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TOM TAT: Nghién ciru nay s dung cdc qud trinh oxy hoa bdc cao nhu O3, HO, va O3y/H,0, dé
so sdnh hiéu qua xir Iy d mau va chdt hitu co doi véi nude thdi sau qud trinh xit Iy sinh hoc ciia nha
mdy san xudt ca phé bét hoa tan. Chdt hitu co con lai cia mede thai sau qud trinh xie Iy ky khi va hiéu
kh[phﬁn lon ¢ dang Chat hitu co khé phdn hiy sinh hoc. Hiéu qua logi bo d6 mau va COD duoc khao
sdt bdng cdch thay déi cdc yéu 16 anh hwong nhw pH, ham lwong O;, H;O,, ti I¢ mol O3:H,0; va cdc
anion CI’, SO42_, HCOj5 . Qud trinh oxy hoa bac cao dung O3/H,0; co hiéu qua cao nhdt so véi ting tdc
nhdn O;, H,O, riéng biét. Khoang gid tri pH 16i wu tir 7 dén 9 cho cd 3 tdc nhan oxy hoa va ti I¢ mol
05:H,0, 16i uu bdng 3. Hiéu qua khir mau va COD cao nhdt & diéu kién 16i wu ciia O3, H,0,va O3/H,0,
lan heot tong ieng 1a 71 % va 62 %, 70 % va 47 %, 95 % va 73 %. Ngodi ra, khi nieéc thai ¢é ham
liwong cdc anion nhie CI, HCO5, SO,* cao ¢6 thé lam giam hiéu qud xik Iy mau va COD. Qud trinh oxy
héa béc cao ding Oy/H,0, c6 thé itng dung nhw mét phwong phdp hiéu qua dé xit Iy mede thai ca phé
bot hoa tan sau qud trinh xu ly sinh hoc.

Tir khoa: oxy héa bdc cao, O3 HyOyva Oy/H,0, COD, dé mau, nudc thdi ca phé hoa tan

1. GIOI THIEU

Nim 2010, Viét Nam 12 qubc gia xuit khau
ca phé 16n thtr hai trén thé gidi véi san lugng
dat 1.162.000 tAn véi kim ngach 1,76 ty do la,
c6 madt trén 90 quéc gia va vung lanh tho [1].
Ca phé bot hoa tan 1a san phdm ché bién dé
tang gid tri hat ca phé, tuy nhién, quy trinh san
Xudt 1am phat sinh lugng nudc thai rét 1on.
Nudc thai tir qua trinh san xuat ca phé bot hoa
tan ¢6 thanh phan 6 nhiém cao, dic biét 1a ndng
d6 COD va d6 mau, rat khé xir 1y triét dé biang
qud trinh sinh hgc. Nudc thai sau xir 1y sinh
hoc hau hét khéng dat tiéu chudn xa thai ma
can thiét phai c6 cong doan xir 1y tiép theo nhu

qué trinh oxy héa bac cao (AOPs). AOPs la

qué trinh tao ra va sir dung gdc tu do hydroxyl
(*OH) nhu 12 chat oxy héa manh dé phan huy
chit hitu co khong thé oxy héa bang céc chat
oxy héa thong thuong. Ozone (Os), hydrogen
peroxide (H,O,) la cédc tic nhin oxy héa manh
¢6 kha ning tao ra gdc *OH thudong dwoc dp
dung [2].

03, H,0, va két hop hai tac nhan nay thanh
hé¢ peroxone (O3/H,0,) thuong dugc nghién
ctru dé xir Iy COD va d6 mau trong nudc thai
nhudém [2,3]. AOPs dung O; oxy héa dién ra
theo 2 céch, 1) truc tiép, cic phan tir O; phan
tmg tryc tiép voi cdc hop chit hoa tan va 2)
gidn tiép, cdc gdc *OH tao thanh tir qua trinh

