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1. Tinh cép thiét caa luan an

Dét may dugc coi 1a mdt trong nhitng nganh xuét khau chinh cua
Viét Nam. Tuy nhién, dét may lai 1a nganh co nhiéu tac dong x4u dén
mbi truong. Trong do, cong doan nhudm va hoan tat vai c6 kha ning giy
ra 6 nhi®m cao do tiéu thu nhiéu nudc, st dung cac loai thudc nhudém bén
va nhiéu loai hoa chat khac. Hang nim, toan nganh dét may thai ra moi
trudng trung binh khoang 70 triéu m® nude thai, trong d6, mdi c6 khodng
45% tong sb lugng nudc thai da qua xir 1y (tuy vay muac do xu ly van
chua triét dé), s6 con lai thai théng ra céng thoat nude hodc muong thoat.
Ngan hang Thé gi¢i u6e tinh, moi nim, dét nhudém sir dung 1/4 lugng
hoa chét toan thé giéi va thai ra 1/5 luong nudc 6 nhiém toan cau. Day
chinh 14 ngudn 6 nhiém nguy hai chira doc t6 co thé tiéu diét thuy sinh
vat va anh huong truc tiép dén stc khoe con nguoi. Vi vdy, viéc tim ra
phuong phép xtr 1y nude thai dét nhudm dat hidu qua cao, chi phi thip,
than thién v&i moi trudng 1a didu vo cing cép bach.

Phan l6n thudc nhuém duoc tdng hop tir cac hop chét hitu co co
phan tir luong kha 16n, chira nhiéu vong thom, nhiéu nhém chac khéac
nhau nén déu khdng d& dang phan huy duoc bang phuong phap sinh hoc.
Nhiéu phuong phap xir Iy da dugc nghién ctru va tmg dung nhu hip phy,
keo tu-tao bong két hop loc, oxi hod hod hoc, dién hod, oxi hoa tién tién,
cac phuong phap vi sinh... nhung khong phai lic nao ciling dat tiéu
chuan thai va hiéu qua kinh té.

Thong qua tong quan tai liéu vé cong nghé xir Iy moéi truong, toi
nhan thiy rang cac hé xtr Iy dua trén nguyén 1y tao gbc tu do méi c6 kha
nang pha hiy nhanh ciu triic bén ciia cdc phan tir chit mau. Trong do,
hoat hoa céc tac nhan chtra 6xy 1a phuong phéap d& thyuc hién va cé tiém
ning tng dung & quy mo 16n. Vi véy, toi lya chon dé tai nghién ctu
“Nghién ciru phdt trién cdc hé xic tic hoat héa tic nhéan chira oxy
(0y, H,0; va cdc peroxy) nham xiv Iy cdc chat mau trong nwoc thdi
cong nghiép”.

2. Muc tiéu nghién ciru caa luan an

Muc tiéu nghién ctu cta luan 4n 1a danh gia hoat tinh khir mau

thubc nhuém cong nghiép cua peroxy, lam tién dé dé phat trién cong



nghé xa 1y mau trong nudc thai dét nhuom noi riéng va cac chét hiru co
khé phan hiy sinh hoc trong nudc thai ndi chung bang tac nhan chaa
peroxy tai Viét Nam.

3. Cac ngi dung nghién ciru chinh cia lun an

Poi twong nghién ciru chinh cua luan 4n gom: tac nhan khir mau
1a Peracetic Acid (PAA), dbi tugng duge xtr 1y 14 dung dich thudc nhudém
hoat tinh tong hop.

Peracetic acid c6 hoat tinh cao nén kho bao quan va khong bén. Viéc
diéu ché peracetic acid tai chd 1a mot giai phap dé khic phuc van dé nay.
Cac thong tin vé toc d6 hinh thanh ciing nhu phéan hily trong dung dich ciia
PAA 14 rét can thiét. Do do, luan 4n nay dinh hudng cic ndi dung nghién
ctru bao gom:

(1) Nghién ctru dong hoc hinh thanh Peracetic Acid tir phan Ung
gilta Acetic Acid va hidro peroxit & cac moéi truong pH khac nhau; xay
dung md hinh déng hoc (xac dinh hz‘“ing sb toc do phan Ung, bac phan
{mg) gitp du doan ndng do PAA hinh thanh theo thoi gian.

(2) Nghién ciru d6 bén ciia PAA & cac moi trudong pH khac nhau,
nham lya chon pH t6i wu khi ing dung.

(3) Khao sat kha nang lam méit mau Reactive Blue 19 (RB19),
Reactive Orange 122 (RO 122), Methylene Blue (MB) khi sit dung PAA
khi thay ddi cac diéu kién nhu pH, su c¢6 mat cua xuc tac ion kim loai,
anh hudng néng do xuc tac, su c6 mat cia anh sang; xay dung moé hinh
dong hoc qua trinh khir mau.

4. Péng gop méi caa dé tai

(1) Pinh luong duoc sy hinh thanh PAA trong diéu kién cé xuc tac
H*. Day la thong tin hiru ich gitip didu ché PAA tai chd khi sir dung.

(2) Xa&y dung mo6 hinh déng hoc hinh thanh PAA va xac dinh bac
phan tng cua H,O, la 1.

(3) Tim dugc Co?" 1a xtc tac hiéu qua cho qua trinh khir mau bang
PAA, dong thoi tim ra quy luat anh huong caa pH dén tde do phan Gng.



