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Hiéu qua loai b ozone ctia KI-denuder trong lay
mau carbonyl

Duong Hitu Huy, Tran Thi Kim Vui, Nguyén Thanh Chuong, T6 Thi Hién

Tom tit—Trong iy miu khi carbonyl bing
phwong phap Ong hip thu tim DNPH (2,4-
dinitrophenylhydrazine), viéc loai b ozone l1a rit
cin thiét vi ozone phin tng véi din xuit DNPH 1am
mit miu carbonyl. Tuy nhién, viéc sit dung ozone
scrubber thwong mai dé loai khi Oz nhw hién nay ¢6
thé bi anh huwéng béi khong khi c6 d6 4m cao do
carbonyl bi hoa tan mét phin trong nwéc va bi giir
lai trén ozone scrubber. Muc dich ciia nghién ciru
nay la danh gia khi ning thay thé ozone scrubber
biang KI-denuder trong diéu ki¢n khi hiu im ciia
thanh phé HO Chi Minh. Cac théng sé tdi wu ciia
Kl-denuder thu dwge gém: van téc dong khi nhé
hon 1 L/phiit, va chiéu dai denuder 16n hon 20 cm.
Két qua khao sat anh hwéng cia ndng do Oz diu
vao cho thy, ting chiéu dai denuder 1 cén thiét khi
néng dd Os trong khong khi cao. Két qua so sanh
giita KI-denuder véi ozone scrubber khi hai dung cu
nay dwoc ing dung trong lAy miu carbonyl trong
khong khi xung quanh cho thiy, KI-denuder hoan
toan c6 thé thay thé cho ozone scrubber, dic bi¢t khi
khong khi ¢6 d§ 4m cao. KI-denuder thi hidu qua,
don gian, d& dang chuén bi va ré hon so véi ozone
scrubber, do d6 né dwge khuyén khich sir dung dé
thay thé cho ozone scrubber.

Tir khéa—ozone, carbonyl, denuder

1. GIOI THIEU

arbonyl 1a cac hop chét c6 chira nhom chirc

C=0, bao gém cac hop chat aldehyde
(RCHO) va ketone (R1CORZ2). Trong khong khi,
cac hop chét carbonyl duge coi 13 chat 6 nhiém,
¢6 anh hudng xau dén sirc khoe con nguoi, thim
chi 1a chat co thé gay ung thu [1]. Bén canh do,
carbonyl con 1a hop chét quan trong trong hoa hoc
khi quyén. Chung 1a hop chit d& bi quang hoa, va
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14 tién than quan trong cua ozone, va cac géc tur
do [2]. Thi dy, trong khong khi formadehyde 1a
san pham quang hoa nhiéu thtr 2 chi sau khi NO;,
[3].

Hién nay, phuong phap 2,4-dinitrophenyl
hydrazine (2,4-DNPH) tim trén nén silica dwgc st
dung rong rdi dé xac dinh cac hop chét carbonyl
trong moi trudng khong khi [4]. Khi miu khong
khi di qua 6ng hép thu tim 2,4-DNPH, cac hop
chat carbonyl phan tng véi 2,4-DNPH dé tao
thanh cac dan xuét hydrazone. Cac dan xudt nay
¢6 thé phan tmg véi khi O3 c¢6 trong miu khong
khi 1am cho viéc xac dinh ham lugng carbonyl
khong con chinh xac. Do dé trong ldy méu
carbonyl bang phuong phap 2,4-DNPH thi viéc
loai bo O3 c6 trong mau trude khi mau khong khi
di vao 6ng hép thu 1a hét stc can thiét. Phuong
phédp Os scrubber (chtra KI tinh thé) 1a phuong
phap loai bo Oz kha phd bién hién nay trong lay
mau carbonyl. Tuy nhién trong cic nghién ciru
trudc ddy ma nhom thyc hién ldy mau carbonyl
(str dung O3z scrubber) trong khong khi ¢ thanh
phd HO Chi Minh nhén thiy rang KI tinh thé chira
trong Oz scrubber bi chay vira do hut 4m khong
khi. Trong s& cac hop chat carbonyl,
formaldehyde va acetaldehyde 1a hai hop chat pho
bién c6 ham lugng cao, ddng thoi ciing 1a hai hop
chét ¢ d6 tan trong nudc cao. Do d6 khi 1y mau
trong diéu kién méi truong c6 do 4m cao, hoic
trong cic ngdy mua thi c6 kha ning hai hop chit
nay bi hoa tan trong Oz scrubber 1am cho 1 lugng
mau carbonyl bi mat. Dé han ché hién tugng mau
bi mét miu do khong khi c6 do 4m cao can sur
dung ki thuat khac thay vi st dung O3 scrubber.

