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TOM TAT

Nghién cizu ndy tién hanh ldy mau dong thoi
giita khong khi trong nha va khong khi ngoai tro:
tai 6 ngdi nha vao thang 8 va 9, 2011, nham déanh
gi& mirc do 6 nhiém ciia cdc hop chat ndy ¢ khu
viee dan cw Thanh phé Ho Chi Minh. Két qud cho
thdy, formaldehyde, acetaldehyde va acetone la
cac hop chdt carbonyl phé bién trong ca khéng
khi trong nha va khéng khi ngodi troi, chiém téi
80 %, tiép rheo la propionaldehyde va
benzaldehyde. Poi véi khong khi ngodi troi, ham
luong formaldehyde,
acetaldehyde va acetone lan heot 14 15,21+6,42,
13,77+7,63 VA 12,11+11,72 ug.m. Trong khi dé,
ham liegng trung binh ciia cdc hop chdt ndy trong
khong khi trong nha lan lwot 1a 25,45+19,49,

trung  binh  cua

26,21+13,03 va 22,12+18,08 ug.m?3 Ti s
formaldehyde/acetaldehyde va  acetaldehyde
Ipropionaldehyde lan lwot 1a 2,23+1,41 va
6,09+5,00 cho thdy cdc hop chdt carbonyl trong
khéng khi xung quanh c6 nguon géc nhdn tao |a
chui yéu. Khi so sanh véi cdc két qua nghién ciru
khéc trén thé giGi thay rang ham lwong carbonyl
trong khdng khi trong nha ¢ mic trung binh,
nhung khong khi ngoai troi lai kha cao. Trong
khi d@6 ti s6 1/O 16n hon 1 khéng qud nhiéu va sw
hién dién ¢ ham luong khd cao ciia benzaldehyde
va tolualdehyde, tar cd cdc két qua ndy chi ra
rang cdc hop chdt carbonyl trong nha chiu dnh
hwdng manh ciia khong khi ngoai troi.
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Cac hop chét carbonyl, bao gom cac hop chit
aldehyde (RCHO) va ketone (RiCORy), la mot
trong cc hop chét hitu co réat phé bién trong moi
truong khong khi. Trong linh vuc nghién ctu vé
chat lugng khong khi, cac hop chat carbonyl
duoc xem la cac hop chat gay 6 nhiém, c6 anh
huong xau dén stc khoe con ngudi. Bong thoi,
ching ciing 1a hop chéat c6 vai tro quan trong
trong hoéa hoc khi quyén. Trong héa hoc khi
quyén ching la san pham oxi héa quang héa bac

mét caa hau hét cac hop chat hydrocarbon va cac
hop chét hiru co dé bay hoi (VOCs — volatile
organic compounds), 1a san phim quang hoéa
nhiéu thir hai trong khi quyén chi sau NO.
Ching 14 tién than quan trong cua cac gc tu do,
ozone va dac biét la peroxyacyl nitrate, mot dang
hop chét rat doc cho con nguoi va sinh vat [1-4].
Ban than cac hop chat carbonyl nhu
formaldehyde, acetaldehyde va acrolein ciing 1a
c4c hop chit doc hai, gay anh huong xau dén suc
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khoe con nguoi, dugc liét ké vao danh sach cac
chat doc hai trong méi truong khong khi cua to
chuc U.S. EPA (United State Environmental
Protection Agency) nam 1991 [5]. Vao nam
2004, dua trén cac két qua nghién ciru vé dich té
hoc trén co thé nguoi, formaldehyde duoc xép
vao nhom 1, nhém cac chat gy ung thu cho con
ngudi boi to6 chic IARC (The International
Agency for Research on Cancer) [6-8]. Trong khi
d6, acetaldehyde dwoc xép vao nhém 2B, danh
sach cac hop chit c6 kha ning gy ung thu cua to
chuac U.S. EPA niam 2003 [9]. Con cé4c hop chat
carbonyl khac duoc xép vao nhém 3 va nhém 4
hoic khong duoc xép loai.

Ngay nay do su phét trién cua cudc séng nén
hau hét thoi gian con ngudi sinh hoat va lam viéc
& trong méi truong khong khi trong nha (indoor
air) nhu nha ¢, truong hoc, vin phong, cong
xuong... Trong nhimg nim gan day, rat nhiéu
cac nghién ciu trén thé gidi cho thiy ham luong
cua c4c hop chat carbonyl trong nha thuong cao
hon khong khi ngoai troi tir 2-10 lan [10-12].
Diéu dé cho thay khong khi trong nha ton tai mot
hay nhiéu ngudén phéat thai ra cac hop chat
carbonyl khién cho ham Iwong caa ching cao hon
khong khi ngoai troi, tir d6 lam tdng kha nang
phoi nhidm cua con ngudi Véi cac hop chét nay,
mic du phoi nhiém & ham lugng thip nhung thoi
gian kéo dai. Cac ngudn phat thai trong nha cé
thé ké dén nhu su bay hoi tir vat liéu xay dung
cua ngbi nha hay cac vat dung st dung trong nha
hodc tir cac san pham tiéu thu hang ngay. Cac
hoat dong nhu hut thubc 14, niu in hodc dét
nhang... ciing 1a cac ngudn quan trong sinh ra
cac hop chat carbonyl trong nha. Trong nghién
ctu ciia Marchand (2006) [13] sau khi dét 5 diéu
thubc trong phong thi ham luong cua
formaldehyde 1a 217,1 pg/m® va acetaldehyde la
354,1 pg/md, két qua nay twong tu két qua cua
Miyake (1995) [14]. Ngoai ra, cic hop chat
carbonyl ciing dugc sinh ra gian tiép qua phan
g oxi héa cua ozone Vvéi cac hop chat hitu co

dé bay hoi c¢6 sin trong méi truong khong khi
trong nha [15].