CHUONG I: TONG QUAN

Chuong nay trinh bay tong quan nhiing van dé sau:

1.1. Hién trang méi trudng Viét Nam va vai tro cua nganh dét nhuom dbi
vé6i su phat trién kinh té.

1.2. Phan loai thuéc nhudm, dic tinh thudc nhuom ciing nhu doc tinh voi
mdi truong.

1.3. Céac phuong phap xt ly nudc thai dét nhuom: Phuong phap keo tu,
Phuong phap hip phu, Phuong phap loc mang, Phuong phap sinh
hoc, Phuong phép dién hdéa, Phuong phap oxi hoa khir hoa hoc, Cac
phuong phép Oxy hoa tién tién (Advanced Oxidation Processes -
AOPs), Cac phuong phap nang cao trén co sé Ozon va UV, Cac hé
Fenton (H,0,/Fe?*) va hé kiéu Fenton (H,0,/Fe*")

1.4. Gi6i thiéu vé Peracetic Acid (PAA): cac dic trung vat Iy va héa hoc,
phuong phap tong hop ciing nhu cong dung, tinh hinh nghién ctu
trong va ngoai nuGc

CHUONG II: THUC NGHIEM, NQI DUNG VA PHUONG PHAP
NGHIEN CUU
2.2. Hoa chit, thiét bi
2.2.1. Hoa chat

- Céc chat mau sir dung thir nghiém: Reactive Blue 19 (RB19),
Reactive Orange 122 (RO122) va Methylene Blue (MB).

Céc hoa chét sir dung khac bao gdom: Acetic Acid (CH;COOH),
Hydrogen peroxide (H,O,) 30%, Kali iotdua (KI), Ethandiol (C,HgO5),
Natrithiosunfat (Na;S;03), CuSO,. Fe(NOs);; MnSO, va Co(NOs),,
KNO3, NaOH (Cac hoa chit nay déu c6 do tinh khiét phan tich)

2.2.2. Thiét bi

May quang pho tir ngoai kha kién UV-VIS Biochrome S60, May
khudy tir gia nhiét, Can dién tir (+0,0001g), May do pH, Lab 850, SI
Analytics, Hé théng diéu nhiét, Hé phan ing quang hoa
2.3. Quy trinh va phwong phap thi nghi¢m
biéu ché PAA

PAA duoc didu ché bang cach cho Acetic Acid 99,5%



(d=1,05g/cm®) phan @mg véi H,0, 30% (d= 1,11g/cm®) & cac ti 16 thé
tich khac nhau trong méi truong axit & nhiét do phong 25 + 1°C. Sy hinh
thanh PAA duoc xac dinh bang phd cong hudng tir hat nhan (‘H NMR)
va chuén do.
Quy trinh phan tich PAA

PAA dugc xac dinh bang phuong phap chuin do i-6t: ban dau
PAA duogc cho phan tng vai KI dé sinh ra I,. |, sinh ra duoc chuén do
béng thio-sulphat v6i chi thi hd tinh bot. Dé loai trir anh huong cia H,0,
con lai, phép chuin d0 dugce thuc hién & nhiét do < -10 °C. Anh hudng
cua H,O, duogc xac dinh < 1 %.
Nghién ciru sy hinh thanh va phan huy PAA

Céc thi nghiém dugc thuc hién trong binh phan tmg ¢ kiém soat
néng d6 ban dau cac chit, pH va nhiét do. Dién bién qua trinh duoc theo
doi thong qua phan tich PAA con lai. M6 hinh dong hoc phan Gng dugc
dua ra, trong d6 bac phan tmg va hing s6 téc d6 duoc xac dinh tir s6 lidu
thuc nghiém thong qua phuong phap tuyén tinh héa mé hinh.
Nghién ciru khi ning phan ing ciia PAA véi cac chit mau

Céc thi nghiém dugc thuc hién trong binh phan tng. Céc yéu to
anh huong dugc khao sat g6m su ¢6 mat clia xuc tac la ion kim loai, pH,
néng do xuc tac, néng dd6 PAA, su c6 mat cua tia UV. Dién bién cac qua
trinh duoc theo ddi théng qua do hap thy anh sang ¢ bude song dic trung
ctia cac chat mau. M6 hinh dong hoc khir mau dugc dua ra va xac dinh
béc cling nhu hing s tdc d6 phan tng. Ngoai ra, kha ning pha v& cdu
trac vong cua mau con duge theo doi thong qua pho hép thy UV.

CHUONG 3: KET QUA NGHIEN CUU VA THAO LUAN
3.1. Sy hinh thanh PAA
3.1.1. Nhin biét PAA

PAA tao thanh d& dang dugc nhan biét bing mui hing dic trung
cua san pham. Trong nghién ciru nay, PAA sinh ra ciing duoc kiém
chiing bang phé cong huong tir hat nhan *H NMR. Két qua do 1H NMR
caa cac dung dich CH;COOH va PAA nhu trén hinh 3.1 va 3.2.
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Hinh 3.1. Phé *H NMR ciia CH;COOH
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Hinh 3.2. Phé *H NMR ciia CH;COOOH

Hinh 3.1 thé hién CH3;COOH c¢6 2 pick dic trung & vi tri 2,06 ppm
(nhém CH3-) va 4,8 ppm (nhém OH). Trong khi do, hinh 3.2 cho thay 2
pick canh nhau & vj tri 2,05 va 2,09 ppm. Nguyén nhan caa su xuat hién
nay 1a do phan te PAA hinh thanh cé tin hiéu *H NMR (CHz-) dich
chuyén mot chit so véi *H NMR (CHj-) cua CH;COOH. Su hinh thanh
PAA con duoc xac dinh théng qua phép chuin d6 nhu dugc trinh bay
trong cac phan tiép theo.
3.1.2. Panh gia anh hwéng cia H,O, dén quy trinh phan tich PAA