Denuder 1a mot trong nhiing k¥ thuat tich hdn
hop khi va hat dua trén sy khéac biét 16n vé hé sb
khuéch tan cua khi va hat. Khi dong khi di qua
denuder, cac phan tir khi gin bé mit denuder s&
phan Gng véi chat phu lam cho nong d6 ¢ do
giam, do c¢6 hé s6 khuéch tan 16n cac phan tir khi
trong 1ong dong khi s& nhanh chong khuéch tan
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dén gin bé mat va tiép tuc phan ing voi chét phu.
Trong khi d6 do c6 hé¢ s6 khuéch tan rat bé, nhitng
dang hat va sol khi ¢6 xu hudéng di qua denuder.
Qua trinh loai bé O3 bang k¥ thuét denuder hoan
toan dya trén co ché khuéch tan nén tranh duoc
cac va cham truc tiép cua dong khi véi vat liéu
hép thu (KI tinh thé), do d6 tranh dwoc mot phan
hoi nude bi gitt lai nhu truong hop clia ozone
scrubber. Trong khi d6, Os s& phan ung voi KI
phu trén bé mat denuder va bi loai bé khoi dong
khi, trude khi dén dng hip thu DNPH. Ngoai ra
do ¢ cung tinh chat véi KI (tinh khir) nén cac
hop chét carbonyl s& khong phan tmg voi bé mit
KI cua denuder.

Muc dich cua nghién cru nay la danh gia kha
nang loai bé Oz cua denuder phu KI (tir day goi la
Kl-denuder) trong 1dy miu carbonyl bang phwong
phap dng hép thu tim DNPH. Hiéu qua loai bo O3
cua Kl-denuder dugc danh gia dua trén (1) do
nong do Oz dau vao va dau ra KI-denuder, (2) so
sanh hi¢u qua loai bo truc tiép vGi ozone scrubber,
va (3) so sanh ham luong carbonyl khi hai thiét bi
nay duoc st dung trong 1ay mau khong khi xung
quanh.
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2. PHUONG PHAP

Chuin bi KI-denuder

Denuder dugc sir dung trong nghién ciru 1a mét
éng thuy tinh c6 chiéu dai 20 cm, duong kinh
trong 1a 0,5 cm (Hinh 1). B& mit bén trong cua
denuder dugc xir Iy nham bang co hoc, gitip ting
kha ning bam dinh cia cac chit phu bé mat.
Trong nghién ctru nay st dung chét phu la
potassium iodide (KI). Khi dong khi c6 chira O3 di
qua denuder c6 phu KI thi phan ung xay ra nhu
phuong trinh (1) dudi day:

O3 + 2KI + H0 O, +1,+2KOH (1)

Qué trinh phi KI dwoc thyc hién nhu sau:
Denuder dugc rira sach bé mit va thdi kho béng
khi N sach, khong chtra Os. Liy 3 mL dung dich
KI 5%, dung dich nay dugc pha trong hdn hop
dung moéi nudc/methanol (50/50) c6 chira 10%
glycerol, cho vao denuder, bit kin 2 dau va thuc
hién trang déu toan bo bé mit denuder. P4 bod
toan b dung dich trong denuder va tiép tuc thoi
khoé denuder béng khi N3 sach thu duwogc denuder
phu KI, tir day goi la KI-denuder. Cudi cung, bit
kin 2 dau denuder cho dén khi st dung.

