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Tém tit. Trong nghlen ciru ndy toluen dugc phin hiy bing phuong phap siéu 4m két hop véi
H,0,. Cac thong s6 t6i uu va hiéu qua cia qua mnh xu ly dugc danh gia. Thi nghlq:m duoc tién
hanh v6i méay siéu 4m Bandelin Sonorex & tin sb 35 kHz véi néng d6 toluen ban diu 41ppm.
Lugng H,0, thém vao tuong {mg 13 0; 34; 85; 170; 238; 340 va 510ppm. Anh huéng ctia pH dung
dich dugc khio sat véi cac gia trj 3; 6 va 10. Két qua cho thiy sy phan hily toluen dat hiéu qua cao
hon khi ting hrgng H,0, & pH t6i wu 6. Sau 120 phut phan tmg, hiéu qua phén hiy toluen dat
45,1% tng véi ham hrgng H,0, 170ppm, cao hon so véi khi khong c6 mit H,O, (chi dat 27,6%).
Cic két qua nghién ciru d6ng hoc cho thiy s phan huy toluen tuin theo phuong trinh dong hoc

bac 1.

1. M6, dau

Toluen 14 mét trong cac VOCs dugc su
dung phd bién trong nhiéu nganh cong nghiép
nhu héa chét, héa diu, son, v.v. Sy c6 mit cia
toluen trong méi truong do cic ngudn phét thai
s& gdy 6 nhiém cho ngudn tiép nh4n va &nh
huéng dén sic khoe con ngudi khi bi phoi
nhiém do dgc tinh va su bén vitng cia toluen
trong méi trudng.

Cac phuong phép loai bo toluen truyén
théng 1a thiéu dbt, hip phy, hip thu va ngung
tu. Tuy nhién c4c phuong phap nay c nhleu
nhugc diém. Phuong phap thiéu dét pha1 dwoc
thuc hién ¢ nhiét 6 cao, do dé doi hoi nhiéu
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ning luong, Phuong phap hip phu cin vén dau
tu 16m, chi phi van hanh cao va vin c6 thé giy
ra 6 nhiém. Phuong phéap hip thu va ngung tu
giéi han xir ly cdc VOCs & nong @6 thip. Do
vy viéc tim ra mot phuong phép hiéu qua dé
phan hity hop chit nay 1i rit cin thiét. Cac
phuong phép oxy hoa tién tién (AOPs) da dugc
stt dung @& oxy héa cic hgp chét hitu co bén
vimg trong méi trudng. Cac phuong phap nay
lién quan dén sy tao thanh céac géc tr do déng
vai trd nhu mot chat oxy héa manh. Mot sb
phuong phap oxy héa tién tién da duoc sir dung
la phuong phap oxy hoéa dién hoa, s dung Os,
phan Ung quang Fenton va phuong phdp si€u
am [4-6]. Trong nghién ciru nay toluen dugc
phin huy bing phuong phép siéu am két hop
v6i H;0,. Uu diém ctia phuong phap nay 1a kha
ning loai bo toluen cao, khong anh huong dén
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mdi trudng va chi phi thdp hon so véi cac
phuong phap khéc [2]. Cic yéu t6 anh huong
dén hiéu qua loai bé toluen bing phuong phap
siéu am két hop véi H,0, nhu ndng d¢ ban dau
cua toluen, gi tri pH va lugng H,0, bd sung
ciing dugc nghién ctru. Dong hoc cua phan ing
phan hity dugc khio sat véi hé thong quy md
phong thi nghiém.

4

2. Phuong phap nghién ciru

Héa chdt, thiét bi: Dung dich toluen 41ppm
(trong nuéc cét), axetonitril: Merck 99.9%,

Binh phan tmg

Dung dich
toluen,
H,0,

dung dich H;0,30%, d=1,11g/ml. Axit
photphoric H;PO,4, HC1O, dé chinh pH va tao
moi trudng axit cho pha dong may HPLC, dung
dich NaOH; KOH 20% dé chinh pH.