Sy ton tai cua H,0, trong dung dich ¢6 thé phan &ng véi I 1am sai
léch két qua phan tich PAA. Tac dong nay duoc loai trir bang céch ha
nhiét d6 cac dung dich chuan d6 xubng dudi -10 °C. Dé danh gia danh
gia mirc d6 anh huong, dung dich H,0, c6 ndng d6 twrong dwong H,0,
trong dung dich PAA duoc chuan d6 doc lap dé xac dinh luong |, sinh ra
do phan @ng H,0, + I. Két qua cho thay ring luong thiosulfate tiéu thu
do H,0, nho hon nhiéu so véi luong tiéu thu khi chuan PAA (< 1%) nén
c6 thé bo qua sai s6 do H,0, dén két qua phan tich PAA.
3.1.3. Anh hwéng cia ti 1§ CH;COOH: H,0, dén ham hrgng PAA
hinh thanh

Nong d6 PAA hinh thanh dugc khao st khi thay doi ti Ié thé tich
CH3COOH: H,0, tir 1:4 d&én 4:1. Cac hdn hop phan tmg dugc dé 6n dinh
sau 24 gio trong diéu kién c6 mat H™ véi ndng do 0,1 M. Cac sb liéu
phan tich dugc trinh bay trong hinh 3.3:
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Hinh 3.3. Nong dé PAA hinh thanh ¢ céc t7 I¢ thé tich CH;COOH: H,0,
khéc nhau

Ti lé thé tich CH3COOH : H,0, = 1,5:1 cho ndéng do6 PAA
hinh thanh 1a cao nhat. Vi vay, cac qué trinh nghién ctu sau nay
PAA duoc tong hop theo ti 18 nay.
3.1.4. Anh huéng cia ndng do H”
Anh huong ciia nong do H dén téc do hinh thanh PAA dugc khao sat
trong khoang ndng d6 0,036 M dén 0,722 M béng céch sir dung H,SO,.
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Hinh 3.4. Nong dg PAA hinh thanh theo thoi gian ¢ cac nong do axit
khéc nhau

Bién thién nong do PAA theo thoi gian cho thiy: téc d6 hinh
thanh PAA trong phan ung ting dan khi ting ndng do H*. Hién tuong
nay la do H" dong vai tro 1am xic tac cho su hinh thanh PAA trong phan
tmg nhu di dwoc cdng bd trudc diy. Nong d6 PAA hinh thanh déu dat
dén gié tri can bang khoang 2,6 M. Thoi gian dat can bang khoang 36 gio
néu st dung H" & ndng d¢ 0,036 M va r(t ngan xudng con 1 gio khi ting
nong do H' 1én 0,722 M. Pay la thong s6 rat quan trong cho qué trinh
diéu ché PAA tai chd.

Tir cac thong tin ndng do dau cac chat phan tng va nong do PAA khi
can bang, hing sb can bang tao PAA (K) ¢6 thé dugc tinh toan nhu sau:



K= [CH3COOOH ]..[H,0]

) [CH3COOH] p.[H202]ch
Két qua tinh toadn cho gia tri trung binh K¢, = 4,04
3.1.5. M6 hinh d9ng hec phan &ng
Phuong trinh téc do (V,) cua phan ang hinh thanh PAA tir CH;COOH
va H,0, vai sy c6 mat caa H® 1am xdc tac c6 thé duoc viét & dang téng
quat nhu sau: v, =k [CH,COOH ™ [H,0,][H'T*  (3.1)
Trong d6: ky & hing sb tbc d6 phan wng; n1, n2, n3 la bac phan ung cua
CH3COOH, H,0,, va H".
CH5COOH trong hdn hop c6 nong d6 10,5 M nén rat du so véi lugng
PAA tao thanh (hay lwong H,O, chuyén héa). Vi vdy, nong do
CH3COOH trong biéu thuc toec do dugc coi khong ddi trong qué trinh
phan tng ddng thoi ndng d6 H* khong thay dbi. Do d6 cong thuc (3.2)
c6 thé duoc viét thanh:

v, = k1l[H202]nz (3'2)
VGi: k, =k [CH,COOH]™[H*]™ (3.3)

Ngoai phan &ng hinh thanh con cé phan tng phéan huy PAA theo

chiéu nghich caa phan tng (3.1). Téc d6 caa phan tng nghich (V ;) chi
phu thudc vao nong do PAA (ndng d6 nude I6n hon nhidu nén duoc coi
khong doi):

v, =k [CH,COOOH 1™ (3.9)
hayv_, = k—1l([H202]o _[Hzoz]) " (3.5)
3.1.5.1. Béac phan wng caa H,0,

Cac két qua xu ly sb lidu va vé d6 thi cho thdy cac d thi biéu

diénln(cnfcm)/(cfcw)) theo t déu cho duodng thiang (nhu minh hoa hinh
3.5) nén c6 thé két luan n2 = n4 = 1, dong thoi tir d6 déc cia cac duong

thing nay, ta x4c dinh dugc tong (K, +Kk_,) cho timg ndng d¢ axit.
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Hinh 3.5. Sy phy thuge In(c, -, )/(c-C,))theo t Vi [H'] =0,036 M

Bang 3.1. Gi4 trj tinh toan cac hang sé déng hoc K, +k

TT| HILM |k +k o5 k' g5
1| 0036 0,05 0,04
2 | 0,074 0,13 0,10
3| 0074 0,10 0,08
4 | 0292 0,26 0,21
5 | 0508 1,08 0,87
6 | 0,722 2,15 1,72

“thi nghiém véi [H'] = 0,074M duoc 1Gp lai
3.1.5.2. Bac phan ing ciaa H*
Khi tién hanh phan ung & néng d6 CH3;COOH khong doi,
phuong trinh (3.4) duoc bién doi thanh:
In(k,) = In(k,[CH,COOHT™) +n3In([H*])
= A+n3In([H*]) VOi A khong thay doi.
bac phan &ng cia H™ (n3) chinh 1a d6 déc cia phuong trinh dudng thang
biéu dién su phu thudc In(k.") theo In([H™]).

