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1. Tén dé tai:
Nghién cuu, khao sat xt ly nuéc thai va thuéc nhudm hoat tinh trong pha long
bang phuong phap dién hoa Fenton.

2. Linh vuec:
Nghiéncru ] Thiétké O Quanly O

3. Noi dung thue hién dé tai:

Khao sat diéu kién van hanh t6i vu (pH, FeSOs, NaCl) cta phuong phap dién
hoa Fenton d6i véi thude nhudém hoat tinh (Suncion Red, Suncion Blue).

Khao sat diéu kién van hanh t6i uvu ciia phuong phap dién hoa Fenton d6i véi
nudc thai that.

So sanh hiéu qua xir 1y giita phuong phap dién héa Fenton va phuong phap két
hop (keo tu va dién hoa Fenton) d6i véi nude thai that.

_ Danh gia phuong phap dién hoa Fenton qua phuong phap phd hong ngoai bién

doi FTIR.

Tp. H6 Chi Minh, ngay 29 thang 7 nim 2019
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LOI CAM ON

Pé tai tot nghiép 13 phan quan trong nhat trong chuong trinh hoc tip cta sinh vién,
1a co hoi cho ching em tim toi va nghién ctru, hoc hoi thém nhiéu kién thic thyc té. Dé
hoan thanh dé tai tot nghiép ngoai sy ¢ gang cua ban than khong thé thiéu su hudng
dan, chi bao tan tinh cua cac Thay Co gido. Em xin guri 10i cam on chin thanh va sau
sac nhat dén:

Thay TS. Nguyén Thai Anh - gido vién huéng din dd an t6t nghiép, di tan tinh
huéng dan, chi bao va chia sé nhitng kién thic bo ich, dong gop nhiéu kién thirc thyc té
trong sudt qua trinh nhém tui em thuc hién nghién ctru.

Co6 Lé Thi Bach Hué - chuyén vién quan ly phong thi nghiém, ching em xin chan
thanh cam on C6 da tao moi diéu kién tot nhat dé tui em ¢ thé hoan thanh tot dé tai.

Bén canh d6 tui em ciing xin cam on tdi cac Thay C6 trong bd mon da day do,
gitip &, chi bao tui em trong suét 4 nim Pai hoc.

Du ¢6 ¢b gang nhu thé nao nhung tui em ciing khong thé tranh khoi nhitng thiéu
sot trong qua trinh thyc hién dé tai, rit mong nhan dugc nhiing gép y va stra chita cia

Thay (C6) vé bai luan t6t nghiép nay. Nhém chung em xin chan thanh cam on.

Nhom sinh vién thuc hién
Nguyén Hong Ngoc Linh
Hoang Thi Ngoc Mai
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CHUONG: MO PAU
1. D@ tai nghién ctru
“Nghién ciru, khao sat xu Iy nuéc thai va thude nhuém hoat tinh trong pha long
bang phuong phap dién hda Fenton.”

2. Ly do chon d@ tai

Dét nhuom & Viét Nam ngay nay dang la mdt trong nhitng nganh cong nhiép
phat trién manh mé, tao ra nhiéu san phém da dang c0 chét lugng cao, la mdt trong
nhitng nganh cong nghiép khong chi gép phan giai quyét van dé cong an viéc lam
trong xa hoi ma con thuc day ting truong nhanh kim ngach xuit khau cho dat nudc.
Tuy nhién, hang ndm nganh dét nhudm st dung hang triéu tan thudc nhudm dé nhudém
vai va tao ra lugng nudce thai 16n chira nhiéu chit doc hai ddi v&i moi truong cling nhu

anh huong tryc ti€p dén strc khde con nguoi.

O nudc ta, nhiéu nha may dét nhudém xay dung cac hé théng, tram xu 1y nudc
thai véi quy mo va muc do xu ly khac nhau. Cac phuong phap xir 1y nude thai dét
nhudém dugc 4p dung pho bién 1a phuong phap hoa hoc, sir dung axit trung hoa kiém
va cac chat tao phan ung oxy hoa khir, tuy nhién nhig phuong phap xir Iy nay dat
hiéu qua khong cao va van gay ra 6 nhiém tht cip, lam anh hudng nghiém trong dén
moi trudng. Bén canh cac phuong phéap xir 1y hoa hoc con ¢6 nhiéu phuong phép xir 1y
khac nhu phuong phap xtr 1y bang ozon, ozon két hop sinh hoc. Tuy chét lugng nudc
thai sau khi xur Iy bang nhitng phuong phap niy hoan toan cé thé tai sir dung trong san
xuat, nhung viéc ung dung lai gap nhiéu khé khin, kho thuc hién va gia thanh dau tu

rat cao.

Véi yéu cau khat khe vé& xir Iy nude thai tranh gy 6 nhiém méi trudong, nhoém da
thuc hién dé tai “Nghién ctru, khdo sat xur Iy nudce thai va thudc nhudém hoat tinh trong
pha 16ng bang phuong phap dién héa Fenton” ¢ kha nang dap tng duoc cic yéu cau
vé hiéu qua cao, gia thanh ré, chiém dién tich nho, d& thuc hién, c6 tinh sinh thai, than
thién v&1 moi truong.

3. Tinh cép thiét caa dé tai

O Viét Nam, nganh cong nghiép dét may 1a mot trong nhirg nganh miii nhon, co
ban. C6 rat nhiéu doanh nghiép tir bé dén 16n, nha nuéc dén tu nhan, trong nudc dén
ngoai nude dang hoat dong trong linh vuc ndy. Tuy nhién, trong s6 cac nha may dé thi
chi c6 cac nha may 16n c6 xay dung hé théng xir Iy nudc thai con lai hau nhu chua co
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hé théng xir Iy van con xa truc tiép ra ngoai moi truong. Loai nudc thai dét nhuom co
d6 kiém hoic do axit cao, mau dam, c6 nhiéu chit hiru co, vo co gy doc cho quan thé
sinh vat va anh huong sic khoe cong ddng. Boi kha niang gdy 6 nhidm cua nudéc thai
dét nhudém d6i v6i méi trudng 1a rat cao nén can c6 nhiing bién phap, hé théng xu Iy
loai nuée thai nay hop ly. Vira c6 thé xir Iy phan 16n cac chat thai dé dat tiéu chuén
nuéc thai ra moi trudng do nha nude quy dinh, ma vira lai tiét kiém khong gian chiém
chd cua hé théng ciing nhu giam chi phi dau tu xay dung hé théng. Véi cac nghién ciu
thanh cong trude d6 vé phuong phap dién hoa Fenton trong viéc xu ly hiéu qua cac
loai nuée thai dac thd khé xu 1y va dat nhitng yéu cau trén, nén dé tai ma ching em
dua ra mang tinh cap thiét cho cong tac bao vé moi truong ¢ Viét Nam.

4. Poi twong nghién ciru
Thudc nhuém hoat tinh hoa tan & dang long: thuéc nhuom thuong mai Suncion
Red, Suncion Blue.

Nudc thai thyc tu cong ty dét nhuom Kim Thanh Hung, khu cong nghiép Xuyén

A.
5. Pham vi nghién ciu
M6 hinh phong thi nghiém. Thuc nghiém duoc tién hanh tai truong Pai hoc Sy
pham K§ thuat TP.HCM.
6. Phwong phap nghién ctru
6.1. Phwong phap thi nghiém thuc nghiém
Pay 1a phuong phap quan trong trong qua trinh nghién ctu, cac thao tac tién
hanh phai thuc hién can than, logic, chi tiét, ti mi, chinh x4c nham mang lai két qua
nghién cuu it sai s6 nhat.
6.2. Phwong phap xir Iy s6 liéu
Két qua thi nghiém khao sét thyuc tién duge luu lai va nhap liéu dugc xu ly trén
Microsoft word, Excel dua ra biéu dd, ban v&, dd thi va tim ra cac két qua nghién ctu
tin cay va téi uu.
6.3. Phwong phap tong hop tai liéu
Tim kiém va tham khao céc tai ligu lién quan dén dé tai ciia nhém. Céac nguon
tham khao tir sach, bao, internet,... dugc tong hop so sanh, phan tich, danh gia.



6.4. Phuwong phap chuyén gia
Tham khao, vién dan cac thdng tin khoa hoc tir cac chuyén gia trong va ngoai

nude lién quan dén dé tai.
6.5. Phwong phap phéan tich, danh gia
Phan tich ph6 FTIR dé tim ra cac nhém chuc lién quan.

7. Muc tiéu nghién ciru

Xt Iy nudc thai, thuéc nhuém hoat tinh khi p dung hé dién hda Fenton va tim ra
diéu kién van hanh tbi vu cua ching:

?..? ¢ @ ¢




CHUONG 1: TONG QUAN
1.1.  Téng quan vé nganh dét nhugm

Cong nghiép dét nhuom dang phat trién manh do c6 su dau tu ciia trong va ngoai
nuéc. Bao gom rat nhiéu cong doan san xuat, tly tirng loai san pham ma quy trinh san
Xuit duoc &p dung ciing c6 thé khac nhau. Bén canh nhiing dong gop to 16n vao su
phét trién kinh té cia dat nudc va nhirng dong gop trong van dé dam bao an sinh xa
hoi thi hoat dong san xuat cua nganh dét may ciing mang lai khong it nhiing tac dong
tiéu cuc dén moi truong sinh théi.

Hoat dong san xuat cia nganh dét may bao gom nhiéu cong doan, tir phat trién
ngudn nguyén liéu (trdng cay nguyén liéu, san xuat bong xo) cho tdi kéo soi, dét vai,
nhuém hoan tit, may va tiéu thu san pham. TUy thudc vao dic thu cua timg cong doan
san xuat ma phat sinh ra nhiéu dang 6 nhiém nhu: bui, tiéng on, nhiét du, chat thai ran,
khi thai va nudc thai... Nhirng dac trung cta loai nudce thai nay co pH, nhiét 3, COD
cao va do mau twong dbi cao. Van dé méi trudng ma nganh dét may Viét Nam dang
gap nhiéu kho khin d6 chinh 1a nuéc thai. Lwong nudc s dung trong qua trinh nhuom
va hoan tat vai c6 bién d6 dao dong I6n co thé tir 16 — 900 m¥/ tan san pham.Tuy
nhién, trong nhitng nim gan day khi nén kinh té phat trién manh da xuat hién nhiéu
nha may, xi nghiép vai cong nghé hién dai it gay 6 nhiém moi truong.[1]

1.2.  Ngudn goc phat sinh nwéc thii dét nhuém

Phan 16n nuéc thai cia nganh dét nhuom phat sinh ciing chira nhiéu loai hoa chat
khac nhau ma da duoc st dung qua cac cong doan gia cong va qua trinh sinh hoat cua
céng nhan.

r

Nudc thai sinh hoat tir khu vuc van phong, tir cac khu vé sinh, tudi cay, v.v... ¢o
chura céc chat hiru co (BOD/COD), cac chét dinh dudng (N,P) va vi sinh vat gay bénh.

Nudc thai san xuat: cac chat HoSO4, NaOCI, Na2SO4, NaCl, NazS, NazS,04, chat
tay rira khdng ion, cac hop chit vong thom, tao chat dau,... xa ra tr khau giat sau
nhuom.

Nudc mua chay tran trén toan bo mit bang khu vuc, cubn theo dat cat va cac tap
chat roi vai trén mat dat xudng ngudn nudc. Thanh phan cha yéu cua nude mua chay
tran 1a can, chat dinh dudng.[1]



1.3.  Nuwdc thai dét nhuom

Nganh dét nhuém 1a mot trong nhitng nganh cé truyén thong lau doi nhét ¢
Thanh Phé H6 Chi Minh. Pay 1a nganh mang lai nhiéu lgi nhuan kinh té nhung ciing
gay 6 nhiém méi trudng ning né do trong thanh phan nuéc thai chta nhiéu loai chat
doc hai nhu pham nhudém, chat hoat dong bé mit, chit tao méi trudng, hd men, chat

oxy hoa...

