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Tém tit: Trong nhirng nghién clru da cong bd, _phthalates duoc chi ra la nhom hoa chit co tac
dong tiéu cyc, anh huong dén cac co quan noi tiét cua dong vat. Tuy nhién, chua c6 su kiém soat
hiéu qua trong qua trinh st dungdandén phthalates phan bd pho biéntrong cac méi truong khac
nhau nhu khong khi, bui, nu6e thai, thyuce pham... va dang chuyen hoéa clia chiing di duoc tim thay
trong mau va nudc tiéu nguoi. Cac nghién ctru véhé sé phan bd pha cua cac phtalate néi riéng va
céc chat dé bay hoi n6i chung trong méi trudng khong khi ciing thu hat duge nhiéu sy quan tam.

Béo cao nay dé cap dén hé sé phan bd cua 10 hop chat phthalate trong pha hoi va pha hat tir cac
mau khong khi trong nha thu tai mot s6 tinh thanh phia Bic, Viét Nam. Hang sé phan bd (Kp) va
hé sé phén tan octanol/nuéc (Kow) trong mdi trudng khong khi trong nha duoc tinh toan cho cac
phthalate nghién ctru. Gia tri trung binh logKp cua cac phthalate dao dong tir -2,16 dén -1,31 va
gid tri trung binh logKow cta céc phthalate dao dong tir 10,2 dén 11,1. C6 su sai léch dang ké giira
cac gia tri logKp va logKow trong diéu kién chuin va méi truong khong khi trong nha. Két qua da

chi ra ring cac diéu kién méi trudng di tic dong lam thay dbi cac gia tri logKp va logKow.

T khéa: Phthalate, Kp, Kow, indoor air.

1. Giéi thiéu

Céc hop chét Phthalate di duogc sir dung
rong rdi trong san xuit cic san phim gia dung
nhu: nhua, do choi, bao bi, da nhan tao, thuc
pham va cac san phdm cham soc ca nhén [1, 2].
Trong s& cac phthalate, di (2-ethylhexyl)
phthalate (DEHP) va butyl benzyl phthalate
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(BBzP) la cic chét duoc sir dung chu yéu trong
san xudt cac loai polyme nhu polyvinylchloride
(PVC) [3, 4]. Dimethyl phthalate (DMP) va
phthalate dietyl (DEP) thudng dwoc tim thiy
trong dung moi, cac san pham cham séc ca
nhan va vat liéu pha [5,6]. Cac phthalate phd
bién khac nhu di(isobutyl) phthalate (DiBP) va
di (n-butyl) phthalate (DnBP) dugc sir dung
trong ca hai ung dung ké trén [7]. Ngoai ra,
phthalates thuong duoc st dung dé lam ting
tinh linh hoat, 9 déo dai va dan hdi cia céc vat
lidu [4].
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Cac nghién ciu gan day da danh gia anh
hudng tiéu cuc vé sy hap thu phthalate qua da
tor khong khi va san pharn cham soc cd nhan
[8]. Con duong phoi nhiém, cac hoa chat hap
thu qua da c¢6 thé dugc chuyén tryc tiép vao cac
md va cac co quan boi cac mao mach da [8].
Ngoai kha ning hap thu qua da, cac hoa chat
nay cé the xam nhap vao co the ngudi thong
qua in ubng hoic tiép xtic truc t1ep [9]. Qua céc
thir nghiém 1am sang, phoi nhiém qua da béi
phthalates thuong dugc xac dinh 1a sy hap thu
tir pha khi 1én bé mit cua co thé tiép xic. Tuy
nhién, phthalate tiép xtc véi da cé thé qua
nhidu con dudng nhu: tiép xtic v6i bé mit bi 6
nhidm, hap thu tryc tiép tir pha khi va su ling

dong cta pha hat [10]... Muc d6 anh huong cua
mdi phthalate t6i dong vat va con ngudi déu
khac nhau, trong d6 c6 sy khac biét ca vé lidu
lugng ciling nhu con duong xdm nhap vao co
thé sinh vat [11]. Co quan Bao vé Méi truong
Hoa Ky (USEPA) da xép phthalates vao nhém
cac chat 6 nhidm méi trudng va gy hai stic
khée con nguoi [12]. Nghién ctru nay dénh gia
su phan bd cia cac phthalate trong pha hoi va
pha hat tir mau khong khi trong nha thu tai mot
sb tinh phia Bic, Viét Nam. Két qua thu duogc
c6 thé so sanh véi mot sb nghién ctru trude
nham danh gi4 kha nang phan b cua phthalate
trong timg diéu kién méi truong cu thé.