2

y =1,135x + 0,500
R?=0,940

Infk)

1

0
1
2
3
-4
5

-4 -3 -2 1 o 1

In([H'])

Hinh 3.6. S phu thuge In(k,") theo In([H™])



Két qua tir hinh 3.6 cho thay n3 = 1,135 nén c6 thé két luan bac phan
&ng caa ion H 1a 1.
3.2. Khao sat sw phan hiay caa PAA tai cac pH khac nhau
Bién thién nong do PAA theo thoi gian ¢ céc gia tri pH = 4; 5; 6; 7
va 8 duoc trinh bay trén hinh 3.7
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Hinh 3.7. Su thay déi nong dé PAA theo thoi gian khi ¢ cac pH

Két qua cho thiy nong d6 PAA giam theo thoi gian trong dung
dich. Téc @6 phan huy nhanh hon ¢ pH cao. Hién tudong nay dugc giai
thich 1a do phan wng tu phan hiy trong diéu kién khong c6 xuc tac, nhu
da duoc trinh bay boi cdc nhom tac gia Koubek va Yuan. Koubek va
Yuan dé xuit phan tng co ché phan hay ty phat PAA trong pH pham vi
5,9-10,2. Ho dé xuat rang anion peraetic dong vai trd 1a nucleophile va
vi tri electrophin la cacbon cacbonyl chir khéng phai peroxidic 6xy. Mot
s nghién ctiu khac vé sy phan hay tu phat cua cac peracid khac nhau
cho thay téc do bién mét cua tong sé peracid (RCOOH) la bac nhét déi
v6i ndng do cua anion peracid (ROO-), va tdc d6 phan huy dat cuc dai
khi pH la biang pKa cua peracid. Do dé, anion peracid la mot goc quan
trong gay ra su phan hay ty phat. Khi pH ting, ti 1¢ ton tai & dang anion
tang, do do toc do phan ung tang theo.
3.3. Kha nang khir mau caa H,O,

Céc két qua thu dugc cho thiy ndng do céc chit mau RB19,
R0O122, MB gan nhu khong thay d6i (Hinh 3.8 trinh bay bién thién RB19
trong thi nghiém). Hay n6i cach khac, H,0, trong diéu kién nghién ctu
khéng phan ting véi cac chat mau. Do vay, c¢é thé bo qua anh huong cua
H,0; khi danh gia hoat tinh ctia dung dich PAA.
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Hinh 3.8 Bién thién nong dg RB19 trong phan iing véi H,0, 6 pH = 6
3.4. Hoat tinh xUc tac caa ion kim loai trong phan &ng caa PAA
Hinh 3.9 trinh bay dién bién ndng do chat mau RO122 theo thoi
gian khi phan wng voi PAA trong su ¢6 mat cua tirng ion kim loai. Két
qua cho thdy & cung ndng do, ion Co®* thé hién hoat tinh xuc tac cao
nhat, sau d6 dén Cu®*. Cac ion Mn®* va Fe** hau nhu khong c6 hiéu qua.
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Hinh 3.9. Bién thién nong d@é mau RO122 khi phan iing véi PAA
trong s c6 mat cua cac ion kim logi khac nhau
Do trong dung dich PAA con H,0,, dé khing dinh hiéu qua xu
ly 14 bai hoat tinh cua PAA khi c6 mat xdc tac ion kim loai, kha nang xr
ly 3 chat mau RB19, RO122 va MB cua hé H,0, + Co?* duoc thuc hién
véi cac diéu kién nhu sau:
Bang 3.2. Biéu kién déanh gid khd ndng phan ing cua H,0, + Co*

Thé tich phan | pH [H,0.,M | Co®, mM Nong d6 mau,
ung, mL mg/L
250ml 6 0,1 0,01 RB19 = 150
RO122 = 150
MB =8

10




142 1

Két qua theo di dién bién ndng do cac chat ma theo thoi gian
duoc trinh bay trén cac hinh 3.10a, 3.10b va 3.10c.
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Hinh 3.10b. Bién thién nong dé
RO122 trong phan i#ng vai hé

Hinh 3.10a. Bién thién nong dé
RB19 trong phdn ng véi hé

2+ 2+
H,O, + Co H,O, + Co

10 1
2 8
5
5 6
=
e 4
oo
E 2 4

0 T T ]

0 2000 4000 6000
Thaoi gian (s)

Hinh 3.10c. Bién thién nong dg
MB trong phan ung vagi hé H,0,
+ Co*"

Céc két qua thu dugc cho thiy rang, trong diéu kién c6 Co®* véi
ndng d6 0,01mM ¢ pH = 6, H,0, khéng phan tng voi cac chat mau. Nhu
vay, Co?" hau nhu khong hoat héa H,0, mac du vé& mat Iy thuyét co thé
tao ra gdc nhu sau:

Co®* + Hy0, = Co> + OH" + OH

Tuy nhién, kha nang sinh ra goc tir phan Gng nay rat kém nhu da
duoc tac gia Tan Mao tong két[1A]. Nguyén nhan cua hién tuong nay
duoc cac tac gia giai thich 14 do thé oxi hoa khir Co**/Co?* = +1.84 V.
3.5. Panh gia kha ning xir Iy chat mau ciaa PAA
3.5.1. Chat mau RB19
3.5.1.1. Anh hwéng cia pH
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Anh huong cta pH dén kha ning khir mau RB19 dugc thuc hién ¢ gié tri
pH 14 4,0; 5,0; 6,0; va 7,0 khi c¢6 dinh ndng d6 Co”* 14 0,1 mg/L. Hinh
3.11 biéu dién céc két qua do bién thién ndng d6 mau theo thai gian.

