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Tém tit: O nhiém moi truong, dic biét mdi truong nude rat duge quan tdm hién nay.
Qua trinh xtr 1y nudce thai dét nhuom bang phuong phap chiéu xa chum tia dién tir (EB)
cho thdy vu diém khéng sir dung cic phu gia doc hai va khong tao bun thai thir cip.
Trong nghién ciru ndy, nudc thai dét nhudém duge xir Iy bang phuong phép chiéu xa EB
trong khoang li¢u xa thap 0,5-2 kGy két hop véi xir 1y sinh hoc. Ngoai ra, nghién ctru két
hop chiéu xa EB va tac nhan oxy hoa H,O» nhim lam giam lidu chiéu xa cling duogc thuc
hién. Két qua cho thay sau khi chiéu xa EB két hop voi xir I sinh hoc va H,O,, chi s6 do
mau cta nude thai trong khoang cho phép theo cot B clia quy chuan k¥ thuat qudc gia vé
nuée thai cong nghiép dét nhuém (QCVN 13-MT/2015/BTNMT), du diéu kién xa thai ra
mdi truong. Nghién ctru xir Iy nudc thai dét nhudém bang chiéu xa EB két hop v6i phuong
phap sinh hoc cho thdy lam ting kha nang xtr Iy hiéu qua nude thai dét nhudom, gop phan
lam giam 6 nhiém méi truong.

Tir khéa: Nude thai dét nhudm, chiéu xa chiim tia dién tit, xit Iy sinh hoc

L.MO PAU

Trong nhitng nam gan ddy, 6 nhiém méi trudng 13 van dé hang dau dit ra cho toan cau
n6i chung va Viét Nam néi riéng. Viéc gia ting dan sb va phat trién cong nghiép da dan dén
ngay cang nhiéu cac chat doc hai dugc thai vao moi truong. Cac chat doc hai nay co dic tinh
tuong ddi bén viing, kho bi phan huy sinh hoc, lan truyén va ton du mot thoi gian dai trong
moi truong c6 thé gay nén cac bénh tat lién quan dén 6 nhiém va 1am 4m 1én khi hau toan cau

[1].

Trong cong nghiép ché tao, nganh dét nhuém 1a phan khic quan trong giai quyét viéc lam
cho mot luong 16n lao dong. Tuy nhién, mot trong nhitg van dé chinh ma nganh céng nghiép
dét nhuom phai ddi mat 1a xur Iy nudc thai [2, 3]. Qua trinh dét nhudm duogc thyc hién thong
qua méi trudng nude va tao ra mot luong 1on nude thai. Can khoang 70-150 lit nude dé xur 1y
1 kg vai soi. Trong nudc thai dét nhudm cé nhiéu tic nhan gay hai cho méi trudng va sirc
khoe con ngudi bao gdm chét ran phan tan, hoa chit tao mau, mui. Thudc nhudm trong nude
thai c6 thé tao mau va gay ra mot sb6 bénh nhu xuét huyét, viém loét da, budn non,.. . Cac chat
mau trong nudc thai ngin anh sang mat troi tir bé mit nude va can tré qua trinh quang hop.
Chéat mau 1am tidng nhu cdu oxy sinh hoc (BOD) ctia nudc va 1am giam qua trinh tai tao oxy
do do6 can tré sy phat trién cta sinh vat quang dudng. Vi vay, nudc thai dét nhudom can duogc
xtr 1y loai bo céc chat 6 nhidm trudc khi thai ra moi trudng. Cac phuong phap hoa 1y nhu hip
phu, keo tu, loc, oxi hoa da dugc tng dung dé xu Iy nudc thai dét nhudm cho théy hi¢u qua
nhit dinh nhung lai tao ra bun thai thtr cAp can tiép tuc xur 1y [3]. Phuong phap sinh hoc sir
dung bun hoat tinh dé xir Iy nudc thai dét nhudém c6 thé lam giam COD hiéu qua nhung khong
thé khir mau hoan toan va can khong gian xt 1y 16n [2, 4-6]. Vi vay, st dung cong nghé chiéu
xa chum tia dién tir (EB) dé xtr 1y phan huy chit 6 nhidém trong nudc thai, khi thai, bun thai
dang dugc quan tim nghién ctru hién nay. Uu diém chinh ctia phuong phap chiéu xa EB la
géc tu do hoat tinh dugc tao ra trong qué trinh xa ly nudc ma khong can s dung hoa chét doc
hai, khong tao bun thai thi cép, tbe do xur 1y cao va qua trinh xur 1y & nhiét d¢ thuong [7-8].
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Tuy nhién, can liéu xa cao trén 20 kGy dé khoang hoa hoan toan nudc thai dét nhuom sé& kho
canh tranh hiéu qua kinh té so voi cac phuong phép truyén thong hién nay [9]. Hiéu qua xir 1y
nude thai dét nhuém bang phuwong phap chiéu xa EB c6 thé duogc ting cudng khi st dung két
hop hydrogen peroxit (H202). St dung H205 ¢6 thé 1am gia tang hiéu qua xu 1y nudc thai dét
nhudém do ting ndng d6 gbc *OH tao thanh trong qua trinh chiéu xa [10-11]. Trong nghién
ctru ndy, phuong phap chiéu xa EB & liéu xa thip két hop véi xir 1y sinh hoc dugc thyc hién
dé tang cuong kha ning phan huy thudc nhudém trong nudc thai dét nhudm.