Trong khi 6, cac hoat dong dbt chay khong
hoan toan sinh khdi hoic nhién liéu héa thach
trong cac qua trinh hoat déng giao théng va hoat
dong coéng nghiép 1a ngudn phat thai truc tiép ra
cac hop chét carbonyl trong khéng khi ngoai troi
[16-17]. Pong thoi qué trinh oxi héa quang héa
céc hop chét hydrocarbon nhan tao hoic cac hop
chat hitu co dé bay hoi 12 ngudn sinh ra cac hop
chat carbonyl thu cip [1]. Cac hop chét carbonyl
c6 ngudn gdc tu nhién bat ngudn tir cac qué trinh
sinh téng hop cua mot s6 loai cay [18-20] hoic
qua trinh oxi héa quang héa tu nhién cua hop
chat hydrocarbon ty nhién nhu isoprene, ciing 1a
nguon phat thai carbonyl ngoai troi quan trong
[3, 21]. Thanh phd HS Chi Minh (TP. HCM) la
thanh phd I6n nhat Viét Nam, véi mat 6 dan cu
day dac va mat d6 giao théng cao tap trung & cac
quan noi thanh. Mat d6 xay dung nha ¢ day dac,
thiéu khong gian cdy xanh lam cho sy déi luu
khong khi kém. Hon nita mirc séng duoc nang
cao ciing kém theo muc do tiéu thy nhiéu san
pham cho sinh hoat hang ngay cia ngudi dan gia
tang, tr d6 lam ting mrc do phat thai cua cac
hop chat carbonyl. Sy thong thoang kém, toc do
phét thai cao dan dén lam ting muc do tich lay
c4c chat doc trong nha. Theo su tim hiéu cua
ching t6i, cc nghién ciru duoc cdng bd vé cac
hop chat carbonyl trong méi trudng khong khi
trong nha tai TP. HCM con rat han ché, tham chi
1a khéng co. Tir cac thuc té trén, nghién cau nay
s& tién hanh do dac dong thoi khong khi trong
nha va khong khi ngoai troi cho muoi 1am hop
chat carbonyl phd bién tai sau ngdi nha dugc
chon ngiu nhién. Pic diém cua tung vi tri ngdi
nha s& duoc ghi nhan dé danh gia méi quan hé
giita cac yéu t6 anh huong 1én ham luong cua
ting hop chat carbonyl. Tir d6 tra 16i cho cau hoi,
¢6 hay khdng su 6 nhidm cac hop chét carbonyl
trong méi truong khéng khi trong nha trong
pham vi khu dan cu tai TP. HCM.
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PHUONG PHAP
Vi tri liy méu

Mau khong khi dwoc Iy tai sdu ngdi nha trén
dia ban Quan 5 Tp. HCM vao thang 8 va thang
9/2011. Tai mdi vi tri (Hinh 1), mau khéng khi
luén dugc lay ddng thoi cho khong khi trong nha

Vva ngoai troi tir 6:30 AM dén 17:30 PM cling
ngay. O mdi ngdi nha tién hanh lay trong vong 4
ngay, trong do co6 2 ngay trong tudn va 2 ngay
cudi tuan. Cac ngdi nha déu khong cé hé thong
diéu hoa (trr vi tri KHTN-phong lam viéc
Truong Khoa hoc Ty nhién) va ctra chinh luén
ludn ma trong sudt qué trinh 1dy mau.
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Hinh 1. So db vi tri iy miu

Déi voi khong khi trong nha, thiét bi 1ay mau
dugc dat tai phong khach va cao hon nén nha 1,5
m. Trong khi d6 dbi vai khdng khi xung quanh,
thiét bj 1y mau dwoc dit tai vi tri cong ra vao va
ciing cao hon mat dat 1,5 m. Piéu kién thoi tiét
(nhiét do, d6 4m va mua, ning) va dic diém cua
timg ng6i nha s& duoc mé ta qua bang cau hoi.