160 ’s:i: :E:j 14 | epH=6 mpH=5
140 %ﬁ: X xxx na | APHET XpHZ4 y=0000%0%
o 120 (2 Sm XX ox »
g 100 ¢ ':. u 10
& g ¢ G 08
£ * L] 3
g 60 c ., " S o6
g w . oo Y y =0,000512x
. 02 ¥=0,000110x
0 0,0 ; . - . . .
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Thei gian, gidy Thoi gian, gidy
Hinh 3.11. Bién thién nong do Hinh 3.12. S phu thugc
RB19 theo thoi gian trong cac In(Cy/C) vao thoi gian (t)
thi nghiém

danh gia anh hwong cua pH

C6 thé thay, pH c6 anh huong rd rét dén téc do mat mau. Hoat tinh
tang khi ting pH. Piéu ndy néi 1én rang dang phan li cia PAA c¢6 hoat
tinh 16n hon dang khéng phan li. Su phu thuéc In(Co/C) vao thoi gian
(t) cho tung thi nghiém dwoc trinh bay trén hinh 3.12. Céac trudng
hop déu cho sy phu thudc tuyén tinh. Nhu vay bac phan @ng cua
RB19 bang 1 (nhu dwgc trinh bay trong mé hinh dong hoc), khi thay
doi pH trong khoang 4 + 7. Hang sb k' ang vai céc gia tri pH duoc xéac
dinh tir d6 doc cua cac duong biéu dién sy phu thudc In(Co/C) theo thoi
gian (t) trén hinh 3.12. C4c gia tri k* duoc trinh bay trén hinh 3.13.

0,0010 -
*
0,0008 -

0,0006 -
" *
<z

0,0004 -

0,0002 -
-

0,0000

3,0 4,0 5,0 6,0 7,0 8,0
pH

Hinh 3.13. Hang sé téc dé k' ing véi cac gia tri pH
3.5.1.2. Anh hwéng ndng dd xtc tac Co®*
Phan &ng lam mat RB19 béi PAA dugc thuc hién ¢ nhiét do
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phong 25+1°C véi thé tich phan tng la 500 mL c6 khudy tir. Nong do
mau ban dau trong cac thi nghiém khoang 150 mg/L (hay 0,24 mM).
Nong d6 PAA du = 2,5 mM. Nong d6 Co2+ trong khoang 0,01 dén 0,2
mg/L.

T bién thién ndng do RB19 theo thoi gian ung voi mdi ndng do
xuc tac, ta tinh dugc In(Cy/C). Sy phu thudc cua In(Cy/C) theo thoi gian
(t) dugc trinh bay trén hinh 3.14.

18
16
14
12

0 mglL
0,01 mg/L

y=0,001473x
004mg/L

%0,06 mgiL
%01 mgiL
3" ¥ y=0,000497x 02 mgiL

y =0,000693x
k

X o
¥=0000133¢ - g, 000030x

o 500 1000 1500 2000 2500 3000
thev gian, gidy

Hinh 3.14. S phu thugc
In(Co/C) vao thoi gian (t) #ng

0,0016
0,0014
0,0012
7 00010
® 0,0008
<
0,0006
0,0004
0,0002
0,0000 ¢ - - - .
0 0,05 01 0,15 02 0,25

y=0,007177x + 0,000015

néng d¢ Co?*, mg/L

Hinh 3.15. Sur phu thuge K'
Va0 nong dg Co**

Véi Cac nong dp Co®* khac
nhau

Hinh 3.14 cho thay trong ca 6 thi nghiém In(Cy/C) déu phu thudc
tuyén tinh vao t. Ciing twong tu nhu két qua khao sat anh huong cua pH,
bac phan ung cua RB19 (n1) bing 1 trong cac thi nghiém nghién ctru anh
huong cua ndng do xtc tac. Khi ting nong do Co** do déc cua dudng
biéu dién (hay gié tri k') tang. Cac sd liéu thu duoc da chi ra ring PAA
khtr mau rat tét vai bac phan tng ciia RB19 1a 1. lon Co* thé hién hoat
tinh hoat tinh x(c tac rd rét trong khoang ndng d6 0 + 0,2 mg/L.
3.5.1.3. Panh gia kha ning xir ly mau cia UV+PAA

Dé sang to vai trd cua tia UV trong phan ung PAA + RB19, bién
thién RB19 trong 4 thi nghiém doc lap dugc khao sat gom: (1) RB19 +
H,0, + UV, (2) RB19 + PAA, (3) RB19 + PAA + UV, (4) RB19 + PAA
+Co* + UV

Cac diéu kién khéc cua thi nghiém giéng nhau (pH, nhiét do, ndng
d6 mau, thé tich phan ung). Két qua khao sét bién thién nong d6 RB19
theo thoi gian dugc biéu dién trén do thi 3.16 va su phu thudc In(Co/C)
theo t nhu hinh 3.17.
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200 4 e PAA, UV, khong x(c tac
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g
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<
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0 2000 4000 6000 8000

Thoi gian (s)
Hinh 3.16. Bién thién nong do
RB19 trong cdc thi nghiém chiéu
uv

3.5.2. Chat mau RO122
3.5.2.1. Anh hwéng cia pH

Anh huéng caa pH dén hoat tinh cia PAA ciing dwoc tién hanh
véi chat mau RO122. Téc d6 mat mau ciia RO122 duoc khao sat ¢ 3 gia
tri pH 1a 4, 5 va 6. Bién thién ndng do chat mau theo thoi gian trong cac
thi nghiém duoc trinh bay trén hinh 3.18. Két qua cho théy, tde do phan
g tang khi pH ting (tuong tu quy luat ddi voi RB19). Xu hudng nay la
do dang bazo lién hop ciia PAA c6 hoat tinh hon dang axit. Trén co s&

md hinh dong hoc & muc 2.3.4, hing sb k' ing véi cac gia tri pH duoc

Xac dinh va trinh bay trén hinh 3.19.