Nhuom [a qué trinh thuc hién phan tng gitra thudc nhuém va xo sgi dé 1am xo
soi €6 mau sic mong mudn. Mot sé thudc nhuém c6 thé hoa tan trong nudc, mot s6
khdng hoa tan. Mot sb thuéc nhuém c6 ai hec voi xo sgi, mot sé thi khdng. Vi thé, phai
can ctr vao ban chat vat liéu dét va yéu cau dé chon lya thubc nhuom va cong nghé
nhudm phu hop véi timg truong hop cu thé. Loat bai viét ndy , s& cung cap mét sé kién
thire can ban vé thudc nhudom va céng nghé nhudém dé cac ban tham khao.

Nudc thai dét nhuém 1 su tong hop nudéc thai phét sinh tir tit ca cac cong doan
hd soi, nau tay, tay trang, 1am bong soi, nhuém in, va hoan tat. Theo phan tich cua céac
chuyén gia. Trung binh mét nha may dét nhuém st dung mét luong nude dang ké.
Trong d6, luong nude duoc sir dung trong cac cong doan san xuat chiém 72.3%, chu
yéu tiéu ton nhiéu trong cong doan nhuém va hoan tat san pham [1]. Xét hai yéu tb
laluong nudc thai va thanh phan céc chat 6 nhiém trong nudcthai, nganh dét nhuom
dugc danh gia 1a 6 nhidm nhat trong sé cac nganh céng nghiép. Céc chat 6 nhiém chu
yéu co trong nudc thai dét nhuém 1a cac hop chat hiru co kho phan hay, thubc nhuém,
c4c chat hoat dong bé mat, cac hop chat halogen hitu co, mudi trung tinh 1am ting tong
ham lwong chat ran, nhiét do cao (thap nhat 1a 40°C) va pH cua nudc thai cao tir 9 dén
12, do lugng kiém trong nudc thai lon. [1]

1.4.  So lwgc vé thuoc nhudm

Thudc nhudém 1a nhitng chat hitu co c6 mau, hap thu manh mot phan nhat dinh
cuia quang phd anh sang nhin thay va cé kha ning gan két vao vat liéu dét trong nhiing
diéu kién quy dinh (tinh gan mau). Thudc nhuom cé thé c6 ngudn géc thién nhién hozc
tong hop. Hién nay con ngudi hau nhu chi st dung thuéc nhuom tong hop. Piac diém
noi bat cua cac loai thuéc nhudom 1a dd bén mau va tinh chat khéng bi phan hay. Mau
sic cua thuéc nhudom co dugc 1a do cau tric héa hoc: mot cach chung nhét, cau tric
thudc nhuém bao gom nhém mang mau va nhém tro mau. Nném mang mau 1a nhiing
nhom chira céc ndi doi lién hop vai hé dién tir khoéng ¢b dinh nhu: >C=C <, >C=N -
,-N= N -, -NOa,...



Nhom tro mau la nhitng nhdm thé cho hodc nhan dién tir nhu: -NH, -COOH, -
SOs3H, -OH...déng vai trd ting cudng mau cia nhém mang mau bang cach dich
chuyén ning lugng cua hé dién tir.

Nudc thai nhuom bao gébm céc loai chinh:

- Nuéc thai chira pham nhuém hoat tinh.
- Nudc thai chira pham nhuém sunfua.
- Nudc thai do tay giit.

Két qua phan tich thanh phan & nhiém cua cac loai nudc thai trén duoc trinh bay

trong bang sau:

Bang 1.1. Thanh phan tinh chat nwéc thai dét nhugm

Két qua
Chi tiéu | Pon vi -
Nworc thai hoat tinh | Nwoc thai sunfua Nworc thai tay
pH 10 + 11 >11 >12

COD mg/| 450-1500 10000-40000 9000-30000
BOD:s mg/I 200-800 2000-10000 4000-17000

N tong mg/| 15-May 100-1000 200-1000

P tong mg/| 0.7-3 30-Jul 30-Oct

SS mg/I - - 120-1300

Mau Pt-Co 7000-50000 10000-50000 500-2000
boduc | FAU 140-1500 8000-200000 1000-5000

(Nguon: Khoa Méi Trirong — Pai hoc Bach Khoa TP.HCM)
Vi méi loai nudc thai ¢6 thanh phan va tinh chat dic trung rat khac nhau nén

cong nghé xtr Iy twong ung cling khac nhau. Do d6, cac loai phai tich riéng va xt 1y so
bo loai trir cac tac nhan doc hai ddi véi vi sinh rdi nhap chung xu ly bing sinh hoc.
Nudc thai nhuém vai c6 ndng do chat hiru co cao, thanh phan phuc tap va chira nhiéu
hop chat vong khé phan hay sinh hoc, ddng thoi ¢6 cac chét tro trong qua trinh nhuom
c6 kha nang gay uc ché vi sinh vat. Hon nita, nhiét do nuéc thai rat cao, khong thich
hop dua truc tiép vao hé thong xt ly sinh hoc. Vi vay, phai xir Iy hoa 1y trude khi dua
vao cac cong trinh sinh hoc nham loai trir cac yéu té gay hai ddi véi vi sinh.



1.5. Phéan loai thuéc nhuém

Chat tao mau dugc st dung trong cong nghiép c6 thé dau tién duoc chia thanh
thudc nhudm (cac chét hoa tan duoc) va bot mau (cac chat khong hoa tan).

Cac chat tao mau co thé duoc to chirc theo cac cong nghé &p dung riéng ching
nhu thudc nhuém hoat tinh, thuéc nhuém phan tan, thuéc nhudém hoan nguyén, thuéc
nhudém cam mau, thuéc nhuém axit hoic bazo, thudc nhuom tryc tiép, thuéc nhuém
phac hop kim loai va cac bot mau.

Thudc nhudm ciing c6 thé duoc phan chia theo thanh phan hda hoc cua ching
nhu azo, anthraquinone, luu huynh, triphenylmethane, indigoid, phthalocyanine, v.v...
hoac theo cach ma ching hoat dong trong qua trinh nhuém.

1.5.1. Thudc nhudém bazo hoic cation

Thudc nhuém bazo (hodc cation) dugc st dung dé dat dwoc mau sic tuoi sang,
thuong 1a d6i voi xo polyacrylonitrile. Tuy nhién, khi ap dung cho cellulose, thubc
nhudm bazo c6 do bén mau kém vai anh sang va su co xat. Thudc nhuém bazo co thé
dugc hoa tan trong nude, nhung acetic acid mang lai két qua tét hon. Chang trudc tién
dugc hoa tan trong acetic acidit va sau dé tron véi nudc nong dé tranh su két hop cua
cac phan tu thudc nhuom.

1.5.2. Thudc nhudm axit hoic anion

Thudc nhudém acid (hoic anion) duoc sir dung dé nhudém soi protein, polyamide,
va polyacrylonitrile duoc hiéu chinh. P bén mau véi anh sang va giat thi tir kém dén
rat tot, tly thudc vao cau tric hda hoc caa thubc nhuém. Thude nhudm acid cd thé dé
dang hoa tan trong nuéc. Dung dich thubc nhuém ma trong d6 ching dugc hoa tan c6
do pH mang tinh acid.

1.5.3. Thudc nhuém cam mau

Thudc nhuém cam mau cd thé dugc phan loai nhu thudc nhuém acid, nhung do
cdng nghé sir dung ching, ching 13 mot loai thuéc nhuém doc lap. Cac phan tir thude
nhuém nay khong chaa crom, tuy nhién crom ¢6 mit trong mudi duoc st dung dé gan
két thudc nhuém vao céc soi vai. Cac mudi thuong duoc sir dung trong qua trinh nay
la: potassium dichromate, potassium chromate va sodium dichromate. Thuéc nhuém
cam mau duoc str dung dé nhudém soi protein va polyamide. Mot mudi crom dugc pha
tron vao dung dich nhuom dé gan két thuéc nhuém vao soi.



1.5.4. Thubc nhudém phirc hop kim loai

Thudc nhuém phirc hop kim loai duoc tao thanh tir mot nguyén tir kim loai lién
két v&i mot hoic nhiéu phan tir thubc nhuém. Nhing loai thudc nhuém nay thuong
dugc sir dung trén cac soi protein va polyamide. Thudc nhuoém phuc hop kim loai 1:1
(chi dinh mot phan tir thubc nhuom lién két véi 1 nguyén tir kim loai) dwoc st dung
trong céac dung dich c6 tinh axit manh. Thuéc nhuém phuac hop kim loai 1:2 (chi dinh
2 phan tir thudc nhuom lién két véi nguyén tir kim loai) dugc &p dung trong dung dich
trung tinh hoac c6 tinh acid yéu (pH 5 — 6.5).

1.5.5. Thudc nhudm tryec tiép

Thudc nhudm tryuc tiép cha yéu duoc sir dung dé nhuom céc chat nén cellulose
va, nhu thuéc nhuém anion, thudc nhudém truc tiép co cac dic tinh acid. PO bén mau
giat thi kém, trong khi do bén véi anh sang thi tir kém dén tuyét voi. Thudc nhuom
tryc tiép doi khi dugc ding dé nhudém soi protein (dic biét Ia trong sy pha tron). Thude
nhudém dugc st dung truc tiép trén soi cellulose truc tiép ma khong can trg chat cam
mau.

1.5.6. Thuéc nhuém hoan nguyén

Thudc nhuém hoan nguyén dugc st dung chi yéu cho nhirng soi cellulose. Poi
khi ching dugc st dung trén cac sgi protein va polyamide

1.5.7. Thudc nhudm luu huynh

Thudc nhudém lwu huynh bao gém cau tric amino va phenolic gin két véi cac
hop chat luu huynh, va c6 trong lwong phan tir cao. Nhiéu loai thudc nhuém khac co
chta luu huynh trong cac phan ti cia ching, nhung chi cac loai thuéc nhuém ma né
khong tan trong nudc va tan duoc bai sodium sulfide trong mot méi truong kiém thudc
loai nay.

Thanh phan chinh xac cua ching khéng phai luén ludn duoc biét bai vi ching
dugc tao thanh tir cac chat phic tap. Thue nhudm lwu huynh thudng duoc st dung
trén cac xo cellulose, dac biét 1a xo bong. Chung khong mang lai Sac thai tuoi sang
trén cellulose, nhung chi phi thap va cung cap d6 bén mau khi giit.

1.5.8. Thudc nhuém naphtol

Thudc nhuém naphtol thubc nhuém azo khong hoa tan duoc téng hop tir hai hop
chat trén ban than xo(chu yéu 1a xo bong), do d6 chung ciing dugc goi la thudc nhuom
hién hinh. Xo dugc xir ly bang cac thanh phan diazo (dwoc goi 1 cac bazo ty do va



mubi diazonium) va cac thanh phan ghép (chu yéu duoc chiét xuat tir beta-naphtol),
ma ching phan tng dé tao ra azo chromophore (phan nay cua cac phan tir chiu trach
nhiém vé mau sic cua no).

Thudc nhudém naphtol khong hoa tan trong nude, va do d6 do bén khi gizt 1a tét.
Mt khac, do bén co xat thi kém bai vi nhitng thuéc nhuém nay dé lai mot cau trac bot
mau trén soi. PO bén anh sang thuong dat cac gia tri cao va sic thai tuoi sang co thé
dat dugc. Thudc nhudom naphtol dugc st dung chi yéu dé dat duge cac mau cam, do
va mau do twoi. Mot nhom dic biét cua thudc nhuém phan tan/hién hinh — thuéc
nhuém diazo phan tan — dwoc sir dung dé nhudom polyester.

