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TOM TAT: Nghién ciru nay do dac mirc do 6 nhiém ozone tai 4 co s6 photocopy thuéc Qudn 5,

thanh phé Ho Chi Minh trong 2 thdng (thdng 3 va thdang 4 nam 2010). Két qua cho thdy rang nong dé

ozone lién tuc tang khi cdc co sé bt dau hoat dong, cao nhdt vao khodng 11h30 dén 16h30 méi ngay va

nong do o vi tri trong khu viec lam viéc luén cao hon vi tri cita ra vao. Ngoai ra nghién cuu con ddanh

gid khd néng hdp thu ozone ciia cdy Hoang Tam Diép bang mdt mé hinh buong kinh qua nhitng thoi

gian tiép xiic khdc nhau. Khd ning hdp thu ozone ciia cdy Hoang Tam Diép tang theo thoi gian va dat

hiéu sudt 78.9% sau 3 ngdy véi nong dg ban dau la 4.63 mg/m’. Vi vay, ta cé thé sit dung loai cdy nay

nhuw mgt bién phdp nham giam thiéu nong do ozone tqi cdc co sé photocopy.

Tir khoa: ozone, co so photocopy, cdy Hoang Tam Diép

MO DAU

Ozone la mot khi khong mau, mui hang,
khong bén va c6 tinh oxy héa cao. Phan tir
ozone gébm 3 nguyén tir oxy lién két bang lién
Kkét cong hoa tri. Ozone dugc biét dén nhu mot
chat 6 nhiém thir cdp, thanh phan chinh cua
suong mu quang héa [1].

O nhidm ozone trong tang dbi luru duge hinh
thanh boi cc phan (g quang héa ctia cdc chit
6 nhidm so cép. Phan tmg quan trong nhét hinh
thanh ozone trong ting d6i lwu 1a phan tng
gitta NO, va VOCs [4]. Tai céac d6 thi, néng do
ozone bit diu ting vao budi sang, dat dinh
diém vao gitra trua va bat dau giam vao chiéu
t6i. O nhidm ozone giy ra nhitng tic hai dén
moi truong va stic khde con nguoi.

NO, +VOCs + hv — O; + M (1)
Ngay nay, c6 rit nhiéu ngudn nhan tao

sinh ra ozone nhu: mdy in laser, mdy ozone,

mdy loc khong khi tinh dién, ddc biét 1a mdy
photocopy gdy nén nhiing van dé 6 nhiém
khong khi trong nha, anh huong rat 16n dén strc
khoe con nguoi [5].

M4y photocopy dugc phit minh boi Chester
Carlson, 12 mot loai mdy duoc sir dung dé sao
chép tir mot ban gdc ra nhidu ban sao dudi
dang khong gian hai chiéu dya vao anh sing va
g dung tinh chit quang din cua vat liéu.
Tréng hinh try (Drum) 14 by phan quan trong
nhit cia mot méay photocopy. Bé mit cia trong
duoc phit 16p vat lidu quang dan va tich dién
boi mot dong dién c6 dién thé cao. Pé photo
mot mit tai lidu can phai trdi qua 4 giai doan
chinh nhu sau [2]:

e Giai doan tich dién: nap dong dién c6 dién
thé cao ddng déu 1én bé mit tréng, vi chua tiép
xdc voi anh sdng nén sau khi nap di€n, mat

tréng chwa c6 kha niang dan dién.
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e Giai doan tiép xiic 4nh sang: sir dung dén
UV chiéu sang mit dudi cia tai liéu gbc, phéng
hinh anh nay 1én bé mat trong. Nhimng phan
trén bé mat trong dugc tiép xiic v6i 4nh sing s&

trd nén dan dién.

e Giai doan hién hinh: hinh anh tich dién am
trén mat tréng duoc tiép xtc voi muc in da tron
hat tr mang dién tich duong.

e Giai doan chuyén hinh: hinh anh trén mat

tréng duoc chuyén 1én gidy
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Hinh 1.C4c giai doan hoat ddong cua mdy photocopy

M4y photocopy 12 ngudn phat sinh cua rat
nhidu 6 nhidm nhu: chit quang din, bui muec,
mui, dnh sing, tia cuc tim, tiéng on va nhiét.
Dac biét, trong qud trinh hoat ddng, mdy
photocopy phit ra tia UV c¢6 tdc dung bién ddi
oxy trong khong khi thanh ozone. Ngoai ra, su
san sinh ra VOCs cling 1a m¢t nguyén nhan lam
ting ndng d6 ozone trong cic khu vuc

photocopy.