phan hiy O; phan &g véi cdc hop chat hoa tan
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trong nudc thdi. AOPs dung H,O, riéng biét
thuong hiéu qua khir mau va chét hitu co thap
hon O; riéng biét do dac tinh 1la mot chét OXy
héa yéu hon [4]. AOPs dung Os/H,0, gitp
phan mg dién ra nhanh va cai thién hiéu qua
san sinh ra gbc *OH. O cdc gid trj pH thép,
phan tng gitta H,O, va O3 dién ra rit cham
nhung khi tdng pH 16n hon 5, H,0, s€ bi phan
ly thanh ion HO,™ va phan Urng phin huy O; tao
ra gbc *OH lam tang téc do phan tmg [5,6].
Thé oxy héa cua O, H,O, va *OH lan luot 1a
2,08; 1,78 va 2,8 V [7] va hiéu qua cta qua
trinh oxy héa phu thudc vao thé oxy héa nay.
Hiéu qua va tbc d6 phan tng oxy héa xt 1y loai
bo mau va cht hitu co ciia Os, H,0, va
03/H,0, phu thu¢c vao n@)ng d6 mau va chét
hitu co trong nudc thai, pH, ham lugng O;,
H,0, cung cép va cdc anion nhu CI, SO42’,
HCO;™ [4,8,9]. Khi trong nudc thai cé cic
anion nhu CI', SO42’, HCO; né sé€ phan ung
tryc tiép véi cac géc *OH dé 14n luot tao ra cdc
gdc Clye™, HCOse, SO, ¢6 thé oxy héa va toc
d6 phan tng thip hon 1am giam hiéu qua phan
tmg. Do thanh phan nudc thai khd phirc tap va
mot chudi céc phan tng dién ra dong thoi trong
qué trinh oxy héa bac cao, rit khé xac dinh
chinh xéc cdc ngudng ndng d6 cdc anion nay 1a
bao nhiéu s& anh huong dén hiéu qua xi 1y [9].
AOPs dp dung O;, H,0, va 0;/H,0, dé xu ly
d0 mau va chét hiru co trong nudc thai nhuém
[2,3] hira hen ¢6 tinh kha thi cao khi dp dung dé
xur ly nuée thai ca phé bot hoa tan.

Céc cong bd vé nghién ctru loai bo do mau
va COD trong nudc thai ca phé bot hoa tan

diing qué trinh oxy héa bac cao hién nay 12 rat

it. Masahiro va cong su da nghién ctru xir ly
mau trong nudc thai ca phé bing qué trinh oxy
héa bac cao dp dung photo-Fenton [10,11].
Zayas va cong sy da nghién ctu xir 1y COD va
mau trong nudc thai ca phé bang qua trinh keo
tu va oxy héa bac cao dung UV/H,0,, UV/O;
va UV/H,0,/05 [12]. Do qué it cac nghién ctu
lién quan nén dp dung cac cdng nghé nay vao
thuc tién gap khé khan do thiéu cac s6 ligu thiét
ké va van hanh. Muc tiéu ctia nghién ctru nay la
so sanh hiéu quéa xtr 1y chét hitu co va d6 mau
dudi tic dong cua cic yéu td anh hudng nhu
pH, ham lugng O;, H,0O,, ti 1€ mol O3:H,0, va
céc anion CI-, SO,*, HCO; 4p dung qud trinh
oxy hoda bac cao voi cic tic nhan O;, H,O, va
hé perozone (0O5/H,0,) nhu la mot bd sung cac
thong s6 thyc nghiém dé xir 1y nudc thai ca phé
hoa tan.
2. VAT LIEU VA PHUONG PHAP

M5 hinh thye nghiém

CAu tao va so do thuc nghiém ctia m6 hinh
nghién ciru dugc thé hién ¢ hinh 1. Binh phan
ung dang hinh try, ¢c6 dudng kinh D = 100 mm,
chiéu cao H = 150 mm, thé tich thyc V = 1178
ml, thé tich hitu ich V = 800 ml. Phia trén c6
lip motor (c6 thé diéu chinh tbc d6 quay) va
gén canh khudy bén trong, 15 tiép xtc giira nip
binh phan ting va truc canh khudy dugc gin
miéng cao su chdéng thodt khi ra bén ngoai.
Ngoai ra, trén nép binh phan ting con c6 mot 16
ciing gin nit cao su dé chadm nudc thai vao va
mot 16 gén Ong thu khi thodt ra. Ong thu khi
thoat ra dugc nhiing vao trong 300 ml dung
dich KI 10% dé do khi Ozone thira sau phan

mg. Sat day binh phan tng dugc nbi v6i mot
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dng cung cip khi ozone va phén phdi bing cuc
da bot. Bén kia sit ddy binh phdn Gng c6 mot