Khoang 70% dén 80% thudc nhudém duoc st dung hién nay thudc vé cac nhom
thudc nhudm azo. Trong cac diéu kién khir, cac thudc nhuém nay co thé san xuét cac
amine, mot sb trong d6 1a chét gdy ung thu.

1.5.9. Thudc nhudm phén tin

Thudc nhuém phan tan bao gom cac hop chat hitu co khong tan trong nudc
nhung c6 thé phan tan trong nudc Vi Su tro gilp cua cac tro chét riéng biét. Thude
nhuém phan tan thuong duoc st dung cho xo polyester, acetate va polyamide. Do bén
Vv6i &nh sang noi chung la kha tot, trong khi do bén mau khi giat phu thudc vao cau
trdc cua xo ma thudc nhudm duoc st dung.

Thudc nhuém phan tan c6 thé duoc 4p dung cho xo theo cac cong nghé khac
nhau nhu Gng dung phén tan trong nudc truc tiép dugc hd tro bai cac chat mang & cac
nhiét d6 dudi 100°C hoic tng dung truc tiép trén 100°C hay tng dung bang cach 1am
hoa tan thudc nhudm trong xo & cac nhiét o cao (vi du, qui trinh gia nhiét kho).

1.5.10.Thudc nhudm hoat tinh

Thudc nhudém hoat tinh 1a thuéc nhuém ma cé kha ning phan ang héa hoc Vi
mot xo soi dé tao thanh lién két cong hda tri (covalent bond) giira thuéc nhudm va xo
soi. Lién két hoa tri nay dugc hinh thanh giira cac phan tar thudc nhuém va nhém -OH
(hydroxyl) cua soi cellulose hay giita cac phan tir thuéc nhuém va cac nhoém -NH;
(amin) cua soi polyamide hoac len.

Thudc nhuém hoat tinh dugc tong hop thanh céng lan dau tién tir nhimg nam
1950, dat duoc boi Rattee va Stephens thugc céng ty Imperial Chemical Industries.
Tong hop thanh céng trén co s lién két duge cac nhdm chlorotriazines nhu 1a chat
nén va cac nhdm mang mau.[5]



Trong nhudém sgi xenlulo bang thuc nhudm hoat tinh, cac hoéa chat va chat trg
sau day duoc su dung:

Kiém (natri cachonat, bicarbonate va xut).
Muébi (cha yéu la natri clorua va sunfat.
Uré c6 thé dugc thém vao ruou dém trong cac quy trinh lién tuc

Natri silicat c6 thé dugc thém vao trong phwong phap mé lanh.
Su ¢b dinh thudc nhuom kém 1a mot van dé ton tai 1au dai véi thudc nhudom hoat
tinh, dac biét 1a trong nhuém soi xenlulo, trong d6 mot lugng mudi dang ké thuong

dugc thém vao dé cai thién su can kiét thudc nhuom (va do d6 ciing ¢ dinh thude
nhuém). Do d6, mau va mudi trong nudc thai 12 van dé méi truong chinh trong thube
nhuém hoat tinh. Boi vi ca thudc nhuém phan &ng khéng tron Ian va dang thiy phan
ctia n6 déu tan trong nudc, ching rat kho loai bo trong cac nha may xir 1y nudc thai
sinh hoc. Nhiéu thudc nhuom hoat tinh cé chira halogen.[5]

Thudc nhudom véi chi c6 mot nhém chirc ning c6 mirc do phan ung thap . Bé
khic phuc nhitng thiéu sét nay, thudc nhuém c6 chira hai (hodc nhiéu hon) cac nhom
phan tng khac nhau da dugc phat trién. Mot sé ¢6 chaa hai monochlorotriazines, mot
s6 khac 1a két hop cua cac triazines va nhom vinyl sulfone vinyl. Thuéc nhuém da
chac nay cho phép nhudém véi nhiét @6 thiap hon, mic do tan trich cao hon, doi hoi
nong do mudi thap hon mang lai hiéu qua kinh té cao hon, dé thuc hién va giam tac
dong dén moi truong. ..

< Phan loai thuéc nhudm hoat tinh

Tay thudc vao cau tao hoa hoc cua thuéc nhuém phan tng ma phan loai thanh:

Thudc nhuém Chlorotriazine (MCT).

Thudc nhudom Vinyl Sulphone (VS).

Thudc nhuom di vong Halogen (HHC).

Thudc nhuom hdn hop (MCT - VS).
Ty thude vao cac phuong phap ung dung nhiét ¢ ma thudc nhuém hoat tinh
duoc phan theo:

- Thudc nhuém phan tng lanh: Thudc nhuom nay dugc ap dung ¢ nhiét do rat
thap. Nhiét do trong khoang 25 — 50° C.

- Thudc nhudém phan Gng trung binh: Pugc st dung trong pham vi nhiét d6 trung
binh khoang 40 — 60° C.
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- Thudc nhuém hoat tinh thip: Bac tinh phan tng véi soi rat thap so véi 2 loai
trén. Nhiét d6 thuc hién trong khoang 60 — 90° C.[6]

% Dic tinh co ban thuéc nhudm hoat tinh

Thudc nhudém thuwong mai hoat tinh ¢ céc tinh chét sau day:

- Thuéc nhuém hoat tinh 1a thuéc nhuém anion, dugc st dung dé nhudém soi
cellulose, protein va polyamide.

- Thudc nhudm hoat tinh ¢é thé & dang bot, dang long va dang nhéo.

- Lién két vé&i chudi polymer cua xo soi bing kién két cong hoa tri, tré thanh mot
phan cta ciu trac xo soi khdng thé tach roi, nén do bén mau rat cao.

- C6 thé hoa tan trong nudc.

- Do bén &nh sang cao do cd cau trdc phan tir véi su sap xép electron 6n dinh.

- Do bén ma sat, md hoi cao d6i véi mau nhat va trung binh ddi vi mau dam.

- Phuong phap nhudém dé&, doi hoi nhiét do khdng cao, thoi gian nhuém ngan.

- Pa dang mau sic, tuoi sang va gia thanh tuong ddi rs.

- Dong thoi xdy ra phan tng thay phan véi nuéc tao ra mot phan thuéc nhuom
thay phan khong lién két voi xo soi, tao ra phan nude thai mang mau cao.

- Poi hoi lwong mudi dién ly va méi trudng kiém trong bé nhuém cao.

/7

% Cic yéu té anh huéng
pH: Phan tng nhuom cua thubc nhuom hoat tinh véi xo cellulose xdy ra trong
moi truong kiém , tiy theo nhém thuée nhuém dé nhuém & pH thich hop.

Kiém: Puoc sir dung dé duy tri do pH thich hop trong dung dich nhuém

Nhiét do: Ty theo nhom thudc nhudm. Nhiét do anh hudng dén ty 1é cac qua
trinh hda hoc va vat 1y lién quan dén qua trinh nhugm.,

Nong @6 chat dién ly: Vi thuéc nhuom hoat tinh c6 ai luc thap ddi véi xenluloza
nén mudi dién ly dugc sir dung dé ting qua trinh tan trich thuéc nhuém vao xo soi, hay
n6i cach khac 1a 1am tang i luc cia xo sgi voi thudc nhuém. Ting hiéu suat gan két
thudc nhudém vao xo soi trudc khi ¢b dinh bang kiém, dong thoi 1am giam qua trinh
thay phan thuéc nhuom.

Dung ty: Dung ty nhuom cang thap, lugng muéi dién ly si dung cang it. Thuan
loi cho qué trinh nhuém va giam chi phi san xuat, ciing nhu giam tac dong tgi moi
truong. Chu yéu phu thudc vao thiét bi nhuom.

Thai gian nhugm: Mau cang dam, thoi gian nhuom cang dai.
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1.6. Tac hai cia nwéc thai dét nhugm

1.6.1. O nhiém nwérc thai dét nhuém do thudc nhudpm

Tai Viét Nam, nganh dét may 1a mét trong sé nhitng nganh céng nghiép trong
diém giit vi tri then chét mang tinh chién lugc trong sy nghiép phat trién caa nén kinh
té qudc dan. Thé nhung, bai toan nan giai nhat cho nganh chinh 1a van dé xu 1y nudc
thai dét nhuém sao cho hiéu qua triét dé nhat.

Thudc nhudom tong hop co tir 1au va duoc st dung nhiéu trong nganh nhu: dét
may, gidy, cao su, nhya, da, my pham, dugc pham va céc nganh cong nghiép thuc
pham. Vi thuéc nhuém cé dic diém: st dung dé dang, gia thanh ré, on dinh va da dang
vé mau sic. Tuy nhién viéc sir dung rong rai thudc nhuom va cac san pham cua ching
gay ra 6 nhiém ngudn nudc anh huéng téi con nguoi va moi trudng. Khi di vao ngudn
nuéc nhu song, hd...VSi mot nong do rat nho cua thuéc nhudm da cho cam giac veé
mau sic. Mau dam cta nudc thai can tré su hap thu oxy va anh sang mit troi, gay bat
loi cho sy hd hap, sinh truong cua cac loai thuy sinh vat. Nhu vdy né tac dong xau dén
kha nang phan giai cta vi sinh ddi véi cac chét hitu co rong nudc thai. Déi véi ca va
cac loai thuy sinh: cac thtr nghiém trén cé caa hon 3000 thudc nhuém nam trong tat ca
cac nhom tir khong doc, doc vira, rat doc dén cuc doc. Trong dé c6 khoang 37% thude
nhuém gay doc cho cé va thay sinh, chi 2% thudc nhuém & mirc do rat doc va cuc doc
cho cé va thuy sinh [7].

1.6.2. Téc hai ciia nwéc thai dét nhudém dén con nguoi va méi treong

Thuc trang 6 nhidm méi treong lang nghé do nudc thai dét nhudém gy ra dang 1a
van dé khién nha nudc va cac lang nghé dét nhuom dau dau bai tac hai nudc thai dét
nhuom lang nghé dén sac khoe con ngudi ciing nhu kinh té - xa hoi 1a rat Ién. Vi dac
trung cua nganh dét nhudém 1a s dung rat nhiéu nudc, hoa chit ciing nhu thudc nhuom
nén thanh phan cac chat 6 nhiém trong nudc thai dét nhudm ciing da dang va rat kho
xu ly.

Trong nudc thai dét nhuém co chira cac chat thai doc hai dé tao mau nhu ¥ mudn.
Sy hién dién cua cac chat nhu Iuu huynh, naphthol, nitrat, hop chat crom va cac kim
loai nang nhu thiy ngan, dong, chi, coban lam cho nudc thai cé nhiét d6 cao, pH cao
va cuc ky gay hai cho maéi truong néu khdng xir 1y trude khi thai ra ngoai. Chinh vi
nguyén nhé&n nay khi thai vao nudc ngot ngan can sy Xam nhap cua anh sang mat troi
can thiét cho qua trinh quang hop cho ora va dong vat thity sinh. N6 ciing can thiép
vao co ché truyén oxy & giao dién khdng khi-nuée, day 1a tac dong nghiém trong nhat
cta nudc thai dét may va do d6 can trod qué trinh tu loc cta nudc. Khi cadc khu vuc
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ndng nghiép duogc tudi bang cac chat nay, cac 15 chan 16ng cua dat bi tic, dan dén mat
ning suit cua dt. Nudc thai co ngudn gc di trd thanh tc nhan quan trong cua suy
thoai méi truong va bénh tat cia con ngudi. Mi quan tdm chinh trong xu Iy nudc thai
dét may la cac héa chét hiru co c6 mit vi ching c6 thé phan wng véi nhiéu chat khi
trung. Hoa chat bay hoi tir c4c chat ndy vao khong khi duoc hap thu qua da caa ching
ta, chiing xuat hién dudi dang phan @ng di Gng va ciing c6 thé gy hai cho tré ngay ca
tru6c khi sinh.[9]
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CHUONG 2:
TONG QUAN VE PHUONG PHAP PIEN HOA FENTON

2.1. Gidi thiéu phuwong phap Fenton

Cong nghé oxy hda hoéa hoc chii yéu st dung kha ning oxy hoa cua chit oxy hoa
dé oxy hoa céc chat hiru co trong nudc thai thanh carbon dioxide (CO2) va nudc
(H20), trong d6 qua trinh oxy hoa bac cao AOPs (AOPs, Advanced Oxidation
Processes) c6 hiéu qua nhat trong viéc san xuat goc hydroxyl (*OH, Hydroxyl
radicals). Gé¢ *OH c6 cdng suat oxy hda rat manh, chi diing sau Flo. Cong nghé nay
st dung mot ion sit( chat xdc tac) oxy hoa tai dién cuc tao hydrogen peroxide (H20z)
dé oxy hda cac chat, hitu co trong nudc thai bang cach tao ra cac goc tu do co kha
nang oxy hoa cao (*OH) phuong phap nay thuong duogc goi la qua trinh oxy héa hoa
hoc Fenton.

