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1. PAT VAN PE

Nudc thai cong nghiép dét nhuém 12 mdt trong nhitng loai nuoc thai & nhiém nang lam tac
dong manh dén moi tru’cmg Céc chat thai nganh cong nghiép tay nhuém chira cac goc hiru co
dbc hai nam duéi dang ion va mét sd kim loai ning. Nudc thai cdng nghiép tay nhudm rat da
dang, phirc tap va thanh phan khéng én dinh [1].

Nhiéu phwong phap xir li nuéc thai tay nhudém khac nhau da dugc 4p dung ¢ Viét Nam va
cac nude trén the gidi. M&i phuong phap chi dat duge mt so hiéu qua nhat dinh. O Viét Nam da
c6 nghién ciu vé tng dung phuong phédp keo tu dién hoa xir li nurée thai dét nhudm [2]

Trong nghién clru nay, ching t6i mudn khao sat phuong phap oxy hoa dién héa xi li cac
chét hiru co kho phén hiy trong nude nhu thudc nhudm, phenol, thube bao vé thuc vat... ing
dung cho viéc nghién ciru nay, ching toi chon thudc nhuém Orange II 1am ddi twong nghién clu
sy phan hay nhim nghién céru nhim myc dich oxy héa cac chét hitu co khé phan hiy thanh cac
cpat hitu co d& phan hily bing vi sinh vat. Viéc xir li tiép theo cdc chat hitu co sau khi bi phan
hiy so b6 bang phuong phéap dién hoa s& 1a cac phuong phap xir li sinh hoc.

2. PHUONG PHAP NGHIEN C(U
_ Sir dung h¢ dién phan nhu trong so dd hinh 1. Sir dung b6 ngudn mét chiéu, ¢é diéu chinh
the, giit on dinh vé thé trong sudt qua trinh dién phén.

Kich thude dién cuc: 10 x 10 cm; Khoang cach dién cyc: 5 mm; Sir dung 3 cdp dién cuc (3
andt, 3 catdt); Vit liéu dién cuc: inox.

M3iu: thude nhudm orange II pha vdi ndng d6 nhét dinh bing nude cét,

Céng thire thuéc nhugm orange 11 [3]:

HOQ

NaQ;$ ‘@N =N \>
Phuong phép phan tich:
Do pH bang may pH 8121;
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Phé UV-VIS do trén may Jasco V-530, cuvét thach anh 1 :
Xac dinh COD theo phuong phap dicromat dung may DR-2000;

Xac dinh TOC trén may ANATOC I,
Xac dinh NOy, NOy b&ng phén tich dinh tinh va dinh luong.

/TN

Hink 1. Binh dién phin

3. THU'C NGHIEM

1 cm;

|+

. Qua trinh khao sét dya trén sy dénh gié phé hap phy UV. Qua qué trinh dién phén ban chat®
phd hap phu cia thude nhugm thay doi, théng qua d6 danh gia sy phin huy cau tric ciia thuoc
nhudm va hop chit khac duge tao ra.

Ngoai vige danh gia thay d6t chu tric cia thude nhudm theo sy thay dbi cta phd UV, théng
s6 COD, TOC ciing dugc d& cap dén nhu 12 mét thong sé cho biét viée oxi héa mot phin thude
nhudm trong dung dich tao ra san phim khoéng héa.

3.1. Khéo sat sy dnh huéng ciia higu dién thé dén kha ning phan hiy thubc nhudm orange I1

Piéu kién thi nghiém: 150 ml dung dich orange 11 10mg/l, NaOH 0.01N trong 20 phut o
hiéu dién the khac nhau.