O, +hv = 20 (2)

O+0,+M —=0; +M (3)

VOCs + NOs+ hv — O3 (4)

Nghién ctru nay tap trung ddnh gid mic do 6
nhiém ozone tai 4 co s& photocopy thudc dia
ban Quén 5, thanh phd H6 Chi Minh ddng thoi

nghién ciru kha niang hdp thu ozone cua ciy

Hoang Tam Diép nhuw mot bién phdp nhim
giam thiéu ndng do ozone tai khu vuc ndy.
VAT LIEU VA PHUONG PHAP
Quan tric ndng dd ozone tai 4 co s&
photocopy

Ozone dugc quan tric bing may do khi doc
(MX2100 — OLDHAM) tai hai vi tri (ctra ra
vao va khu vuc lam viéc) ¢ d6 cao 1.5 m so
v6i mit dit va cdch 0.5 m so voi vi trf dat may.
Ozone dugc quan trac tir 7h30 dén 21h30 vao
cdc ngay thir 2, thir 4, thir 6 trong tudn lién tyc
trong 2 thang. Téng thoi gian quan tric cho
mdi co 56 12 12 ngay.

- Co s& Ngoc Trinh va co s6 Nam Hoang:
quan tric tir 08/03/2010 dén 02/04/2010.

- Co s¢ Thao Minh va co s¢ Phic Tin: quan

tréc tir 05/03/2010 dén 30/04/2010.
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Bang 1. Dic diém cua 4 co s photocopy

< S6 Iwgng may photoco Lugng gidy . .
Thé tich co ong mayp Py H¢ thong thong So lugng
Co sé photo trong
s6 gié nhén vién
A4 A0 ngay (to)
Thao Minh 42 3 72000 3f 8
Phic Tin 48 0 50000 2f, 2w 6
Ngoc Trinh 220 21 1 378000 of, 2w 30
Nam Hoang 204 10 0 18000 5f, 3w 20
fr quat w: cia s6

Panh gia kha ning hip thu ozone ciia ciy
Hoang Tam Diép

Céy Hoang Tam Diép, tén thuong goi la ciy
Trau Ba 12 mot loai ciy khd phd bién ¢ Viét
Nam, dé thich nghi trong moi méi trudng. Loai
ciy ndy ciing dwoc dnh gid 1a c6 kha ning hip
thu ozone cling nhu mét sb chét doc khdc phét
sinh tir mdy tinh, mdy in va mdy photocopy"’.
Ozone s& dugc cac biéu bi 14 hip thu va chuyén
xudng ré. Sir dung cdy khoang 2 thing tudi,

mdi chdu cdy c6 30 14 con tuoi nguyén. Chau

60 cm

cdy dugc che phu bing gidy bac, han ché
khong khi trong budng trao ddi véi dat va ré
trong chau. PBat chau ciay vao md hinh cAu tao
nhu Hinh 2. M6 hinh nay dugc thiét ké nhim
tao day du céc didu kién dé cay Hoang Tam
Diép thuc hién cdc qué trinh quang hop va trao
dbi chét. Thi nghiém duogc lip lai v6i mot md
hinh ¢6 ciu tao twong tw nhung khong chira ciy
Hoang Tam Diép dé danh gid kha ning phan

hiy cia ozone bdi cic yéu to khac.

Nwée

Ozone, Khéng khi sach

CO;

40 cm

40 cm

Hinh 2.CAu tao cia md hinh hép thu khi ozone
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Biang 2. Thong sé khong khi ctia mé hinh

. Van tbc Thoi gian
Thong so Céch tao
(L/phit) (phiit)

Khoéng khi sach 15 5 H¢ théng 1am sach khong khi

May sinh khi ozone (RSO - 25

Ozone 3
China)
CO, 0.5 May sinh khi CO,
Khong khi ra 0.5
KET QUA VA THAO LUAN dAu ngay. C6 thé giai thich sy gia taing nong do

