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Tom tit. Trong cdng trinh ndy, PAC dé dugc sir dung dé keo tu, xir ly nuéc thai xeo gidy. Anh
hudng caa ham lugng PAC, pH vathoi gian keo tu téi hiéu qua loai bo COD va do duc da dugc
nghién ciru, khao sét. Phuong phép quy hoach thuc nghiém da dugc sir dung dé khao sét diéu kién
t6i uu cho quatrinh keo tu. Két qua nghién ciru cho thay, giatri pht hop vé ham luong PAC, pH
vathoi gian xir ly tuong tng 12 380 mg/L; 6.5 va 60 phut. O diéu kién trén, giatri COD vado duc

sau xu ly tuong tng 14265 mg/L va1.33 NTU.

Tir khéa: PAC, keo ty, nudc thai xeo gidy, phuong phép quy hoach thuc nghigm.

1. Mé dau

O Viét Nam, cdng nghiép bot gidy va gidy
|& mot trong nhirng nganh giir vi tri chién lugc
quan trong trong sy phét trién caa nén kinh té
qudc dan [1], c6 toc do phét trién rat nhanh [2].
Tuy nhién, do dic thi caa mét nganh san xuat
phuc tap, sir dung nhiéu héa chat, nguyén ligu
nén mdi truong nganh cdng nghiép gidy (dic
biét 1a cdng doan niu bot) bi & nhiém cuc ky
tram trong [1-5].

Nudéc thai xeo gidy dugc hinh thanh trong
qué trinh hinh thanh va hoan thién to giay, mic
di c6 mic do 6 nhiém khdng qua cao nhung
chira ham lugng kha [on céc chat hitu co  hoa
tan (BOD, COD) cao va nhiéu cac hop chit lo
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ling (TSS 16n) [3,6,7]. Néu khong duoc xir ly
ma thai ra méi truong thi nugc thai xeo gidy
khdng nhitng s€ gay anh huong khéng nho toi
moi truong sdng, sirc khoe va doi sdng cia cac
loai thay sinh [4,6,7] ciing nhu con ngudi ma
oon gay 1ang phi mét lugng khé lén bot gidy co
thé tai sir dung [8]. Nghién cau xir ly, té s
dung nudc thai xeo gidy vi thé gitt mot vi tri
cuc ky quan trong trong nganh céng nghiép bt
giay vagiay.

Do chira thanh phan hitu co va TSS cao, ty
lé¢ BOD/COD khé Ién nén trong thuc té dé giai
quyét ba todn nuoc thai xeo gidy nguoi ta
thuong st dung cac ky thuit keo tu [4,6,7],
tuyén néi, sinh hoc [9]. Véi nhitng uu thé caa
minh, k§ thuit keo tu thuong dwugc st dung
trugc tién, nhat 1a khi can nghién ctu ta sir
dung bot gidy.
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Trong nghién ctru ndy, anh huong cia nong
d6 chat keo ty PAC, thoi gian keo tu va pH téi
hiéu qua loai bo COD va hiéu qua loai bé mau
da dugc nghién ciry, khao s&. Dya trén nhitng
két qua thuc nghiém thu duoc, diéu kién tdi vu
cho qua trinh keo tu da dugc xé&c dinh bing
phuong phép quy hoach thuc nghiém véi sy hd
trg cia phan mém thong k& md hinh va ké
hoach héa thuc nghiém, Modde, phién ban 5.0.

2. Thuc nghiém

2.1. Nwéc thai va hoa chat

Nudéc thai xeo gidy dugc lay tai Cong ty
giay Tay D6 (Pai M§, Tir Liém, HaNoi) cd cac
thong s ban dau dugc trinh bay trén bang 1.

Bang 1. Mot s théng sb ban diu caa nuoc thai

Théng s0 Giatri
pH 7-8
COD, mgO,/L 985
Do duc, NTU 60

Téc nhan keo tu vatrg keo tu str dung trong
nghién ciru nay |& PAC va C508 cdng nghiép.

Céc hoa chat sir dung trong qué trinh xac
dinh COD thudc loai tinh khiét phan tich.

2.2. Quy trinh xiz ly

Ldy 200 mL nuéc thai vao cbc thuy tinh
250 mL, diéu chinh pH biang NaOH (hoic
H,S0,), bd sung PAC va tién hanh khuay tron.
Khi dat thoi gian keo tu can thiét, tiép tuc bd
sung chat tro keo tu va khuiy trong thoi gian 1
phit. Sau d6 mau duoc dem xéac dinh COD, d6
duc.

2.3. Cac phuwong phap phan tich

Trong nghién ciru nay, COD dugc xac dinh
theo c&c phuong phép tiéu chuan [10]. B duc
dugc xéc dinh truc tiép bang may do do duc
2100 P Turbidimeter, HACH. Thiét bi MP 220,

pH Meter METTLER TOLEDO dugc sir dung
dé xéc dinh pH.