Phwong phép Idy miu va qui trinh phan tich

Qui trinh ldy, chuan bj va phan tich mau
duoc thuc hién theo phuwong phap TO-11A cua
U.S. EPA (1999) [22]. Céc hop chét carbonyl
trong mau khong khi duoc hap thu vao éng lay
mau (Sep-pak cartridge) chua 2,4-dinitrophenyl
hydrazine (2,4-DNPH) tam trén nén silica
(Waters, Milford, USA). Mau khéng khi duoc
dan qua 6ng ldy mau bang bom SKC (Airchek,
USA) Vi van téc 0,2 L/phit. Bom dugc trang bi
thém bo lay mau khi ¢ van téc nho. Phia trudc
cua 6ng lay mau gin thém éng chira Kl rén dé
loai bé anh huéng cua ozone. Mau sau khi lay

duoc goi kin va chtra vao bao nhdm, trit lanh 4 °C
cho dén khi phan tich.

Ong lay mau duoc rira giai bang 5 mL dung
moi acetonitril va sau d6 20 uL dung dich mau
dugc tiém vao may sic ki long pha dao dau do
UV (Shimadzu, LC 20AD) dé xac dinh thanh
phan va ham luong cua cac hop chat carbonyl c6
trong mau khong khi. Cac dan xuat hydrazone
duogc tach trén cot sic ki pha dao C18 (Inertsil
ODS-4, kich thudc hat 3 um, kich thudc cot
3x150 mm, GL Sciences, Nhat). Van téc pha
dong duoc gitr ¢d dinh tai 0,4 L/min va thanh
phan pha dong thay doi nhu sau: ban dau cic
dung mbi HO:ACN:THF duoc git ¢ ti 1€
60:24:16 %, sau d6 dung moi ACN ting dan Ién
ti 1€ 40:52:8 % trong 20 phat. Ti &€ nay s& duoc
git ¢6 dinh trong vong 15 phut tiép theo. Dé
hoan tit 1 lan phén tich cac dung moéi dugc dwa
vé ti 1& ban dau va giir 6n dinh 15 phit trudc khi
thuc hién 1an tiém mau ké tiép. Dé tach tdt 2 hop
chat 13 acrolein va acetone, chuong trinh gradient
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pha dong va thém dung mdi THF la can thiét, tuy
nhién thoi gian phan tich s& kéo dai. Tin hiéu hap
thu cua cac dan xuit dugc do tai budc song 360
nm [22].

Qui trinh kiém soat két qua phan tich

Qua trinh dinh tinh va dinh luong cac hop
chat carbonyl trong mau khong khi dwa vao thoi
gian luu va ndng do da biét trudc cua hdn hop
chuin 15 hop chat carbonyl bao gom:
formaldehyde, acetaldehyde, acetone, acrolein,
propionaldehyde, crotonaldehyde, butyraldehyde,
benzaldehyde, iso-valeraldehyde, valeraldehyde,
o-tolualdehyde, m-tolualdehyde, p- tolualdehyde,
hexaldehyde va 2,5-dimetyl benzaldehyde.
Puong chuin duoc dung trong khoang tir 0,06-
0,5 ug/mL, dugc pha lodng trong acetonitrile tu
hén hop chuan gbc 15 pg/mL (Sigma Aldrich,
USA). Hé sb twong quan (r) giita ndng do va tin
hiéu phan tich cho tit ca cac hop chét déu rat tét,
VGi r > 0,9999. Po lap lai cua 11 lan do tai ham
lwong gan véi giéi han phat hién cua phuong
phap khdng qua 4 % cho tat ca cac hop chat, trir
trwong hop cua 2,5-dimethylbenzaldehyde va n-
hexanal la 8 %. Giéi han phat hién cua phuong
phap (method detection limit - MDL) tuy thudc
vao timg hop chat nho nhat 1a crotonaldehyde
(0,02 ugm® va cao nhat 1a n-hexanal (0,06
ng/m®) tinh trong 132 L khi.

Hai ng hép thu dwoc mac néi tiép véi nhau
va tién hanh lay miu tuong ty qui trinh ldy mau &
trén nham danh gia hiéu qua thu mau (collection
efficiency — CE %) cua 6ng hap thu. Két qua cho
thay hiéu qua thu mau bang dng hap thu tha nhat
dat trén 97 % (trir acetone chi c¢é 90 %) va dat
100 % khi ndi 2 6ng hap thu, do d6 hai éng hap
thu s& dugc méc ndi tiép trong khi lay mau hién
truong. Hai loai mau tring s& duoc tién hanh thuc
hién dong thoi trong qua trinh ldy mau. Mau
trang trong phong thi nghiém duoc chuan bi va
lwu trit twong tw nhu mau that. Trong khi d6 mau
trang hién truong duogc mang dén dia diém lay
mau, thuc hién cac thao tac tuong tu mau that,

nhung khong bat bom thu mau. Qué trinh nay
dung dé danh gia su nhidm béan khi thuc hién thao
tac ldy mau hién truong. Sau d6, cic miu tring
nay ciing dugc bao quan va phan tich twong tu
mau that. Két qua cho thy, tit ca cac mau tring
déu dat yu cau cua phuong phap TO — 11A cua
EPA, formaldehyde < 0,15 pg/6ng hap thu va cac
hop chat khac <0,1 pg/éng hap thu [22].
KET QUA VA THAO LUAN