Nong d9 ozone tai cic co sé photocopy

Nbng dd ozone ting 1én nhanh chéng khi
hoat dong photocopy bit diu. Nong d6 ozone
tang nhe tir 7h30 dén 9h30, sau d6 nong do
giam nhe dén 11h30 thi lai ting manh, ndng d6
dat cao nhét vao khoang thoi gian 14h30 dén
16h30, sau khoang thoi gian nay thi ndng do
giam xubng cho dén khi co s& ngimg hoat

d6ng. Nong d6 cudi ngay ludn cao hon ndng do

ozone dua trén sy gia taing cwong do lam viéc,
Iuong buc xa va hoat dong giao thdng bén
ngoai. Khi cuong do lam viéc ting, sb luong
mdy photocopy hoat dong tang theo, sinh ra
moét lugng 16n ozone. Luong birc xa va hoat
dong giao thong bén ngoai 1a nhitng diéu kién
cho cac phan rng quang héa sinh ozone xay ra.
Nbng d6 ozone ting ty 1& thuan voi cic yéu td

trén.

Bang 3. Gi4 tri trung binh tai hai vi trf ctia 4 co s& photocopy

Cira ra viao (mg/m°) Khu vie 1am vige (mg/m®)
Co s6
Trung binh Dao dong SD Trung binh Dao dong SD
Théo Minh 0,29 0,04-0,61 0,15 0,35 0,10-0,65 0,15
Phiic Tin 0,22 0,02-0,50 0,10 0,27 0,02-0,63 0,12
Ngoc Trinh 0,59 0,19-1,49 0,24 0,73 0,23-1,51 0,26
Nam Hoang 0,43 0,08-1,20 0,09 0,49 0,10-1,30 0,09

Tai 2 co s6 Thao Minh va Phic Tin, néng do
ozone thap hon 2 co s& Nam Hoang va Ngoc
Trinh tir 1.3 dén 3.9 lan. Pidu nay c6 thé giai
thich dwa vao sd lugng mdy photocopy va
khong gian lam viéc cua ting co s& photocopy

(Bang 1).

Néng d6 ozone tai co so Ngoc Trinh la cao
nhit, vi ¢ ddy tip trung mot lugng 16n méy
photocopy gém 21 mdy photocopy A4 va 1
mdy photocopy A0. Py ciing 14 co s& ma ndng
d6 ozone vao khoang thoi gian tir 11h30 dén
16h30 tang cao dot ngdt. Khdng gian ciia co so

nay kha kin, b6 tri mdy photocopy mot cich
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day dat va chi c6 2 cira sb thong gi6, nén luong
ozone sinh ra 16n va khong dwogc khuéch tan
nhanh.

Nam Hoang ciing 1a mét co s¢ 16n tuy nhién
khong gian ciia Nam Hoang thodng hon, céac
méy photocopy b tri khong day dic nhu Ngoc
Trinh, 3 cira sé thong gi6é dwoc dit ngay sat khu
vuc dat mdy nén lugng ozone sinh ra dugc
khuéch tan nhanh chéng hon. Nén c6 thé thiy &
co so nay ndng d6 khong hé ting dot bién nhu
& co s& Ngoc Trinh.

Vi tri ciing 1a mot yéu té anh huong dén
ndng do ozone. Nong do ¢ cira ra vao ludn thap
hon khu vuc lam viéc. Clra ra vao la noi giao
nhau gitra hai ludng khong khi, tir ngoai dudng
vao va tor trong khu vuc lam viéc ra. C4 hai
ludng khong khi nay déu mang theo mét lugng
ozone nhit dinh nén néng dd ozone khu vuc
nay ciing khd cao. Su chénh léch ndng do
ozone tai hai vi tri & co s& Ngoc Trinh 1a cao
nhét vi lvgng méy tip trung nhiéu, khong gian

khd hep va hé thong théng gi6 khong dugc tot.

Tai hai co s& Thao Minh va Phic Tin, ndng
do ozone tai da sd cdc thoi diém déu vuot
QCVN 05:2009/BTNMT (quy dinh trung binh
1h d6i voi ozone 1a 0.18 mg/m’) va TCVN
3733:2002/BYT (quy dinh giéi han tiép xic

mot 1an dbi vai ozone 12 0.2 mg/m3), trir mot sd
thoi diém diu ngay va cubi ngay. Trong
khoang thoi gian tir 11h30 dén 18h30, nong do
lién tuc tang cao va ludn vugt Tiéu chuén chét
Iuong khong khi xung quanh ctia US EPA (quy
dinh trung binh 1h ddi v6i ozone la 0,24
mg/m*). Con tai hai co s6 Nam Hoang va Ngoc
Trinh, n@)ng d0 ozone ludén cao hon QCVN
05:2009/BTNMT, TCVN 3733:2002/BYT va
Tiéu chuén chét lwvong khong khi xung quanh
cua US EPA.

