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Tém tit. Trong nghién 6u nay toluenduoc phan Iy bing phrong phap siéu amék hop voi
H,0,. Cac thdng & toi vu va héu qua cia qua trinh & ly dugc danh gia. Thi ngléim dugc tién
hanh Wi may siéu am Bandelin Sonoréxtin $ 35 kHz \6i ndong d6 toluen bandau 41ppm.
Luong H,0, thém vaotong tng la 0; 34; 85; 170; 238; 340 va 510ppkmh hrong aia pH dung
dich dugc khao sat Wi cac gia t 3; 6 va 10. Kt qua cho tHiy sr phan fiy toluendat hiéu qua cao
hon khi ting lwong HO, & pH %i vu 6. Sau 120 phat ph wng, héu qui phan liy toluendat
45,1%tng Wi ham krong HO, 170ppm, cao ¢n so i khi khéng c6 it H,O, (chi dat 27,6%).
CAc Kt qua nghién ¢u dong hoc cho thy sr phan iy toluen tuan theo plong trinhdong hoc

bac 1.

1. Mé dau

Toluen la ndt trong cac VOCsdugc ar
dung pto bién trong nhéu nganh céng ngép
nhe hda clit, héa du, n, v.v. Sr co mit cia
toluen trong méi rong do cac ngdn phét thi
s3 gay 6 nhm cho ngén tiép nhn va anh
huong dén src khoe con ngoi khi bi phoi
nhiém do doc tinh va g bén vitng aia toluen
trong mai trong.

Cac phrong phép lai bo toluen trugn
théng 1a thiéuddt, hap phy, hap thu va ngrng
ty. Tuy nhién cac plong phap nay cé néi
nhugc diém. Phrong phép thiéwtét phai dugc
thuc hién & nhiét do cao, dodé doi hoi nhiéu

“Tac gii lien he. PT: 84-4-35583306.
E-mail: nguyenthiha@hus.edu.vn

147

nang lrong. Phrong phap Ap phi can vén dau
tu Ion, chi phi ¥n hanh cao vaan cé tté gay
ra 6 nhém. Phrong phap hAp thu va ngrg
giéi han xir Iy cac VOCsé nong do thip. Do
vay viéc tim ra nét pheong phap Hu qua dé
phan hiy hop chit nay 1a it cin thiét. Céac
phuong phap oxy hda tiénéi (AOPs)da dugc
sir dung dé oxy hoa cac ¢p chit hiru co beén
vitng trong moi trong. Cac phong phap nay
lién quandén sr tao thanh céac & tr do dong
vai trd nhr mot chit oxy héa manh. Mot sb
phuong phap oxy hoa tiéné da duoc sr dung
la phrong phap oxy hédién hda, & dung O,
phan tng quang Fenton va pbng phap siéu
am [4-6]. Trong nghiéntw nay toluendugc
phan tiy bing phrong phap siéu amék hop
véi H,0,. Uu diém cia phrong phap nay |a kh
nang laai bo toluen cao, khéngnh hrong dén
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mdi truong va chi phi thp hon so i céac
phuong phéap khéac [2]. Cacéy t anh hrong
dén hiéu qua loai bo toluen ting phrong phap
siéu am kt hop vsi H,O, nhr ndng do bandau
cua toluen, gia irpH va krong HO, bd sung
ciing dugc nghién ¢u. Bong hpc aia phin tng
phan hiy dugc khao séat i hé théng quy md
phong thi ngim.

2. Phwrong phap nghién @éu

Hoa chit, thiét bi: Dung dch toluen 41ppm
(trong redc cit), axetonitril: Merck 99.9%,

May

Binh phinung siéu Am

Dung dch
toluen,
HO, |
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dung dch HO0,30%, d=1,11g/ml. Axit
photphoric HPQ,, HCIO, d& chinh pH va 40
méi treong axit cho phaong may HPLC, dung
dich NaOH; KOH 20%ié chinh pH.

Hé thi nghém phéan kiy toluene (hinh 1)
Nong d6 bandau aia dung dch toluen nghién
ctiru 41ppm Vi thé tich dung ich 1a 200ml. B
sung H0,30%dé co6 rong dé H,O, twong tng
trong dung ¢ch l1a 0; 34; 85; 170; 238; 340 va
510ppm. Saw6é dung dch dugc dua vao may
siéu amo tin & 35 kHz. pH kldo sat i cac
gia ti 3, 6 va 10 diéu chinh king dung dch
HCIO, va NaOH).

Hinh 1. Md hinh & thi nghém xu ly toluen.

Phan tich tolueneToluen dugc phan tich
bing may &c ky long hiéu nang cao Shimadzu-
10ADvp (model 2010) & mét Detector SPD -
M10Avp (Detector UV-Vis): & dung ot
Supelco LC 18; &n hop pha dong:
Axetonitril/Nugc: 50/50 (viv) + 0,1% HCIQ+
0,d 5% HPO; toc d6 dong: 1mL/phdt; Boc
séng Hp thy cuc dai: 260nm; Nhét do 10 at:
33°C; T tich miu bom: 1QuL; Nhiét d6 lam

lanh trong K bom mau: 4£C; Thoi gian kru: 11
phat.