Trong nghién cttu nay tién hanh xac dinh 15
hop chat carbonyl c6 trong mau khong khi, bao
gom 7 aldehyde bdo hoa la formaldehyde,
acetaldehyde, propionaldehyde, butylraldehyde,
iso-valeraldehyde, valeraldehyde va hexaldehyde,
1 ketone 1a acetone, 2 aldehyde chwa bdo hoa la
acrolein va crotonaldehyde, 5 aldehyde mach
vong la benzaldehyde, o-tolualdehyde, m-
tolualdehyde, p-tolualdehyde va 2,5-
dimethylbenzaldehyde. Trong do acrolein duoqc
biét 1a tao dan xuat v&i 2,4-DNPH khong bén trén
nén silica gel nén s& khong dwoc bao cdo trong
nghién ctu nay [23]. Con 3 hop chit o,m,p-
tolualdehyde khéng tach dugc hoan toan trén cot
sic ki, hon nita ching lai 1a cac ddéng phan cua
nhau nén céc hop chat nay s& dugc béo céo chung
dué6i dang téng cua 3 hop chit. Trong khi do,
trong qua trinh phan tich dir liéu cac mau khong
khi thu duwoc thidy ring hop chat 25-
dimethylbenzadehyde khong dugc phat hién
trong tat ca cac mau lay duoc. Do dé trong s6 15
hop chat chuan carbonyl, nghién cttu nay s& bao
c4o 11 hop chat cé trong mau khéng khi. Thanh
phan va ham lugng cua cac hop chat carbonyl ¢
ting Vi tri 1ay mau s& duoc phan tich theo céc
phan dudi day.
Ham lwong cac hop chit carbonyl trong méi
trudong khong khi ngoai troi

Trong nghién ciu nay, téng cong 24 mau
khong khi xung quanh da duogc lay dé xac dinh
ham lwong cac hop chat carbonyl tai 6 vi tri trong
khu déan cu quan 5 TP. HCM. Két qua cho thay
acetone, formaldehyde va acetaldehyde la ba hop
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chat c6 ham lugng cao nhat chiém tsi 77 %, ké
tiép 12 propionaldehyde, tolualdehyde va
benzaldehyde, cac hop chat con lai ¢ ham luong
rat thap (Hinh 3). Trong d6 acetone chiém 23 %
véi ham lugng trung binh khoang 12,11 pg.m™
(0,09-64,29 nug.m3), con formaldehyde chiém 28
% véi ham luong trung binh la 15,21 pg.m?
(4,69-74,89 pg.m?) va acetaldehyde chiém 26 %
voi ham luong 1a 13,77 pg.m™ (1,48-54,68 ug.m
%). Formaldehyde va acetaldehyde trong khéng
khi xung quanh & khu vuc d6 thi cd thé dén truc
tiép tir qué trinh d6t chay nhién liéu, chi yéu tir
hoat dong giao thong hoac tir qué trinh gian tiép
thdng qua qua trinh oxy héa cac hop chét hiru co
d& bay hoi (VOC), ma cac VOC nay ciing dén tir
qua trinh @6t chay nhién liéu khong hoan toan.
Trong s cac hop chat carbonyl c6 thanh phan vi
lwgng  propionaldehyde,  benzadehyde va
tolualdehyde 1a 3 hop chét chiém ti 1& cao va sé
lwong mau phat hién cac hop chat nay la 100 %
(24/24 mau khong khi xung quanh).
Propionaldehyde dwoc biét dén 1a hop chét chi
phat sinh do hoat dong nhan tao gay ra, ham
lwong trung binh cua propionaldehyde la 2,93
pug.m?, sy hién dién & ham luwong cao cua hop
chat nay cho thdy ngudn gdc phét sinh cac hop
chat carbonyl & Tp. HCM chu yéu c6 ngudn géc
nhan tao [24]. Ngoai ra, benzadehyde va
tolualdehyde ciing hién dién & ham luong kha cao
lan Tuot 12 1,88 va 2,07 ug.m™. Ngudn gdc cia 2
hop chét nay trong khong khi chi yéu 1a do phét
thai tryc tiép tir hoat dong giao thong hoic gian
tiép théng qua qué trinh oxy hoa cac hop chat
nhu toluene hoic xylene. Pidu d6 cho thiy trong
khong khi xung quanh, giao théng 1a mot nguon

phat thai (truc tiép hodc gian tiép) hop chat
carbonyl quan trong ¢ Tp. HCM.

Trong nghién cau caa Grosjean (2000) [17]
quan sat dudi didu kién thuc té ma tai do xe su
dung dong co diu diesel va dong co xing cing
tham gia cho thay, acetone 1a hop chat phat thai
tr hoat dong giao thong nhiéu tht ba sau
formaldehyde va acetaldehyde vai hé s6 phét thai
do duwoc la 2,14 mg/km. Ngoai phat thai tir giao
thong, ngudn gdc phat sinh acetone trong khong
khi tai cac ving d6 thi c6 thé dén tir qué trinh tu
nhién hay cac qua trinh nhan tao nhu viéc st
dung acetone lam dung mai trong rat nhiéu nganh
céng nghiép, san pham cua qua trinh dét chay
nhién liéu khi héa long (LPG), loai nhién liéu
dugc dung & hau hét trong qua trinh dun niu &
TP. HCM. Ngoai ra, thoi gian sng cua acetone
trong khong khi dai (20-40 ngay) [25], khién cho
acetone cd thé di chuyén tir cac nguon phat thai
va ton luu tai khu vure ¢6 diéu kién dbi luu khong
khi kém. Ngudn phat thai phtc tap va thoi gian
sdng dai khién cho trong pham vi cua nghién ciu
nay chua thé nhan biét dugc chinh xéc ngudn gbc
chu yéu cua acetone trong khdng khi xung quanh
& TP. HCM.

