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Tom tit: Nganh cdng nghiép dét nhuém thai ra mot lwong 16n nude c6 dd mau kha cao.
Nuéc thai dét nhuom anh husng nghiém trong dén chiic nang quang hop cua cay trong, ciing
nhu lam giam khd nang hap thy &nh séng va tiéu thu oxy ciia sinh vat song trong nudc. Vi vay,
nu6c thai dét nhuom can phai duogc xt ly truéc khi thai ra méi truong. Trong nghién cau nay,
nudéc thai thuc té caa nha may dét nhuém duoc xir ly bang phuong phap chiéu xa cham tia
dién tir. Két qua cho thay mirc d6 6 nhidm trong nuéc thai giam rd rét khi chiéu xa. Do pH,
d6 mau va nhu ciu oxy héa hoc (COD) cuia nudc thai giam khi lidu xa ting. Két hop chiéu xa
EB va H,0, nong d6 thich hop 5 mM lam ting hiéu qua xtr Iy nudc thai dét nhuom duoc
nghién cu.

Tir khoa: Nudoc thdi dét nhugm, chiéu xa chiim tia dién tir, COD

I. MO PAU

Trong c6ng nghiép san xuit, nganh dét nhuém 1a phan khdc quan trong giai quyét viéc 1am
cho mét lwong 16n lao dong. Tuy nhién, mét trong nhitng van dé chinh ma nganh céng nghiép dét
nhudém phai d6i mat 12 xir Iy nuée thai [1-5]. Qua trinh dét nhuém dugc thyc hién théng qua moi
truong nudc va tao ra mot lugng 16n nuée thai. Can khoang 70-150 lit nude dé xu Iy 1 kg vai soi
[3, 6, 7]. Tinh chat ciia nude thai dét nhuém phu thudc vao loai soi, hda chit va quy trinh cong
nghé sir dung. Trong nudc thai dét nhudém cé nhiéu tac nhan gay hai cho méi truong va sic khoe
con ngudi bao gém chét ran phan tan, hoa chat tao mau, mui. Thubc nhudm trong nuéc thai co
thé tao mau va gay ra mot sé bénh nhu xuat huyét, viém loét da, budn nén,.. . Cac chat mau trong
nudc thai ngin anh sang mat troi tir bé mat nude va can trg qua trinh quang hop. Chat mau lam
tang nhu cau oxy sinh hoc (BOD) cua nu6c va lam giam qua trinh tai tao oxy do dé can tré sy
phat trién cua sinh vat quang dudng. Chat ran phan tan trong nudc thai tac dong den moi truong
va thay ddi co ché Chuyen oxy ¢ mat nudc [3, 5-8]. Vi vay, nuéc thai dét nhuom can dugc xur ly
loai bo cac chat & nhidm truéc khi thai ra méi truong [9]. Cac phuong phap hoa 1y nhu hap thy,
keo tu, loc, oxi hda di duoc tng dung dé xur Iy nudce thai dét nhudém cho thay hiéu qua nhat dinh
nhung lai tao ra bun thai tha cip can tiép tuc xu ly [1, 3, 10]. Phuong phap sinh hoc sir dung bun
hoat tinh dé xir Iy nudc thaidét nhuém c6 thé 1am giam COD hiéu qua nhung khong thé khir mau
hoan toan va can khong gian xu Iy 16n [8]. Vi vay, st dung cdng nghé birc xa ning luong cao dé
xir ly chat 6 nhiém nhu nudc thai, khi thai, bun thai dang dugc quan tam nghién ciu. Uu diém
chinh caa cong nghé buc xa 1a gbc tu do hoat tinh dwogc tao ra trong qua trinh xa ly nuéc ma
khong can sir dung hoa chat doc hai, téc do xt Iy cao va qua trinh xir Iy & nhiét do thuong. Trong
qua trinh chiéu xa, cac goc tu do hydroxy (OH®) duoc tao ra tir qua trinh xa ly nuéce 1a tac nhan
oxy héa manh c6 thé phan ng véi phan tir chat mau trong nuéc thai tao cac phan doan nho hon
khong mau dan dén loai mau nuéc thai [7, 8, 10-13]. C6 nhiéu nghién ctu sir dung chiéu xa
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ngudn gamma Co-60 [7, 8] va chiéu xa chum tia dién tir (EB) [2, 8, 10, 11, 13, 14] dé xir Iy mau
nuéc thai dét nhudm, trong dé6 phuong phéap chiéu xa EB cho thay hiéu qua hon chiéu xa gamma
vé thoi gian chiéu xa, cong suat xu ly, c6 thé kiém soat qué trinh xir ly, ngit va két néi véi nguon
dé dang, pht hop dé ing dung trong cong nghiép [8, 11]. Hiéu qua xu 1y nudc thai dét nhuom
bang phwong phap chiéu xa EB c6 thé dugc ting cuong khi sir dung két hop hydrogen peroxit
(HzOz) Str dung H,0, c6 thé 1am gia tang hiéu qua xur ly nudc thai dét nhuom do tang nong do
gdc OH" tao thanh trong qua trinh chiéu xa [4, 7]. Trong nghién cau nay, khao sat hiéu qua xu ly
mau nudc thai dét nhuém thuc té bang phuong phap chiéu xa EB ciing nhu hiéu qua két hop
chiéu xa EB va H,0, d3 dugc thuc hién.