160 2 epH=4
140 A pH=5
I~
5 120 pH=6
E 100
o
= 80 A
=}
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<
s 40 A
=
2 20 A
0 L S —
1000 2000
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Hinh 3.18. Bién thién nong do
RO122 theo thoi gian trong
cdc thi nghiém danh gia anh

huwong cua pH
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3.5.2.2. Anh hwéng ndng dd xtc tac Co**

Anh huéng cua ndng dd Co®" dugc danh gia tai 6 gia tri trong
khoang 0,0045 = 0,045 mg/L. Tir cac két qua ndng d6 mau theo thoi gian
thu duoc cho tirng néng do Co*" ta tinh dugc cac gia tri In(Cy/C) va biéu
dién trén do thi theo thdi gian nhu hinh 3.20. Hinh trén cho thy trong ca
5 thi nghiém, gia tri In(Co/C) déu phu thudc tuyén tinh vao t. Do do6 ¢
thé két luan bac phan tng cuia RO122 bang 1(nl = 1). Khi ting ndng d6
Co*" do ddc cua dudng biéu dién (hay gia tri k') tang. Cac gia tri tinh
toan k' cho tirng ndng do Co®* duoc trinh bay trén hinh 3.21.

00045 mg/l #0018 mg/l 80.023 mg/l
3 700.027 mg/l 0.045/mg/! 0,0016
= 0,0014 y=0,007177x +0,000015
0.00302x !
0,0012
~2 1 22X <
G 3 0,0010
S % 0,0008
Qo <
g 0,0006
11 y = 0.00073x 0,0004
0,0002 03
0 . , 0,0000 ¢ ; : s
0 500 1000 0 0,05 0,1 0,15 0,2 0,25

thoi gian, gidy ndng dé Co?*, mg/L

Hinh 3.20. Sir phu thugc Hinh 3.21. Sy phu thugc k' vao
In(Co/C) vao thoi gian (t) iing  néng dg Co”*
Vi cac nong dg Co”" khac nhau

Céc két qua nay mot lan nira khing dinh dugc hoat tinh xdc tac
cua ion Co®* déi vai qué trinh khir mau RO122 bang PAA.
3.5.2.3. Panh gia kha ning xir ly mau cia UV+PAA

D6i voi RO122, céc thi nghiém ciing dwoc 1ap lai khi chiéu sang
UV duoc thyc hién trong sy c6 mat cuia PAA hodc H,0; ¢o n6ng do
gidng nhau. Bién thién ndng d6 mau ung voi cac trudng hop dugc trinh
bay trén hinh 3.22.
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Hinh 3.22. Bién thién nong dé RO122 trong cdc thi nghiém chiéu UV
S6 liéu thu duge cho thdy UV ciing ¢6 tac dung khir mau. Tuy
nhién téc dd chdm hon nhiéu so voi trudong hop c6 mét cac chat 6xi
héa 1a PAA hay H,0,. PAA két hgp UV cho hiéu qua cao hon H,0,

két hop UV.
3.5.3. Chat mau MB
3.5.3.1. Anh hwéng cia pH

Thi nghiém nay dugc thuc hién véi quy trinh va diéu kién tuong tu
nhu RO122 dé danh gia hoat tinh PAA khi pH thay ddi tir 4 dén 6.
Bdng 3.3. Cac diéu kién thi nghiém xdc dinh anh hwéng ciia pH

[PAA], mM | [MB],mM | [Co ], mg

pH

o
Nhiét do, C

2,5 0,024 0,045

4,5,6 25 +1

Bién thién ndng d6 MB theo thoi gian ¢ céac gia tri pH dugc trinh

bay trén db thi 3.23.

9

s pH=4 2 ¥ =0.00033x
a7 ‘ upH=5
E’j 6 b ) Ty, # pH=6
=0l o
g4 g
£ 3 =
)

1 2

0 0 2000 4000 6000

0 1000 2000 3000 4000 5000 6000 Thai gian (s)
Thoi gian (s)
Hinh 3.23. Bién thién nong do Hinh 3.24. Si phu thugc
MB theo thoi gian trong cac thi  In(Cy/C) vao thoi gian (t) trong
nghiém danh gid anh huong cac thi nghiém danh gid anh
cua pH hwong cua pH
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Hinh 3.25. Hang sé toc dé k' ing véi cac gia tri pH
C6 thé thiy, xu hudng anh hudng pH dén tde d phan tmg tuong tw nhu
hai chat mau trude. Phan tng van tudn theo dong hoc bac 1 véi chat mau
(MB). Nhu vay c6 thé két luan quy luat ting hoat tinh caa PAA theo pH
khong phu thugc vao cAu tric chat mau ma phu thude vao diéu kién sinh ra
cac gdc tur do. Van dé nay s& duoc trao ddi & phan co ché phan tng.
3.5.3.2 Anh hwéng ciia ndng do PAA
Dbi voi cac qua trinh tao gbc tu do OH tir H,0,, khi ting ham
lwong H,0, dén mot ndng d6 nao do, hiéu qua xir ly cua qua trinh cé thé
giam. Nguyén nhan cua hién tuong nay la do ban than H,0, ciing phan
tng vai goc OH, 1am tiéu hao gbc cua qua trinh. Bé danh gia hién tuong
tuong tu trong truong hop PAA, thi nghiém nay khao sét téc do phan
g khi thay d6i ndng do PAA tir 1,2 dén 14,4 mM.

