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Bai bao nay nghién cliu phd hap thu UV-Vis clia mét sd hgp chat hiiu co trong nuéc thai nhudém va
anh hudng cua cac ion NO,, NO_;, NH,* SO,*, chat ran Io Iﬁ’ng TSS trong phuong phap xac dinh
COD bang phuang phap do phé tu’ ngoal UV-254 nm. Két qua cho thay, cac chat hiiu co trong nuéc
thai nhudém hap thu & ca hai viing phé UV va Vis, cao nhat tai buéc séng UV-254. Phé hap thu viing
tli ngoai clia nuéc thai nhudm sau xi ly bing Fenton khong bi dich chuyén, trong khi dé, phé hap
thu trong vung kha kién dich chuyén & cac buéc séng i = 600 nm sang A= 360 nm (d6i v6i nuéc thai
nhudm mau tim), . = 540 nm sang A= 360 nm (ddi v6i nuéc thdi nhudém mau hdéng), A= 620 nm sang
A= 340 nm (d6i v6i nudc thai nhuém mau den), hau hét cac thuéc nhudm sau xii ly déu chuyén sang
vung tli ngoai xa, 1, _khoang 340-360 nm. Cac ion NO,, NO_,, NH,* SO, v6i ham lugng tii 0-300 mg/I
khéng gay anh hu’dng trong qua trinh xac dinh COD bang pho UV con TSS tu 30 mg/l tré 1én anh
huéng ro6 rét do su khuéch tan anh sang cua cac hat chat I Iiing. P khuéch tan cta TSS trong ving
ti ngoai phu thudc vao ban chat va kich thudc cutia cac hat vat chat I6 Iiing trong nuéc thai. Mudn xac
dinh chinh xac ham lugng COD bang phé UV can phai loc cac chat ran Io Iling hoic loai trif bang céac
ky thuat bé chinh trong phép do. Pa ap dung so sanh két qua xac dinh COD bing phuong phap do
quang UV va phuong phap TCVN cho thay sai s6 nhd hon 10%. Hé s6 chuyén ddi ndng dd clia nuéc
thai nhuém K_ = (709 +5) mgl/I.

TU khéa: 4nh hudng cla ion, nuéc thai nhuém, phé hap thu UV-Vis, TSS, UV-COD.
Chi s6 phan loai 2.4

pat van de Thi Phuong Thao va cs da nghién cliu phudng phap
xac dinh COD bé&ng ph8 UV, ing dung cho viéc xac
dinh COD trong nguén nuéc mat va nudc thai céng
nghiép sau xU ly [5, 6]. Can cu vao phé hap thu cla
cac hgp chat hiiu cé khéng mang mau & vung td
ngoai nén c6 thé xac dinh ham lugng nhu cau oxy
héa hoc COD clia cac ngudn nuéc bang phé UV véi
budc séng dac trung A = 254 nm.

Cac hgp chat hiu co khéng mang mau cé
budc séng hép thu cuc dai & vung ti ngoai UV
trong khoang 200-350 nm. Theo Guoging Wu [1],
kali hydrophtalat c6 budc séng hép thu cuc dai G
Amax= 254 nm. Huoliang Kong va Huifang Wu
(2006) [2] cling da xac dinh dugc cac hgp chat hiu
cd trong nuéc thai dét nhudém cé phé hdp thu cuc

dai & 254-260 nm. M. Hassouna, F. Theraulaz, C. Tuy nhién, dé xac dinh nhu cau oxy héa hoc cla

Massiani [3] da xac dinh tryc tiép toan phan hoac
phan doan cac bon hiu co trong dich chiét cta dat
néng nghiép béng phd ti ngoai. M. Sravan Kumar,
A. Anton Smith va cs [4] da phat trién phuong phap
xac dinh Risperidone bang phé tii ngoai UV. Nguyén
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mot s6 loai nudc thai, can phai tinh dén cac chat
hiu co khéng mang mau va cé céac loai hgp chat
htu co mang mau, cé budc séng hép thu cuc dai
vung kha kién, 1 = 400-700 nm. Sau qua trinh x& ly

hoa hoc nhu Fenton véi H,0,, keo tu, tla bong.. mau

18



STUDY ON ADSORDPTION SPECTRUM IN
DYEING WASTE WATER AND INFLUENCES
OF SOME: IONS ON DETERMINATION
OF COD BY 254 NM UV ADSORDTION
SPECTRUM