I.LVAT LIEU VA PHUONG PHAP
I1.1.Lay mAiu nwéc thai va chiéu xa

Nudc thai dét nhuém duoc 13y truc tiép tir bé nude sau nhudém caa Cong ty C6 Phan May
Viét Thang, Tp.HCM la mau nhuém hdn hop cua 3 loai mau hoat tinh: Reactive Black 5,
Reactive Red 10 va Reactive Orange 13. Thubc nhudém hoat tinh I1a thuéc nhudém anion, dugc sir
dung nhiéu trong nganh céng nghiép dét may va rat kho loai bé do kha ning hoa tan tét trong
nuéc. Nudc thai dugc cho vao hop nhua kich thudc 29 x18 x 9 cm ¢ nip day sao cho bé day cua
dung dich 1a 2,5 cm. Khao séat hiéu qua xur ly nudc thai theo lidu xa 5-20 kGy khi khéng c6 H,0,
va hiéu qua xur ly nudce thai khi két hop chiéu xa & liéu 5kGy va nong do H,0, 1a 5-20mM. Chiéu
xa mau duoc thyc hién trén may gia téc chum tia dién tir UELR-10-15S2 tai Trung tm Nghién
ctru va Trién khai Cong nghé Buc xa. H,0, (30%) cia Merk, Birc. Cac hda chat st dung khéc 1a
dang phén tich cua Aldrich, Sigma.

11.2.Phan tich thi nghiém

pH cta nudc thai dét nhudm trude va sau khi chiéu xa duoc khao sat theo tiéu chuan TCVN
6492:2011.

Do giam pH (%) = [M] x 100, trong d6 pHo va pHi lan luot 1a pH cia nudc thai

trugc va sau chiéu xa khi khong c6 H,0zhay pH cua nudce thai theo ndng do H,0, 12 0 va 5-
20mM khi chiéu xa 5 kGy.

DO mau nuéc thai dét nhuom trude va sau khi chiéu xa dugc khao sat bing phuong phap do
d6 mau Pt-Co theo tiéu chuan SMEWW 2120B-2012 .

Ao—Ai ‘o N = A N A ) , ' , A
Do loai mau (%) = [—— o 1] % 100, v&i Aova Ai lan luot 1a d6 mau cia nudce thai trude va

sau’chleu xa khi khéng cé Hzoz hay d6 mau cua nuéc thaitheo nong doH,0,1a 0 va 5-20mM khi
chiéu xa 5 kGy.