II. VAT LIEU VA PHUONG PHAP
IL.1. LAy miu nuéc thai va chiéu xa

Nudc thai dugc 1ay truc tiép tir bé diéu hoa phan xudng nhudém cta nha may dét nhudém
va dugc xac dinh thong s6 néng d6 mau dic trung. Phuong phap 1dy mau, luu miu: theo
TCVN 6663-1:2011. Nudc thai dugc cho vao can nhua co nép van kin va dugc bao quan &
nhiét do 0°C-4°C, tranh anh sang truc tiép trong thoi gian 24h.

Nudc thai tr phan xudng nhudm duoc loc qua cdt loc cat, soi dé loai chét ran lo lung
(SS) trude khi tién hanh cac thi nghiém tiép theo.

Cac mau nude thai sau loc cho vao hop nhua co nip day, mdi hop chira 4 lit mau véi
chiéu day dung dich ctia miu nudc thai 1a 2,5 cm va dugc ky hiéu lan luot 13 PK-OK,
PK-0,5K, PK-1K, PK-2K, PK-1K-OXH10. Riéng mau PK-1K-OXH10, dung dich H,O»
10mM duoc thém vao dé khao sat hiéu qua xt Iy mau ctia nude thai voi sy anh hudng cia tac
nhan oxi hoa. Sau d6, cac miu PK-0,5K, PK-1K, PK-2K va PK-1K-OXH10 duoc chiéu xa
trén may gia toc chum tia dién tir UERL-10-15S2 tai Trung tdm Nghién ctru va Trién khai
Cong nghé Birc xa v6i lidu xa lan lugt 13 0,5, 1, 2 va 1 kGy.

I1.2. M hinh sinh hoc hiéu khi (aeroten) sau chiéu xa

Nudc thai sau chiéu xa duoc cho xir 1y trong mé hinh bun hoat tinh hiéu khi (di thich
nghi trong diéu kién phong thi nghiém) dung tich 4 lit, v&i luu luong suc khi 1a 0,5 m?/gio/m?
nudce (Hinh 1).

T
Hinh 1. M5 hinh thi nghiém sinh hoc hiéu khi (aeroten)

Quy trinh van hanh nhu sau: nudc thai sau chiéu xa duoc bom vao mé hinh hiéu khi tur
dudi 1én bang bom dinh luong dam bao thoi gian lwu téi da trong mé hinh hiéu khi 13 7 ngay.
Trong subt qué trinh van hanh chi s§ oxy hoa tan (DO) dugc dam bao = 2 mg/L va thé tich
chat ran lo limg (MLSS) khoang 4 g/l. Gia tri pH nuéc thai trong qua trinh van hanh niam
trong khoang 6,5 — 8,5. Nudc thai dugc léy dé kiém tra do mau tir cac van doc va dau ra & mo
hinh.

I1.3. Phén tich thi nghiém



bo hép thu quang hoc ciia cac mau nude trudc va sau chiéu xa duoc do trén may UV-Vis
V630, JASCO, Nhat Ban. Budc song khao sat trong khoang tir 200-1000nm, toc do quét
400nm/phit. Mau ddi ching nudc va nude thai duoc pha lodng 10 lan.