Trong sé cac AOPs, qua trinh oxi hda sir dung tac nhan Fenton 1a mot cng nghé
dang chti y va hiéu qua trong viéc lam giam mot luong Ién chat 6 nhiém hitu co nguy
hai. Cong nghé nay sau khi xu Iy chat phan ang hau nhu it doc hai, hau nhu khong dé
lai du lugng. Cac budc chinh cia qué trinh Fenton theo tha tu 1a oxi hoa, trung hoa,
keo tu va lang. Nhitng nghién ctru trudc day cho thay rang qua trinh Fenton c6 hiéu
qua nhat & pH gan . Thong thudng, cac chat hitu co thuong dugc loai bo & budc oxi
hoa va dong tu. Chat hitu co duoc oxi hoa la do tac dung khi tao ra géc *OH. Con su
déng tu 1a do tao phtic chat hydroxo sat.[10]

2.2. Co ché hoat dong Fenton

Co chat phan huy cac chat hitu co theo phan tng Fenton dugc md ta theo céc

phuong trinh sau:
Fe?* + H,0; — Fe® + OH ™ + HO® (1)
RH + HO® — R* + H.0 )
Trong d6, RH 1a céc chat hiru co.
R® + Fe¥* — R* + Fe?* (3)
Fe?* + HO® — Fe¥* + OH' (4)
HO*: gbc hydroxyl tu do c6 hoat tinh oxy hda cao

R*: chét hitu co sau xtr ly
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2.3. Dién hoa Fenton

So véi qué trinh Fenton thong thuong, qué trinh dién héa Fenton c6 loi thé 1a c6
thé kiém soét tét qua trinh va tranh viéc luu trir H202 . H20; lién tuc duoc cung cap
cho dung dich bi 6 nhidm can xtr ly bing cach khir di 2 e cua oxi trong mdi trudng
axit. Qua trinh Str dung ngudn ning luong dién 1a chu yéu. Pay 1a ngudn ning luong
sach nén tong thé khong tao ra cac chat & nhiém thtr cap [14]. Vi qua trinh nay khdng
sir dung bat ky thudc thir ¢6 hai ndo nén day 1a mot phuong phap than thién véi moi
truong cho xu ly.

Oz + 2H* + 26" — H20; )
e- > l i
| I

0,+2H*+2 e-
e 22
A )
N O+ 4H? Fe¥+

O @ H,0
D 2 H,0 OH'+ H*S,
E N -ge 2H,0 f?
] —————» 3 H;0, +2H* T3,

J+rH H,

Products 2H*

Co ché phan iing cuia dién hda Fenton [14]
2.4, Dong hoc dién hoa Fenton

Quy trinh dién hdéa Fenton hiéu qua trong viéc 1am mat mau caa thuéc nhuém
hoat tinh dang dung dich [2]. Trong moi truong hop, ndng do thuéc nhuém giam theo
cap s6 nhan va nhanh chéng cho dén khi bién mat hoan toan. Qua trinh hydroxyl hoa
cac phan tir goc hydroxyl dugc biéu dién theo phuong trinh dong hoc bac nhat nhu
sau:

d[Dye]
dt

= k.[Dye][*OH] 1)

Trong d6: [OH"]: ndng do caa OH* (mol/l)
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Ti 1& hinh thanh *OH duoc thiy la tir dong dién phat trién trong qua trinh dién
phan. Va luong *OH ciing khong d6i va 1a mét loai rat d& phan ¢ng. *OH khéng tich
lity trong dung dich ma ndng d6 c6 gia tri & trang thai 6n dinh trong qué trinh phan
ung

2L~ kplDyel @

Khi [OH*] 1a khéng ddi ¢ trang thai on dinh, thi dugC Kans[OH*] = Kapp. Vi Kapp
la hang s6 toc do biéu kién. Kans: hang s toc do tuyét ddi . Hang sb téc do biéu kién
duoc xac dinh bang phwong phép phan tich tir d6 déc caa ndng d6 so vai biéu db thoi
gian theo phuong trinh:

[Dyelt _
lTl[Dye]o - kappt (3)

Trong d6: [Dye]o: nong do thudc nhuom ban dau
[Dye]t: nong do thudc nhudm tai thoi diém t [12].

2.5.  Céc yéu t6 anh huwéng dén qua trinh dién héa Fenton:
2.5.1. pH

pH 12 mét trong nhitng yéu té quan trong nhat ddi véi qua trinh dién hoa Fenton.
Nhitng bao cdo trude day déu nhan thay rang qua trinh nay duoc tién hanh trong moi
truong axit. Hau hét cac nghién ctru déu béo céo pH tdi uu ciia Fenton khoang xung
quanh 3. Trong qué trinh Fenton thong thuong, cac dang sat bat dau két taa dudi dang
hydroxit & mitc pH cao hon. Mic khéc, cac dang st ton tai & dang phuc chat vai H20;
& pH thap, dan dén 1am khir di hoat tinh xuc tac. Do d6 dan dén lam giam di hiéu qua
oxy hoa dang ké. Vi méi truong axit 1a diéu kién thuan lgi dé san xuat H.O. Tuy
nhién, pH ciing thuc ddy H dugc hinh thanh, 1am giam di luong H20> tao ra. Néu pH <
3, H202 s& 6n dinh theo su hinh thanh ion oxonium. Do su tai sinh Fe?* do Fe3* phan
ung vaoi H20: thi qué trinh tré nén kém hiéu qua hon ¢ pH < 3. pH > 5 thi hiéu qua cua
qua trinh Fenton dién héa giam nhanh chong. Diéu nay l1a do lam mat 6n dinh cua
H20., nhanh chong bi phan huy thanh oxi va nudc [11]

2.5.2. Lugng FeSOq

Nong d6 ion sat thich hop 1a diéu kién tuyén quyét quan trong trong qua trinh
Fenton dién hda. Kha ning oxi héa ctia H,0, s& khong di manh dé pha huy cac phan
tr 16n néu thiéu di sy c6 mat cua cac ion sit. Bong thoi su. Tuy nhién néu viéc ting
nong do Fe?* qua mirc, thi co thé tiéu thu di cac ion sét trong dung dich dién phan va
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anh hudéng dén mirc do thodi hda. Anh huéng cua nong d6 Fe? * dén hang sb toc do
dong hoc. [11]

2.5.3. Luwong NaCl

NaCl dugc dung nhu mét chat dién phan hd trg trong qué trinh tién hanh dién
hoa Fenton. Chit dién phan cai thién d6 dan dién cua dung dich va gitp ting tdc
chuyén héa dién tir. Vi thé, chat hd tro dién phan 1a can thiét, dic biét trong dung dich
khong da do din dién. [11]

2.6. Cac nghién ciru trong va ngoai nwdéc
= O trong nuéc
Tinh dén thoi diém hién tai nhitng ndm gan day, phuong phéap dién héa Fenton d
va dang duoc ap dung rong rii trong nude. Pay 1a mot trong nhitng phuong phép toi
vu cua phuong phap oxy hoa bac cao tién tién. Cac nha khoa hoc cua qudc gia da
nghién ctru, rng dung phuong phap dién hda Fenton trong xtr Iy nudc thai dét nhuom,
xur ly cac hop chat azo, xir ly thir nghiém Congpo do, methyl do,... Mot sé nghién cau

dién hinh nhu sau:

Trong nghién ctu Xt 1y nudce thai dét nhuom bang Fenton dién hoa vai dién cuc
Graphit cia mot sé6 nhom tac gia Nguyén Puc Pat Buc, Bang Hoang Yén, Nguyén Thi
Kim Ngéan, Pao Minh Trung, nim xuat ban 2016 di cho thay chi trong mot thoi gian
ngin , d6 mau xir ly c6 hiéu suat xir Iy cao. Bai bao di chi ra ba thong s6 Ié6n anh
huong dén qua trinh nay 1a pH, ham lwong Fe?*, hiéu dién thé duoc khao sat. Nudc
thai duoc lay tryc tiép tir Cong ty Co phan Dét may Pau tu Thuong mai Thanh Cong
c6d d6 mau trong khoang 1500 — 2000 Pt-Co. Phuong phap quy hoach thuc nghiém
dugc sir dung véi phan mém Modde 5.0. Két qua thu duoc cho thay ¢ gia tri pH =
3,11, ndng do Fe?* = 1,82m Mol, hiéu dién thé U = 19V, d6 mau dau ra giam con 46
Pt-Co trong thoi gian 30 phat, dat QCVN 13:2015/BTNMT.

Luan An Tién Si caa Pham Thi Minh do PGS.TS Nguyén Thi L& Hién va PGS.TS
Dinh Thi Mai Thanh hudng din nghién ciru dic diém cua qué trinh khoang hda mot sb
hop chét hitu co ho azo trong nudc thai dét nhudom bang Fenton dién hoa. Téc gia da
khao sat khoang hoa methyl do6 tai diém ti wu khi ndng do Fe?* = 1 mM trong dung
dich Na2SO4 0.05M tai pH = 3 véi mat do dong dién ap dat 5 mA/cm?, sir dung dién
cuc Catot Carbon. Khao sat hiéu qua khoang hoa Congpo dé 0.25mM bang Fenton
dién hoa tai diéu kién t6i wu 1a dung dich Na;SO4 0.05M, pH = 3, véi mat d6 dong
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dién ap dat 1 mA/cm?,... véi anh hudng cua cac yéu té nhu anh huong cua vat lidu d&én
dién cuc, mat do dong dién ap dat.

Trong bai b4ao phan hay P-Nitrophenol bang ki thuat Fenton dién hoa sir dung dién
cuc Graphit than chi cia nhdm nghién ctru Lam Hoa Hung, Ngé Thanh An, Poan Vian
Hoang Thién, Nguyén Quang Long (2017) d khao sat cac yéu té anh huong gom dién
thé ngudn dién maot chiéu, thoi gian dién phan va nong do Fe?*. Cac két qua cho thay
qua trinh khir oxy trén dién cuc graphite tao H20> dién ra khi hiéu dién thé ap vao cua
ngudn maot chiéu 16n hon 4,0 V. Trong khi d6, qua trinh khar Fe3* thanh Fe?* dién ra dé
dang hon khi chi can ap hiéu dién thé 16n hon 1,0 V. Tang dién tich catod da lam tang
kha niang cua phan tng khir cac ion Fe®*. Khi sir dung mé hinh dién phan khong mang
ngan véi qué trinh Fenton dién héa dé phan huay p-nitrophenol, 90% p-nitrophenol da
duoc loai bo sau 120 phat xt Iy.