Tuy kho c6 thé so sanh tong ham lugng cac
hop chét carbonyl mét céch chinh xac giira cac vi
tri ldy mau, do cac mau liy khéng cing thoi
diém, nhung mét cach twong ddi cd thé thiy tong
ham luong cua cac hop chit carbonyl c6 muac d6
dao d6ng gitra cac vi tri khdng qua I6n so vai gia
tri trung binh (Hinh 2). Bidu nay c6 thé l1a do
ngudn phét thai va cac qué trinh phan huy cac
hop chat carbonyl 1a twong dbi dong nhét trong
khong khi ngoai troi.
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Nong d (ng.m?)

1 2 3

Vi tri

B Ngoai troi
= Trong nha

Hinh 2. Téng ham lwong cac hop chét carbonyl (ug.m®) tai cac vi tri 1dy mau. Ki hiéu 1 twong img lavitri 1-
KHTN, 2-NTP, 3-TBT, 4-ADV, 5-HMD, 6-NB (Hinh 1) va 7 la trung binh cta sau vi tri. Thanh sai s0 twong ting
V61 mot lan d6 1éch chuan (xSD)

Ham lwong cac hop chit carbonyl trong méi
truong khong khi trong nha

Theo két qua thdng ké cua to chic US.EPA
[26-28], khoang thoi gian sinh hoat va lam viéc
trong nha & cac thanh phd cia nguoi dan My
chiém t&i 85 % thoi gian trong ngay. Tuy chua co
céc khao sat nghién ciru & Tp. HCM nhung c6 thé
thdy nguoi dan ¢ Tp. HCM ciing c6 xu huéng
tuong tuy nhu v6i cac thanh phé 16n khac & My va
trén thé gigi. Thoi gian sinh hoat trong nha nhiéu
nén chat luong khong khi trong nha sé truc tiép
anh huong Ién sirc khoe cia nguoi dan. Rat nhiéu
c4c bao cao cho thay khéng khi trong nha &
nhiém hon khong khi ngoai troi [10, 13, 29-30].
C6 nhiéu nguyén nhén khién khéng khi trong nha
6 nhiém hon khéng khi ngoai troi nhu (1) khong
gian trong nha kin khién cho cac hop chat cé xu
huéng tich Iy lai, (2) ban than ngdi nha co cac
ngudn phét sinh ra cac hop chat 6 nhidm.

Nghién ctu nay béo cao nong do cua 11 hop
chat carbonyl trong 24 mau khong khi trong nha
dugc lay & 6 ngbi nha & quan 5 Tp. HCM. Tuong
ty nhu thanh phan cua khdng khi ngoai troi,
khong khi trong nha ciing c6 formaldehyde,
acetaldehyde va acetone 1a ba hop chit c6 ham
lugng I6n (Hinh 3) chiém téi 82,9 % va ké tiép la
propionaldehyde va benzadehyde, cac aldehyde

con lai c6 ham lwong rat thap. Cu thé, ham luong
trung binh cua formaldehyde la 25,45 pug.m?
(1,59-74,89 ng.m?), acetaldehyde la 26,21 pg.m
(1,98-53,18 ng.m?®) va acetone la 22,12 pg.m?
(0,79-73,19 pug.m?3). Céc aldehyde cé ngudn gdc
tur giao théng ciing hién dién véi ham luong cao
trong khong khi trong nha Ia benzaldehyde 2,80
pg.mva tolualdehyde 2,21 pg.m, hon nita ti s6
trong nha va ngoai troi cua 2 hop chat nay gan
bang 1 (xem thém phan ti s6 trong nha va ngoai
troi ¢ dudi). Tat ca cac diéu nay cho thay khong
khi ngoai troi ¢ anh huong 1én chét luong khéng
khi trong nha. Khéng nhiing thé, do su tich liy
cua chdng trong khoéng gian kin cua ngb6i nha
khién cho ham lugng cua céc aldehyde nay con
cao hon khong khi ngoai troi.