Bang 1. Mot s6 thong tin cta cac hop chat phthalate trong nghién ciru
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«-»: Khéng c6 thong tin, a: 0.17 kPa (1.3 mm Hg)

Bang 2. Gidi han cho phép ctia mot sé phthalate anh hudng t6i sinh vét

LDs, Gidi han doi voi con nguoi
Viéttit  Con R R Liéu luong Pil: o xﬁl}wm Neguy Ele}n d,e nl?l?h }r feh

dudong DPong vat (mg/kg) cho phep mang hoac suc khoé an

(PEL) (IDLH)

DMP Miéng Chudtcéng 6,9 5 mg/m® 2000 mg/m° [17]
DEP Miéng Chudt cbng  9,5-31 - - [16]
DBP Miéng Chudt nhit 5,289 5 mg/m?® 4000 mg/m? [119?
DiBP Miéng Chudt 15 - - [16]
BzBP Miéng Chudt 18 - - [16]
DnHP Miéng Chuét 29,6 - - [16]
DEHP  Miéng Tho 34 5 mg/m° 5000 mg/m? [17]
DnOP Miéng Chuot cong 53,7 - - [20]
DCHP  Miéng Chudt >40 - - [16]
DPP Miéng Chudt 8 - - [16]

«-»: Khéng c6 thong tin;
2. Vit liéu va phwong phap
2.1. Héa chdt va thiét bi

Chat chudn: 10 chat chuan phthalate véi do
tinh khiét >98% cua hang Sigma-Aldrich (MO,
Hoa ky). Bay chat déng vi deuteri (d,-DMP, d,-
DEP, d,-DPP, d,-DiBP, d,-DnHP, d,-BzBP, va
d,-DEHP) véi d6 tinh khiét >99%, ctia hang Dr.
Ehrenstorfer (Puc), dugc sir dung lam chét
ddng hanh. Cac chat chuén va chat dong hanh
déu dugc mua & dang nguyén chét ban dau.

Dung m6i: n-hexane va acetone, véi do tinh
khiét sic ky, cia hiang Merck KGaA
(Darmstadt, Ptrc) va dichloromethane véi do

tinh khiét sic ky, cua hiang Fisher Scientific UK
(LE11 5RG, Vuong qudc Anh). Cac chét chuan
va chit dong hanh déu duoc pha trong dung
moi n-hexane, voi ndong do gbc 10000 ng/mL.
Sau d6 dung dich chat chuin dugc pha loing
dan dén ndng do 1am viéc thap nhét 5 ng/mL.
Thiét bi: Trong nghién ciru nay, hé thong
sic ky khi (GC-7890B) két ndi voi detector
khéi phd (MS-5977A) cia hing Agilent
Technologies, Hoa ky. Qué trinh tach sic ky
dugc thyc hién trén ¢t mao quan BD-5MS (30
m x 0,25 mm i.d. x 0,25 um). Khi mang (He)
tinh khiét 99,99%. Chwong trinh nhiét do, diéu
kién 1am viéc ciia hé théng GC/MS va quy trinh
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phan tich dd dugc md td ¢ nhiing cong trinh
trude [21].

2.2. Phuong phap phdan tich

Ong polyurethane foam (ORBO-1000 PUF
¢6 duong kinh trong 2,2 cm va chiéu dai 7,6cm)
cua hang Supelco (Bellefonte, PA, Hoa ky) va
mang loc thach anh cua hang Whatman, kich
thude 16 2,2 um, dudng kinh ngoai 32 mm)
duoc lam sach trude khi sir dung. Khong khi
trong nha dugc thu trong khoang thoi gian 12
dén 24 gio nho mot bom hut toe do thap (LP-7;
A.P. Buck Inc., Orlando, FL, Hoa ky) véi toc
do dong 4 lit/phut nhu hinh vé dudi day.

.-‘-: Teflon gitr filter

Polyurethan foam
I
\ Ong thay tinh

May bom hat
mau khéng khi

Hinh 1. Thiét bi thu mau khong khi.