= O ngoai nuéc
O trén thé gigi, v6i kha ning oxy hoa khong chon loc hau hét cac hop chét hitu
co trong dung dich caa goc hydroxyl, chinh vi vay, hiéu img Fenton dién hoa lubn
duoc sy quan tam cua nhiéu nha khoa hoc trén thé gisi nghién ctru. Pugc tng dung
rong rai va thong dung trong xir Iy nude thai chira cac hop chat hitu co kho phan hay
gay 6 nhiém va anh huéng dén moéi trudng.

2012, P.V. Nidheesh, R. Gandhimathi da nghién ctru xu hudng cua qué trinh
Fenton dién hda trong xir Iy nude va nudc thai. Cac nha nghién ctru da khao sat diéu
kién téi wu ctia nude thai nhudom véi dién cuc Graphit PH/Ti khi ndng d6 Fe?* = 15mM
tai pH = 3, thoi gian van hanh 150 phat véi hiéu suat 70.6 % véi nhiét do 45 ° C. Véi
cac yéu té anh huong duoc khao sat gdm pH, téc do phun oxy, nhiét do, ndng do sat
(11), ndng d6 H20; tao ra va khoang céch giira cac dién cuyc.

Elodie Guivarch, Stephane Trevin, Claude Lahitte, Mehmet A. Oturan da nghién
ctru sy phan hay thuéc nhuom azo trong nuéc bang Fenton dién hoa. su phan hay cua
thudc nhudm azo nhu azobenzene, pmethyl do va methyl cam trong dung dich long tai
nhiét d6 phong dugc nghién ctru béi qua trinh oxy héa dién hoa tién tién. Sur dung cuc
am PT va cuc duong Carbon. Céc tac nhan Fenton (H20,, Fe?*) cho phép kiém soat
OH* dong thai 1am giam cac dioxygen va ion sit trén dién cuc Carbon. Khi OH® phan
g Vai azo, xay ra sy khoang hoa tao ra CO2, H0O. phan tich dong hoc cho thay phan
rng phan hay cho tat ca cac thudc nhudm azo. Céc két qua cho thay hiéu qua cua qua

18



trinh ElectroFenton dé 1am giam chét hitu co. Diéu kién téi khi khao sat co dugc tai
pH = 3 vdi ndng d6 Fe?* = 0.5 mM, mat do dong dién ap dit 60mA.
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CHUONG 3: NOI DUNG VA PHUONG PHAP NGHIEN CUU
3.1. Tém tit ndi dung nghién ciru

Str dung phuong phap dién hoa Fenton dé khao sat hiéu qua xir ly thudc nhuom
hoat tinh trong pha long tai phong thi nghiém. Thir nghiém hiéu qua nghién ciru trén
mau nudc nhudm duoc pha tir thude nhuom.

Mau phan tich thi nghiém: Lay 1.08 g thudc nhudém thuwong mai hoat tinh
Suncion Red hay Suncion Blue cho vao 900 ml nudc may, khuay déu. Nang pH lén 11
sau d6 dem di dun sbi trong 2 tiéng & 100° C. Viéc nang pH va dun mau nhu vay thi
thuc nhuom trong dung dich ¢ dang hoa tan hoan toan. Mau dun sau d6 néu loc qua
gidy loc ciing khong c6 anh huéng hay mat mau. Va COD 1a luong oxi do duoc tir
phan tng oxi hda chat hitu co dang hoa tan hiéu qua hon.

Mau sau khi dun, dé nguoi di pha lodng ndng do thudc nhuém khoang 200 mg/I
roi tién hanh qua trinh thi nghiém dé khao sat cac diéu kién téi uu nhu pH, luong
FeSOs, NaCl va téc d6 phan tng.

Mau dau ra sau xi Iy dem di do COD, do UV/Vis & budc song cua mdi loai
thudc nhudm riéng duoc do hap thu twong ing véi ndng do thudc nhudm con lai trong
mau.

3.2. Dung cu, thiét bi va hoa chat
3.2.1. Dungcu
Céc dung cu sir dyung dé tién hanh thi nghiém gom:

- Erlen 125 ml.

- Binh dinh mirc 125 ml.

- Pipet1 ml, 2 ml, 5 ml, 10 ml.
- Ong dong 250ml, 1000 ml.
- Binh tia dung nudc cat.

- Hunhoé 25 ml.

- Céc 100 ml, 250 ml, 500 ml.
- Ong COD.

- Catu2cm.

- Khay dung 6ng COD.

- Ong bép nhua.

- BoOp cao su.
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- Buret 50 ml
- Beaker 100 ml, 250 ml, 500 ml.

3.2.2. Thiétbi
C4c thiét bi st dung dé hd tro qua trinh thi nghiém gom:

- Dién cuc MMO kich thuéce 100 cm?.
- Thiét bi khuay va gia nhiét.
- B0 ngudn dién 1 chiéu 10A, 24 VDC.
- Tu say.
- Ta hut.
- May UVis.
3.2.3. Hoba chat
Nhitng hda chat can st dung cho nghién ctu:

- Thudc nhudém thuong mai hoat tinh Suncion Red., Suncion Blue, nuéc thai that
tir cong ty dét nhuém Kim Thanh Hung, khu cong nghiép Xuyén A.

- Natri clorua (NacCl).

- Sat II sunfuric (FeSO4).

- Axit sunfuric (H2S0Os) 0.1 N, Reagent.

- Natri hidroxit (NaOH) 0.1 N.

- K2Cr.07 0.1 N.

- Chét chi thi Feroin.

bién cuc MMO

B6 ngudn dién 1 chiéu

May khuay tir
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100 mm

Hinh 3.1. M6 hinh xur Iy dién hoa Fenton
3.3. Nghién ctru vé hiéu qua xir Iy ciia dién héa Fenton do6i véi thudc
nhu¢m hoat tinh trong pha l6ng
3.3.1. Xac dinh buéc séng toi uu
Pha dung dich c6 nong d6 200 mg/I: can 0.02 g ting loai thuéc nhuém cho vao
binh dinh mirc, sau d6 dinh mic 18n 1000 ml bang nuéc cét.
Xac dinh budc song cua cac dung dich vira pha véi may do quang phd UV/Vis ta

xac dinh dugc budc song A
3.3.2.  Xac dinh dwong chuin

Pha mau lan luot c6 ndng do 0, 10, 20, 30, 40, 50, 60 mg/l bing nudc cat, roi do
v6i may do UV/Vis tai budc song A téi wu xac dinh dugc & muc 3.3.1

Dua vao d6 hap thu cuaa ting ndng do, xtr 1i s6 liéu trén Microsoft Excel vé duoc
duong chuan. Tir d6 c6 phuong trinh tuyén tinh y = ax+b theo dd thi. Phuong trinh
trén gitp ta tinh duoc ndng d6 cua thudc nhudém sau xir ly tir d6 suy ra hiéu suat xi ly
cua qua trinh theo thoi gian.

3.3.3. Khio sat pH t6i wu

Quy trinh khao sat pH thuc hién theo cac budc sau:
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Pha mau thudc nhudém hoat tinh véi nude may c6 ndng do khoang 200 mg/1.
Lay 3 lit miu d4 pha cho vao thing

Chinh tirng mé véi cac pH lan lwot 14 2;2.5:3;3.5:4:5:6; 7; 8
Cho lugng FeSO,, NaCl c¢d dinh vao

Lip dién cuc v6i bd ngudn dién 1 chiéu 10A cing may khudy tir

Liy mu theo thoi gian 5, 10, 15, 20, 30, 45 phit. Loc qua gidy loc

Pem di do COD, pH, UV/Vis tai budc song da khao sat

Xu ly s6 liéu trén Excel, dung duoc duong hi¢u Suat xur ly. Tt d6 xac dinh duoc
pH t61 vu g véi hiéu xuat xur 1y cao nhat

3.34.  Khao sat lrong FeSO4 tdi wu
Quy trinh khao sét lugng FeSO4 tdi wu thuc hién theo cac budc sau:
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Lay 3 lit miu nudc pha thuéc nhuém nong do khoang 200 mg/I cho vao thung.
Chinh pH t6i uu

Tién hanh thi nghiém 1an luot theo ti 1¢ FeSO,:NaCl 1a 1:3, 1:4, 1.5, 1:6, 1.7,
1:8, 1:9, 1:10,... ( ¢6 dinh NaCl )

Lap dién cuc v6i bd ngudn dién 1 chiéu 10A cing may khudy tir

Lay mau theo thoi gian 5, 10, 15, 20, 30, 45 phut. Loc qua gidy loc

Pem di do COD, pH, UV/Vis tai budc song da khao sat

Xtr Iy 86 liéu trén Excel, dung duoc duong hi¢u suat xu ly. Tur d6 xac dinh duoc
lugng FCSO4 t61 wu tng v6i hidu xuat xir 1y cao nhét

3.35.  Khao sat lwgng NaCl toi wu

Sau khi c6 luong FeSO; téi wu, pH tdi wu theo budc khao sat trén, ta tién hanh
tim ra Iugng NaCl toi vu dé c6 dugc hiéu qua xur ly 1a cao nhat.

Khao sat lugng NaCl téi uvu duoc tién hanh nhu sau:
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Lay 3 lit miu nudc pha thuéc nhuém néng,dé khoang 200 mg/I cho vao thung.
Chinh pH t6i uu

Tién hanh thi nghiém lan luot cac lugng NaCl xung quanh theo ti I¢ cach nhau
0.5¢

Lap dién cuc v6i bd ngudn dién 1 chiéu 10A cing may khudy tir

Lay mau theo thoi gian 5, 10, 15, 20, 30, 45 phut. Loc qua gidy loc

Pem di do COD, pH, UV/Vis tai budc song da khao sat

Xir Iy s6 ligu trén Excel, dung dugc dudng higu sudt xir ly. Tir d6 xac dinh duogc
ti 1€ t01 wu tng v4i hi€u xuat xtr Iy cao nhat

3.4. Keo tu ’
« Budc 1: Xac dinh pH toi uvu

Chuén bi cdc jartest, cho vao 400 ml nudc thai

Thém 2ml phén sat va dung NaOH/H,SO, dé chinh vé pH 5; 5,5; 6; 6,5; 7; 7,5; 8

Pua cdc vao may Jartest, khudy nhanh 100 vong/phut trong 1 phit, khudy cham
15 - 20 vong/phut trong 15 phut

T4t may, dé lang 30 phut

Lay mau nuéc ling dem do pH, Uv/vis, pH tdi uu c6 d6 hip thu thap nhét
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% Budc 2: Xac dinh luong phén sit toi vu

Chuén bi coc jartest, cho vao 400 ml nudc thai

Thém vao cac luong phén sit khac nhau va dung NaOH/H,SO, dé chinh vé pH

to1 uu

Dua cdc vao may Jartest, khudy nhanh 100 vong/phut trong 1 phit, khudy cham

15 - 20 vong/phut trong 15 phat

Tat may, dé lang 30 phit

Lay miu nudc lang dem do pH, Uv/vis

Luong phén sat t6i wu c6 do hap thu thap nhat

Budéc 3: Ap dung két qua pH, lwong phén sit téi wu cua 400 ml nuée thai da

khao sét cho 5 lit nuéc thai. Tién hanh qué trinh keo tu:

Cho 5 L nudc thai vao thung mé hinh.
Cho vao lugng phén sat t6i wu.
Chinh vé pH t6i uu.

Pua thung mé hinh vao may Jartest, khudy nhanh 100 vong/ph(t trong 1 phit,
khuay cham 15 - 20 vong/ph0t trong 15 phit.

Tat may, dé lang 30 pht.
Liy mau nudc ling dem do pH, Uv/vis.