3. Két qua va thao luan

Anh heeng aia pH: Thi nghém khao séat
anh hrong aia pH dén qua trinh phan dy
toluen (G=41 ppm) trong khing thyi gian 120
phut i cac gia tr pH 3; 6 va 10 (xem hinh 2, 3).
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Hinh 2. HEu qua phan liy toluen &i cac gia tf pH khac nhau.

Két qua & hinh 2, 3 cho thy trongdiéu kién
thi nghém hi¢u qua dat cao nlat ¢ gia ti pH
bing 6.Diéu nay cé th duoc giai thiche pH
=6, toluen &n tai dudi dang phan t, ngroc lai
trong diéu kién axit hdac kiém toluen tlrong
tén tai dudi dang ion (GHsCH,") [3]. Khi d6
trong moi toong axit, cac ion (gHsCH,")
khéng bay bi vao khaing khéng gian bén
trong dia kot khi va ch bam vao bén ngoai
xung quanh cécdb va tham gia pdn tng khi
cac @c ty do COH) tan cdng. Trong khit6 &
pH = 6 cac phanittoluen hi dé dang phan tan
vao cac khoang da ot va phin tng & & bén
trong king phin ang nhit phan (nhit sinh ra
tr qué trinh siéu am) va bén ngoai ¢ac dc
*OH nhr mot phan tthg oxy héa. Dad6 hiéu
qua phan hiy dat cao fon. Biéu nay ding phu
hop v6i cac cong trinh nghiénra tradc day [2-
4] v& d@ong hoc phan ttng phan ky. O pH trung
tinh, hing $ toc do k cia phn tng phan by
toluen king gic *OH 14 5,1 x 18(L mol™ s},
trong khio pH=3 chi la k=3,0x10 (L mol™ s™).

Anh heong aia ong dé toluen (G): Thi
nghiém nghién éu anh hrong aia rong d¢ ban
dau aia toluen (thayddi trong khaing 11; 21;
27; 41; 54 va 94 ppmjén qua trinh phanuy
toluen trong B siéu am trong i gian 120
phat, rong d6 H,O, 1a 170ppm, pH = 6. Ru
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Hinh 3. Sr bién thién k¢ s5 phan tng k theo
cac gia tf pH khac nhau.

dugc liy lién wc theo thi gian thuduoc két
qua nha sau (hinh 4, 5).

Hinh 4 va 5 cho ty mac d6 phan hy
toluen ph thudc rd ©t vao rong do toluen ban
dau. Po thi ciing ch ra héu qua phan hiy
toluen gim khi mdng d6 diu vao &ng, dong
thoi ¢ khoang thoi gian dau cia phin ang (60
phatdau) nong do toluen gim dang K va hiu
qua phan liy tang nhanhdat khoaang 70% i
nong d6 ban dau 11ppm. Qua trinh nay tuan
theo phrong trinhdong hyc bac 1.
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Hinh 4. Heu qua phan iy toluen theo ¢ thayddi nong do bandau.
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Hinh 5. S bién thién 6c 6 phan tng V, theo s thayddi nbng do toluen bantiu.
Tbc @6 phan ung, Vo duoc xac dinh cho Anh heéng aia nong dé H,0,: Thi nghim

thdy mdi twong quan i ndng do toluen ban  nghién &u anh hrong aia g dé H,O, (trong
dau va ding tuan theo plong trinhdong hpc khoing 0-510ppm)dén sr phan hiy toluen
Langmuir-Hinshelwood (LH) & céc & sb kg trong k¢ siéu am trong i gian 120 phat, éng
= 0,61 mg/L.phut va K; = 0,018 L/mg. d6 toluen bantau la 41ppm, pH &a dung dch



N.T. Ha va nnk. / Tap chi Khoa hoc DHQGHN, Khoa hoc Ty nhién va Céng nghé 26 (2010) 147-153 151

= 6. Liy mau lién uc theo cac khing thi
gian, thuduoc két qua 6 hinh 6, 7.

Hinh 6 va 7 cho tty téc d6 phan fiy toluen
tang theo rong H,O, Mot cach ré &t khi tang

nong d6 H,O, trong khang 34 dén 170ppm.

Saudé khi tiép tuc ting rong d6 H,0, thi hiéu
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qua xt ly lai giam din. Hé sb toc d6 kha kién k

dat gia ti toi vu tai ndng do chit oxy hoa HO,

la 170ppm. Khi thém $D, c6 tt ting arong

phan tng nhy kha nang git electron vado ra

cac @c hydroxyl nky tao 16 hong theo cac
phuong trinh drGi day:
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Hinh 6. HEu qua phan fiy toluen trén & siéu am co it H,0..
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Hinh 7. St bién thién f¢ b kha kién k theo s thaydéi
nong dé H,0O,.
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H,O, +hy OMEYEY,  2°OH
H.O,+HO,, o« "'OH+HO+ (O
H,0, -~ H +HO,

HO,+H - H,O+'OH

2H.O, - 2H,0 + O,

Tuy nhién gu lwong HO, du, né $ haat
dong nhr mot 16 héng haic giit gbc hydroxyl
vatrc ché sy phan iy toluen. HO, ciing co ti¢
phan tng Wi gbc hydroxyl & tao thanh §c
pehydroxyl, nét chit oxy hoa yu hon theo
pheong trinh sau:

'OH+ HO, - HQ + HO

Két qua thuduoc hoan toan phudp véi cac
nghién @u treée day va co th dugc giai thich
bing cac o ché phantng gc [1, 7, 8.