éng thu nudc ra dé ldy mau. Mdy tao ozone

hiéu Ozomax (Canada) cdng sudt téi da 100
mg/gio, c6 déng hd va van diéu chinh lru

lwong khi cung cip.
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Hinh 1. So dd cAu tao md hinh thyc nghiém

Tinh chdt nude thdi

Nudc thai st dyng trong nghién clru nay la
nudc thai sau qud trinh xtr 1y sinh hoc ky khi
va hiéu khi tir tram xtr Iy nude thai Cong ty Ca
phé Bién Hoa. Tinh chat nudc thai véi céc chi
tiéu chinh nhu sau: pH trong khoang 6 — 7; do
mau trong khodng 420 — 460 Pt-Co; BODs
trong khoang 50 — 60 mg/l; COD trong khoang
200 — 230 mg/l; TSS trong khoang 100 — 110
mg/l; CI” trong khoang 500 — 600 mg/l; SO»
trong khoang 180 — 190 mg/l va d6 kiém trong
khoang 800 — 850 mgCaCOs/1.

N§i dung thuc nghiém:

Nghién ctru khd ndng loai bé d0 mau va
COD khi ding Os, H,O, va 03/H,0, dbi véi
nudc thai ca phé bdt hoa tan dudi anh hudng
cua pH, ham luong O3, H,O,, ti 1¢ mol O;:H,0,
va céc anion CI", HCO;, SO42’.

- Thiee nghiém 1: Anh hieong ciia pH

Céc gia tri pH cta nudce thai dugc thay dbi 1a
3,5 7,9 va 11 béng cdc dung dich H,SO4
0,025N va NaOH 1N. Bat motor cdnh khu?iy &
tbc d6 100 vong/phit. Thoi gian thuc hién cho
mdi thi nghiém 13 120 phit, 20 ml mau duoc
lay tai cdc thoi diém 20, 40, 60, 80, 100 va 120
phit va xac dinh céc chi tiéu d mau va COD.

+ Thi nghi€ém 1.1: khong chdm H,0,, lugng
05 cung cép 1a 36,8 mg (twong dwong véi 18,4
mg/gid ¢ luu luong khi 0,1 m3/gi(‘7).

+ Thi nghiém 1.2: khong suc khi O;, cham
27 mg H,O, (twong dwong véi 0,9 ml dung
dich H,0,3%).

+ Thi nghiém 1.3: lugng O; cung cép 1a 36,8
mg va luong H,0,1227 mg.

- Thiee nghiém 2: Anh hudng ciia ham heong
0;, H,0; va ti ¢ mol O/H,0,

Piéu chinh gia trj pH tdi wu tim dugc tir

Thyc nghiém 1 béng cdc dung dich H,SO4
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0,025N va NaOH IN. Bét motor cdnh khudy &
tdc d6 100 vong/phut. Thoi gian thuc hién cho
mdi thi nghiém 13 120 phit, 20 ml mau duoc
lay tai cac thoi diém 20, 40, 60, 80, 100 va 120
phiit va xac dinh cdc chi tiéu d6 mau va COD.
Luong O; du ¢ thi nghiém 2.1 va H,O, du &
thi nghiém 2.2 dugc xdc dinh ngay sau khi két
thiic mdi thi nghiém.

+ Thi nghiém 2.1: Xé4c dinh ham lugng O,
t6i uru bang cach thay ddi lugng O; cung cép la
36,8; 73,6 va 110,4 mg (twong duong véi luu
luwgng khi 0,1; 0,2 va 0,3 m3/gi(‘)’), khéng cham
H,0,.

+ Thi nghi¢m 2.2: Xdc dinh ham luong H,0,
t6i wu bang cdch thay ddi ham lwong H,0,
cung cép 1a 30; 60; 90; 120 va 150 mg H,0,,
khong suc khi Os.