Hlnh 1 KI Denuder Chleu dai 20 cr; du:orng kmh trong 0 5 cm, lam bang thuy tinh

Khio sat cac yéu t6 anh huwong 1én hi¢u qua
loai b6 O3

Pé t4i uu hoa qua trinh loai béo Oz cua KI-
denuder, cac thong s6 gdm: vén téc dong khi qua
denuder, chiéu dai denuder, néng d6 O3 dAu vao
va dung luong loai bé O3, dugc lan luot khao sat
trong nghién ctru nay. Ngoai ra, hiéu qua loai bo
O3 cta KI-denuder ciing dugc so sanh vdi ozone
scrubber thuong mai (Waters Corp., US). Bé khao
sat anh huong cua tbc do dong khi 1én hiéu qua
loai bo Os, téc d6 dong khi dugc thay ddi tir 0,5
dén 1,5 L/phit, trong khi d6 ham luong Os
(khoang 30-40 ppb) dugc do chinh xac ngay tai
thoi diém thi nghiém bang may do O3 va chiéu dai
denuder (20 cm) dugc gitr cd dinh. Qua trinh khao
sat duoc thyc hién tuong tu cho cac yéu td khac,

bang cach giir ¢6 dinh cac thong sb khac va thay
dbi thong s6 can khao sat.

Pé danh gia hiéu qua loai bo Oz cua KI-
denuder (H%), nong d Oz dau vao (C1) va dau ra
(C2) dugc do dong thoi bang may do Os (49i,
Thermo Scientific, US). Sau d6 hiéu qua loai bo
(H%) duorc tinh theo cong thire 1.

H=2"2x%100% (Cong thuc 1)
So sanh hiéu qui cia KI-denuder véi ozone
srcubber

Kl-denuder v&i cac thong sb t6i wu dugc tmg
dung trong ldy miu carbonyl trong khong khi
xung quanh bang dng hap thu tam DNPH (Waters,
US). Kl-denuder nbi tryc tiép véi ng hép thu
DNPH. Vin téc ldy miu duoc thyc hién tai 0,5
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L/phat trong vong 8 gid bang bom khi Hiblow
(Blue diamond Inc., Japan). Véan tdc dong khi
duogc kiém soat va giit 6n dinh bang mass flow
controller (Kofloc, Japan). Thé tich dugc ghi do
bang thiét bi dong hd khi. Miu dugc lay vao 2
khoang thoi gian dic trung trong ngay. Ban ngay
tir 8 gio sang dén 16 gio chidu, dai dién cho ham
luong O3 cao, va do am thap. Ban dém tir 10 gio
tdi dén 6 gid sang hom sau, dai dién cho ham
luong O3 thip va d6 4m cao. Phuong phap liy
miu st dung ozone scrubber thwong mai va
khong loai bo O3 duoc tién hanh dong thoi véi
phuong phép 1y miu st dung KI-denuder, nhim
danh gia chinh xac hi¢u qua loai bo Oz cua KI-
denuder. Cac mau khi carbonyl sau khi 1dy duoc
bit kin va goi trong gidy nhom va bao quan trong
ta lanh (4 °C) cho dén khi phan tich.

Phuong phép rira giai va phan tich cac hop chat
carbonyl bing phwong phap HPLC-UV da duoc
trinh bay trong nghién ctru trude [4-5]. Mot cach
tom tit, trude khi phan tich thanh phan carbonyl,
cac 6ng mau hip thu duoc dua vé nhiét d6 phong.
Ong hép thu duogc rira giai bang 5 mL dung mai
acetonitrile. Sau do, mot thé tich mau chinh xéac
20 pL dwoc tiém vao may sic ki 1ong (HPLC).
Qua trinh tach dugc thyc hién trén cot pha dao
(C18) voi chuong trinh gradient dung méi (nudc,
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acetonitrile va tetrahydrofuran). Pau do UV duoc
chinh tai budc song 360 nm. Ham lugng céc hop
chat carbonyl duoc tinh toan tir duong chuan 5
diém (0,06-0,5 pg/mL). Dung dich chuan cia 15
hop chit carbonyl duogc chuan bi tir dung dich
chudn gdc 15 pg/mL (Sigma Aldrich, USA).