Bing 1. Khao sat sir anh huéng cia hiéu dién thé dén kha niing phan hity thudc nhuém orange 11

U (volt) | Abs CoD TOC
N 485nm | 270nm | 266nm | 223nm ! 219nm | 212nm | mgO/l | mgCil
0 0,33 - 0,32 0,49 0,49 - 27,1 5.4
3 0,13 0,28 - - - 0,4 25,4 5,1
5 0,05 0,26 - . - 0,38 19,7 4.9
7 0,02 0,28 - - - 0,39 21,6 4,7
10 0,01 0,31 - - 0,45 - 13,2 4,5
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Tir két qua & bang 1 cho thiy chi sau 20 phut dién phén ¢ higu dién thé 10 V, COD cua
dung dich orang II 10 mg/l giam di 50% so v&i ban ddu. Do do theo chiéu tang higu dién thé, ciu
trie thube nhuém orang 11 bj thay ddi nhanh chéng, sinh ra nhidu axit hiru co don gian la san
pham cta su oxi hoa khong hoan toan dudi tac dung ciia dong dién. Con chi s6 TOC giam khong
nhiéu ¢ nghia mirc do khoang hoa ciia dung dich orang Il sau dién phan )a it, lugng khi CO,
sinh ra khong déng ké.

0.5

0.4

Abs 0.2

0.1 . | . | —
200 400 600 goo

Wawvelength[nm]

Hinh 2. Phd cua dung dich orange 1T dién phén theo higu dién thé

3.2. Khio sit théi gian dién phan dnh hwéng dén qua trinh phén hity thude nhudm orange 11

Piéu kién thi nghiém: 150 ml dung dich orange IT 10mg/l, pH = 11, hi¢u dién thé 5 V,
cuong d¢ dong dién 0,2 A.

Bang 2. Khdo sét thdi gian dién phan anh hudng dén qua trinh phan hiy thude nhuém orange 11

Thi gian Abs COD TOC
Phit 486 nm 308 nm 227 nm 207 nm mgO/] mgC/l

0 0,28 0,12 0,30 - 26.8 5,5

5 0,22 0,14 0,37 - 17,1 5.4

10 0,19 - 0,36 - 17,8 5,4

15 0,15 - 0,34 - 14,4 5,2

20 0,13 - 0,31 - 13,2 5,2

25 0,10 - 20,30 - 18,1 5,1

30 0,07 - 0,29 0,27 20,2 5,0

40 0,05 - 0,26 0,26 8,5 4.9
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Tir két qua & bang 2 cho thdy, chi sau 40 phiit di¢n phan, COD giam di 70% so véi ban dau,
chimng t¢ orange II khong chi bi pha hiy li€n két nhém mang mau ma con bi oxi héa dién hoa.
Ngoai ra TOC gidam khong dang ke.

Duya vao két qua thi nghiém & bang 2, v& dudmg bidu didn mi quan hé gita cudng dé hap
phu & budc séng 486 nm va thoi gian dién phéan.

0.4

Abs

01 . I . i . 1 , I
208 4[]I} 600 gco 10080 1100

Wavelength[nm}

Hinh 3. Phé ciia dung dich orange I theo thoi gian dlén phan

o fbs Abs =f(t) Orange 11 mg/l
0.2
0 - T T T i T'(phit)
0 10 20 30 40 50

Hinh 4. Pudng biéu dién cudng 46 hép thy & budc séng 486 nm coa dung dich Orange 11
theo thoi gian dién phin

Tir hinh 4 cho thay, theo thi gian dién phén, cudng d6 hip thy mau giam din do néng do
cua chat mau trong dung dich giam

3.3. So sanh ti s6 BODs/COD ciia dung dich orange II triéc va sau dién phin

Diéu kién thi nghiém: 150 ml dung dich orange II 100 mg/l, hiéu dién thé 15 V, cudng do
dong dién 2A, pH 11,5
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Bdng 3. So sanh ti s6 BODs/COD ciia dung dich orange Il trudc va sau dién phan

Miu COD (mgO/M) | BODs (mgO/l) | BOD;s / COD
Miu ban diu 252,5 40 0,16
Miu dién phéan 30 phat 257,2 80 0,31
MAu dién phan 60 phut 2149 37 0,17
[ Miu dién phéan 90 phat 193,8 28 0,14

Ti s6 BODs/COD sau 30 phut ting lén rat nhanh so v&i ban dau, ching minh céu tric cua
orange Il sau dién phén bj thay ddi, sinh ra nhiéu hop chat d& bi phan huay sinh hoc.