+ Thi nghiém 2.3: Xdc dinh ti 1€ mol
05:H,0, tdi vu theo cdc ti 16 2; 2,5; 3; 3,5 bang
cdch cb dinh lugng O cung cip 1a 73,6 mg va
thay d6i ham lwong H,O, twong tng la 26;
20,8; 17,3 va 14,9 mg H,0,.

- Thuc nghiém 3: Anh huéng cia cdc anion
Cl, HCO5", SO

Gia tri pH duoc diéu chinh dén 8, bat motor
canh khudy ¢ toc do 100 vong/phit. Thoi gian
thyc hién cho mdi thi nghiém 13 120 phit, 20
ml miu dugc lay tai cdc thoi diém 20, 40, 60,
80, 100 va 120 phiit va xéac dinh cic chi tiéu do
mau va COD.

+ Thi nghiém 3.1: bao gdm 03 thi nghiém,
mdi thi nghiém 14n lwot chdm 0,085 mol mdi
loai anion CI", HCO;~, SO,*". Khi O cung cép
la theo ham lugng t&i wu & thi nghiém 2.1,
khong cham H,0,.

+ Thi nghiém 3.2: bao gébm 03 thi nghiém,
mdi thi nghiém 14n lwot chdm 0,085 mol mdi
loai anion CI', HCO;™, SO,*. Khong suc khi
0;, cham ham lugng H,0, tdi wu theo thi
nghié¢m 2.2.

+ Thi nghiém 3.3: bao gém 03 thi nghiém,
mdi thi nghiém 14n lwot chdm 0,085 mol mdi
loai anion CI°, HCO; , SO42’. Ti 1€ mol
0;:H,0, cung cép t8i uu theo thi nghiém 2.3.
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Hinh 2. Anh huéng ctia pH dén hiéu qua loai bé d6 mau theo thoi gian phan tng:
(A) O3; (B) HyO, va (C) O/H,0,
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Phuong phdp phén tich cac chi tiéu pH, do
mau, BOD;s, COD, TSS, CI', SO,*, HCO; ", do
kiém duoc thyc hién tai phong thi nghiém Vién
Moi truong va Tai nguyén dua theo “Standard
methods for Examination Water and
Wastewater 21“’”, APHA, 2005. Khi O3 du he‘ip
thu duoc phan tich dua theo Kerwin va cong su
[13] va do H,0, du theo phuong phip cua
Eisenberg [14].

3. KET QUA VA THAO LUAN
Anh hwéng cia pH dén hi¢u qua loai bo dd
mau va COD

Két qua nghién ctru anh huong cta pH dén
hi¢u quéd xtr ly d6 mau & céc gid tri pH 3, 5, 7,
9, 11 dugc thé hién ¢ Hinh 2. Céc gia tri pH
thay ddi anh huwong rat nhiéu dén hiéu qua xir
ly d6 mau va khi pH tang tir 3 dén 9 thi hi¢u
qud khtr mau ciling tang theo, v6i pH trong

40

khoang 7 dén 9 thi hiéu qua khir mau la cao
nhét dat khoang 87 % dbi vdi Oy/H,0, (hinh
2C), nhung khi pH béng 11 thi hiéu quéa khtr d6
mau giam déng ké chi con khoang 77 % ddi véi
03/H,0,. D6 mau dugc khir nhanh va nhiéu
nhét trong 60 phiit dau phan tng khi st dung
O; (hinh 2A), khoang 20 phut dau khi st dung
H,0, va 03/H,0, (hinh 2B,C). Di vdi chi tiéu
COD, hi¢u qua xu ly ddi véi 3 téc nhan O3,
H,0, va 03/H,0, dugc thé hién ¢ hinh 3. Khi
dp dung O;, H,O; riéng bi¢t thi hi¢u qua xu 1y
COD khd thip, chi khodng tir 20 dén 48 % dbi
v6i O3 va tir 11 dén 35 % déi véi H,0, sau 120
phut phan ung (hinh 3A, B). Cai thién hi¢u qua
khir COD rd rét khi dung O3/H,0,, hiéu qua
tang 1én tir khoang 58 dén 77 % va hiéu qua
cao nhét & cic gid tri pH trong khoang 7 dén 9
(hinh 3C).
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Hinh 3. Anh huéng cta pH dén hiéu qua loai bo COD theo thoi gian phan tmg:
(A) O5; (B) H20; va (C) O5/H,0,