Summary

In this study of COD measurement by UV-254
nm, the UV-Vis spectrums of some organic
compounds in dyeing wastewater as well as the
influence of the ions such as NO,, NO_, NH,,
S$O,> and TSS have been investigated. The
results have shown that organic compounds in
dyeing wastewater have been absorbed in both
UV and Vis ranges, optimally absorbed at the UV
range of 254 nm. After oxidation by Fenton for
these wastewaters, the UV spectrums have not
been changed, meanwhile visible spectrums
have been moved at the wavelength from 600
nm to 360 nm (using violet dye color), from 540
nm to 360 nm (using pink) and from 620 nm
to 340 nm (using black) and changed into UV
range.

The ion effect has been insignificant with the
concentration from 0 to 300 mg/l. From 30 mg/I
upwards, TSS has affected remarkably the COD
measurement because of the light diffusion.
The diffusibility of TSS depends on the property
and size of TSS matters in water. Therefore,
in order to measure COD by UV method, the
filtration and/or calculation are possible to be
conducted.

The difference is less than 10% as compared
between the COD measurement using UV
method and TCVN method. The coefficient
of COD concentration calculation has been
determined K = (709 +5) mg/I.

Keywords: dyeing wastewater, ion effect, TSS,
UV-COD, UV-Vis spectrum.
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cla nuéc thai sé thay ddi hodc bién mat. Khao sat
nay chiing minh nudc thai nhuém sau xU ly béng
phuong phap oxy héa khii bang Fenton thi phé cla
cac hgp chat hiiu co khéng mang mau khéng dich
chuyén, nhung phé ctia cac hgp chéat hiiu co mang
mau bi dich chuyén va giam di ré rét trong vung
budc séng kha ki&n. Chinh vi vay, dé xac dinh nhu
cau oxy héa hoc COD cla nudc thai dét nhuém sau
xU ly chi can xac dinh do phé trong vung ti ngoai
UV =254 nm.

Cac yéu t6 c6 thé gay anh hudng dén do hap
thu quang cuta cac hgp chéat hiiu co nhu néng do
cac ion (NO,, NO,, SO,*, NH,*), ham lugng TSS
déu dugc khdo sat trong nghién clu nay.

Két qua thu dudc da ap dung dé xac dinh ham
lugng COD trong mdt sé loai nudc thai thuc t&. Ap
dung gia tri clla hé s6 chuyén déi néng do K dudc
xac dinh bang thuc nghiém va ap dung theo cong
thuc:

COD =K. A

Trong dé: K 1a hé s& chuyén déi ndng do tinh
theo mg/l va A la do hap thu quang cta ngudn
nudc G budc séng UV = 254 nm. K&t qua xac dinh
COD béng phuong phap do phé UV dudc so sanh
vGi phudng phéap xac dinh COD theo TCVN 6491-
1999.