MAu khong khi (bao gom ca PUFs va mang
loc thach anh) duogc giit ¢ -18°C cho dén khi
phan tich va thoi gian luu mau trudc khi phan
tich khéng qua 2 tuan.

2.3. Quy trinh chudn bi mau

Qu4 trinh thu mau, chuin bi mau va quy
trinh phan tich da xac dinh dugc gidi han phat
hién (MDL) ciing nhu gidi han dinh lugng cia
phuong phap (MQL) phu hop.

Trong pha hat, khoang MDL cua cac
phthalate dao dong trong khoang tur 0,5-1,5
ng/g voi MDL cia DnOP va DCHP cao nhét
(1,5 ug/g), tiép d6 dén DMP, DnHP va BzBP
c6 MDL la 1,0 pg/g va cac phthalate con lai c6
MDL 1a 0,5 pg/g. Tu cac gia tri MDL xac dinh

dugc nhu da néu ching toi tién hanh xac dinh
MQL thong qua mdi lién hé gitta MDL va
MQL nhu sau: MQL = 3MDL. Vi vy, cac gia
tri MQL cua cac phthalate tuong mg va dao
dong trong khoang tr 1,5-4,5 pg/gTrong pha
hoi, gia tri MDL va MQL cua cac phthalate
thip hon trong pha hat (dong nghia, do nhay tot
hon so v6i xac dinh & pha hat) dao dong trong
khoang tr 0,03-0,1 ng/m®* va 0,1-
0,3ng/m® twong tmg. Trong do6, gia tri MDL ciia
DnOP va DCHP la cao nhét (0,1 ng/m®), dén
DMP va DnHP ( 0,07 ng/m®), BzBP (0,05
ng/m®) va cac phthalate con lai c6 MDL la 0,03
ng/m*. Tuong tmg v6i MDL thi MQL ciia cac
phthalate cling ting gip 3 lan va tuong Ung
MQL cta DnOP va DCHP 1a cao nhit (0,3
ng/m?), dén DMP va DnHP (0,2 ng/m°), BzBP
(0,15 ng/m®) va cacphthalate con lai 1a 0,1
ng/m>.

2.4. Cong thirc xac dinh Kp, Kow

Hang s6 phan bé (Kp) va hé sb phan tan
octanol/nuge (Kow) cua céc phthalate duge wdc
lugng dua trén néng d6 do dugc trong pha khi
va pha hat tir cic mau khong khi trong nha. Cac
ly thuyét va phuong trinh dé tinh toan log (Kp)
va log (Kow) cua phthalate dd dugc néu trong
cac nghién ctru da cong bo trude do [22)

Hing sb phan bd (Kp) c6 don vi m¥/ug,
dugc xac dinh theo phuong trinh (1):

Kp = (F/ITSP)/A Q)

Trong d6, F (ng/m® va A (ng/m®) 1a ndng
do phathalate tuong ung trong pha hat va pha
khi, con gia tri TSP (ug/m°) la nong do cua cac
hat trong khong khi. Ngoai ra, moi quan hé co
ban gitra Kp va Kow [23] da duoc tac gia chi ra
nhu trong phuong trinh (2):

Kp = (fom - Kow)/ Ppart )

Trong do: fom = 0,4 (1a lugng chét hiru co ¢
trong pha hat) va mat do hat 1a pye = 1000
kg/m® = 1.10" ng/m[24], thu dugc phuong
trinh (3)

log (Kow) = log (Kp) + 12,40 (3)

_ Kp va log(Kp) dugc xac dinh dua trén ty 1€
nong d¢ trung binh cta cac phthalate trong pha
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hat va pha hoi. Phuong trinh (3) duoc st dung
dé tinh gia tri log (Kow).