Nhu cau oxy héa hoc (COD) dugc thuc hién bang phuong phap dicromat theo tiéu chuan
SMEWW5220C:2012, nudc thai duwoc cho vao dung dich c6 tinh oxy héa manh potasium
dicromat (K,Cr,07) trong méi trudng acid manh (H2S0,) 6 xdc tac bac sulfat. Mau duoc hoi luu
& 150 °C trong 2-3h. Nhu cau oxy héa hoc 1a mot trong nhitng thdng sé duoc sir dung phé bién
nhatdé chi dic tinh cua nudc thai [7]. COD 1a ham lugng oxy tinh tir lvgng K,Cr,0- can thiét dé
oxy hda cac hop chit hitu co chira trong mét thé tich nudc thai da biét.

Do giam COD (%) = [==——] x 100, véi Co va Ci lin luot la gi4 tri COD cita nuoc thi

trugc va sau chiéu xa khi khong c6 H,0, hay COD cua nudc thaitheo ndng doH,0,la 0 va 5-
20mM khi chiéu xa 5 kGy.

I1.LKET QUA VA THAO LUAN




I11.1.Anh hwéng caa liéu xa

0K 5K 0K 15K 20K

Hinh 1. Anh chup mau nuéc thai dét nhuom theo liéu xa

Két qua hinh 1 cho thay, mau nuéc thai dét nhuom nhat dan khi liéu xa ting. Nudc thai dét
nhudm ban dau c6 mau xanh tim, khi chicu xa 5 kGy mau chuyén sang cam va nhat dan khi lieu
xa tang den 20 kGy. Két qua nay dugc thé hién rd hon trong bang 1 va hinh 2.

Bang 1. Anh huong cua lidu xa dbi véi pH, COD vado mau nudc thai

Liéu xa (kGy) pH COD (mg/l) | D6 mau (Pt-Co)

0 8,9 100 267
7,6 77 67
10 7,3 46 32
15 8,1 41 18
20 7,3 25 21
100
80
60
N =—D0j giam mau
40 —8-Dj giim COD
20 =—-D¢ giam pH
0 1 1 1 J
0 5 10 15 20

Liéu xa (kGy)

Hinh 2. Anh huéng cua lidu xa ddi véi d6 giam pH, d6 giam COD va do giam mau nudc thai



Céc thdng s6 pH, COD, d6 mau caa nudc thai dét nhudém trude va sau chiéu xa duoc chi ra
trong bang 1 va hinh 2. Két qua cho thay cac thdng sé pH, COD va d6 mau cua nudc thai déu
giam khi liéu xa tang. Trong d6, pH cua nudc thai trude khi chiéu xa 12 8,9. Sau chiéu xa 5 kGy
va 20 kGy, pH nudc thai dat gia tri lan luot 12 7,56 va 7,34 twong Gng véi do giam pH 15,3% va
17,8%. Tuy nhién, & liéu chiéu xa 15 kGy, pH nuéc thai ghi nhén 1a 8,1 tuong ng véi do giam
pH 1a 9,3%, trong khi COD va d6 mau giam tuyén tinh theo lidu xa. Su thay ddi pH phu thuoc
vao thay di cau trdc cua phan tir chit mau trong nude thai. Cac phan tu chat mau cé khéi luong
phan tir 16n c6 thé bi phan doan thanh nhitng phan tir nhé hon va dan dén hinh thanh cac acid hitu
co nhu acid dicarboxylic, acid acetic, hop chat benzoic hoic acid cacbonic tao thanh do su
khoéng hoa hoan toan cua mét sé phan tr chat mau [7, 15].