Hiéu qué khir COD ciia nu6e thai nhudom sau
xir 1y sinh hoc & gid tri pH 8.4 ddi vi qué trinh
O; riéng biét 1a 75 % [15], cao hon so véi Kkét
qua cta nghién ctru nay. Tuy nhién, ddi voéi

nude thai con rugu thi hiéu qua xir Iy COD khi

dung O ciing thap tuong tw [16]. Ddi véi tic
nhan H,0, oxy héa riéng biét, két qua cho thiy
hi¢u qua phan hiy chit hitu co rat th?ip, sau 180
phiit & cdc pH 3, 7 va 9 ¢6 két qua turong tmg 1a

20, 39 va 12% va hiéu qua nhét & pH 7 [4]. Khi
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dung h¢ O;/H,0, dé nghién ctru xur ly nudc thai
nhén tao chta cdc loai mau thudc nhudém cho
thdy céc két qua rat cao, khoang 99 dén 100 %
d6i voi mau va khoang 76 dén 88 % dbi voi
COD [17]. Téc @6 va hiéu qua phan tng khir
mau va COD khdc nhau dugc giai thich 1a do
anh hudng cua céc gid tri pH d6i véi timg tic
nhan. Theo gidi thich cia Nothe va cong su
[18], AOPs dung Os riéng biét, khi pH bing 8
thi toc do phan tng cta O véi nudc thai chia
lam 3 phin. Phin dau tién phan ¢mg rat nhanh &
0,04 dén 0,2 gidy (k = 0.071 (mgDOC) ~'s™),
phan thir hai dién ra ¢ 0,2 dén 10 gidy (k =
0.011 (mgDOC) ™' s™") va phén con lai téc do
di®n ra chdm hon rit nhidu (k = 0.0019
(mgDOC) 's7") & thoi gian kéo dai dén 3 phit.
O céc gia tri pH the‘ip, céc tac nhan O3 va H,0O,
riéng biét phan tmg lya chon véi céc hop chét
hitu co nén khong thé phan hity hidu qua. Doi
vdi AOPs st dung O3/H,0,, ¢ pH 8 thi x4y ra
mot chudi cdc phian ung tao cic gdc *OH,
peroxyl (HO,*), superoxide (O,*") rAt nhanh va
gbc *OH phan tng khong Iya chon vdi cic gde
tu do vua tao ra va hop chét hitu co nén téc do
phan tng dién ra nhanh hon gip 10° @én 10°
lan so véi ting qua trinh O3 va H,0, riéng biét
[16].

Anh huéng cia cac ham lwgng O;, H,0,
va ti 1€ mol O3:H,0,

Nghién ctru dugc tién hanh véi pH ctia nude
thai dugc didu chinh nim trong khoang tbi wu

tir 7 dén 9. Két qua nghién ciru anh huong ciia

ham lugng O3, H,O, va ti 1€ mol O5:H,0, duoc
thé hién qua bang 1. Khi ham luong Os ting 1én
tur 36,8 mg va 73,6 mg (twong trng ham lugng
O; phan tng 1a 30,32 va 65,97 mg) thi hi¢u qua
khir mau ciing ting tir 54 dén 71 % va khi
COD ting tir 46 dén 62 %, khi ting 1én 110,4
mg (ham luong O; phan tng la 69,36 mg) thi
hi¢u qua khir mau va COD khdng ting nita
(hiéu qué khtr mau dat 69 % va COD khoédng
62 %) (bang 1, thi nghiém 2.1). Két qua do
ham lwong O du & truong hop cung cip 110,4
mgO0; 12 41,07 mgO; cao gip 5,4 lin so voi
Iugng O; du trong truong hop cung cép 36,8
mg0s. C6 thé do viéc thay ddi lvu lugng khi
cung cap lam ting téc do xdo tron, lam giam
thoi gian tiép xdc giita pha khi va 1ong din dén
kha ning khuéch tdn ctia khi O; vdo nuéc
giam. Theo két qua nghién ctru cia tic gia
Konsowa [19] vé qud trinh khir mau cua nudc
thai dét nhudm chara thanh phﬁn thuéc nhudém
truc tiép cho thdy rang téc do thdi khi O; c6
anh huong rat 16n dén hi¢u qua khir mau. Khi
ting Ivu lugng khi O5 cung cép thi hiéu qua xi
ly ciing ting dén mot diém gii han thi higu
qua xur 1y 12 cao nhat, sau d6 hiéu qua xu Iy
giam xubng. Ham lugng cung cip tang (ttc luu
lugng suc khi 16n) s€ sinh ra nhiéu bot khi 1am
ting tin sudt va cham va ching két hop lai véi
nhau tao thanh mot chum bot khi 16n, 1am giadm
dién tich bé mit tiép xic va kha ning khuéch
tan, ddn dén gidm ham lugng O; hoa tan, Két