3.4. Chuin d$ dung dich orange II truéc va sau dién phan
3.4.1 Chudn 35 dung dich orange II 10mg/l trudc khi dién phdn

Diéu kién thi nghiém: LAy 250 m! dung dich orange I 10mg/1 chudn bing dung dich HCI
0.01N va do pH.

Badng 4. Két qua chuin d dung dich orange 11 10 mg/l trude khi dién phan

*1| HCI (m]) 0 30 60 70 71 72 73.5
pH 12,12 11,82 11 9,22 7,9 7,24 6,69
HCI (ml) 76 76,5 77 79 80 81 91,5
pH 4,51 4,19 4 3,61 3,51 3,42 3,02

Dua vao két qua chuin d6 & bang 4 v& duge dudong chuin d6 dung dich orange 110 mg/l
bing dung dich HC1 0,01 N.

pH

15 -
4

10 A

S .

0 ' HClml
0 50 100

Hinh 5. Pudng chuin d6 dung dich orange II 10 mg/l trudc khi dién phéan
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Trén dudng chudn dd, thiy c6 2 diém uén & pH = 8 va pH = 6. pH = 8 1a diém két thic
chuén @6 OH" tir do ( NaOH trong dung djch ). Thé tich dung dich HCI ¢an diing dé chudn d¢ hét
NaOH 14 71ml, tir pH = 8 dén pH=41a chuin dé bazo ¢ sin trong dung dich Orange I ban
dau, thé tich dung dich HCI ¢an diing cho doan nay 1a 6 ml.

3.4.2 Chudn d¢ dung dich orange I 10mg/| sau khi dién phdn

Piéu kién thi nghiém: 150 ml dung dich orange II 10 mg/l, hiéu di¢n thé 7 V, cuong d6
dong dién 1 A, thoi gian dién phén 20 phat, 30 phat, 50 phat. Sau d6 lay 250 ml dung dich
orange I sau dign phén dem chuin 4 dung dich HCI 0,01 N.

Bang 5. Két qua chuan do dung dich orange 11 10mg/l sau khi dién phan 20 phit

HClml | "0 30 60 70 71 | 715 | 72 73 74
pH 1,7 | 11,5 | 1081 | 936 | 80 | 751 732 | 713 | 7,03
HCIml | 75,5 76 76,5 77 78 80 85 88,5 90
pH 648 | 64 580 | 4,68 | 4,03 | 362 ] 3.2 3,06 | 2,96

Cin ctr vao két qua chuin do,vé dudng chuin d6 axit ctia dung dich orange II sau 20 phat

pH *
15 T DD orange II dién phin 20 phuat
10 )y
5 -
HCI m
0 20 40 60 80 100
Hinh 6. Pudng chuin d6 bang axit ciia dung dich orange IT sau 20 phit dién phén
Bang 6. Két qua chuan do dung dich orange Il sau 30 phit dién phan
HCl ml 0 30 50 60 66 65 67,5 70
pH 11,3 10,56 10,0 9,51 7,98 7,26 7,01 6,72
HCl ml 72 75 76 77 81 85 87 89
pH 6,48 4,73 4,08 3.3 3,42 3,19 3,09 3,0

Cin ¢l vao két qua chudn d,vé dudomg chuin d axit cia dung dich orange 11 sau 30 phut
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Hinh 7. Budng chuin do dung djch orange 11 sau khi d1én phan 30 phut

Bang 7. Két qua chudn d6 dung dich orange 11 sau khi dién phan 50 phuit

HCI ml 0 20 40 43 45 48 50 52 54
pH 10,7 10,1 9,24 8,04 7,62 7.4 7,18 | 7,09 | 6,97
HCl ml 65 67 71 73 74 75 76 78 79
pH 6,5 6,37 5,93 5,37 4,03 3,6 3,23 ) 3,06 | 298

Can cir vao két qua chudn d8,vé dudng chudn do axit cia dung dich orange 11 sau 50 phiit

pH

15 DD orange I dién phan 50 phat

0 . HCIml
0] 20 40 60 80

Hinh 8 Buing c;,hufm dung dich orange II sau 50 phit dién phan

o T két qua chuan d% dung djch orange Il sau khi di¢n phin 20 phit, 30‘phlflt va 50 phut, ta
thay: Sau 20 phat dién phan duong chuin d§ khong khac nhi€u so voi dung dich orange II ban
dau, van xuat hi¢n 2 diém uon & pH = 8 va pH = 6.