Buéc 4: Lay 3 lit nudc di lang dé tién hanh qua trinh dién hoa Fenton vai pH,

lugng NaCl, FeSO4 di khao st ¢ diéu kién tbi uu cua nudc thai that.
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Hinh 3.2. Qué trinh keo tu
3.5. Phwong phip quang pho hong ngoai FTIR

Ving bic xa hong ngoai (IR) 1a mot ving pho birc xa dién tir rong nam giia

viing trong thiy va ving vi ba; viing nay c6 thé chia thanh 3 viing nho:
- Near - IR, c6 budc song tir 400 dén 10 cm™ (1000 — 25 pm)
- Mid - IR, ¢6 budc song tir 4000 dén 400 cm™ (25 — 2.5 pm)
- Far —IR, c6 budc song tir 14000 dén 4000 cm™ (2.5 — 0.8 pm)

Phuong phap phan tich phd hdng ngoai néi & day 1a vung nam trong khoang
budc séng tir 4000 dén 400 cm™. Ving nay cung cap cho ta nhitng théng tin quan
trong vé cau tric cua cac phan tir .

Phan tich pho hong ngoai (IR) ta xac dinh duoc vi tri ciia van phé va cuong do,
hinh dang cta van phé. Phd hong ngoai thuong dugc ghi dudi dang duong cong sy
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phu thugc cua phan tram truyén qua (1001e/l hay %T) vao sé song (v = A'1). Su hap thu
cuia cac nhém nguyén tir dugc thé hién béi nhitng van phé tng voi cac dinh phé ¢ céc
s6 song xac dinh goi 1a cac tan sb.

Phuong phap phd hong ngoai ¢ vai trd hét sirc quan trong trong viéc phan tich
ciu trdc phan tir. Dya theo tan sé cudng do dé xac dinh sy ton tai cia cac nhém lién
két trong phan tir. Sy chuyén dich cua tan sé dic trung va thay doi cudng d6 phan anh
su tuong tac gitta cac nhom lién két canh nhau trong phan tur.

Phuong phép phd héng ngoai duoc st dung trong nghién ciru dé xac dinh cau
tric cua vat liéu compozit da tong hop thong qua su ton tai cua cac nhom chiec.

Phd FTIR trong nghién ciu dugc chup trén may FTIR-8400S (Nhat Ban) tai
Trung tdm Nghién cttu va Trién khai Cong nghé Birc xa.
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CHUONG 4: KET QUA NGHIEN CUU VA NHAN XET

4.1.

Thudc nhuém thwong mai hoat tinh

4.1.1. Khao sat buéc séng va duwong chuin

41.1.1.

Bang 4.1. Xay dwng dwong chuan thuéc nhuém Suncion Red:

Thudc nhudm Suncion Red

Nong do
thuéc
) 0 10 20 30 40 50 60
nhug¢m
(mg/l)
Po hap
0 0.1563 0.3183 0.4713 0.6453 0.803 0.9895
thu A
1.2 -
1 - y =0.0164x - 0.0083
R2=10.9993

<

E

(o

g

Q-

2

1|0 2|0 3|0 4|0 5|0 6I0 7|0
-0.2 \
Nong do (mg/1)

Hinh 4.2. Purong chudn thusc nhugm Suncion Red
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0.8 -
0.6 -
2 04
0.2 -
0 T T T T T
350 400 450 500 550 600 650
Budc song nm
Hinh 4.3. Buéc song thusc nhugm Suncion Red
Puong chuan thuéc nhuém Sunsion Red 1a: y = 0.0164x — 0.0083.
Budc song A = 542 nm.
4.1.1.2. Thudéc nhugm Suncion Blue
Bang 4.2. Xay dwng dwong chuan thuéc nhudm Suncion Blue:
Nong do
thudc
. 0 10 20 30 40 50 60
nhuém
(mg/l)
D) hap
thu A 0 0.1599 0.3067 0.4571 0.6384 0.7839 0.9268
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0.9 1 y = 0.0156x + 0.0004
0.8 R = 0.9993
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Do hip thu

0 10 20 30 40 50 60 70

Nong do (mg/1)

Hinh 4.4. Pwong chudn thuéc nhugm Suncion Blue

0.8 -

0.6 -

0.4 -

Abs

0.2 -

0

350 400 450 500 550 600 650 700 750

Budc song nm

Hinh 4.5. Buréc séng thuéc nhugm Suncion Blue
Puong chuan thuée nhuom Suncion Blue 1a: y = 0.0156x + 0.0004.
Budc song A = 624 nm.

4.1.2. Cac yéu to anh hwéng dén qua trinh xir Iy
4.1.2.1. Khio sat pH t6i wu

Nong d6 thuéc nhuom ban dau khoang 200 mg/l, COD ban dau = 960 — 1024
mg/l.

Hiéu qua xir ly sau 20 phut thé hién qua bang sau:

Bang 4.3. Hiéu qua xir ly cia thuéc nhudm SR va SB ddi véi khao sat pH téi wu
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pH 2 2.5 3 35 4 5 6 7 8
Higu | Suncion | 9240 | 92.87 | 93.26 | 93.01 | 92.96 | 92.38 | 91.14 | 90.92 | 89.71
qua Red
xur ly
mau | Suncion | 91 05 | 91.88 | 92.04 | 92.30 | 91.84 | 89.77 | 89.11 | 89.05 | 87.73
(%) Blue
Higu | Suncion | 46 67 | 46.67 | 50.00 | 50.00 | 43.75 | 40.00 | 37.50 | 37.50 | 33.33
qua Red
xur ly
COD | Suncion | 46 67 | 50.00 | 50.00 | 50.00 | 46.67 | 43.75 | 43.75 | 33.33 | 33.33
(%) Blue

HIEU QUA XU LY MAU
94.00% -
' 93.00% - % u
592.00%-?; % 5 ':/"{ é g
£ 91.00% - 7 o,
= BE
= 90.00% - ﬁ ﬁ g .
% 89.00% - 1.
=, 88.00% - é #% Suncion Red
@ 87.00% - m Suncion Blue
T 86.00% -
85.00% -
84.00% == ] 4 = ] = s ]
2 25 3 35 4 5 6 7
pH
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HIEU QUA XU LY COD
60.00% -

50.00% - oA 7

40.00% - %

Sy

30.00% - Z _
% Suncion Red

20.00% - m Suncion Blue

Hiéu qua xir Iy COD (%)
)

10.00% -

B

0.00% -4 74 A ~ w 7 # ~

Hinh 4.6.Hiéu qua xat ly ciia thuéc nhugm SR, SB khi bi dnh huéng béi pH véi
Co~ 200mg/L, 5g/L NaCl, 0.5¢/L FeSO4
Dua vao hinh 4.6, thuéc nhuém SR dé& xtr 1y hon thubc nhuém SB. pH téi wu cua
2 loai thuéc nhuom déu nam trong khoang pH tir 2 dén 4. Cuy thé:

+ Thudc nhudém Suncion Red: pH = 3 1a pH t6i uu. Khi pH bang 3, hiéu qua xir 1y
mau va hiéu qua xtr Iy COD lan luot 1 93.26%, 50%.

+ Thudc nhudém Suncion Blue: pH = 3.5 1a pH t6i wu. Hiéu qua xtr Iy mau va hiéu
qua xtr Iy COD khi pH bang 3.5 1an luot 13 92.30%, 50%.

Ca 2 mau déu ¢ xu hudng giam kha nang xir ly & pH cao. Vi khi pH thap (pH <
2), ndng do H* 16n, hiéu suat cua qua trinh khir oxi dé san xuat H.0, cho thay la nho.
Nguyén nhén la do c6 su canh tranh manh hon cua phan ung khir H* giai phong H..
Khi pH cao (pH > 4), nong do H* khong du dé tao H,0, va 1am ndng d6 Fe?* giam do
c6 su chuyén hoa tir Fe?* thanh Fe3*,

4.1.2.2. Khio sat lwgng FeSO; toi wu

Bang 4.4. Hiéu qua xir ly ciia thuéc nhuém SR va SB déi véi khao sat lwong
FeSOs4 toi wu sau 20 phut

Til¢
1:3 1:4 1:5 1:6 1:7 1:8 1:9
FeSO4:NaCl
Lwong FeSOs (Q) 5 3.75 3 25 214 | 1.875 | 1.67

90.43 | 90.67 | 91.74 | 92.55 | 94.14 | 93.93 | 93.45

Hiéu qua | Suncion
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xir Iy mau Red
(%0) .
suncion | g 16 | 85.36 | 87.03 | 89.37 | 90.09 | 91.37 | 91.80
Blue
Suncion | 33.33 | 40.00 | 50.00 | 53.33 | 56.25 | 56.25 | 53.33
Hiéu qua Red
xir Iy COD _
(%0) Suncion | 33.33 | 33.33 | 37.50 | 37.50 | 43.75 | 43.75 | 50.00
Blue
Ti 1§
1:10 1:11 1:12 1:13 1:14 1:15
FeSO4:NaCl
Luong FeSO4 (g) 1.5 136 | 1.25 | 1.15 | 1.07 1
Suncion | 9326 | 92.94 | 92.83 | 92.79 | 92.74 | 9255
Higuquaxirly | Rcd
. (0] .
mau (%) suncion | 92.30 | 92.14 | 92.03 | 91.68 | 91.18 | 90.73
Blue
Suncion | 50,00 | 43.75 | 43.75 | 40.00 | 43.75 | 40.00
Hiéu qua xir ly Red
0, .
COD (%) Suncion | 50.00 | 46.67 | 43.75 | 46.67 | 43.75 | 43.75
Blue
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HIEU QUA XU LY MAU

96.00% -
3 94.00% - %
=X 2 2 g .
S 92.00% - R RN T YN
- . £ Z 2 ‘m %
E 9000% 1y % 7 7 7
= 88.00% g . g
% 86.00% 7 7
S 84.00% é # Suncion Red
5 8200% it m Suncion Blue
= 80.00% -
78.00% -
76.00% - 4 4 4 A Z % 4 A “ “ = 4

S0 M 5 X QA 5o e QN
o VoY \,".é\ RSN
Luong FeSO, (9)
HIEU QUA XU LY COD
60.00% -
< 2 %
< 50.00% - v %7
2 BENR
o o ? ? ,/-" / L b L
o 4000% | 5 7 7 y
5 30.00% -
= = Suncion Red
S 20.00% - .
> m Suncion Blue
T 10.00% -
A;I;.;A/.;A;.;A/.
SO " 5 X0 A5 E QN
Luong FeSO, (9)

Hinh 4.7. Hiéu qua xi# Iy cuia thusc nhugm SB va SR khi bj dnh hwong boi heong
FeSO4 véi Co = 200mg/L, co dinh NaCl 5g/L
Duwa vao hinh 4.7, thuéc nhuém SR c6 hiéu qua xt 1y cao hon SB. Cu thé:

+ Thudc nhuém Suncion Red: Lugng FeSO4 FeSOx4 t6i wu tai pH toi wu (pH = 3) 1a
2.14g, tuong tng vai ti 1€ 1:7 so véi NaCl. Hiéu qua xu ly mau va hi¢u qua xt
1y COD lan luot 12 94.14%, 56.25%.

+ Thudc nhuém Suncion Blue: Luong FeSO4 t6i wu tai pH tdi wu (pH = 3.5) 1a
1.5g, tuong ung vaoi ti 1€ 1:10 so véi NaCl. Hiéu qua xu ly mau va hiéu qua xtr
1y COD lan luot 1 92.3%, 50%.
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Ca 2 mau déu c6 xu hudng giam hiéu qua xur 1y khi luong FeSOs ting. Nguyén
nhan 1a do ndng d6 Fe?* qua nho thi luong Fe?* trong dung dich khéng du dé phan tng
v6i H202 sinh ra trén Catot, gbc OH® tao ra it. Khi lugng Fe?* nhiéu, qua trinh oxi hoa
Fe?* trén Anot tao Fe®* xdy ra, lam du cap oxi hoa Fe**Fe?* bi du s& lam cho chu trinh
oxi hoa khtr trén ca 2 dién cuc xay ra lién tuc 1am giam hiéu suét xur Iy.