Cac mau nudc thai sau chiéu xa va xu ly sinh hoc dugc xac dinh d0 mau Pt—Co theo
TCVN 6185:2008 (ISO 7887:1994).

III. KET QUA VA THAO LUAN

I11.1. Nuwée thai dwoe xir Iy & cac liéu chiéu xa khac nhau:
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Hinh 2. Ph6 UV-Vis (trai) va anh chup nudc thai (phai) sau chiéu xa

Phé hz?ip thu UV-Vis va mau nudc thai trude va sau chiéu xa dugc thé hién trong hinh 1.
Nudc thai dét nhudém trude chiéu xa cho thdy dinh hip thu ¢ vi tri 600 nm. Sau khi nudc thai
duoc chiéu xa tir 0,5 dén 2 kGy, mat do hz?ip thu quang hoc gidm va khong théy co su khac
biét dang ké khi chiéu xa 0,5-2 kGy. Khi ¢ sy hién dién cua 10 mM H20, liéu chiéu xa 1
kGy, mat d6 hap thu quang hoc ciia nudc thai giam so voi mau chiéu xa 2 kGy. Piéu nay
cling duoc thé hién 1o qua mau nudc thai, mau nudc thai chiéu xa 0,5-2 kGy c6 su thay ddi so
v6i nude thai chua chiéu xa. Tuy nhién, giita cac lidu xa khao sat thi mau nudc thai khong
thdy c6 sy khac biét. Mau ctia nudc thai duoc chiéu xa 1 kGy, 10 mM HO; nhat hon so véi
mau khong st dung H2O,. C6 thé két luan ring, chat mau trong nudc thai dét nhudém phéan
hay 1 phan khi chiéu xa liéu thp 0,5-2 kGy. Mat d6 hép thu quang hoc va mau nudc thai
khong c6 su khac bi¢t gitra cac liéu xa. Khi ¢6 su hién dién cia 10 mM H>0; cho théy lam
tang hiéu qua phan huy chat mau nudc thai ¢ liéu chiéu xa thip 1 kGy. Két qua nay ciing phu
hop voi nghién clru cua tac gia Abdou va cong sy [7]. Su hién dién cua HO> gia tang qua
trinh phan hily chit mau & bat ky liéu xa hap thu. Chat mau azo phan huy hoan toan & lidu xa
3 kGy khi ¢6 su hién dién ciia H>0,. Tuy nhién, chat mau chi phan hity 60% & cung liéu xa.

Béang 1. Anh huong cuia liéu xa va H>O2 d6i voi do mau nude thai

Tén mau Do mau (Pt-Co)
PK-0K 567,44 + 28,37
PK-0,5K 515,90 + 25,80
PK-1K 547,11 + 27,36
PK-2K 580,49 + 29,02
PK-1K-OXH10 303,02 + 15,15
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Hinh 3. Anh huéng cua li€u xa va H,O» do6i voi do mau nude thai

Anh huéng cua lidu xa va HoO2 d6i voi do mau nudc thai duge trinh bay trong hinh bang
1 va hinh 3. D6 mau nuéc thai trude chiu xa 1a 567,44 (Pt-Co). Sau chiéu xa 0,5-1 kGy, do
mau nude thai giam 1an luot 14 515,9 va 547, 11 (Pt-Co) sau d6 ting dén 580,49 (Pt-Co) ¢ liéu
xa 2 kGy. C6 thé thiy ring, trong khoang liéu chiéu xa thip 0,5-2 kGy thi liéu chiéu xa ting
lam tang d6 mau nude thai. Didu nay c6 thé 1a do phan tir chat mau chi phan hay thanh nhimng
phan doan lo limg trong nudc, lam ting d6 duc ctia nude thai. Két qua nay ciing phu hop véi
nghién ctru cua Selambakkannu va cong su [12], d0 duc cua nudce thai dugc chiéu xa EB véi
lidu xa nho hon 10 kGy khong thay c6 sy khac biét so vi mau chua chiéu xa do qué trinh
phan hity bude déu cua chat mau trong nudc thai. Khi chiéu xa dén 100 kGy thi 6 duc nudc
thai cho thdy giam hiéu qua do qua trinh phan hity hoa toan chit mau trong nudc thai.