3. KET QUA VA THAO LUAN
Hi¢u qua loai bé O3 Iy thuyét ciia KI-denuder

Khi dong khi c6 chta khi Oz di qua KI-
denuder, nhitng phén tr Oz gan bé mat denuder s&
tham gia phan tmg v6i KI 1am ndéng d6 Oz ¢ d6
giam. Theo quy luat khuéch tan nhimng phan tir O3
trong 1ong dong khi s& lién tuc khuéch tan dén gan
bé mit denuder. Pé qua trinh khuéch tan dién ra
thun lgi dong khi di qua denuder phai 1a dong 6n
dinh (dong laminar). Hinh 2A cho thiy khi dong
khi di qua denuder ting thi sé Reynolds ting, va
tai van tbc 5 L/phit thi sé Reynolds 1a 1400 van
bé hon 2300. Hon nira, qué trinh 1dy mau carbonyl
bang ong hap thu tim DNPH thuong khong vuot
qua 2 L/phat (cé Re 1a 550). Do d6, bao dam dong
khi di qua denuder 1a dong laminar va qua trinh
chinh dé loai bo Oz khoi dong khi 1a qua trinh
khuéch tan.
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Hinh 2. Mdi quan hé¢ giita (A) s6 Reynolds va véan téc dong khi va (B) hiéu suét loai bo véi chiéu dai denuder
va van toc dong khi vao denuder

Nhu phé‘m mo ta & trén denuder 1a 6ng hinh try,
do d6 hiéu qua loai bo O3 1y thuyét c6 thé duoc
tinh theo cong thuc Gormley and Kennedy (Cong
thure 2) [6]:

Ci = 0.819 exp( — 14.62724) + 0.0976 exp( —
o
89.224) 4+ 0.01896 exp( — 2124)
(Cong thuc 2)
DL

A= Red (Cong thuc 3)

Déi voi éng hinh try, A chi phu thudc vao chiéu
dai 6ng (L) va van téc dong khi di qua (F) nhu
trinh bay trong cong thuc 4 dudi day:

a=== (Cong thitc 4)

Trong cong thie 2, 3 va 4 & trén, C 1a ndng do
O3 dau ra (ppb), Co 1a ndong dd Oz dau vao (ppb),
D 1a hé sb khuéch tan ciia khi Oz (0,1444 cm?/s)
[7], L 1a chiéu dai ctia denuder (cm), vy 1a d6 nhot
dong hoc ctia khong khi (1,52x10° m?/s, at 20 °C
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and 1 atm), d la duong kinh trong cua denuder
(cm), va Re 1a sb Reynolds.

Hinh 2B thé hién mbi quan hé giita hiéu qua
loai bé Oz voi chiéu dai denuder va van toc dong
khi di vao denuder. Khi chiéu dai denuder ting thi
hiéu qua loai bo tang do ting thoi gian luu cua
phan tir O3 trong denuder. Thi du khi van toc dong
khi ¢ dinh tai 0,5 L/phut, hiéu suét loai b6 ting
tir 69,7 % tai chiéu dai 5 cm dén gan 100% tai
chiéu dai 1a 40 cm. Trong khi d6 khi ting van tdc
dong khi thi hi¢u qua loai bé giam do giam thoi
gian tiép xuc giita khi O3 voi bé mit denuder. Khi
véan tbc dong khi ting 1én dén 2 L/phat thi hiéu
qua loai bo 1y thuyét luén nhé hon 90%. Anh
huong ciia chiéu dai denuder va vén toc dong khi
s& duoc kiém chimg bang thyc nghiém nhu trinh
bay dudi day.