Thuc nghiém

Hoa chét: héa chat nhuém gém: mau tim - loai
thuéc nhudm axit (Acid Violet 7), mau den (Disperse
Black EXFS) - thuéc nhudm phan tan, mau hong
(Disperse Pink R3L) - thuéc nhuém phan tan dugc
cung cap tai lang nghé lua Van Phic (Ha Noéi).
Nudc thai gébm: nudc thai sau nhudém bang cac hoa
chat nhudém trén, nuéce thai nhudém sau xi ly Fenton
va nudc thai ciia Céng ty TNHH nhuém HY. Héa
chat phan tich, PA gébm: cac mudi KNO,, KNO,,
NH,CI, Na,SO,, BaCl,, axit H,SO,, kali hidrophtalat,
K,Cr,0,, KMnO, ctia Hang Merck (CHLB Blc).
Dung dich chudn COD dudc pha tii kali hidrophtalat
(KC,H,O,) ctia Hang Merck, v6i ndng dé dung dich
gbc: 1000 mg/l. Cac dung dich lam viéc dudc pha
tU dung dich géc v6i cac néng do 0; 50; 100; 150;
200; 250 mg/l. Néng d6 chuén géc cac ion khao
sat nhu: NO,, NO,, NH,*, SO,*: 1000 mg/I. Dung
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dich lam viéc dugc chuén tu dung dich géc nay
véi nong doé: 0; 50; 100; 150; 200; 250; 300 mg/I.
Dung dich chudn TSS dudc cung cdp bdi VINALAB
(Viét Nam), 6ng chudn 200 mg. Héa chét xac dinh
COD: axit sunfuric: 1 mol/l cia Hang Merck, bac
sunfat-axits sunfuric 1% 6ng chuén cla Viét Nam,
kali dicromat: 0,040 mol/I chtta mudi HgSO, ti héa
chat PA cla Hang Merck, sat (Il) amoni sunfat:
0,12 mol/l hoa chat PA ctua Hang Merck. Dung
dich chi thi Feroin: pha tii hén hgp sat (Il) sunfat
ngam 7H,0 va 1,10- Phenantrolin.H,O. Phuadng
phap xac dinh COD theo TCVN 6491:1999 [7], vGi
ham lugng tu 30 mg/I dén 700 mg/l. Xac dinh hé
s6 chuyén ddi néng do K, cla nudc thai nhuém
bang ty s6 gilfa CODxcr,0, Va dd hép thu quang
Abs & vung UV, & = 254 nm, K, = COD/A.

Thiét bi, dung cu: bép phan hily mau COD cla
Hang Hach DR-2100 (My); may do quang UV-Vis

trong bai bdo nay.
Két qua va thao luan

Khdo sat phd hdp thu cia cdc héa chét
nhuém

Két qua khao sat phé hap thu cla cac chat hiu
cG trong cac thudc nhudém tinh khiét véi mau khac
nhau cho thay, cac héa chat nhudém dugc khao sat
déu cé doé hap thu quang cuc dai 6 budc séng UV tu
240-260 nm (thuéc nhudém mau tim c6 dd hap thu
quang cuc dai 6 1 = 254 va 580 nm, mau héng co
budc song cuc dai A = 254 va 540 nm, mau xanh
c6 budéc séng cuc dai 6 L = 280 va 600 nm) va do
hap thu quang déu rat thap G vung budc séng VIS
ti 400-700 nm. Cudng d6 mau cla cac hda chat
nhuém & vung UV cao hon 2,5-4,0 1an vung nhin
thay.

Shimadzu 2540 (Nhat Ban)

Abs

dai séng A = 190-1100 nm;
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binh dinh muc va cac dung
cu théng thudng trong phong
thi nghiém khac.

a) Thuéc nhuém mau tim

Thuc nghiém: pha dung dich nhuém nong dé 50
mg/l; do phé hap thu clia cac dung dich nhuém trén
trudc va sau khi nhuém, sau khi x( ly bang Fenton
trong vung budc séng UV/Vis = 190-800 nm; kh&o
sat anh hudng cla céac ion NO_,,NO,;, NH,*, SO*
va TSS d6i véi phé clia cac chat hiiu co & budc
song UV théng qua gia tri COD do bang thiét bi
UV-COD cua Viét Nam; xac dinh phé cla nuéc thai
cébng nghiép thuc

b) Thuéc nhuém mau héng ¢) Thuéc nhuém mau den

Hinh 1: phé cta thuéc nhudém trudc va sau nhudém clia cdc héa chat nhuém trong viing phé

UVv/Vis

Sau qua trinh nhuém va xU ly bang Fenton, phd
hép thu quang cla cac hoa chat nhuém khéng thay
ddi & vung séng UV, nhung trong ving nhin théy,
cac phé cuc dai hau nhu bi dich chuyén vé budc
séng A < 400 nm, nudc thai cé thé cé mau hai vang,
nhung cudng doé mau thap. Diéu doé cho thay, néu
xac dinh COD chi trong ving séng UV la cé thé
chap nhan dudgc.
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cling dugdc khao
sat va trinh bay

a) Thudéc nhuém tim
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b) Thuéc nhuém dé ¢) Thuéc nhuém xanh