O nghiém thire str dung 10 mM H20, d6 mau nude thai giam manh dén 303,02 (Pt-Co).
Diéu nay co thé 1a do su hién dién cua H20; trong qua trinh chiéu xa 1am ting nong d6 gbc
hoat tinh OH" tao diéu kién khoang hoéa hoan toan mdt phén phan tu chit mau tao thanh CO»
va H>0O, lam gidm d¢ mau nudc thai (phan ung 1-3) [7, 13].

e-aq + HZOZ — OH* + OH" (1)
H* + H,O0, — OH* + H2O (2)
Chét mau + OH® — san pham cit mach — COz + H,O (3)

I11.2. Nuwée thai dwge chiéu xa EB két hop véi xir 1y sinh hoc

Két qua két hop chiéu xa EB va aeroten cho két qua theo hinh 4. Bit dau qu4 trinh sinh hoc
ndéng d6 mau trong nude thai dao dong trong khoang 303 dén 580 Pt-Co, miu PK-1K-OXH10
dat hiéu qua giam mau cao nhit sau 7 ngay d6 mau trong nude thai chi con khoang 28,4 Pt-Co
(khoang 90% so v6i mau ban dau, dat loai A QCVN 13 2015). Hau hét cac mau nudc thai con
lai sau chiéu xa do mau déu giam tir 70- 76%, trong do mau PK-1K c6 hiéu qua giam thap nhét.
Su khac biét 16n vé hiéu qua nay co thé do mau PK-1K-OXHI10 c6 thém H>O; gitip gia tang qua
trinh phan huy sinh hoc cua mau mau nhudm, so véi cac mau con lai. Trong s6 cac mau
PK-0,5K, PK-1K va PK-2K thi mau PK-1K chi ¢6 1 kGy nén hiéu qua thap hon nhung nhin
chung hiéu qua cac mau c6 sy sai biét khong 16n. Két qua nay twong thich voi nghién ctru cia
Duy va cong sy [14], khi thém H>O; hi€u qua xtr 1y tang thém rd rét so voi cac thi nghiém chi co
chiéu xa.
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Hinh 4. B9 mau ctia nudce thai chic¢u xa EB sau khi xtr 1y sinh hoc

IV. KET LUAN

Nghién ctru xir Iy nude thai dét nhuém bang phuong phéap chiéu xa EB két hop phuong
phap sinh hoc da dugc thuc hién. Mat do hép thu quang hoc va mau nudc thai khong co su
khac biét gitta cac liéu xa khao sat. Chat mau trong nudc thai dét nhuém phén hiy 1 phan khi
chiéu xa liéu thép 0,5-2 kGy. Su hi¢n dién cua 10 mM H>O» cho théy lam tang hi€u qua phan
huy chat mau nude thai ¢ liéu chiéu xa thap 1 kGy. Két hop chiéu xa chum tia dién tir va xir 1y
sinh hoc c6 sy hién dién 10 mM H>O» lam giam 90% d0 mau nudc thai sau 7 ngay xu 1y sinh
hoc dat loai A QCVN 13 2015.
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STUDY ON TEXTILE WASTEWATER TREATMENT
BY ELECTRON BEAM IRRADIATION IN COMBINATION
WITH BIOLOGICAL TREATMENT

Abstract: Environmental pollution, especially water environment, is of great concern
nowadays. Textile wastewater treatment by electron beam irradiation (EB) shows the
advantage of not using toxic additives and not creating secondary sludge. In this study,
textile wastewater were treated by electron beam irradiation in a low radiation dose range
of 0.5-2 kGy in combination with biological treatment. In addition, a study on combining
EB irradiation and H,O; oxidizing agent was also carried out to reduce the irradiation
dose. The results show that after EB irradiation combined with biological treatment and
oxidizing agent H,O», color indicator of wastewater is within the allowed range according
to column B of the national technical regulation on the effluent of textile industry (QCVN
13-MT/2015/BTNMT), which is eligible for discharge into the environment. Research on
treatment of textile wastewater by EB irradiation combined with biological methods has
shown that it increases the ability to effectively treat textile wastewater, contributing to
reducing environmental pollution.

Keywords: Textile wastewater, biological treatment, electron beam irradiation
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