TRIEN KH&CN, TAP 13, $0 T1- 2010

Hinh 3. Su bién thién cua Asyg theo pH Vfiy néng do
PAC, khi thoi gian keo tu khong doi

Nhiing két qua trén bang 4 va bang 5; hinh
4 va hinh 5 cho thay, mé hinh tién doan cé thé
du doan gia tri COD va Asy v6i d§ chinh xac
cao, tuong tng la 90.2% va 99.1% ; sy khac
biét gitra nhitng gia tri thu dugc tir mo6 hinh dy
doan va nhitng gia tri thuc nghiém chi c6 mét
su sai khac nho.

Khdo sdt diéu kién toi wu

Dua trén nhitng b liéu thuc nghiém thu
duoc, voi sy hd trg cia phén mém Modde, c6
thé tim ra diéu kién t6i vu dé tién hanh qua
trinh keo tu, loai bd phém nhudm cation BR46.
Cu thé, ham lwong PAC (mg/L), pH va thoi

gian keo tu (phuat) tuong tng 1a 785 ; 12 va 105.
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Hinh 4. Tuong quan giita gia tri COD thyc nghiém
va COD dy doan tir mé hinh
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Hinh 5. Tuong quan gitra gia tri d6 mau thuc
nghiém va d6 mau du doan tir m6 hinh

Bang 6. Diéu kién t6i wru dugc chi ra bing
phuong phap Quy hoach thuc nghiém

PAC pH Thoi CODy, Asp, CODyqy Asy,
(mg/L) gian | (mg/L) | w | (mgL) | w
(phut)
785 12 105 283 0.146 287 0.143

Ghi chii: tn: Thuc nghiém; dd: Dy doan (tir mé hinh).

O diéu kién t6i wu trén, gia tri COD va

Asyo c6 gia tri 1an luot 1a x4p xi 287 mg/L va
0.143. Cac gia tri twong tng thu duoc khi tién
hanh kiém tra sy phi hop ciia md hinh biang
thuc nghiém 1a 283 mg/L; 0.146 (bang 6). Két
qua thye nghiém nay cho thdy mé hinh du doan
c6 d6 chinh xac kha cao, dam bao do tin cay.
Pay 1a mot cong cu hitu ich trong viéc tién
doan két qua cling nhu t1 wu hoa thuc nghiém.

4KET LUAN

Pham nhuém BR46 co thé dugc loai bo
khoi nudc thai bing phwong phap keo tu st
dung PAC. pH va néng do PAC la hai dai
luong c¢6 anh huong manh hon thoi gian téi
COD va Asjg. Su khac biét rat nho gilta nhiing
gia tri thu dugc tr mo hinh du doan va thuc
nghiém cho thiy phuong phap quy hoach thuc
nghiém 1& mot cong cu hiru ich va phu hop dé
tdi wu hoa qua trinh keo tu, loai bo phém
nhuém BR46 khoi nuéc thai. Két qua nghién
ctru chi ra didu kién t6i wu dé tién hanh qua
trinh keo tu phdm nhuém BR46 bing PAC la
785 mg PAC/L; pH: 12; thoi gian keo tu 1a 105
phut.
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DETERMINING OPTIMIZED CONDITIONS FOR COAGULATION OF
BASIC RED 46 DYE IN TEXTILE WASTEWATER BY POLY ALUMINIUM
CHLORIDE USING EXPERIMENT PLANNING METHOD

Dao Sy Duc

University of Sciences, VNU-HaNoi

ABSTRACT: In this study, the coagulation using poly aluminium chloride (PAC) was applied in
order to remove Basic Red 46, a cation dye from wastewater. The effects of some key operating
parameters such as PAC dose, pH as well as contact time on the COD and color removal were
investigated. Response surface methodology (RSM) showed that PAC dose of 785 mg/L; pH of 12;
contact time of 105 minutes were optimum conditions for the coagulation of BR46.

Keywords: Optimization, Coagulation;, Poly aluminium choloride (PAC); Cation dye;

Wastewater;, RSM
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