Hinh 2: phé viing Vis clia nudc thai nhuém sau khi xir ly Fenton
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Khéo sat 4nh hudng cua céc ion

Trong mét day cac mau co6 chiia ham lugng COD
ti 0, 50, 100, 150, 200, 250, 300 mg/l COD chuén,
cho lan lugt day thi nghiém c6 néng do thay déi
NO, mg/l tu 0, 50, 100, 150, 200, 250, 300 mg/I
vao dung dich trén theo hinh 3. K&t qua cho thay,
céac ion NO, NO,, NH,*, SO,* c6 dé hép thu quang
& budc séng UV = 254 nm la rat nho, Abs: tir 0,001
dén 0,018 ddi v6i NO," tir 0-300 mg/l, Abs tii 0,004
dén 0,07 déi véi NO, tur 0-300 mg/l, Abs tu 0,004
dén 0,013 ddi véi NH,* cling ti 0-300 mg/l va Abs tu
0,005 dén 0,020 d6i v6i SO,> . Tudng dudng COD
tang tu 0-3 mg/l (cho NO;), ti 0-4 mg/l (cho NO,),
tu 0-6 mg/l (cho NH,*) va tt 0-2 mg/I (cho SO ). VGi
két qua trén, c6 thé néi cac ion nhém nita khong gay
anh hudng dang ké dén viéc xac dinh COD bang
phuong phap UV. Hé sé phu thudc gilia gia tri COD
lén ham lugng NO,, NO-,, va NH * c6 gia tri tt 1,10
(cta NH,* va NO,) dén 0,05 déi véi NO,. Diéu do
c6 thé thdy, nhu cau oxy héa hoc COD ctia NO, cao
hon so véi NO, va NH ,*. Hinh 3a, 3b, 3c, 3d la két
qua khdo sat &nh hudng clta cac NO,, NO, , NH,*
va SO,? téi ham lugng COD bang phuong phap do
quang vung ti ngoai UV.

Bang1: khdo sat su phu thudc gida TSS Ién Abs
vGi COD khac nhau (K = 160 mg/l)

COD (mgfl) 0 50 100 150 200 250 300 400
TSS=0mg/l - 48 102 152 197 257 303 398
50 11 62 109 160 216 263 315 415
100 20 74 119 173 222 278 319 423
150 32 84 132 186 235 284 335 436
200 42 93 145 196 247 298 347 445
250 57 101 160 207 261 307 361 460
300 67 17 173 220 274 315 370 472

K&t qua bang 1 cho thay, khi ham lugng COD
khéng déi thi gia tri COD trong vung UV phu thudc
vao néng dé TSS; ngudc lai, khi TSS khéng déi,
gia tri COD trong vung UV phu thuéc vao néng do
COD trong mau. Khi cé mét ca hai thanh phan COD
va TSS, COD trong vung UV sé la téng cla mat do
quang Abs do COD hap thu va mat doé quang &o do
su tan xa anh sang clia TSS gay ra.

Muén loai trli &nh hudng ciia TSS ¢6 thé dlng
2 céach: 1) Loc bd TSS chi xac dinh COD; 2) Thuc
hién phuong phap b8 chinh trén may bang phan
mém toan hoc ho&c phéan cling cla thiét bi [4, 5,
6].
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Hinh 3: két qua khdo sat &nh hudng cda NO, (a), NO, (b), NH,*(c) va SO? (d) trong phuong phép xac dinh UV-COD

Theo Dinh luat Lambert-Beer, dung dich méu
phai trong su6t, cac hat vat chat I Iling TSS sé gay
can tré dén do truyén qua cta ngudn sang. Vi vay,
sé tao nén do hap thu quang 4o do su tan xa anh
sang clia cac hat TSS. Anh hudng ciia ham lugng
TSS la anh hudng duong, khién cho do hap thu
quang (Abs, A) trong vung phé UV ting khi néng
dé TSS tang. Bang 1 1a két qua khao sat anh hudng
clia ham lugng TSS 1én d6 hép thu quang Abs trong
vung séng UV.
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Két quéa phéan tich UV-COD mau thuéc nhuém
thuc té