Khong giéng nhu khong khi ngoai troi,
khéng khi trong nha c6 mirc do chénh léch nng
do6 gitra cac ngdi nha kha 16n (Hinh 2). Biédu do6
cho thdy ngudn phét sinh va cac qua trinh phan
huy cac hop chat carbonyl trong khéng khi trong
nha & mdi ngdi nha 1a khac nhau va tuong dbi
phtic tap. Trong do, nguon phét sinh cac hop chat
carbonyl trong nha cd thé dén tir cac vat dung hay
c4c hoat dong nhu niu an, hut thudc 14, dbt
nhang.
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Ti s6 ham lwong trong nha va ngodi troi (ti sb
1/0)

Ti s6 ham luong giira khong khi trong nha va
khong khi ngoai troi (ti s6 1/0) duogc tinh toan dé
thdy rd dac diém phan b ham luong cua ting
hop chit carbonyl & khu vuc dan cu. Ti s 1/0
dugc tinh bang cach liy ham luong cua ting hop
chat trong nha chia cho ham luong twong tng cua
né trong khdng khi ngoai troi. Hinh 4 cho thay
hau hét céc ti s6 1/0 cua cac hop chét carbonyl
cao hon 1. Diéu nay khang dinh rang khong khi
trong nha c6 ton tai mot hodc nhiéu ngudn phat
thai cac hop chit carbonyl 1am cho ham luong

5

B Trong nha
B Ngoai troi

6 7 8 9 10 11

Hop chat
Hinh 3. Ham luong trung binh (ug.m®) ctia cic hop chit carbonyl trong khéng khi trong nha va ngoai troi. Ki hiéu
1 dén 11 twrong tmg v&i 11 hop chét 1a: (1) formaldehyde, (2) acetaldehyde, (3) acetone, (4) propionaldehyde, (5)
crotonaldehyde, (6) butyraldehyde (7) benzaldehyde, (8) iso-valeraldehyde, (9) valeraldehyde, (10) o,m,p-
tolualdehyde va (11) hexaldehdye. Thanh sai sb trong tng véi mét 14n d6 1éch chuan (+SD)

cua chung trong khéng khi trong nha cao hon
khong khi ngoai troi. Trong s6 cac hop chat
carbonyl chiém thanh phan cha yéu,
formaldehyde c6 ti s6 1/0 tir 0,36 dén 5,79 (trung
binh 1,67), acetaldehyde tir 0,38 dén 6,03 (trung
binh 1,90), con acetone tir 0,53 dén 11,42 (trung
binh 1,83). Tuy nhién so véi mét sé cac nghién
cau khac & cac thanh phé Mexico [31], Han
Chau, Paris [32] thi & Tp. HCM c6 ti s6 1/0 thap
hon va hau hét céc gia tri 1/0 gan bang 1, cho
thdy chat luong khong khi ngoai troi c6 anh
huong 16n dén khéng khi trong nha.
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Hinh 4. Ti s6 ham luong trong nha va ngoai troi (/0). Ki hiéu 1dén 11 twong tmg voi 11 hop chét 1a: (1)
formaldehyde, (2) acetaldehyde, (3) acetone, (4) propionaldehyde, (5) crotonaldehyde, (6) butyraldehyde, (7)
benzaldehyde, (8) iso-valeraldehyde, (9) valeraldehyde, (10) o,m,p-tolualdehyde va (11) hexaldehdye
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Ti 1€ néng d9 formaldehyde/acetaldehyde (C1/C2)
va acetaldehyde/propionaldehyde (C2/C3)

Bang 1 trinh bay két qua tinh toan ti 1¢ nong
d6 formaldehyde/acetaldehyde (C1/C2) va ti 1é
nong d6 cua acetaldehyde/propionaldehyde
(C2/C3). Ti lé C1/C2 duoc ding dé nhan biét
formaldehyde c6 ngudn géc tir hoat dong cua qua
trinh sinh téng hop té bao, cu thé ¢ cac ving
nong thén hay ring ndi thi ti 1€ nay thuong Ién
tgi 10, nguoc lai ¢ cac ving d6 thi thi ti 1€ nay
vao khoang 1-2 [24]. Gia tri C1/C2 trung binh
trong nghién ctu nay la 2,23 gan bang véi thanh
phé Quang Chau (1,81) [33], Hong Kong (2,05)
[25] va Mexico (2,33) [34]. Propionaldehyde
dugc biét dén 1a hop chat dugc sinh ra chi do
hoat dong cua con nguoi, do do6 ti sb

acetaldehyde/propionaldehyde  (C2/C3) duoc
dung dé nhan biét ngudn phét sinh cac hop chit
carbonyl ¢6 nguon géc nhan tao. Ngudn géc cua
propionaldehyde trong khong khi dén tir qua trinh
6t sinh khéi hay nhién liéu khong hoan toan nhu
gasoline, than d4 [10]. Ti s6 C2/C3 thuong cao &
c4c vuing ndng thon va thip & cac ving do thi bi 6
nhiém. Ti sé6 C2/C3 trung binh trong nghién ctu
nay la 6,09 gan bang voi gia tri ¢ thanh phd
Quang Chau (6,2) [33], cao hon thanh phd
Mexico (1,52) mét thanh phd c6 mic do 6 nhiém
carbonyl ning [34]. Dua trén 2 ti sé6 C1/C2 va
C2/C3 cho thiy, ngudn phét sinh ra cac hop chat
carbonyl & Tp. HCM c¢6 ngudn gdc tir cac hoat
d6ng nhan tao chiém chu yéu.