4.1.2.3. Khao sat lwgng NaCl
Bang 4.5. Hiéu qua xir ly caa thudc nhudm SR va SB ddi véi khiao sat NaCl téi wu
sau 20 phat
LwongNaCl(g) | 14 | 145 | 15 | 155 | 16 | 165 | 17 | 175 | 18
Higu | SUNCION | 9126 | 92,65 | 94.14 | 95.11 | 96.70 | 96.19 | 96.01 | 95.82 | 95.76
qua xw Red
ly mau .
yo Suncion | 9952 | 91,63 | 92.30 | 94.34 | 94.93 | 95.34 | 96.51 | 96.20 | 95.83
(%0) Blue
Higu | SUNCION | 46,67 | 50.00 | 56.25 | 56.25 | 62.50 | 62.50 | 56.25 | 56.25 | 53.33
qua xw Red
ly COD .
yo Suncion | 40,00 | 43.75 | 50.00 | 50.00 | 56.25 | 57.50 | 60.00 | 53.33 | 53.33
(%0) Blue
HIEU QUA XU LY MAU
98.00% -+
;\?97.00%— »
= 96.00% - Z % ,
£ 95.00% | Y » 7
> 94.00% - 9 7
2 93.00% - y ﬁ
“% 92.00% - ? ’/ #% Suncion Red
g 3(1)8802 . m Suncion Blue
89.00% -
88.00% -
87.00% % A £ 2 o ] 2

14 145 15 155 16 165 17 175 18
Luogng NacCl (g)
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HIEU QUA XU LY COD

70.00% -
< 60.00% - % %
< 7. 7

% w7 A =

S s00% |, w7 A
o % 7
> 40.00% - 7
B=]
X 30.00% - % Suncion Red
% 20.00% - m Suncion Blue
ot
T 10.00% -

0.00% --# “ A .f. a ./. ] A 5

14 145 15 155 16 165 17 175 18
Luong NaCl (g)

Hinh 4.8. Hiéu qua xi# Iy cuia thuéc nhugm SR va SB khi bi dnh hwong béi leong NaCl
Vé6i Co = 200mg/L., FeSO4 6 dinh

Dua vao hinh 4.8, ¢ ca 2 mau hiéu qua xtr ly sé cao hon khi tang lugng NaCl Ién
dén diém tdi vu tuy vao timng mau. Cu thé:

+ Thudc nhudém Suncion Red: Luwong NaCl t6i wu (¢ pH = 3, FeSO4 = 2.14q) la
16g. Hiéu qua xr Iy mau va hiéu qua xtr Iy COD cao nhat lan luot 12 96.7% va
62.5%.

+ Thudc nhuém Suncion Blue: Luong NaCl téi vu (¢ pH = 3.5, FeSO4 = 1.50) la
17g. Hiéu qua xt Iy mau va hiéu qua xt Iy COD cao nhét 1an luot 13 96.51% va
60%.

Khi lwong NaCl ting dén diém t6i vu, khi d6 luong H20; sinh ra vira da va cap
oxi héa Fe3*'Fe?* dién li vira du nén han ché dugc viéc anh huong hiéu qua tao OH".
Néu NaCl it so véi luong téi wu, 1am anh huéng dén cuong do dong dién trong dung
dich gdy mat 6n dinh dong dién khi xir ly. Néu NaCl quéa nhiéu so véi luong tdi uu, thi
qua trinh xir ly van tiép tuc dién ra, nhung luc nay qua trinh khong con 1a dién hoa
Fenton ma tré thanh keo tu dién hoa.

Sau khi xir Iy, nhan thy lugng NaCl cang tang thi hiéu qua xtr 1y cang ting dén
khi dat duoc diém toi uu.
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4.1.2.4.

Khio sat dong hoc ciia thudc nhudém Suncion Red va Suncion Blue
Bang 4.6. Két qua tinh toan ddng hoc bac nhat déi véi thudc nhudm SR va SB

Thubc

nhudm

Thoi gian
(phut)

10

15

20

30

45

Suncion
Red

Nong do
ban diu

(Co) my/I

202.22

202.22

202.22

202.22

202.22

202.22

Nong do
sau xur ly
(Co) mgl/i

50.195

30.037

17.116

6.683

2.598

0.610

In(Co/Cr)

1.393

1.907

2.469

3.410

4.355

5.804

Suncion
Blue

Nong do
ban dau
(Co) mg/l

225.462

225.462

225.462

225.462

225.462

225.462

Nong do
sau xur ly
(Cy) mg/l

55.2308

31.8782

19.5641

7.87179

0.70513

0.07051

In(Co/Cr)

1.40663

1.95623

2.44446

3.35487

5.76753

8.07011
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+ Suncion Blue
B Suncion Red

In(Cy/C)

y = 0.1814x
R2 = 0.9883

y =0.1423x
R2=10.9336

O P N W b O O N 00 ©
1 1 1 1 1 1 1 1 )

0 10 20 30
Thoi gian (phut)

40

50

Hinh 4.9. 6 thi déng hoc bdc nhdt doi véi thuse nhugm SR, SB ¢ nong dé

Co =200 mg/L

Bang 4.7. Tham s6 phwong trinh déng hoc trong diéu kién ndng dé thudc nhudpm

ban dau Co = 200 mg/I

Thudc nhudm Phuwong trinh y = ax R? Kapp
Suncion Red y =0.1423x 0.9336 0.1423
Suncion Blue y =0.1814x 0.9883 0.1814

Ttr gia tri cac tham sb cua phuong trinh dong hoc bac nhét va do thi hinh 4.8 cho
thay hé sé xac dinh R? cuaa 2 loai thudc nhuém 16n hon 0.9. Vay phuong trinh dong
hoc bac nhat phi hop véi qua trinh dién hoa Fenton xu 1y thudc nhuém hoat tinh SR

va SB.

Dya vao hinh 4.8, thuéc nhuém SR ¢6 Kapp Nhé hon SB, Kapp cang 16n thi xay ra
phan tmg nhanh hon. C6 thé hiéu suat xtr Iy SR cao hon nhung khong han s& xay ra

phan ung nhanh hon.
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4.2. Nuwéce thai cong ty TNHH Kim Thanh Hung
4.2.1. Khao sat buéc song

Abs

0.8 -

0.6 -

0.4 -

0.2 -

350

400

450

500 550

600

Budc song nm

650

700

750

Hinh 4.10. Buoc song cua nuoc thdi

Buadc song A =551 nm.

4.2.2. Cac yéu to anh huéng dén qua trinh xir Iy:

4.2.2.1.

Khio sat pH t6i uu

COD ban dau 768 — 832 mg/l

Hiéu qua xir ly sau 20 phut thé hién qua bang sau:

Bang 4.8. Két qua anh hwéng cia pH dén hig¢u qua xir Iy caa nwéc thai

pH 2 2.5 3 3.5 4 5 6 7 8
Hi¢u quéa xir | 9556 | 96.75 | 97.04 | 97.05 | 97.17 | 96.98 | 95.6 | 94.05 | 92.28
ly mau (%)
CODsauxw | 576 | 512 | 512 | 448 | 448 | 576 | 544 | 640 | 640
ly (mg/l)
Hi¢u qué xir | 75 00 | 27.27 | 33.33 | 36.36 | 36.36 | 30.77 | 29.17 | 23.08 | 23.08
ly COD (%)

40




HIEU QUA XU LY MAU

98.00%
S 97.00% -
= 96.00% -
‘S 95.00% -
E 94.00% -
% 93.00% -
5 92.00% -
& 91.00% -
= 90.00% -

89.00% - . . . . . . . .

2 2.5 3 35 4 5 6 7 8
pH
HIEU QUA XU LY COD

40.00%
g 35.00% -
@) o -
:
B SOENT0
5 20.00% -
2 15.00% -
3 10.00% -
= 5.00% -

0.00% - . . . . . . . .

2 2.5 3 35 4 5 6 7 8
pH

Hinh 4.11. Hiéu qua Xxu ly nuwoc thai vol lwong FeSO4 0.4g/L, NaCl 4g/L

Theo qué trinh khao sat cac yéu to anh huong dén pH cua nudce thai dét nhuom,
ta thiy duoc khi pH bang 4 1a pH téi uu. Khi pH bang 4, hiéu qua xir Iy mau va hiéu
qua xur ly COD tai pH bang 4 lan luot 12 97.17%, 36.36%.

Khi pH thap (pH < 2), nong d6 H* 16n, hiéu suat cua qua trinh khir oxi dé san xuat
H20, cho thay la nho. Nguyén nhan 1a do ¢6 su canh tranh manh hon cta phan &ng
khtr H* giai phong Hz. Khi pH cao (pH > 4), ndng d6 H* khong du dé tao H,0, va lam
nong d6 Fe?* giam do c6 su chuyén hoa tir Fe?* thanh Fed*.

O pH trong khoang tir 2 dén 4 thi hiéu qua xir Iy mau 1a dat hiéu qua cao nhat va 6n
dinh.
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4.2.2.2. Khio sat lwgng FeSO, toi wu
Khao sat voi luong NaCl ¢6 dinh 4g/L

Biang 4.9. Két qua anh hwéng cia lweng FeSO4 theo ti I véi NaCl dbi véi hiéu
qua xw ly nwéc thai sau 20 phat

Tilé
1:3 1:4 1:5 1:6 1:7 1:8 1:9
FeSO4:NaCl

Lugng FeSOs twong duong (g) | 4 3 2.4 2 1.7 1.5 1.3

Hiéu qué xir 1y mau (%) 91.20 | 92.20 | 94.87 | 95.80 | 96.37 | 96.85 | 96.91

COD sau xit Iy (mg/l) 768 | 640 | 576 | 576 | 512 | 512 | 512

Hiéu qué xir 1y COD (%) 7.69 | 9.09 | 25.00 | 25.00 | 27.27 | 33.33 | 33.33

Tilé
1:10 1:11 1:12 1:13 1:14 1:15
FeSO4:NaCl

Lwong FeSOs twong dwong (g) | 1.2 1.09 1 0.92 0.86 0.8

Hiéu qua xir Iy mau (%) 97.17 | 98.32 | 98.44 | 9798 | 97.84 | 97.47

COD sau xir Iy (mg/1) 448 512 512 512 512 576

Hiéu qua xir Iy COD (%) 36.36 | 38.46 | 38.46 | 27.27 | 27.27 | 25.00
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HIEU QUA XU LY MAU
100.00%
98.00% -
96.00% -
94.00% -
92.00% -
90.00% -
88.00% -
86.00% -

Hiéu qua xu Iy mau (%)

4 3 24 2 17 15 13 12 109 1 0920.86 0.8
Luong FeSO, (9)

HIEU QUA XU LY COD

45.00%
40.00% -
35.00% -
30.00% -
25.00% -
20.00% -
15.00% -
10.00% -
5.00% -
0.00% -

Hidu qua xir Iy COD (%)

4 3 24 2 17 15 13 12 109 1 0.920.86 0.8
Luong FeSO, (9)

Hinh 4.12. Hiéu qud Xxi Iy nuéc thdi véi pH = 4, lwong NaCl ¢é dinh 4g/L

Theo qua trinh khao sat, ta thay luong FeSO4 téi uu khi pH téi uu (pH = 4) 1a
lg twong Gng ti 18 1:12. Hiéu qua xir Iy mau va hiéu qua xi ly COD lan luot la
98.44%, 38.46%.