Anh hwéng cia van téc dong khi vao

Hinh 3A cho thdy vén téc 1dy mau cang ting thi
hiéu qué loai bo ozone cang giam vi khi d6 thoi
gian Iuu ciia O3 trong denuder ngin, chwa du dé
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phan ung gitra Oz va KI xay ra hoan toan (phuong
trinh 1). O vén tc 1 L/phut va 0,5 L/phut thi higu
qua loai bd ozone gitta denuder va scrubber tuong
duong nhau vé6i hiéu suét loai bé ozone gan 90%.
Khi vén tdc ting 1én dén 1,5 L/phit thi hiéu qua
loai bo ozone cua denuder gidm rd rét con 79%,
con hi¢u qua loai bo ozone cua scrubber giam it
hon con 86%. Hi€u qua loai bo ctua denuder giita
gi tri 1y thuyét (78,2%) 14 twong dong véi gia tri
thure nghiém (79%). Vé nguyén tic hoat dong, KI-
denuder dua trén co ché khuéch tan caa Oz 1én bé
mat nham phu KI cua denuder, trong khi d6 co
ché loai bo ozone cua scrubber 1a sy va cham gitta
tinh thé KI va phén tir Oz, do d6 néu van toc lay
mau 16n thi van tdc cua qua trinh khuéch tan
khong du dé KI va Oz phan ung hoan toan voi
nhau. Vi vay c6 thé ap dung van tdc dong 1dy mau
t6i da 1a 1 L/phut d6i voi KI-denuder trong thuc
hién lay miu carbonyl.
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Hinh 3. Anh huéng cta (A) van toc dong khi vao, (B) chiéu dai denuder, (C) ndng d6 O3 dau vao, va (D) dung luong loai bo Oz

Anh hwéng cia chiéu dai denuder

Hinh 3B cho thdy hiéu qué loai bo ozone ting
dan khi chiéu dai denuder ting, vi khi d6 ting thoi
gian va dién tich tiép cua Oz vdi bé mat KI cua
denuder. Véi chiéu dai denuder 1 20 cm, hiéu qua

loai bo ozone (ndng dd ozone dau ra 1a 3,6 ppb)
dat hiéu suét loai bo gén 90%, trong khi chiéu dai
denuder la 5 cm thi hi¢u qua loai bd ozone chi con
77% (ndng do ozone dau ra tang 1én dén 7,5 ppb).
Vi thé voi didu kién ham lwong Oz dau vao
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khoang 30—40 ppb & thanh phé H5 Chi Minh, va
vén toc lay miu carbonyl 14 1 L/phut thi chiéu dai
ctia KI-denuder t6i thiéu phai dat 20 cm, dé dam
bao loai bo Os xudng dusi 5 ppb.
Anh hwéng ciia nong d9 Os diu vao

Néng d6 ozone dau vao duogc khao sat & 2 mirc
d6 khéac nhau: ndng do ozone trung binh va cao c6
thé ton tai trong khong khi xung quanh & Tp.HCM
nham danh gia tong quat kha niang loai bo ozone
t6i wu cua KI denuder. Két qua dwoc thé hién
trong Hinh 3C. Khi nong dé ozone ting cao, KI-
denuder ciing nhu scrubber khong thé loai bo O3
vé khoang néng d6 dau ra mong mudn (nho hon 5
ppb). Mic du dbi véi cac ndng d6 ozone dau vao
cao nhu 75 ppb, 85 ppb va 120 ppb, néng do
ozone dau ra cua denuder déu thip hon so véi
ozone scrubber nhung van qua cao dé co thé img
dung vao loai bo ozone trong ldy miu carbonyl.
Trong truong hop nay dé loai bo ozone dat yéu
cau, sir dung 2 KI-denuder ndi tiép nhau. Két qua
cho thiy ndng do ozone diu ra khi st dung 2 KI-
denuder déu bé hon 5 ppb, hiéu suit loai bo trén
90%. Vi thé khi nong do Os trong khdng khi quéa
cao (>75 ppb), can phal taing chiéu dai cua
denuder. Tuy nhién, sb lidu O tir tram quan tric
cho thiy ndng d6 Oz dic trung trong khoang 30—
50 ppb, do do6 viéc sur dung mdt KI-denuder (20
cm) van c6 thé dat yéu cau.
Dung lwong loai bé O3