qua la hiéu qua AOPs s€ giam.
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Hinh 4. Anh hudéng ciia cdc anion C1~, HCO;~, SO, va mau 0 (d6i ching) dén kha ning xur
1y loai bé d6 mau theo thoi gian phén ung: (A) Os; (B) H,O, va (C) O5/H0,.
Do mau ban dau (phat 0) 1a 455 Pt-Co.
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Hinh 5. Anh huéng ctia cdc anion CI-, HCO;™, SO,*” va mau 0 (di chting) dén kha ning xtt 1y loai
bdé COD theo gh(‘yi gian phan L'rngf (A) O3; (B) H,0, va (C) O3/H,0,.
Nong d6 COD ban dau (phut 0) 14 221 mg/1.

Két qua thi nghiém x4c dinh ham lugng
H,0, anh huong dén hiéu qua khtr mau, COD
thé hién & bang 1 muyc thi nghiém 2.2. Két qua
cho thdy khi ting ham lugng H,0, cung cap thi
hi¢u qua xu ly tdng, tuy nhién khi ham lugng
H,0, ting tir 120 dén 150 mg thi hiéu qua khir
mau va COD gén bang nhau (hiéu qua khir mau
la 70 % va COD la 48 %). T4c nhan H,0, c6
thé oxy héa thép hon thé oxy héa ciia O; va
*OH, do d6 kha nang khir mau va COD bi gidi
han d6i v&i mot sé chit hitu co, vi vay khi tang
ham luong H,O, cling khong gia tdng hiéu qua

xtr 1y ma chi lam tdng ham luong H,O, du

trong nudc thai. AOPs dung H,O, riéng biét
nuéce thai nhudm ciing cho thiy khéng hiéu qua
6 cédc gid tri pH khdc nhau va ham luong khic
nhau trong nghién ctru cua Olcay va cong su
[20].

Hiéu qua tir qua trinh khtr mau va COD & cac
ti 16 mol O5:H,0, thé hién & bang 1 thi nghiém
2.3. Két qua cho thdy ring trong khodng ti 1&
mol O5:H,0, tir 2 dén 3 thi hiéu qua khir mau
va COD tang twong Ung trong khoang 83 — 95
%, 50 — 73 % va dat gid tri cao nhat & ti 18 mol
05:H,0, béng 3. Dua theo phuong trinh phan
g (205 + H,0, — 2+0H + 30,) thi vé mit 1y
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thuyét ti 1€ mol O3:H,0, béng 2. Do khi cung
cAp khi O, tir pha khi vao pha léng, O; c6 thé tir
phan huy hodc thodt ra, mot phén phdn ung
truc tiép voi cdc chat 6 nhidém trong nudc thai,
phin con lai két hop H,0, sinh ra gbc *OH, do
d6 ti 1& nay ludn 16n hon 1y thuyét va phu thude
vao tinh cht thanh phan nudc thai, nhiét do,
tde do suc Kkhi. Anh hudéng cua ti 1¢ mol
0;:H,0, cua h¢ peroxone trong qud trinh loai
bo céc vi sinh vat cho thay rang khi ti 1& mol
05:H,0, béng 3,33 thi hi¢u qua cta qua trinh &
muc cao nhit [21]. Qud trinh phan huay hop