Bang 1. Ti I¢ nong d6 C1/C2 va C2/C3

Tilg | S6luwongmau | Trungbinh | Lén nhdt | Nho Nhat
cl/c2 48 2,23+1,41 6,34 0,45
C2/C3 48 6,09+5,00 20,57 1,77

So sanh véi cac nghién ciru khac trén thé giéi

Formaldehyde va acetaldehyde 1a 2 hop chat
aldehyde c6 doc tinh va vai tro héa hoc khi quyén
quan trong trong sb cac hop chat carbonyl ton tai
nhiéu trong khong khi, do d6 ham luong cua 2
hop chét nay s& duoc so sanh véi cac nghién ctu
khéc trén thé gisi. Bang 2 tong hop cac két qua
cua nghién cau ndy véi mot sé cac két qua
nghién ciru & My, Nhat, Trung Qudc. So Véi cac
thanh phd khéc trén thé gioi, ham luong
formaldehyde va acetaldehyde trong méi truong
khong khi trong nha & TP. HCM nam ¢ muc
trung binh. Nghién ctru dugc Zang [11] thyuc hién
& New Jersey, My nam 1992 cho thdy ham luong
formaldehyde réat cao, khoang ndng dé tir 33,6
dén 127,0 pg.m?3, con acetaldehyde nam trong
muc trung binh voi khoang nong do tir 1,3 dén
29,5 ug.m3. Két qua nay twong tu véi két qua
vao mua hé dugc Weng [30] thuc hién & thanh
phd Han Chau, Trung Quédc. Nhung két qua vao
mua déng & Hang Chau thi thap hon nhiéu mua

hé va gan bang voi két qua 6 TP. HCM, ciing nhu
c4c thanh phd Helsinki (Phan Lan), Paris (Phap)
[32] hay Shiminzu (Nhat) [36]. Su khéc biét vé
ndng d6 caa formaldehyde va acetaldehyde trong
moi truong khong khi trong nha & cac thanh phd
khéc nhau tiy thudc rat nhiéu vao dic diém cua
ngdi nha, théi quen sinh hoat cia nguoi dan va
mot phan dén tir chat lwong khong khi ngoai troi.

Nguoc lai voi khéng khi trong nha, khong
khi ngoai troi ¢ Tp. HCM ¢6 ham lugng
formaldehyde va acetaldehyde twong d6i cao so
v6i cac thanh phd khac nhu Nagoya, Nhat; New
York va Los Angeles, My; Xalapa, Mexico hay
1a mua déng ¢ thanh phé Han Chau va Bic Kinh,
Trung Qubc. Trong khi ham Ilwong cua
formaldehyde ¢ thanh phé Sao Paulo, Brazil [40]
thip hon so voi Tp. HCM thi acetaldehyde lai
cao hon kha nhiéu. Nguyén nhan lam cho ham
lugng acetaldehyde ¢ Sao Paulo cao la do viéc sir
dung nhién liéu chira ethanol. Ngoai ngudn phat
thai tryc tiép tir giao thong, vao mua hé & thanh
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phé Han Chau va Bic Kinh, do anh huéng cua
nhiét d6 va birc xa mat troi 1am cho ham lwgng
formaldehyde cao hon mua dong va cao hon TP.
HCM. Trong sé céc thanh phé thi thanh phé
Mexico ¢6 ham lwgng formaldehyde va
acetaldehyde gan twong duong véi Tp. HCM.

Theo két qua nghién ctru ctia Baez nam 2003 [10]
thi Mexico c6 3,5 triéu phuong tién s dung
nhién liéu xdng va diesel, phat thai tir giao théng
12 ngudn 6 nhidm aldehyde quan trong & Mexico,
diéu nay twong tu nhu Tp. HCM.

Bang 2. So sanh ham lwong formaldehyde va acetaldehyde & Tp. HCM véi céc thanh phd khéac

Viing nghién ciru Thoi gian thuc hién Formaldehyde | Acetaldehyde | r.; jja, tham kho
(thanh pho, qudc gia) (ug.m) (ug.m)
Khdng khi trong nha
New Jersey, My 6-8/1992 33,6-127,0 1,3-29,5 Zhang (1994) [11]
Helsinki, Phan Lan 8,1-77,8 3,7-41,5 Jurvelin (2001) [35]
Pari, Phap 34,4 10,7 Clarisse (2003) [32]
Shimizu, Nhat Mua hé 18,7 9,39 Ohura (2006) [36]
Mua dong 12,4 16,7
Perth, Uc 2,5-176,1 - Dingle (2002) [37]
Han Chau, Trung Quéc | Mua hé 101,5 31,4 Weng (2010) [30]
Mua dong 20,3 9,4
Mexico, Mexico 10-11/ 1996 11-97 5-47 Béez (2003) [10]
Hb Chi Minh, Viét Nam | 8-9/2011 (mua mua) 25,45+19,49 26,21+13,03 Nghién ciru nay
Khdéng khi ngoai troi
Han Chau, Trung Quéc | Mua hé 24,5 13,1 Weng (2010) [30]
Mua dong 10,3 6,1
Mexico, Mexico 10-11/ 1996 4-32 6-28 Béez (2003) [10]
Bic Kinh, Trung Quéc | 6-8/ 2004 (muia hg) 25,4 15,1 Wang (2007) [25]
12/2004-2/2005 (mua dong) | 4,7 6,7
Xalapa, Mexico 7/1997 4,4 6 Baez (2003)
Nagoya, Nhat 2/1998 5,8 - Sakai (2004) [38]
Rio de Jeneiro, Brazil 2000 10,8 10,4 Grosjean (2002)
Sao Paulo, Brazil 1/1993 10,7 33,8 Miguel (1995) [40]
NewYork, My 2-4/1999 2,1 2,8 Sax (2004) [41]
Los Angeles, My 2-3/2000 5,3 4,2 Sax (2004) [41]
Hb Chi Minh, Viét Nam | 8-9/2011 (mua mua) 14,64+3,28 12,03£3,14 Nghién ciru nay