Hé thi nghiém phdn huy toluene (hinh 1):
Néng d6 ban diu cia dung dich toluen nghién
ctru 41ppm véi thé tich dung dich 1a 200ml. B3
sung H,0,30% dé c6 ndng d6 H,0, tuong Ung
trong dung dich 12 0; 34; 85; 170; 238; 340 va
510ppm. Sau d6 dung dich dugc dua vao may
siéu 4m & tin sé 35 kHz. pH khéo st véi cac
gia tri 3, 6 va 10 (diéu chinh bing dung dich
HCIO,4 va NaOH).

i

Hinh 1. M6 hinh hé thi nghiém xir Iy toluen.

Phan tich toluene: Toluen dugc phén tich
bing may sic ky léng hi¢u nang cao Shimadzu-
10ADvp (model 2010) véi mdt Detector SPD -
M10Avp (Detector UV-Vis): S dung cot
Supelco LC 18; hén hop pha dong:
Axetonitril/Nudge: 50/50 (v/v) + 0,1% HCIO, +
0,0] 5% H;PO,; tdc d¢ dong: 1mL/phit; Bude
song hép thu cuc dai: 260nm; Nhiét d6 16 cot:
33°C; Thé tich miu bom: 10pL; Nhiét d6 lam

lanh trong hé bom miu: 4°C; Thoi gian luu: 11
phut.

3. Két qua va thao ludn

Anh huong cia pH: Thi nghiém khao sat
anh huéng cha pH dén qua trinh phan huy
toluen (Cy=41 ppm) trong khoang thd&i gian 120
phut véi céc gid tri pH 3; 6 va 10 (xem hinh 2, 3).
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Hinh 2. Hiéu qua phén huy toluen tai cic gia tri pH khéc nhau.

Két qua ¢ hinh 2, 3 cho thiy trong diéu kién
thi nghiém hiéu quéa dat cao nhét & gia tri pH
bing 6. Diéu nay c6 thé duoc giai thich & pH
=6, toluen ton tai dudi dang phan tir, ngugc lai
trong diéu kién axit hoic kiém toluen thuong
tdn tai duéi dang ion (C¢HsCH,") [3]. Khi d6
trong mdi truong axit, cic ion (CeHsCH,")
khong bay hoi vao khoang khong gian bén
trong cuia bot khi va chi bam vao bén ngoai
xung quanh cac bot va tham gia phan tng khi
cac gbc tu do (*OH) tin cong. Trong khi d6 &
pH = 6 céc phan tir toluen lai dé . _ng phén tin
vao céac khoang chira bot va phan img ca & bén
trong bing phan tmg nhiét phan (nhiét sinh ra
fir qua trinh si€éu am) va bén ngoai vdi céc gbe
*OH nhu mét phan vmg oxy héa. Do d6 hi¢u
quéa phan huy dat cao hon. Diéu nay ciing phu
hop véi cac cong trinh nghién ciru trude day [2-
4] vé dong hoc phan tmg phén hay. O pH trung
tinh, hing sb tdc d6 k cua phan tmg phin hiy
toluen bang gbc *OH 1a 5,1 x 10° (L mol™' s7™),
trong khi & pH=3 chi 12 k=3,0x10°(L mol™ s™).

Anh huong cia nong @ toluen (Cy): Thi
nghiém nghién ciru anh hudng cua adng d6 ban
du cia toluen (thay ddi trong khoang 11; 21;
27; 41; 54 vi 94 ppm) dén qué trinh phan hiy
toluen trong hé siéu &m trong thoi gian 120
phit, nong d6 H,0, 1a 170ppm, pH = 6. Miu
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Hinh 3. Sy bién thién hé s6 phan {mg k theo
cac gia tri pH khac nhau.

dugc iy lién tuc theo thdi gian thu duge Kkét
qua nhu sau (hinh 4, 5).

Hinh 4 va 5 cho thiy muc d6 phin hiy
toluen phu thudc 8 rét vao néng do toluen ban
d4u. D6 thi ciing chi ra hidu qua phan huiy
toluen giam khi ndng d¢ diu vao ting, ddng
thdi & khoang thoi gian diu clia phan tmg (60
phut ddu) ndng d6 toluen giam dang ké va hiéu
qua phin hiy ting nhanh dat khoiang 70% véi
ndéng d6 ban déu 1lppm. Qua trinh ndy tun
theo phuong trinh dng hoc béc 1.
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Hinh 5. Sy bién thién tdc 46 phan img V, theo su thay d3i ndng d6 toluen ban diu.