Pé xac dinh ham lugng COD trong cac ngudn
nudéc, phuong phap do quang phé vung UV da dudgc
thuc hién, hé s& chuyén ddi néng doé K dudc xac
dinh bang ty 16 COD/Abs trong viing UV. Ham lugng
COD cla nuéc thai nhuém dudc xac dinh bang
phuong phap tiéu chuén K,Cr,0,.DB06 hédp thu quang
Abs dudgc do & vung UV. St dung hé sé chuyén déi
ndng doé xac dinh dudc bang thuc nghiém K = 709
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mg/l, 4p dung dé phan tich nuéc thai nhudm tai
Coéng ty TNHH nhuém HY. Ham lugng TSS dugc
loai bang phuong phap loc ¢ hoc véi gidy loc co
kich thudc 10-15 um. K&t qua do dudc trong thang
9.2013 (NT1, NT2, NT3, NT4) va thang 5.2014
(NT5, NT6 va NT7) dudgc thé hién & bang 2. D6 mau
clia nudc thdi co sé nay la 178 va 145 Pt-Co.
Béang 2: két qua xac dinh ham lugng COD trong nudc
thai nhuém sau xu ly

Phan tich trong
ST | Kyhieumdu | 2° ““X;'s‘,‘-':‘”a"g C0D (mgf) p“‘t’:go‘hT'g\‘I’:'ep
6491:1999
Thang 9.2013
1 NT1 0,312 223 254
2 NT2 0,299 212 237
3 NT3 0,341 242 236
4 NT4 0,324 230 241
COD trung binh 226,75 2420
D6 léch chuan 12,58 829
Thang 5.2014
5 NT5 0,206 146 135
6 NT6 0,192 136 122
7 NT7 0,214 152 144
COD trung binh 144,67 133,67
Do léch chudn 8,08 11,06

K&t qua bang 2 cho thdy, cd s& dét nhudém
trén vao thang 9.2013 chua dap ung dugc theo
QCVN13:2008/BTNMT (Quy chudn kj thuat quéc
gia vé nuéc thai cong nghiép dét may) [8], d6 mau
cla nudc thai sau xi ly cho phép la 150 Pt-Co.
Nhung dén thang 5.2014, ham lugng COD da nhd
hon 150 Pt-Co, dat tiéu chudn cho phép cla nuéc
thai dét nhuom sau x{ ly. Sai s6 gilta phuong phap
xac dinh UV-COD va phuong phép tiéu chudn va do
léch chuén gidia cac 1an do n&m trong khoang nhd
hon 10%. K&t qua nay c6 thé chap nhan dudc.

Két luan

P3 tién hanh khao sat phé hap thu cla mot
s6 hgp chéat hiiu co trong nudc nhudém trude, sau
nhudm va nudc thai nhuém sau x{ ly. K&t quéa cho
thdy, do COD béang do6 hép thu quang trong vung ti
ngoai UV la phu hgp.

Da khao sat anh hudng cuta cac ion vo ca NO,,
NO,, NH*,, SO,> va TSS dén viéc xac dinh ham
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luong UV-COD trong mau nudc. G budc song A =
254 nm, cac ion NO,, NO_, NH,*, SO,> dén 300
mg/l khong anh hudng dén viéc xac dinh UV-COD.
Néng do TSS ti 30 mg/l bat dau lam tang két qua
phan tich UV-COD, &nh hudng nay hoan toan phu
thudc ban chat clia cac hat chat I Iiing trong nguén
nudc, vi vay can phai loai boé anh hudng bang cach
loc ho&c b8 chinh bang phan mém ho#c thiét bi do.

Pa xac dinh dudc hé s chuyén déi néng do K
trung binh cla nudc thai nhudém tai mot co sé la
(70945) mg/l. Ba ap dung vao thuc t& dé phan tich
COD & hai thdi diém khac nhau, so sanh véi gia
tri xac dinh dudc trong phong thi nghiém, sai s6 1a
10%, c6 thé chdp nhan dudc.
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