Két luan

Tir cac Kt qua nghién @u thuduoc c6 thé
dua ra not sb két luan sau:

pH i wu cho & phan liy toluen 1a pH 6
v6i hiéu st dat 45,1%, ©ngdo toluen gam tir
Alppm x@éng con 22,5ppm sau 120 phit khi
két hop ar dung H,O, Vai siéu am.

Anh hrong aia rong do toluen bantau dén
su phan iy toluen &t ré it & 60 phitdiu cia
phan tng. Béng hoc qué trinh phandy toluen
tuan theo ptiong trinhdong hpc bac 1.

Nong do H,0, t6i wu cho k& phan tng la
170ppm. Khi ing rong d¢6 H,O, >170 ppm
hiéu qua phan liy toluen § giam. Két qua nay
hoan toan phudp véi co ché ly thuyét va cac
cbng trinhda céng b.

Tai liéu tham khao

(1]

(2]

(3]

[4]

5]

(6]

[7]

(8]

A. Maleki, A. H. Mahvi, F. Vaezi, R. Nabizadeh,
Ultrasonic  degradation of phenol and
determination of the oxidation by-products
toxicity, Iran. J. Environ. Health. Sci. Eny, 2,
No. 3(2005), pp. 201-206.

Jih-Gaw Lin, Cheng-Nan Chang, Jer-Ren Wau,
Decomposition of 2-Chlorophenol in aqueous
solution by ultrasound/$®, process,Wat. Sci.
Tech.V. 33, No. 6(1996), pp. 75-81.

Jih-Gaw Lin, Cheng-Nan Chang, Jer-Ren Wu
and Ying-Shih Ma. Enhancement of
decomposition  of  2-Chlorophenol  with
ultrasound/HO, processWat. Sci. TechV. 34,
No. 9(1996), pp. 41-48.

Nguyén Quang Trung, Ng@n Thé Ddng,
Nguyén Thi Ha, B3 Thi Cam Van. Phan hy
diclofenac ing xuc tac quang héaétkhop Voi
siéu am;Tgp chi Khoa hc PHQGHN, Khoa hc

Tw nhién va Cong ngh V.24, No.1S (2008), pp
197-203.

Parag R. Gogate, “Treatment of wastewater
streams containing phenolic compounds using
hybrid techniques based on cavitation: A review
of the current status and the way forward”,
Ultrasonics Sonochemistr{2008), pp. 1-15.

Praveena Juliya Dorathi. Ranjit, Kandasany
Palanivelu, and Chang-Soo Lee, “Degradation of
2,4-dichlorophenol in agueous solution by sono-
Fenton method”Korean J. Chem. EngV. 25,
No.1 (2008), pp. 112-117.

Sadao Matsuzawa, Jun Tanaka, Shinya Sato,
Takashi Ibusuki, “Photocatalytic oxidation of
dibenzothiophenes in acetonitrile using TiO
effect of hydrogen peroxide and ultrasound
irradiation”, Journal of Photochemistry and
Photobiology A: ChemistryV.149, No.1-3
(2001), pp. 183-189.

Yakov Yasman, Valery Bulatov, Vladimir
V.Gridin, Sabina Agur, Noah Galil, Robert
Armon, Israel Schechter, “A new sono-
electrochemical method for enhanced
deoxification of hydrophilic chloroorganic
pollutants in water”Ultrasonics Sonochemistry
V.11, No.6 (2004) , pp. 365-372.



N.T. Ha va nnk. / Tap chi Khoa hoc PHQGHN, Khoa hoc Tw nhién va Cong nghé 26 (2010) 147-153 153

Degradation of toluene in aqueous solution
by ultrasound/KHO, process
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In this study, toluene was degraded by ultrasounithé presence of hydro peroxide;(). The
optimal conditions for experiment were investigatedhe Bandelin Sonorex ultrasound meter with
the frequency of 35kHz, the initial concentratidntauene 41ppm. The content of® (30% initial
solution) added was 0; 34; 85; 170; 238; 340 an@ppfn, respectively. The influence of pH was
studied with the values of 3; 6 and 10. The findisgowed that, degradation of toluene increasdd wit
the increasing of WD, contents at pH value of 6. After 120 minutes thgrddation efficiency reached
45.1% with the HO,content of 170ppm. This efficiency was significgneater than that in the absent
of H,0, (27.6%). The results of kinetic study found thauérle degradation process was followed the
1%kinetic.