2.4. Thiét ké thuc nghiém

Phuong phép dép ung bé mat da duoc &p
dung dé xéc dinh diéu kién van hanh téi wu cho
qué trinh keo tu. Anh huéng cia ba nhan t doc
[ap: ham lugng PAC (x1), pH (X2) va thoi gian
keo tu (X3) t¢i hal ham muyc tiéu 1a COD (y;) va
do duc (y») duoc xé&c dinh bang phuong phép
quy hoach thuc nghiém. Cac bién doc lap duoc
ma hda theo phuong trinh:

X = X
Dx;
Trong d6: x; la gia tri thuc cia bién X;; Xep
|a gia tri trung binh caa khoang bién d6i va
Dx, lakhoang thay doi.

X, =

Anh huéng cia c&c nhan t6 téi cac ham
muc tiéu dugc mo ta theo md hinh bac hai voi
phuong trinh (2):

n n 2 n
y=Db, +é. b, x; +6&a biixig +é. binin (D
i=1 8i:1 a i<j

Trong nghién ctru ndy, n co gia tri bang 3
nén phuong trinh (1) c6 thé trién khai thanh
[4,11]:

y=h, +bx, +B,X, +bx; +b,x,x, +hbb; +bbyb,
+ X+, X% +hxE 2

Trong nghién ctru ndy, can tién hanh 34 thi
nghiém dé hdi quy va xéc dinh cac hé sb trong
phuong trinh (2): b, by, by, bs, bio, bz, by, by,
b, bas. Y nghia thong ké caa cac hé sé hdi quy
dugc x&c dinh bing cach kiém tra chuan
Student. Phwong trinh héi quy bac hai dugc xac
dinh dua trén két qua kiém tra chuan Fisher.
Mtc do phi hop cia md hinh héi quy dugc thé
hién qua giatri caa R%. Biéu kién téi uu cho qua
trinh xtr 1y dwoc x&c dinh bing phan mém
Modde 5.0.



T.L. HUng va nnk. / Tap chi Khoa hoc DPHQGHN, Khoa hoc T Nhién va Céng nghé 25 (2009) 165-171 167

3. Két qua vathao luan

Qué trinh thic nghiém duoc tién hanh theo
Bang thiét ké thuc nghiém (bang 2). Két qua
xéc dinh COD va d¢6 mau theo Bang Ké hoach
thuc nghiém duoc trinh bay trén bang 3. Dua
trén phuong phép dép tng bé mat, két qua phan
tich thyc nghiém duogc trinh bay trén bang 4 va
bang 5.

Nhu vay c6 thé nhan thiy ring thoi gian it
anh huong tgi COD nhung anh huéng kha
manh t6i do duc. Cing tir c&c két qua thuc
nghiém trén bang 4 va bang 5 ¢ thé viét dugc
phuong trinh héi quy, md ta sy phu thusc caa
Y1, Y2 VA0 c&c nhan té nong do PAC (xy), pH
(%2) vathoi gian (time, x3) nhu sau:

y, = 270.974+30.280x, +45.89X, +106.6x2 +46.9%,X,

y, =0.5665+30734x, - 10.3589x, +0.3273x, +3.461x’
+6.697x5 +1.7556X: - 3.6075%,X, +1.165x X, - 0.3725X,X,

Hai phuong trinh hdi quy ¢ trén phan anh
kh& chinh xa4c mé hinh thyc nghiém, diéu nay
duoc khang dinh qua céc gia tri do léch chuan
R?, vatinh twong thich caa md hinh Q® (nhiing
gia tri ndy kha gan 1.00, bang 4 va bang 5) va
hinh biéu dién sy tuong quan giira gia tri COD,
Asyg thu duoc tir thuyc nghiém va thu dugc tur
md hinh tién doan (hinh 3 va hinh 4 tuong (ng).

Nhirng két qua trén bang 4 va bang 5; hinh
3 va hinh 4 cho thiy, mé hinh tién doan oo thé
du doan giatri COD va Asy VGi d chinh xac
rat cao, twong ung la 94.42% va 99.99%: su
khé&c biét gitra nhitng gia tri thu dugc tr mo
hinh du doan va nhitng gia tri thuc nghiém chi
co mot sy sai khac nhé.

Bang 2. Bang thiét ké thic nghiém

Nhan Bien ma hda (X)

Nhan t ;gc
-1.68 -1 0 +1 +1.68

(&)
Ham
lugng
PAC. x1 977 200 350 500 602.3
mg/L
pH X, 263 4 6 8 936
Thoi
gian, X 1318 20 30 40 46.82
phut

Bang 3. Két qua thyuc nghiém theo Bang Ké
hoach thuc nghiém

Niggcdé " EE’A COD Do duc
(mg/L) (phay  (MIL - (NTU)
200 4 20 587.04 16.5
500 4 20 469.92 27.6
200 8 20 368 3.77
500 8 20 411.36 0.58
200 4 40 548 155
500 4 40 352.8 314
200 8 40 411.36 1.42
500 8 40 430.88 2.75
97.7 6 30 352.8 541
602.3 6 30 255.2 15.42
350 2.636 30 626.08 37.11
350 9.364 30 453.28 2.03
350 6 13.18 313.76 5.04
350 6 46.82 294.24 6.14
350 6 30 274.72 0.56
350 6 30 274.72 0.56
350 6 30 274.72 0.56
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Bang 4. Céc hé sb hdi quy thu duoc tir thuc nghiém
(ham muc tiéu: COD)