Po ham lugng ozone déu ra lién tuc trong mot
ngay nham danh gia kha ning loai bo ozone ctia
Kl-denuder trong thoi gian dai, véi cac didu kién
tdi wu cua denuder da dugc khao sat & trén. Két
quéa dugc thé hién & Hinh 3D. Hinh 3D cho thiy,
ham luong ozone dau ra sau KI-denuder trong
vong mot ngay déu nho hon 5 ppb, dao dong tir
1,3 ppb dén 4,4 ppb. Dic biét, vao thoi gian tir 8h
sang dén 16h chiéu, ham luong ozone ting cao &

muc tr 20—45 ppb, nhung hi¢u qua loai bo ozone
ctia KI denuder van dat yéu cau (dau ra < 5ppb).
Véi két qua nhu trén, chimg t6 kha niang loai bo
ozone cua KI-denuder c6 thé 1én t6i it nhat 24 gid.
Viéc kéo dai thoi gian khao sat hon khong duoc
thuc hién do yéu cau ldy miu carbonyl bang dng
hap thu DNPH thuong chi kéo dai dén 24 gio,
khong kéo dai hon vi dan xuit DNPH c6 thé bi
phan huy.
Hi¢u qua loai bé 0zone trong liy miu carbonyl
Dé danh gia hidu qua viéc loai bo Oz bang KI-
denuder trong Ung dung mot cach chinh xac,
nghién ctru nay str dung KI-denuder trong 1ay mau
cac hop chét carbonyl trong diéu kién khong khi
xung quanh ¢ thanh phé H6 Chi Minh. KlI-
denuder duoc ndi vao phia trudc véi dng hap thu
silica tim DNPH twong ty nhu trudng hop cia
ozone scrubber thwong mai. Ngoai ra, dé so sanh
hiéu qua gitta Kl-denuder véi ozone scrubber
thuong mai, cling nhu la viéc khong c6 loai bo O3
trong 14y mau carbonyl, nghién ciru nay thyc hién
lay mau ddng thoi gitra ba phuong phap nay. Mau
duoc ldy vao hai thoi diém trong ngay, tir 8 h sang
dén 16 h chiéu (ban ngay) va tir 22 h t6i dén 6 h
sang hom sau (ban dém). Trong d6 diéu kién ban
ngay c6 ham lugng O3 trong khong khi cao va do
am thép, con diéu kién ban dém thi ngugc lai ¢
ham luong Oz thdp va d6 4m cao. Bang 1 trinh
bay diéu kién nhiét d, d6 4m va ndng do Os trong
khoang thoi gian 14y mau khong khi thyc t&. Mau
sau khi 1y duoc tién hanh ria giai va phan tich
bang phuong phap HPLC-UV nhu mé ta trong
phan thuc nghiém. Két qua so sanh giita tong ham
lwong cac hop chit carbonyl, ciing nhu 1a ham
lugng formaldehyde giita mau sir dung ozone
srcubber voi Kl-denuder va khéng céd loai bo
ozone dugc trinh bay trong Hinh 4 va 5.

Bing 1. Diéu kién nhiét do, d6 4m va ndng d6 khi O3 trong khoang thoi gian 14y miu carbonyl so sanh giita KI-denuder
va Os-scrubber.