chét cyclophosphamid bing hé peroxone cta
Hernandez va cong su ciing chi ra ring & gid tri
pH 7 véi ti 18 mol O:H,0, bang 3.4 s& cho hiéu
qua tot nhét [22]. Tuy nhién, nghién ctru khur
DOC cua Nothe va cong su [18] thi ti 1€ mol
05:H,0, b%mg 2, tbe d6 phan ung nhanh nhat
dat k = 1,5 x 10* mol™" s™'. Biéu nay cho thiy
mdi loai nudc thai khic nhau thi ti 1& mol
05:H,0, c6 gia tri tdi wu riéng va dbi véi nude
thai ca phé hoa tan trong nghién ctru nay ti 1¢

béng 3 12 hiéu qua nhét.

Béang 1.Hi¢u qua xtr ly 6 cdc ham lugng Os, H,O, va ti 1€ mol O3:H,0, khic nhau

Luong H,O, Luong A Hiéu qua
Thi | e e ine | Lm0 cungaipva | H:Osphan | Tilgmo | MU QKN | eop,
nghiém P phan {ng (du) tmg 0y/H,0, mi‘gé "})1 S 0) sau 120
(me) (me) (mg) (mg) m phit
21 | 368648 30,32 54 46
73,6 (7.63) 65,97 71 62
10,4 (41,04) 69,36 69 62
22 30(5) 25 48 17
60 (8) 52 59 33
90 (1) 79 59 £
120 (15) 105 69 48
150 (48) 102 70 47
23 2 83 50
25 94 54
3 95 73
35 84 0

Anh hwéng ciia cic anion CI', HCO;, SO
dén higu qua loai bé d9 mau va COD

Nghién ctru anh hudng ctia cac anion nhu CI”
, HCO; , SO, dén hiéu qua xir Iy d6 mau
duoc thé hién ¢ Hinh 4. So véi mau dbi chung,
kha ning khir do mau khi bd sung cdc anion
vao nuéc thai hau hét déu thap hon. Tuong tw

nhu hi¢u qua AOPs dung H,0, riéng biét, khi

bd sung cdc anion vao nudc thai thi hi¢u qua
xir 1y ctia tac nhan H,O, la thép nhét. Pau vao
la 455 Pt-Co, dau ra sau 120 phiit phan tmg
nam trong khoang 170 dén 207 Pt-Co, hiéu qua
dat khoang 49 dén 58 % (hinh 4B). Hiéu qua
khtr mau khi dung O; va O3/H,0, c6 hién dién
cua cdc anion c6 cao hon khi dung H,0,,
nhung hiéu qua ciing rat thap so véi mau ddi

chimg (hinh 4A, C). Anion CI" anh hudng
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nhiéu nhit dén hiéu qua khir mau cta qud trinh
05/H,0, so vdi anion SO42’ cua qua trinh O3 va
H,0, riéng bi¢t. Tuong tu hi¢u qua khir mau,
hiéu qua kha COD khi thém cac anion CI,
HCO;, SO,* dat dugc rit thip (hinh 5). Vi
ndng d6 COD vao Ia 221 mg/l, néng d6 COD
sau phan tng 120 phut dat duoc khi st dung
05, H,0, va 03/H,0, bé sung CI” 1an luot 1a
198, 202 va 120 mg/l (twong Umg véi hi¢u qua
lan luot 12 10, 9 va 46 %). Hiéu qua xur 1y chét
hitu co khi bd sung cdc anion khac nhu HCO;,
SO,* tuy hiéu qua c6 cao hon khi bd sung CI°
nhung ciing rat thdp so v6i mau dbi ching.
Kiwi va cong su [23] ciling chi ra su sut gidm
hi¢u qua khir mau Orange II nu6c thai nhuém
khi thém anion CI” twong tu nhu két qua cua
nghién cuu nay. Ngoai ra, Joseph va cong su
[6] cling chi ra sy d4nh hudng gidm hiéu qua xir
ly hop chit hiru co khi ¢ mat cta CI, SO42’
khi dung Fe(Ill)/H,0, trong nghién ctu cua
minh. S& di hiéu qua xir 1y giam c6 thé 1a do
cac ion CI, HCO5, SO42’ dudi tic dung cua
AOPs c6 thé tao ra cdc gbc oxy héa nhu Clye,
HCOs¢, SO4¢™. Céc gbc nay c6 thé oxy héa va
hing s6 toc d¢ phan tng thép hon gc *OH [24,
25]. Do d6, cac ion CI°, HCO;™, SO42’ c6 thé
anh huong dén hiéu qua xu 1y 1a do 1) dién ra
cdc phan Ung giita cdc gbc oxy héa tao thanh,