(ham muc tiéu: Do duc)

Bang 5. Céc hé sb hdi quy thu dugc tir thuc nghiém

COD  Coeff.SC S, P Corf. int Corf.
Coeff. SC Std. Err. P .
Err. =) ' int(+)
Const. 270974 23499 830E-06  55.567 0566468 0.0925674  0.00048  0.21889
X -30282  11.0346 0028739  26.093
1 3.07337 00434675 298E-11  0.10279
X, 458924 110346 0004247 26.093 -10.3580 00434675 6.05E-15  0.10279
X4 92334 110346 0430357 26.093 0327288 00434675 000013  0.10279
x? 232952 121439 00%576  28.716 346106 00478371 253E-11  0.11312
X2 1066 121439 502E-05 28716 6.60704 00478371 250E-13  0.11312
X2 232052 121439 0.096575 28.716 L7558 00478371 290500 041312
X, X, 49 144181 0014002 34.0939 36075 0.0567959 6.30E-11  0.13430
XX, 1274 144181 0406230  34.0939 1165 00567959 164E-07  0.13430
XX 2733 144181 0099352  34.0939
273 -0.3725  0.0567959 0.00031629 0.13430
N =17 = 0576 Comd.ro.= 4.9932
Qz _ Q= 0.999 comd. 4 9932
DF=7  R’= 0944  Y-miss= 0 =
R?Adj.= 0872 RSD=  40.7806 R?= 1 Y -miss = 0
Corf.lev= 095 RZAd). = 1 RSD=  0.1606
Corf. lev. = 0.95
O diéu kién ti uu da khao sét duoc, giatri
COD va do dl,\lC ¢ gia tri lan ’quF ,Ia.xap Xi Bang 6. Didu kién téi uu
263.76 mg/L va 1'3,296 NTU.”Cac giatri tuong (tn: thuc nghiém; dd: du dodn)
ung thu duoc khi tién hanh kiém tra sy phu hop
ciia md hinh bang thuc nghiém 14265.12 mg/L ; pH _Thoi CODw Do CODy Db
1.3345 NTU. Két qua thuc nghiém nay cho thiy gian  (mg/L) ducm  (mg/L) ducu
md hinh du dodn c6 do chinh xéac kha cao, dam (phtt) (NTU) (NTU)
65 30 26376 13296 26512 1.3345

bao do tin ciy. Pay la mot cong cu hitu ich
trong viéc tién doan két qua ciing nhu téi uu
hoéa thuc nghiém.

" Nhitng h¢ s5 in nghiéng 1a nhirng hé sb khong co y
nghia trong phwong trinh hoi quy.
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Hinh 1. Sy bién thién caa COD theo pH vanong Hinh 3. Tuong quan gitra giatri COD thuc nghiém
d6 PAC, khi thoi gian keo tu khong déi. va COD duy doan tir mo hinh.
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Hinh 2. Sy bién thién ciiado duc theo pH vanong Hinh 4. Tuong quan gitra giatri d6 duc thuc nghiém
d6 PAC, khi thoi gian keo tu khéng doi. vado duc du doan tir mé hinh.
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4. Két luan

K¥ thuat keo tu sir dung PAC két hop voi
téc nhan trg keo ty C508 phl hop dé xir Iy nuéc
thai xeo gidy. Diéu kién téi uu dé tién hanh xir
ly dugc xéc dinh theo nong do PAC, thoi gian
keo tu va pH tuong tng la 380 mg/L; 30 phut
va 6.5. Sy khéac biét nho gitra nhitng gié tri thu
duogc tir thyc nghiém va nhitng gia tri thu dugc
tir thuc nghiém cho thiy phuong phép dép tng
bé mat 1a mot cdng cu hiru ich va phi hop dé
t6i uu hda qué trinh keo tu, loai bo chit hiru co
vado duc tir nudc thai xeo giay.
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Determining optimized conditions for coagulation of
Paper industry effluent by Experiment planning method

Trinh Le Hung', Nguyen Quang Vinh?, Dao Sy Duc?,
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Coagulation is a proven technique for the treatment of high suspended solids wastewater. In this
study, the coagulation using poly auminium chloride (PAC) was applied in order to remove organic
compounds (COD) and turbidity from paper industry effluent. The effects of some key operating
parameters which were PAC dose, pH as well as contact time on the COD and turbidity removals were
investigated. Response surface methodol ogy (RSM) showed that PAC dose of 380 mg/L; pH of 6.5;
contact time of 60 minutes were optimum conditions for the coagulation of paper industry effluent. At
opti mized conditions, these val ues of COD and turbidity were appoximately 265 mgL™ and 1.33 NTU,
respectively. The experimental results also indicated that coagulation using PAC was very efficient
and able to achieve more than 90% COD and turbidity; the model was a suitable and useful todl to
predict and optimize the trestment of paper industry effluent by the coagulation using PAC as a
coagulant.

Keywords: Optimization, coagulation, poly auminium choloride (PAC), paper industry effluent,
RSM.