Tai cidc co s& photocopy, hoat dong
photocopy ludn tdng cao vao nhiing ngay gitra
tudn va giam vao cudi tudn. Vo thtr hai, ndng
d6 ozone thap nhit, ting cao nhat vao thir tu va
giam xudng vao thir sdu. Tuy nhién ndng do
thir sau ludn cao hon thtr hai. Nong d6 trung
binh ngay vao thu hai, tht tu, thir sdu déu cao
hon QCVN 05:2009/BTNMT (quy dinh trung
binh 24h dbi v6i ozone la 0.08 mg/m?).
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Hinh 3. Xu hudng thay dbi n6ng d0 tai cira ra vao (trdi) va khu vuc lam viéc (phai)
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Hinh 4. Xu hudng thay dbi ndng do ozone trong tuin

Kha ning hip thu ozone ciia ciy Hoang
Tam Diép

Néng d6 tao ra ban diu cua ozone duoc tao
ra trong mo hinh 12 4,63 mg/m’. Trén Hinh 5
nhan thiy nong nay giam theo thoi gian, diéu
nay chirng to6 cay Hoang Tam Diép c6 kha nang
hép thy ozone.

Kha ning hép thu cta ozone ting theo thoi
gian, tang nhanh & khoang thoi gian 1h dén 8h
va ting nhe & khoang 8h dén 3 ngay. Vi sau 3

ngay thi lwong ozone trong md hinh con qua it
nén lwong hip thy ciing s& giam theo. Hiéu suét
hép thu ozone sau 3 ngay la 78,9%.

Dya vao thyc nghiém cho thiy cdy Hoang
Tam Diép c6 kha ning cao trong viéc hép thy
ozone. Chinh vi vy ma c6 thé sir dung loai ciy
nay nhu mot bién phap nhim giam thiéu nong
d0 ozone trong khu vuc lam viéc cua cac co so

photocopy.
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Hinh 5. Sy suy giam ndng do ozone
KET LUAN

Nghién cru nay c¢6 mot sé nhitng két ludn
sau:

- M4y photocopy 12 mdt ngudn phdt sinh
mot luong 16n ozone vao khong khi.

- Luong ozone sinh ra phu thudc vao sb
lugng méy photocopy tip trung trong mdi co
s6 photocopy, khong gian lam viéc, lugng birc
xa va hoat dong giao thong bén ngoai.

- Hoang Tam Di¢p la mot loai cdy cé kha

ning hdp thu ozone, hiéu sudt hip thy sau 3
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Hinh 6. Hiéu suit hz”ip thu ozone thuc té
ngay 1a 78.9% véi ndng dd ozone ban diu 1a
4.63 mg/m’.

Véi ndng d ozone ludn vugt qua tiéu chuan
cho phép chéc chén s& giy anh huong dén sic
khoe cua cdc nhan vién khi phoi nhiém thuong
xuyén. Chinh vi viy ma cin phai dwa ra nhitng
bién phap nham giam thiéu nong do ozone tai
khu vuc nay. Can c6 nhitng nghién ctu sur
dung cay Hoang Tam Di¢p tai cic co so
photocopy dé danh gid hiéu qua xir ly trong

diéu kién thuc té cua cy.

INVESTIGATION OF THE OZONE POLLUTION LEVEL IN SOME PHOTOCOPY
ENTERPRISES AND METHOD OF TREATMENT

To Thi Hien, Lai Thuy Hanh
University of Science, VNU - HCM

ABSTRACT: This study measured the ozone pollution level in 4 photocopy shops in Ho Chi

Minh City during 2 months, from March to April 2010. The result indicated that ozone concentration

increases rapidly when the photocopiers start. The highest concentration of ozone is seemed to be from

11h30 to 16h30 every day. The concentration at the entrance is lower than at the center of the
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photocopy enterprise. Besides, this study also evaluated the ozone absorption rates of Epipremnum

Aureum plant by a hermetic model. The result showed that the absorption rates increase by time, reach

to 78.9% after 3 days. Consequently, we can use this plant to reduce the high ozone concentration in the

photocopy shops.
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