KET LUAN

Formaldehyde, acetaldehyde and acetone la
ba hop chét carbonyl phd bién trong méi truong
khong khi trong nha va khong khi ngoai troi,
chiém khoang 80 % tong ham lwong cac hop chat
do dugc. Trong do, & moi truong khdng khi ngoai
troi, ham luong cua formaldehyde, acetaldehyde
va acetone lan luot 13 15,21+6,42, 13,77+7,63 va
12,11£11,72 pgm=. Con ham luong twong g
cua ching trong moi truong khong khi trong nha
cao hon khéng khi ngoai troi véi ham luong
trung binh lan Iuot Ia 25,45+19,49, 26,21+13,03

va 22,12+18,08 pg.m?3. Aldehyde c6 ngudn gbc
nhan tao |a propionladehyde hién dién trong tat
ca c4c mau va c6 ham luong kha cao. Két hop
VGi Céc ti 16 ndng d6 C1/C2 va C2/C3 khing dinh
rang cac hop chét carbonyl c¢6 ngudn gdc nhan
tao 1a chu yéu, trong d6 phat thai tir giao thong la
mét ngudn quan trong & TP. HCM.

Ti 1¢ nong do trong nha va ngoai troi (i lé
I/0) hau hét 16n hon 1 ¢ tat ca cac ngdi nha, cho
thdy ndng do cua cac hop chat carbonyl trong nha
I6n hon khong khi ngoai troi. Ngoai ra su hién
dién & ham lueong cao cua céac aldehyde c6 ngudn
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géc tir giao théng nhu benzaldehyde va
tolualdehyde va ti 1€ 1/0 16n hon 1 khéng qua
nhiéu cho thay chat lwong khéng khi trong nha bi
anh huong nhiéu boi chét lugng khong khi ngoai
troi. Két qua cua nghién ciu nay duoc so sanh
véi cac nghién cau khac trén thé gisi thay rang,
ham luong cua cac hop chat carbonyl trong moi
truong khéng khi trong nha nam mic trung binh,

trong khi d6 trong méi truong khong khi ngoai
troi ham lwong caa chidng cé gia tri kha cao. Tu
d6 cho thay cai thién chat luong khong khi ngoai
troi ciing gép phan lam ting chat luong khong
khi trong nha.

Loi cdm on: Nhém tac gia xin chdn thanh
cam on Truong Dai hoc Khoa hoc Tu nhién,
PHOG-HCM.

Partition of the carbonyl compounds
between the indoor and outdoor air at
residental areas in District 5, Ho Chi Minh

City
e Duong Huu Huy
e Dang Huong Minh Thu

e To ThiHien
University of Science, VNU-HCM

ABSTRACT

Indoor air pollution, especially for the air
toxic compounds such as carbonyls, is the most
common issue in large cities. Indoor and outdoor
air samples were simultaneously collected at six
homes to estimate the pollution levels of carbonyl
compounds at some points in the residential area,
Ho Chi Minh City. The gaseous carbonyls were
measured in the period of August and September,
2011 corresponding to the rainy season. The
results showed that formaldehyde, acetaldehyde
and acetone were the most abundant carbonyls in
both indoor and outdoor air, accounted 80 % of
the interested compounds, followed by
propionaldehyde and benzaldehyde. In the
outdoor air, the mean concentrations of
formaldehyde, acetaldehyde and acetone were
15.21+6.42, 13.7747.63, 12.11+11.72 ug.m’,
respectively. Meanwhile, the indoor

concentrations were 25.45+19.49, 26.21+13.03
and 22.12+18.08 ug.m® for formaldehyde,
acetaldenyde and  acetone,  respectively.
Formaldehyde/acetaldehyde and acetaldehyde/
propionaldehyde ratios were 2.23+1.41 and
6.09+5.00, respestively, indicating that main
sources of outdoor carbonyls came from the
anthropogenic source. The mean carbonyl
concentrations of the present study compared
with those of other countries showed that indoor
carbonyls were similar to other studies, but
outdoor carbonyls were much higher. In
addition, most of the indoor/outdoor ratios were
slightly higher than 1 and levels of benzaldehyde
and tolualdehyde were a little high in the indoor
air. These results indicated that the indoor
carbonyls were strongly affected by the outdoor
air infiltration.

Keywords: carbonyl compounds, formaldehyde, acetaldehyde, indoor air, outdoor air
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