e 3,6MM 4 s 1 2MM
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-
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£ 12mM g 0 6MM
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2 —— 1,2mM 02 Aam
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Hinh 3.26. Bién thién nong ~ Hinh 3.27. Sw phu thugc In(Cy/C) vao
@3¢ MB theo thoi gian trong  thoi gian (1) khi thay doi nong dé PAA
céc thi nghiém danh gid anh
hwong cua nong dg PAA

0 1000
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Céc gié tri k’ thu dugc ng véi cac nong do PAA khac nhau thu

duogc nhu sau:

Bang 3.4. Gi4 tri k’ thu dwoc &ng véi cac ndng do6 PAA khac nhau

TT | [PAA], mM K,s"
1 1,2 0,0007
2 2,4 0,0015
3 3,6 0,0021
4 7,2 0,0036
5 9,6 0,0039
6 12 0,0040
7 14,4 0,0042

Céc két qua thu dugc cho thiy khi nong do PAA ting trong
khoang 1,2 dén 7,2 mM thi téc d6 phan tng (thé hién théng qua hing sé
k’) tang tuyén tinh. Tuy nhién khi tiép tuc ting nong do trong khoang 9,6
dén 14,4 thi tdc d6 phan tng hau nhu khong dang ké. Hién tugng nay da
cho thay kha ning canh tranh géc tu do cua tac nhan phan tng (c6 thé la
PAA hay H,0,).
3.5.3.3. Anh huéng ciia néng do Co®*

Anh huéng cua ndng dd xuc tic Co”* dén téc do phan ung ciing
dugc danh gia v6i MB. Cac diéu kién nghién ctru dugc cho trong

bang 3.5.

Bdng 3.5. Piéu kién thi nghiém xdc dinh anh hwéng ciia nong do Co*

[PAA], mM

[MB], mM

[Co™], mg

pH

Nhiét do, °C

2,5

0,024

0,01+01

6,0

25+1°C
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Hinh 3.28. S phu thugc nong ~ Hinh 3.29. Sy phu thuge In(Co/C) vao
d¢ MB vao thoi gian (t) izng véi  thoi gian (t) ing véi cac nong dé Co*

cac nong dé Co”* khac nhau khac nhau
0.004
y =0.036352x + 0.000022

0.003

'.';'1 0.002

0.001

0

0 0.05 0.1 0.15

Cxt, mg/L

Hinh 3.30. Su phu thugc k' vao néng dé Co**
3.5.3.4. Panh gia kha niing xir ly mau caa UV+PAA

Thuc hién thi nghiém chiéu sang UV vdi chat mau MB trong sy co

mit ciia PAA va ion Co®* 1am xuc tac. Ban dau, phan tmg duoc tién hanh
khong c¢6 UV trong 150 gidy dau tién. Sau khoang thoi gian nay, UV
dugc bat dé danh gia toc do. Hinh 3.31 cho thiy trong khoang 150 gidy
dau tién (khi chua chiéu UV), ndng d6 mau giam khong dang ké (< 5
%). Khi dugc chiéu UV (150-400s), tbc do mat mau tang rit nhanh xir
1y dugc 95 %. Két qua nay mot 1an nira cho thdy uu diém vuot troi
ctia PAA khi xtr Iy mau c6 miat 4nh sang UV va ion kim loai Co®* 1am
xuc tac.
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Hinh 3.31. Bién thién nong do MB trong cdc thi nghiém chiéu UV
khi thay déi nong do ion Co™*
3.6. Danh gia kha nang pha hiy cu tric va thiao ludn co ché phan ung
Kha niang pha huy vong thom dugce danh gia bang do su bién doi

cua phd hap thu anh sang UV & khoang budc séng 240 — 380 nm. Két
qua do phd hap thu dic trung caa PAA va 3 chit mau nghién ctu duoc
trinh bay & céc hinh 3.32 dén 3.35.
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Cac két qua trén cho thiy tac nhan oxi hoéa (dung dich PAA)
khdng hap thu anh sang trong vung nghién ciru. Binh hap thy cuc dai
dic trung cua ba chit mau RB19, RO122, MB tuong ung la 255, 285,
292 nm.

Két qua quét phd viing UV sau 120 phat phan tng caa 3 dung dich
sau phan ung duoc trinh bay trén cac hinh 3.36 dén 3.38. Nhu d3 trinh
bay ¢ phan dong hoc khir mau, téc d6 khir mau rat nhanh va céc dung
dich mat mau hoan toan trong thoi gian 120 phat. Két qua do phd UV ¢
day cho thdy d6 hip thu quang & dinh cuc dai UV giam xubng. MB cho
phd hap thu giéng vai dung dich PAA, RB19 va RO122 cho két qua cao
hon duwdng nén nhidu, dac biét 1a truong hop RO122. Tir hién tuong nay
c6 thé rut ra két luan 1a ciu trac vong thom da bi pha huy nhung c6 toc
d6 cham hon téc d6 pha hay mau.