Téc dd phan ung, ¥V, dugc xic dinh cho Anh huong cua n(fng do H,0,: Thi nghiém
thay moi twong quan véi ndng d6 toluen ban nghién ctru anh hudng clia ndng 46 H,0; (trong
dau va cling tudn theo phuong trinh déng hoc khoang 0-510ppm) dén sy phin hiy toluen
Langmuir-Hinshelwood (LH) véi cac hé s6 ki y trong hé siéu 4m trong thdi gian 120 phit, nong

= 0,61 mg/L.phit va Ky = 0,018 L/mg. d% toluén ban diu 13 41ppm, pH ctia dung dich
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= 6. LAy mlu lién tuc theo cic khoang thdi
gian, thu duge két qua & hinh 6, 7.

Hinh 6 va 7 cho thay tdc d6 phan hay toluen
tang theo lugng H,O, mot cach rd rét khi ting
nbéng d6 H,0, trong khoang 34 dén 170ppm.
Sau d6 khi tiép tuc ting ndng d6 H,O, thi hiéu
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qua xir 1y lai giam dan. Heé s tdc d6 kha kién k
dat gié tri t8i wu tai ndng do chit oxy héa H,0,
13 170ppm. Khi thém H,O, c6 thé ting cuong
phan tmg nh¢ kha ning giir electron va tao ra
cic gbc hydroxyl nhd tao 16 héng theo cac
phuong trinh duédi day:
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Hinh 6. Hi¢u qua phan huy toluen trén hé siéu 4m c¢6 mit H,O,.
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H202+hV M) 2 *OH

H,0,+HO, < °OH+H,;0+0;
H,0, - H" +HO,

H,0,+H — H,0+"OH

2H,0, = 2H,0 + 0,

* Tuy nhién néu lugng H,0, du, né s& hoat
d6ng nhu mot 16 héng hoic giir gbc hydroxyl
va trc ché su phan huy toluen. H,0, ciing c6 thé
phan mg véi gbc hydroxyl dé tao thanh gbc
pehydroxyl, mét chit oxy héa yéu hon theo
phuong trinh sau:

‘OH + H202 —> HOZ. + H20

Két qua thu duoc hoan toan phii hop véi cac
nghién ctru truée ddy va cé thé dugc giai thich
bing cac co ché phan img gbc [1, 7, 8].

Két luan

Tir cic két qua nghién ciru thu duge c6 thé
dura ra mot sé két luan sau:

pH t8i wu cho sy phan huy toluen 1a pH 6
v6i hiéu suit dat 45,1%, ndng dd toluen giam tir
41ppm xubng con 22,5ppm sau 120 phut khi
két hop sir dung H,0, v6i siéu am.

Anh huéng ciia ndng d toluen ban diu dén
sit phan hity toluen rat rd rét & 60 phut diu cua
phan img. Dong hoc qué trinh phin huy toluen
tuin theo phuong trinh déng hoc bac 1.

Nong d6 H,0, tdi wu cho hé phin tmg 12
170ppm. Khi ting néng d6 H,0, >170 ppm
hiéu qué phéan hity toluen s& giam. Két qua nay
hoan toan phit hop véi co ché ly thuyét va cac
cong trinh d3 cong b.
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In this study, toluene was degraded by ultrasound in the presence of hydro peroxide (H,O;). The
optimal conditions for experiment were investigated in the Bandelin Sonorex ultrasound meter with
the frequency of 35kHz, the initial concentration of toluene 41ppm. The content of H,O, (30% initial
solution) added was 0; 34; 85; 170; 238; 340 and 510ppm, respectively. The influence of pH was
studied with the values of 3; 6 and 10. The findings showed that, degradation of toluene increased with
the increasing of H,O, contents at pH value of 6. After 120 minutes the degradation efficiency reached
45.1% with the H,0O, content of 170ppm. This efficiency was significant greater than that in the absent
of H,0, (27.6%). The results of kinetic study found the toluene degradation process was followed the,
1% kinetic.