Thoi gian 11/5/2017 12/5/2017 15/5/2017 16/5/2017 17/5/2017
Thong so0 Sangt Chiéu? | Séng | Chiéu Séng Chiéu Séng Chiéu Séng Chiéu
Nhiét do, °C 31,2 27,9 331 | 286 | 29,6 26,7 30,0 26,8 31,9 28,3

(1,4 (0,8) (1,3) (0,4) (2,6) 0,2) (1,4) 0,5 (1,5 0,4
Do 4m, % 69,2 83,1 605 | 832 78,4 91,6 76,6 90,4 65,6 86,7
(5,1) (3,2) (4.9) (1,3) (11,6 0,6) (5.0 (2,9) (7,0) (1,9
Nong d§ Os, 35,7 6,3 33,9 6,2 208 3.4 34,0 4,0 28,8 59
ppb 127 | @5 | @4 | @7 | (114) | @1) | (253) | (28) | (60) | (26)

Ghi cha: ' Mu l4y tir 8 gio sing dén 16 gio chiéu cing ngay; 2 MAu ldy tir 10 téi ngay hom nay dén 6 gio sang ngay hom sau;

3 d6 léch chun.
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Hinh 4A cho thdy tong ndng do carbonyl giita
mau Kl-denuder va miu ozone scrubber tuong
duong nhau (ca hai déu gan duong 1:1). Tong
noéng do carbonyl trung binh cia KI-denuder Ia
33,3 ug/m? so véi téng ndng do carbonyl trung
binh ctia ozone scrubber 1 36,5 pg/m®, chénh léch
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khoang 9%. Trong khi d6 ndng do carbonyl thu
duoc & mau khong loai bo ozone thap hon dang
ké, v6i tong néng d6 1a 11,7 pg/m®, chénh léch
khoang 68% so v6i tong néng do carbonyl cua
mau ozone scrubber.
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Hinh 4. Hiéu qua loai bo Os cua KI-denuder so véi ozone scrubber va khong c6 loai Oz vao thoi diém ban ngay. (A) Téng
nong do cac hgp chat carbonyl, (B) nong d¢ formaldehyde

Dbi voi carbonyl quan trong 1a formaldehyde,
diéu kién ldy méau vao ban ngay vd&i nong do
ozone cao, do 4m tuong ddi trong khong khi thip,
su chénh léch gitta mau KI-denuder va miu ozone
scrubber 1a khong dang ké, dwoc thé hién rd &
Hinh 4B. Cu thé, d6i v6i KI-denuder, ham luong

formaldehyde 1a 13,7 pg/m3, con dbi véi ozone
scrubber 1a 15,2 pg/m3. Tir cac két qua nay cho
thiy anh huong cua ozone di duoc loai bo bang
Kl-denuder 1a twong dwong véi ozone scrubber
thuong mai.
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Hinh 5. Hiéu qua loai bo O3 ctia KI-denuder so véi ozone scrubber va khong c6 loai O3 vao thoi diém ban dém

Tién hanh ldy miu tuong ty nhu ban ngay, song
két qua thu dwoc vao ban dém dién ra theo xu
huéng kha khac biét. Cu thé, tong ndng do
carbonyl trung binh ctia KI-denuder 1a 25,0 pg/m?
16n hon so v&i tdng nong do carbonyl trung binh
cua ozone scrubber la 20,4 pg/m3, chénh Iéch téi
19%. Tét ca cac diém déu trén duong 1:1 cho thay
su khac biét nay mang tinh hé théng (Hinh 5A).
Trong khi d6 ndng do carbonyl trong khong khi
thu dugc & miu khong loai bé ozone thip hon

dang ké v6i tong ndng do 1a 14,1 pg/m3, thép hon
44% so véi tbng ndng do carbonyl ciia mau KI-
denuder. Két qua nay cho thay, vao ban dém mic
du ham lugng O3 thép (khoang 10 ppb) nhung vin
anh hudong rat manh néu khong co phuong 4n loai
O3 thich hop.