Gia tri COD cua nudc thai trude khi chiéu xa 1a 100 mg/1. D6 giam COD cua nudéc thai ting
tir 23% dén 54%, 59% va 75% khi liéu chiéu xa tang twong ng tir 5 dén 10, 15 va 20 kGy. Két
qua cho thay hiéu qua giam COD phu thudc vao liéu xa. Gia tri COD chi ra ham luong oxy can
dé oxy hoa hoan toan hop chat hitu co trong nudc thai.Vi vay, COD c6 thé twong &ng véi ham
lwong cua tit ca hop chit hitu co trong nudc thai va mirc d6 giam COD phu thudc vao sy khoéng
hoa hoan toan caa hop chét hitu co. Gé¢c OH® 1a tAc nhan oxy hda manh c6 vai trd cha yéu trong
qua trinh oxy héa phan hay chét hitu co. Khi lidu xa cang ting, gbc OH® tao ra cang nhiéu lam
phan hiy nhiéu chat hitu co trong nudc(phan ung 1) [15].Két qua nay ciing phu hop véi nghién
ctru cua Sarala Selambakkannuva cong su. Nudc thai ban dau c6 COD 1a 400 mg/l, sau chiéu xa
EB 10 va 20 kGy, COD ciia nudc thai giam Ian luot 1a khoang 12,5% va 21% [8].

Ngoai ra, d mau cia nudc thai ban dau la 267 Pt-Co. Khi liéu chiéu xa tang tir 5 dén 20
kGy, 6 mau giam lan luot tir 75% dén 92%. Két qua do giam mau ciing phu hop véi két qua
giam COD theo lidu xa nhu trén. Tuy nhién, c6 thé thay khi liéu chiéu xa ting dén 20 kGy, do
giam mau cia nudce thai dat dugc 14 92% trong khi do giam COD chi 1a 75%. Diéu nay c6 thé Ia
do d6 mau duoc xac dinh tir sy cit mach cua cac phan tir chat mau thanh nhimg phan doan nho
hon trong khi do giam COD dugc xac dinh phu thudc vao su khoang héa hoan toan cua phan tu
chat mau tao thanh CO, va H,0 [15]. Vi vay, téc do giam COD la thip hon so vdi téc do giam
mau.

Chat mau + OH"— san pham cit mach — CO, + H,0 (1)
111.2. Anh hwéng cia nong dé H,0;

0 mM SmM 10 mM 15 mM 20 mM
Hinh 3. Anh chup mau nuéc thai dét nhuém theo néng d6 H,0, khi chiéu xa 5 kGy

~ Hiéu qua két hop chiéu xa EB va Hz0, xir ly nuéc thai dét nhudm duoc chi ra trong hinh 3.
Két qua cho thay cdc mau nudc thai dugc chié~u cung lieu xa 5 kGy mat mau hoén‘toan khi c6 su
hién dién cua 5 mM H;0,.Vi vay, doi véi mau nude thai dét nhuém khao sat, nong do H,O, 5
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mM 1a phi hop lam tang hiéu qua xir Iy nudc thai. Biéu nay dugc thé hién rd hon trong két qua
bang 2 va hinh 4.

Bang 2. Anh hudng ciia ndng do H,0, ddi véi pH, COD vado mau nuéc thai dugc chiéu xa 5 KGy

Nong d6 H,0, (mM) | pH COD (mg/l) | B6 mau (Pt-Co)
7,6 77 67
6,6 38 10
10 6,6 84
15 6,7 134 5
20 6,7 179 3
150
100
50
N 0 =4—D) gidm mau
50 =®-Dj giam COD
100 =D giam pH
-150 * .
Nong do H,O, (mM)

Hinh 4. Anh huéng cia nong do H,0, déi véi do gidm pH, do giam COD va do giam mau nu6c thai
dugc chiéu xa 5 KGy