1 3.5
RO I':A’Ig chua le 3 Jeatetene,  eeeeneees RB19 chuwa xl
S sau x| ..
08 S == =PAA PR i RB19 sau x|
06 1
3 S
04 P 0
02 N
i N
240 290 340 240 290 340
budc séng, nm buwéc séng, nm
Hinh 3.36. Pho hap thu UV cua  Hinh 3.37. Pho hap thu UV cua
MB trudc va sau xur ly RB19 trudc va sau xu ly
380 RO122 chua x1
3.00 RO122 sau x|
250 = == == PAA
2.00 »,
38
<150

1.00
0.50

0.00

buéc song, nm

Hinh 3.38. Phé hdp thu UV cua
RO122 trueée sau xat ly
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Dé khang dinh r6 hon van dé nay, dong hoc xir ly cac chat mau
duogc khao sét ¢ cac budc song hap thu cuc dai ddc trung ving UV. Két
qua dong hoc duoc trinh bay voi dong hoc mat mau trén cac hinh 3.39-
3.41.
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Hinh 3.39. So sdnh déng hoc xik ly ~ Hinh 3.40. So sanh déng hoc
MB tai hai dinh hap thu déc trung  Xur Iy RB19 tai hai dinh hdp thu

ddc trung
1 493 nm 4285 nm
0.8 M‘AAAAAA a a
0.6
8
o 04
0.2
0 v
0 500 1000
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Hinh 3.41. So sanh déng hoc xir ly
RO122 tai hai dinh hdp thu déc
trung

Cac két qua thu duoc cho thy rang dbi véi MB va RB19 trong
1000 gidy ban dau phan ¢ng, toc d6 mat mau va tc do pha vong tuong
duong nhau. Tuy nhién sau d6, tbc do giam vang UV cham hon. Diéu
nay c6 thé dugc giai thich Ia do qué trinh pha hay vong tao ra cac hop
chat trung gian c6 hé lién hop va gop phan vao do hip thu quang. Ddi
v6i RO122, @6 giam d6 hap thu quang ving UV cham hon nhiéu so véi
vang Vis, hién tugng nay c6 thé duoc giai thich 1a do RO122 chira nhiéu
vong thom nén téc d6 pha hay cau tric s& bi cham hon nhiéu so véi
nhém mang mau.
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Thao luan vé co ché phan ng

Hoat tinh cua peracetic acid 1a nho su hinh thanh céc loai gc co
tinh oxy hoa cao, nhu gbc hydroxyl (HO), gbc hydroperoxyl (cac géc
HO,). Cac gbc nay duoc goi chung 1a cac gdc hoat hoa chira oxy (ROS).
Budc diu tién trong qua trinh 13 phan li dong ly cua lién két peroxy (-O-
0-). Qua trinh phan ly nay c6 thé duoc kich hoat bang chit xtc tac kim
loai chuyén tiép, chiéu xa UV. Tat ca cac gdc duoc tao ra déu gép phan
Va0 cé4c phan tmg oxy hoa, nhu HO', gc peracetyl (CHsCOOQ), va & muc
d6 thap hon 1a gbc methyl (CH3).

Dua trén cac két qua nghién ciru thay doi d6 hap thu quang & ving
UV va Vis c6 thé rit ra két luan 1a PAA khi c6 mat xdc tac Co®* da pha
hity cau tr(ic mau va cau triic vong thom cua céc chat mau. Cau tric vong
thom thuong rat bén vai cac tac nhan oxi héa ¢ nhiét do phong nén phan
mg dwoc d& xuét xay ra vai sy xuit hién géc OH'. Su hinh thanh géc
hydroxyl 1a do phan ly CH;COO — OH trong su ¢6 mat cua xdc tac Co**
theo co ché duoc thao luan boi Juhee Kim va cong su.
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KET LUAN

Luan 4n nay dd nghién cau sy hinh thanh va phan hay axit

peracetic (PAA) trong moéi truong nudc cling nhu danh gia kha nang xa
mau cua tc nhan nay. Céc két qua thu duoc cho thay:
Dbi véi sy hinh thanh va phan hay PAA:

1.

PAA hinh thanh dat ndng do can bang Ién nhat Ia 2,61 M khi ti
16 thé tich CH3COOH (100 %) : H,0, (30 %) = 1,5 : 1. Phan
tmg dugc xUc tac bai moi truong axit (khi khéng thém H*, phan
g can dén 2 ngay dé dat can bang; khi dwoc thém H* véi nong
d6 0,74 M, can bing dat dwoc trong thoi gian 1 gio).

M6 hinh dong hoc su hinh thanh PAA duogc xac dinh vai bac
phan g cua H,0, va xuc tac déu bang 1.

Tur két qua xac dinh ndng do cac chit & thoi diém can bang,
hang s can bang (K) cia phan tng duoc xac dinh bang 4,04
(gi& tri trung binh).

PAA tu phan hay trong dung dich khi pha lodng. Sy phan huy
nhanh khi tdng gid tri pH.

Dbi v6i kha ning khir mau cua PAA:

1.

Trong sb 4 ion kim loai dugc khao sat hoat tinh xdc tac (Cu®*,
Mn®*, Fe**, Co?"), Co®" cho hiéu qua cao nht.

Hoat tinh khir mau cta PAA bi anh huong baoi gid tri pH caa
dung dich phan ung. Khi ting pH, tbc d6 khir mau ting. Hién
tugng nay cd thé duoc giai thich 13 do méi trudng pH cao sé tao
thuan lgi cho su hinh thanh géc tu do.

Mo hinh dong hoc phan ung di dugce d& xuit véi bac phan ung
ctia chat mau 1a 1.

Tia UV gilip tang cuong kha nang phan tng cia PAA nho tang
kha ning tao géc ty do.
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