Trong trudong hop cua formaldehyde, nong do
trung binh gitra miu KI-denuder va ozone
scrubber 1a gan bang nhau. Tuy nhién c6 thé thiy
2 trong 5 miu cia Kl-denuder c6 ham luong
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formaldehyde cao hon kha nhiéu so voi miu cua
ozone scrubber. Quan sat nhan thdy rang d6 am
ctia khong khi kha cao trong thoi gian 1dy mau ciia
cic miu nay (miu dém ngiy 16/05/2017:
RH=90,4% va dém 17/05/2017: RH = 86,7%)).
Két qua trén twong dong véi két qua cia Ho va
cong sy (2013) khi khao sat anh huéng cia do 4m
dén qua trinh 1iy miu carbonyl, nong d¢ ciia cac
hop chét carbonyl thu duge khi d6 4m nho hon
10% déu cao hon khi d¢ 4m trén 75%, ngay cé khi
¢ ozone hodc khong co ozone [8].

Nhin chung, két qua cta nghién ctru nay cho
thdy hiéu qua loai bo Oz ciia KI-denuder tuong
duong véi ozone scrubber thuong mai, va dac biét
hiéu qua khi d6 am trong khong khi cao. KI-
denuder ¢6 thé lam giam sai s6 liy méu so véi
ozone scrubber do tranh dwoc mot phan carbonyl
hoa tan trong nudc.

4. KET LUAN

Céc yéu té anh huong dén hiéu qua loai bo O3
cta Kl-denuder da duogc khao sat va ti wu nham
dat hidu qua tot nhéat. Két qua cho thay cac thong
s6 t6i wru cua KI-denuder gdm: chiéu dai 16n hon
20 cm, véan toc dong khi bé hon 1 L/phut. Thoi
gian sir dung ciia KI-denuder c6 thé 1én dén it nhat
24 gio. Khi ndng do O3 trong khdng khi cao (> 75
ppb) thi tang chiéu dai cua denuder 1a can thiét dé
dam bao ndng do Oz ddu ra khong anh hudng dén
qua trinh 1iy miu carbonyl bang dng hép thu
DNPH. Ngoai ra, tong ndng d carbonyl thu dugc
gitta mau st dung Kl-denuder va miu ozone
scrubber vao ban ngay chénh 1éch khong déng ké.
Tuy nhién, vao nhitng ngay c6 mua hoac thoi gian
ldy miu vao ban dém, su chénh léch nhiéu hon.
V6i két qua thu duoc cho thiy KI-denuder co thé
thay thé ozone scrubber thuong mai dé loai bo
ozone trong lay miu carbonyl, nhim cai thién cac
han ché cua ozone scrubber trong diéu kién ldy
mau c¢6 do 4m cao. Ngoai ra KI-denuder twong dbi
don gian va ré hon nhiéu so v6i ozone scrubber

nén duoc khuyén khich sir dung dé giam chi phi
trong ldy mau carbonyl.

Loi cdam on: Tac gia xin chdn thanh cam on
Khoa Moi truong, Truong Pai hoc Khoa hoc Tu
nhién, PHOG-HCM da tao moi diéu kién thudn
lgi dé thuc hién nghién ciru nay.
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Abstract—In the carbonyl sampling of 2, 4-
dinitrophenylhydrazine  (DNPH)  impregnated
cartridge, the ozone removal was necessary because
ozone reacted with the DNPH derivatives. A
commercial ozone scrubber was usually used to
remove Os. However, high humidity leaded to
carbonyl compounds being trapped on the ozone
scrubber before passing through the DNPH
cartridge. The purpose of this study was to assess
the ozone removal by Kl-denuder under the climatic
conditions of Ho Chi Minh City. Several parameters
including air sampling flow rate and denuder length
were optimized to achieve the highest removal
efficiency. The optimum parameters of the KI
denuder were the sampling flow rate of less than 1

L/min, and the denuder length of 20 cm. The effect
of the initial Os concentration on the removal
efficiency was also investigated. Finally, the ozone
removal efficiency of Kl-denuder was compared to
that of ozone scrubber when two devices were
applied for the carbonyl sampling during field
measurement. The results show that Kl-denuder
could be used to replace the ozone scrubber with
high removal efficiency, particularly in high
humidity condition. In conclusion, Kl-denuder was
effective, simple, easy to use and cheap. Therefore, it
was encouraged to use in carbonyl sampling.

Keywords—Qzone, carbonyl compounds, denuder
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