Anh huong cua néng do H,0, d6i véi pH, COD, do mau cia nudc thai dét nhuom chiéu xa
5 kGy duoc chi ra trong bang 2 va hinh 4. Két qua cho thay, pH caa mau nudc thai khdng co
H,0, la 7,6. Khi thém 5 mM H,0,, pH giam dén gié tri 6,6va giam cham dén 6,7 khi nong do
H,0, 1a 20mM. Trong khi d6, COD cua mau nuéc thai khéng co H,O, 1a 77 mg/l. Khi thém
5mM H,0, gi tri COD giam dén 38 mg/l (51%). Tuy nhién khi ndng do H,0; tiép tuc ting dén
10, 15 va 20 mM thi gia tri COD ting lan luot dén gia tri 84, 134, 179 mg/I. Ngoai ra, 6 mau caa
nudéc thai khong c6 H,0; 13 67 Pt-Co. Khi thém 5mM H,0,, d6 mau giam dén 10Pt-Co (85%) va
d6 mau tiép tuc giam khong dang ké dén 6, 5 va 3 Pt-Cokhi ting nong d6 H,0, twong g la 10,
15 va 20 mM. Tir két qua nay cho thay, & cuing liéu chiéu xa 5 kGy, hiéu qua xtr Iy nudc thai ting
lén khi nong do H,0, dugc sir dung phi hop 1a 5 mM. Biéu nay c6 thé 1a do khi c6 su hién dién
cua H,0; trong qué trinh chiéu xa 1am tiang ndng do gbc hoat tinh OH®. Tuy nhién, khi nong d6
H,0; 16n hon 5mM, gbc OH® bi biy bai cac phan tir H,O, du tao ra géc HO, cd hoat tinh oxy
hoa thap hon goc OH*(phan ung 2, 3) [16].



H,0, + OH*—>HO,* + H,0 (2)
H,0O, + HOZ.—> OH® + H,O + O, (3)

Ngoai ra, trong nghién ctru cua Bhuiyan va cong su [7], nuéc thai dét nhuém dugc xur ly
bang phuong phap chiéu xa gamma (10 kGy) két hop véi H,0, trong khoang nong do 0%-3%
cho thay hiéu tng tuong ty. DO pH cia nudc thai giam nhanh khi ting ndng do H20> dén 2% va
vuot gidi han ndy, pH giam khong dang ké. Bén canh dé, d6 loai mau nudc thai chiéu xa ting tir
82% dén 93% khi néng do H,0, ting twong Gng tir 0% dén 3%. Trong khi d6, COD cua nuéc
thai sau chiéu xa giam khi khéng c¢6 H,0,. Tuy nhién, gia tri COD cua nudc thai ting manh khi
co su hién dién cua H20, va COD cang ting khi ndng do H,0, tang. Theo nhém tac gia, lwong
H,0, du c6 thé phan wng véi K,Cr,07 trong thi nghiém xac dinh COD. Mic du, H,0, |a chat oxy
héa manh nhung khi gip chét cé hoat tinh oxy héa manh hon nhu ion dicromat (Cr,0;%), H,0,
c6 thé bi oxy hoa (phan wng 4) va lam ting chi sé doc COD.

K,Cr,07 + 3H,05+ 4H,SO4— K5SO4+ Crs (804)3 +7H,0+30, (4)
IV. KET LUAN

Nghién ciru xir Iy nudc thai dét nhuém thyc té bang phuong phéap chiéu xa EB da dugc thuc
hién. Liéu chiéu xa EB ¢d anh huong dén pH, COD vado mau cia nudce thai nghién cau. Khi lidu
chiéu xa tang, cac gia tri pH, COD vado mau cta nuéc thai giam. Su két hop phuong phap chiéu
xa EB va H,0, & nong do thich hop 5mM cho thay lam ting hiéu qua xt Iy nudc thai dét nhuom.
Vi vay, chiéu xa EB duoc xem 1 phuong phap hiéu qua dé xur Iy nude thai dét nhuém quy mo
cong nghiép trude khi thai ra moi truong.
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STUDY ON TEXTILE WASTEWATER TREATMENT BY ELECTRON
BEAM IRRADIATION

Abstract: Textile industry dischages a large amount of highly colored wastewater. This
highly colored textile wastewater severly affects photosyntheticfunction in plant, and also
decreases efficiency of light absorbtion and oxygen consumption of aquatic life. So, textile
wastewater must be treated before theirdischarge. In this study, textile wastewater was treated
by electron beam irradiation method.The pH, coloration, and chemical oxygen demand
(COD) of the wastewater decreased as the dose increased. Combination of EB and H,O, with
suitable concentrations of 5 mM increased the efficiency of investigated textile wastewater
treatment

Keywords: Textile wastewater, electron beam irradiation, COD