2) tao ra cc gdc oxy héa vo co khéc va 3) dién

ra cdc phan ung gifta cdc gbc oxy héa vé co
vira tao ra, lam giam ham luong va téc do phan
g cua gbc *OH [6].
4. KET LUAN

Nghién ctru da dénh gid hiéu qua xu ly dé
loai b6 d6 mau vd COD nué6c thai san xuat ci
phé hoa tan khi str dung cdc tdc nhan oxy hda
bac cao O3, H,0, va 05/H,0, va cic yéu té dnh
huéng dén qud trinh. AOPs ding Oy/H,0, ¢
hiéu qua cao nhét so vé6i timg tic nhan riéng
biét, trong d6 khoang gia tri pH tdi wu tir 7 dén
9, ti 1€ mol O5:H,0, tbi wu béng 3 vé6i hiéu sut
loai bé d6 mau va COD dat 14n luot 12 95 % va
73 %. Ngoai ra, khi ham lugng cac anion nhu
CI', HCO;, SO,* trong nuéc thai ting c6 thé
lam giam hiéu qua xir Iy mau va COD. Két qua
nghién ctru cho thay rd rang ring sir dung
04/H,0, ¢6 tinh kha thi dé ung dung loai bo do
mau va COD trong nudc thai san xuit ca phé
hoa tan sau qud trinh xir 1y sinh hoc. Can thiét
¢6 thém nhitng nghién ciru vé anh huéng ddng
thoi ciia cdc anion CI, HCO;, SO, va
ngudng ndng d6 anh huong 1én higu qua xir 1.
Ngoai ra, nghién ctru vé AOPs s dung
peroxone Kkét hop quang héa (O3/H,0,/UV) la
rat hitu ich @ bd sung cdc thong sb thiét ké va
van hanh cho qua trinh xu ly nudc thai ca phé

bot hoa tan.
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COMPARISON OF O3, H,0, AND 0+/H,0, PROCESSES FOR DECOLORISATION
AND COD REMOVAL OF INSTANT COFFEE WASTEWATER

@ Le Dung ?, Huynh Ngoc Loan

Nguyen Nhu Sang
(1) Institute for Environment and Resources, VNU-HCM

(2) Department of Natural Resources and Environment, Binh Tan District, Ho Chi Minh City

ABSTRACT: Application of advanced oxidation processes including O;, H,0, and O3/H,0, for
decolorisation and COD concentration removal of instant coffee wastewater treatment after anaerobic
treatment. This wastewater mainly contains inert COD that is hard treated by the biological process.
The efficiency of decolorisation and COD removal is investigated by changing of pH, concentrations of
03 and H,0,, O3:H,0, molar ratio, and concentrations of CI, SO, HCO;y. The advanced oxidation
process applied O3/H,0; is the highest efficiency of decolorisation and COD removal to compare with
that of Oz and H,0; separately. A pH optimum range is between 7 and 9 of O3, H,O,va Oy/H,0, and the
best molar ratio of O3:H,0, is 3 for the highest efficiency. In the optimal conditions, decolorisation and
COD removal efficiencies of O3, H,0, and O3/H,0; are 71 % and 62 %, 70 % and 47 %, 95 % and 73
%, respectively. Additionally, a presence of ClI, HCOj, SO ions will moderately decrease the
decolorisation and COD removal efficiencies. Advanced oxidation process using Oy/H,0; is applied as
a possible method for instant coffee wastewater removal after treated by the biological processes.

Key words: advanced oxidation process, O;, H,O, and O3/H,0, COD, color, instant coffee
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