Céc trudng hop cd ndng do sat cao hon hiéu qua xu Iy ¢6 chiéu huéng giam.
Nguyén nhan la do néng do6 Fe?* quéa nho thi luong Fe?* trong dung dich khong du dé
phan wng véi H202 sinh ra trén Catot, gbc OH® tao ra it. Khi lugng Fe* nhiéu, quéa
trinh oxi héa Fe?* trén Anot tao Fe3* xay ra, 1am du cap oxi héa Fe**/Fe?* bi du s& lam
cho chu trinh oxi hda khir trén ca 2 dién cuc xay ra lién tuc 1am giam hiéu suat xu 1y.
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4.2.2.3. Khio sat lwgng NaCl toi wu

Bang 4.10. Két qua anh hwéng ciaa lwong NaCl dén hiéu qua xir Iy nwéc thai
sau 20 phat

Lwong NaCl
(9)

12 12.5 13 135 14 145 15 155 16

Hi¢u qua xir | 93 44 | 98.79 | 98.99 | 99.09 | 99.14 | 98.94 | 98.86 | 98.75 | 98.72
Iy mau (%)

CODsauxir | 517 | 512 | 448 | 448 | 384 | 384 | 448 | 448 | 512
ly (mg/l)

Hi¢u qué xir | 35 46 | 38.46 | 46.15 | 46.15 | 50.00 | 45.45 | 46.15 | 36.36 | 33.33
ly COD (%)

HIEU QUA XU LY MAU

99.20%
99.00% -
98.80% -
98.60% -
98.40% -

Hiéu qua xur Iy mau (%)

98.20% -

98.00% -
12 125 13 135 14 145 15 155 16

Luong NaCl (g)
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HIEU QUA XU LY COD

60.00%
£ 50.00% -

)

S 40.00% -

>

= 30.00% -

<

S 20.00% -

=

2 10.00% -

OOO% T T T T T T T T T
12 125 13 135 14 145 15 155 16

Luong NaCl (g)

Hinh 4.13. Hiéu qud Xi 1y nuéc thai véi pH = 4, lwong FeSO4 ¢6 dinh 0.33g/L

Sau khi tién hanh thi nghiém khi pH = 4, lwong FeSO4 t6i wu da khao sat & phan
trén, ta tién hanh khao sat luong NaCl tdi wu. Trong qua trinh khao sét, thiy duoc khi
luong NaCl bang 14g thi cac diéu kién khao sat dat toi wu. Hiéu qua xt Iy mau va hiéu
qua xir Iy COD cao nht lan luot 1a 99.14%, 50%.

Khi lugng NaCl bang 14g, ta thdy hiéu suat xir ly 1a cao nhat véi thoi gian xir ly
nhanh nhat. Tai day, luong H20> sinh ra vira du va cip oxi hda Fe3*/Fe?* dién li vira du
nén han ché duoc viéc anh huong hiéu qua tao OH*. Néu NaCl it so voi luong téi uu,
lam anh huong dén cuong do dong dién trong dung dich gay mét 6n dinh dong dién
khi xt ly. Néu NaCl qua nhiéu so véi luong téi wu, thi qua trinh xtr Iy van tiép tuc dién
ra, nhung lac nay qua trinh khong con la dién hda Fenton ma tré thanh keo tu dién
hoa.

Sau khi xu ly, nhan thay lugng NaCl cang tang thi hidu qua xur 1y cang ting dén khi
dat duoc diem to1 uu.
4.3. So sanh hi¢u qua xir ly mau phwong phap di¢n hoa Fenton va phuong phap
ket hop keo tu va dién hda Fenton cho nwoéc thai that
4.3.1. Keo tu

Bang 4.11. Khao sat pH tdi wu

pH 3) 5.5 6 6.5 7 7.5 8

qua xw | 5.49% 0.88% 2.13% | 68.86% | 59.34% | 75.30% | 57.44%
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80.00% -
70.00% -
60.00% -
50.00% -
40.00% -
30.00% -
20.00% -
10.00% -
0.00%

Hiéu qua xu 1y (%)

5

I

5.5 6

pH

6.5 7 7.5

Hinh 4.14. Khao sat pH téi wu

Bang 4.12. Lwong phén tdi wu ddi véi 400 ml nwéc thai

Lwong phén sit (ml)

0.5

1

1.5

2

2.5

3.5

Hiéu qua xir ly (%0)

3.18

47.55

45.95

59.52

65.67

74.30

76.70

Lwong phén sit (ml)

4.5

5.5

6.5

Hiéu qua xir ly(%0)

85.76

87.51

89.49

91.23

89.62

85.66

76.33

Hiéu qua xu 1y (%)

100.00% ~
90.00% -
80.00% -
70.00% -
60.00% -
50.00% -
40.00% -
30.00% -
20.00% -
10.00% -

0.00% -

05 1 15 2 25 3 35 4 45 5 55 6 65 7
Luong phén sét (ml)

Hinh 4.15. Khdo sdt lirong phén toi wu

Dua vao hinh 4.14, luong phén sit tdi vu cia 400 ml nudce thai 1a 5.5 ml. Vay
luong phén sit cho 5 lit nudc thai 1a 68.75 ml.
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4.3.2. Phuwong phap dién héa Fenton cho nwéc thai thue

100.00% -

98.00% -

96.00% -

94.00% -

92.00% -

Hiéu qua xu ly mau (%)

90.00%

88.00% . . . . .

Thoi gian (phut)

Hinh 4.16. Hiéu qud Xi Iy ciia nwéc thdi thuee trong diéu kién van hanh téi weu
theo thot gian
4.3.3. Phuong phap két hop (keo tu + dién héa Fenton) cho nuéc thai thue
Sau qua trinh keo tu, phén sat duoc cham vao véi lidu luong toi wu. Dudi tac
dung cua hoa chat nay va lyc khuay tir may Jartest, cac can li ti chuyén dong, va cham,
dinh két va hinh thanh nhitng béng can 16n hon nhiéu so véi cin ban dau va ling
xudng, 1am cho d6 mau cua nudc thai giam di. Sau qué trinh keo tu - tao bong, hiéu

qua xtr ly mau dat duoc la 68.09%.

Tiép tuc xur Iy nuéc sau keo tu bang phwong phéap dién héa Fenton thu duoc:

100.00% -
99.50% -
99.00% -
98.50% -

98.00% -

Hiéu qua xur Iy mau (%)

97.50% -

97-00% T T T T T 1

Thoi gian (phut)

Hinh 4.17. Hi¢u qua xuit Ly giai doan xu ly dién hoa Fenton Cua phwong phdp
két hop
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100.00% -

98.00% -

96.00% -

94.00% -

92.00% -

90.00% -

Higu qua xuir Iy mau (%)

88.00% -

86.00% -

84.00% -

Fenton dién hoa Keo tu + Pién hoa Fenton

Hinh 4.18.. So sanh hiéu qua xu ly cua 2 phwong phdp

Duya theo hinh 4.18, sau 5 phut, hiéu qua xir Iy mau ma phuong phap két hop
gitra keo tu va dién hoa Fenton la 99.69%, hiéu qua xt ly cta chi phuong phap dién
hoa Fenton 1a 90.26%. Tur d6 thay duoc, sau 5 phut khéng cd su chénh léch Ion hiéu
suat gitta 2 phuong phap. Nhin toan b vé qua trinh xt 1y, phuong phap Fenton dién
hoa sau 30 phut mai cé thé xir ly triét dé mau, trong khi phuong phéap két hop trong
khoang 10 phut da c6 thé xir Iy triét dé. Vay & mdi phuong phap sé& ¢6 nhitng wu nhugc
diém khac nhau. Phuong phap dién hda ton chi phi dién hon phuong phap két hop,
trong khi phuong phap két hop tén thoi gian va hoa chat hon.
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4.4. Két qua do quang phd chuyén doi hong ngoai FTIR

—— BLUE vao
—— BLUE sau xu ly

H
St

5000 4000 3000 2000 1000 0

1/cm
—— RED vao
- —— RED sau xu ly

e
L

5000 4000 3000 2000 1000 0

1/cm
Hinh 4.19. Két qua gidi phé FTIR cua thusc nhugm SR, SB truedc va sau i ly

dien hda Fenton
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Bang 4.13. Két qua giai phé FTIR ciaa thudéc nhudm trwéc va sau xir Iy dién hoa

Fenton
Peak, cm? Pai dién Nguén tham khao Hién trang
chirc nang
Trwéc xie ly | Sau xi ly
Nhom mach ) .
<900 R Dhanve 2008 co mat
vong
Kalyani 2009, Dhanve ) ,
1047 -S=0 co mat
2008
1208 acromatic Dhanve 2008 co mét
1542 Diazo Dhanve 2008 co mat
~N=N-—
1578 stretching of Kalyani 2009 co mét
azo group
symmetric i ) .
2924 ) Kalyani 2009 co mat
stretching
Asymmetric i ) .
2853 ) Kalyani 2009 co mat
stretching
N-H (dye i ) .
3422 Kalyani 2009 co mat
structure)

Duya vao bang 4.13 thé hién két qua sau xir Iy bang phuong phap dién hoa Fenton
thi cac goc thudc nhudm va mach vong da bi phan hity va dugc chuyén hoa thanh cac
nhém chat mai ¢6 ciu trac don gian hon.
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R/
0‘0

CHUONG: KET LUAN VA KIEN NGHI

Két luén:

Pé tai “Nghién ctu, khao séat xtr Iy nude thai va thudc nhuom hoat tinh trong pha
long bang phuong phap dién hda Fenton” sau qua trinh nghién cru, thuc nghiém nhin

chung da hoan tat duoc nhing thi nghiém co ban dé chimg minh dugc kha niang khir

mau cua phuong phap dién héa Fenton dbi véi nudce thai va thubc nhuom hoat tinh 12

cao trén 90%. Cu thé nhitng viéc da thuc hién va dua ra két luan sau:

K/
0‘0

D3 khao sat cac anh huong cia cac yéu té nhu anh huong cta pH, anh huong
cta luong FeSOa, lugng NaCl dén qua trinh khir mau dét nhudém.

+ Thudc nhudém Suncion Red: pH = 3, 0.713 g/L FeSOa4, 5.3 g/L NaCl.

+ Thudc nhudém Suncion Blue: pH = 3.5, 0.5 g/L FeSO4, 5.67 g/L NaCl.

+ Nudc thai that: pH =4, 0.3 g/L FeSOs, 4.67 g/L NaCl.
Anh hudng ciia pH anh huéng dang ké dén hiéu suat khir mau va hiéu qua xu 1y
COD. Hiéu suat dat cao nhét trong khoang pH = 2 — 4 va s& giam dan khi pH
tang 1én.
Tir két qua giai pho FTIR, ching minh tinh chinh xac cua hiéu qua xir 1y cua
phuong phap dién héa Fenton, lam mat di va phan huy, chuyén héa cac goc
thuéc nhudm va mach vong.
Thay dugc uu nhuoc diém cua phuong phap két hop (keo tu + dién hoa Fenton)
va phuong phap dién héa Fenton. Phuong phap dién hoa tén chi phi dién hon
phuong phap két hop, trong khi phuong phap két hop ton thoi gian va hoa chét
hon.
Kién nghi:

Can tién hanh nghién cau chi tiét hon trong cac khoang yéu té lua chon hep hon

dé sai so la thap nhat va dé danh gia mot cach chinh xac hon cac diéu kién tdi vu trong
qua trinh dién hoa Fenton.

Duy tri va mo rong, phat trién thém vé dé tai nay ciing nhu cac dé tai moi, hd trg

Kinh phi va ting thoi gian gidp sinh vién c6 diéu kién thé hién kha niang cta ban than

cling nhu dong gdp chit cong stc vao giai quyét nhirng van dé méi trudng hién nay.
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