Sau 30 phit dién phén duong chuin d6 dung djch orange 11 khac nhiéu so véi ban dau.
Trén dudng chuin d6 xuét hién 2 diém uén & pH = 7,5 va pH = 6,2, Riéng pH = 7.5 két thiic
chuén @6 kiém ty do, pH = 6,2 két thiic chudn d6 bazo yéu. Con pH = 8 14 budc nhdy khi trung
hoa hét NaOH.

Sau 50 phit dién phan, duong chuan dé dung dich orange Il xuét hién 3 diém uén & pH= 8,
pH =6.7 va pH = 4,3. Riéng pH = 8 trung hoa hét NaOH, pH = 6,7 va pH = 4,3 12 budc nhay pH
khi chuan dé hét 2 bazo yeéu khac nhau,
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Néu so sanh dudng cong chuin d clia dung dich orange 11 trude khi dién phan va sau khi
dién phan 50 phat thi ¢6 su khac biét rd rét. Trén dudng cong chuén d6 sau 50 phat dién phén
xudt hién nhiéu diém udn hon.

Vi cac két qua thu duge nhu trén, ¢6 thé két lun sau dién phan 6 sinh ra loai axit yéu voi
mot lugng ngay mdt ting, do : pH gidm theo thoi gian dién phén. Thoi gian dién phan cang dai
pH cang giam.Thé tich dung dich HCI cén ding dé trung hoa NaOH giam dén theo thoi gian
dién phin

Thé tich dung dich HCI cdn ding dé trung hoa céc bazo"yéu tang dan. Cac bazo yéu trén
sinh ra do dién phan dung dich orange II trong mdi trudng kiem, vi khi nhirng axit yeu sinh ra
trong qué trinh di¢n phin gip mdi truong kiém chuyén héa thanh bazo lién hop.

Piéu nhin dinh trén r6 hon khi 14y mau dung dich orange II 10 mg/l sau khi dién phén 50
phut, higu dién thé 7 V, cudng d6 dong dién 1 A gdi di phén tich dinh tinh axit va phén tich dinh
lugng NO,” va NOs™.

Két qua nhan dang dirgc xit benzoic trong dung dich orange 11 sau dién phéan. Két qua phan

tich phihop voi thire nghiém chuén d6 dung dich orange 11 10 mg/l sau 50 phut dién phén cé
xuit hién diém udn & pH = 4,3 (axit benzoic c6 pK = 4,2),

3.5. Pinh lwong jon NO; va ion NOj;™ trong dung dich orange II sau di¢n phéan

Diéu kién dién phin: 150 ml dung dich orange 11 105mg, pH = 11, higu dién thé 5 V, cuong
d6 dong dién 3 A.

Bang 8. Nong d6 ion NO,’ sinh ra theo thoi gian dién phan

T{phut) 10 20 30 40 50 60 70 ] 80 120
NO; (mg/l) 1,64 | 23 1,97 | 492 | 9,85 | 9,85 | 11,82 | 17,74 | 29,57

Cin ctr vao két qua thu dugc, v& dudng biéu dién ndng db ion NO, sinh ra theo thoi gian
dién phén

40 ~NO2-
30 1 C(NO2-) = f(1)
20 7
10 1
0 ﬁ* ' Phiit
0 50 100 150

Hinh 9. Pudng biéu dién ndng 9 ion NO, sinh ra theo thi gian dién phan

Bdng 9. Nong d6 ion NOjy’ sinh ra theo thdi gian dién phén

T(phat) 10 20 30 40 50 60 70 80 120
NOy(mg/) | 3,04 | 394 [13,02] 975 | 1048 | 81 | 241 | 21,53 | 22,1
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Cin cir vao két qua thu duge, vé dudng bidu dién ndng dd ion NO;™ sinh ra theo thdi gian
dién phan

4 NO3-
25
0 C(NO3-)
15
10
5
0 - Pt
9 0 0 60 80 100 120 140

Hinh 10. Puong biéu dién ndng d9 ion NO;’ sinh ra theo thoi gian dién phan
Theo két quia thu duge thi thai gian dién phin cang dai thi ham lwgng NO; cang nhidu. Con
NO;" duge tao thanh nhung khong on dinh.
Tinh d6 chuyén héa cta nhém (-N=N-) trong phén tir orange 1i theo khéi lugng nito ban dau:
Khéi luong phén tir orange II 13 350, tirc khéi lugng nito trong nhom azo cla orange II 1a

28 g. Ndng d6 orange II trudce khi dién phéan 13 105 mg thi khéi lugng nito 12 8,4 mg.

Beng 10. Két qua chuyén hoa (-N=N-) trong phén tir orange 11 theo khéi lrgng nito

& | T(phit) 10 20 30 40 50 60 g0
N/NOy mg | 0,477 0,67 0,57 1,43 2,86 2,86 3,44
N/NO;y mg 0,68 0,88 2,93 2,19 2,36 1,82 5,42
TTN mg 1,15 1,55 3,3 3,62 5,22 4.68 8,86
H% 13,69 18,45 41,66 43,1 62,14 55,7 1055 |

Theo nhu két qua thu duge & bang 10, nito thu dugc sau dién phan nhigu hon ham hrong
nito trude khi dién phén

Dua vao két,qua’l thu-duge, vé duong bidu dién két qua chuyén hoa (-N=N-) trong phén tir
orange 11 theo khai lugng nito

) 50thlt
]

Téng ham lrgng N tao thanh

100

50

' gfl
0 2 4 6 8 10

Hinh 11. Két qui chuyén héa (-N=N-} trong phin tir orange I! theo khbi luong nito
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3. KET LUAN

Két qua thue nghiém dién hoa bang dién cuc inox trén thudc nhudm orange I1 ¢6 thé khang
dinh, phuong phap dién hoa lam mat mau hoan toan thuoc nhudm orange I

Chi s6 COD giam theo thi gian dién phan chimg t& ring oxy hoa dién héa c6 kha nang
phd v& céu tric cua thube nhudm orange II va hinh thanh céc axit hiru co don gian.

Chi s6 TOC giam khéng nhiéu sau dién phin c6 thé két ludn su oxi hoa dién hoa xay ra
khong hoan toan, chu y&u la cac san pham axit hiru co don gian.

Sau dién phin, nhém mang mau bi pha v&, cAu tric sinh ra nhiing ion vé co nhu NO;,
NO;'...Tong nito thu duge sau dién phan nhiéu hon ham lugng nito trude khi dién phin

Chi sb BOD/COD téng lén sau dién phan ching to rang dién phéin dung dich orange Il ¢6
sinh ra nhitng hop chat dé phan hiy bang vi sinh.

Loi cdm on. Cong trinh nay dwoc tai tree bdi chwrong trinh nghién clru co ban
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SUMMARY

STUDY ON DEGRADATION OF ORANGE Il DYES SUBSTANCES IN AQUEOUS
SOLUTION BY ELECTROCHEMICAL METHOD

The decomposition of dyes effuent by the electro oxidation was studied orange 11 dyes. The
electrodes were made of stanless steels SU 304. The dimention of electrodes was 10 ¢cm x 10 cm.
Electro oxidation was carried at pH solution at 10. Studies shown that, the solution of orange I
was decolouried after 30 minutes of electro oxidation at volt DC and current 0,2A.

Analys products of the electro- oxidation of orange II shown the simple organic acides ,
nitrate and nitrite ions were formed.
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