3. Két qua va thio luin

3.1. Nong d¢ cia phthalate trong trong pha hat
va pha hoi

_ Tur két qua thu dugc ching t0i da biéu thi
nong do cia moi phthalate trong pha hat va pha
hoi qua céc hinh dudi day.
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Qua Hinh 2 ta nhan thdy, tong ndng do
DMP tai Thai Binh & ca hai pha 1a 16n nhit,
trong d6, lwong DMP & pha hoi 16n hon rat
nhiéu va khac biét rd rét so véi trong pha hat.
Ngoai ra, lugng DMP trong pha hoi khong khi
thu tai Thai Binh 13 16n nhét, tiép do dén Ha
Noi, Tuyén Quang va ¢ Bic Ninh 1a nho nhat.
Lugng DMP trong pha hat khong khi trong nha
thu tai Bic Ninh ciing nho nhét va chiém luong
nho khong déng ké.
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Hinh 2. Nong d6 ciia mdt s phthalate trong pha hoi va pha hat.
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Néng do cua DEP tai Ha Noi trong c4 2 pha
12 16n nhat, trong d6 DEP ¢ pha hoi cao nhét va
¢ cach biét rat rd so v6i trong pha hat va cao
gip nhiéu lan so vé6i cac dia diém con lai. Con
trong pha hat, lugng DEP tai cic dia diém khac
nhau gan nhu khong c6 su khac biét dang ké.

Tong noéng do ciia DIBP tai Ha Noi trong ca
2 pha 1a 16n nhit va ¢ pha hoi c6 lugng DIBP
16n nhat, con tai Bic Ninh, Thai Binh, Tuyén
Quang thi nho hon va kha dong déu tai cac dia
diém. Riéng trong pha hat, lugng DIBP tai Ha
Noi 16n nhét va tai Bac Ninh la nho nhat.

Nong d6 DBP trong pha hoi tai Ha Noi la
16n nhit va tai Thai Binh 1a nhé nhat. Con tai
Bic Ninh va Tuyén Quang thi lwong DBP
tuong d6i bang nhau. Trong pha hat, luong
DBP tai Thai Binh 16n nhéat va Tuyén Quang
nho nhét, con tai Bic Ninh va Ha Noi tvong dbi
ddng déu. Va téng ndng do DBP trong 2 pha tai
Ha Noi 1a 16n nhat.

Tong noéng d6 caa DCHP tai Ha Noi trong
ca 2 pha 1a 16n nhit. Va & pha hat thi lugng
DCHP tai Ha Noi 1a 16n nhat, tiép d6 dén Thai
Binh, con tai Bic Ninh va Tuyén Quang thi nho
hon va kha dong déu. Riéng trong pha hoi,
luong DCHP tai Ha Noi 16n nhat va tai Tuyén
Quang 13 nho nhat.

Ham lugng DEHP trong pha hat tai cac dia
diém kha dong déu va khong khi thu tai Béc
Ninh ¢6 chira ham lwong DEHP nhiéu hon
khong dang ké so v6i cac khu vyc khac. Twong
tu,trong pha hoi, lugng DEHP & Thai Binh la
nho nhét va kha dong déu & cicdiadiém con lai.

3.2. Két qua xdc dinh Kp va Kow

T sb liéu tinh toan ndng d6 cia mdi
phthalate trong pha hoi va pha hat, két hop véi
cong thirc tinh toan gid tri logKp va logKow
(theo cac cong thuc da néu ¢ muc 2.3 nhu trén)
gia tri udc lugng trung binh cia logKp va
logKow nhu hinh 3 dudi day.

Trong 36, cac gia tri udc lugng trung binh
ctia logKp va logKow ddi véi ting phthalate 1a
tuong dbi ddng déu, trong do, logKp dao dong
tir -3,48 dén -1,51 va logKow dao dong tir 8,92
dén 10,9.

mlogkp  mlogKow

Gid trf wore lwgng ¢ 2 bogKpua logKow trong pha
hoi va pha hat

DMP DEP DPP DiBP DBP DnHP BzBP DCHP DEHP DnOP

Hinh 3. Gia tri uéc luong trung binh cua logKp va
logKow d6i v6i mdi phthalate.

Thay rang, cac gia tri udc luong trung binh
ctia logKp va logKow ddi véi ting phthalate 1a
tuong dbi dong déu, trong do, logKp dao dong
tir -3,48 dén -1,51 va logKow dao dong tir 8,92
dén 10,9.

3.3. So sanh gia tri Kp va Kow cua phthalate
VOi cac nghién ciru trucc

Trong nghién ctru nay, ching toi di tién
hanh x4c dinh gid tri uwdc lugng cua logKow
thong qua gia tri ndong d6 cua moi phthalate tai
mdi dia diém thu miu. Sau d6, so sanh cac gia
tri thu dugctrong nghién ctru nay voéi cac gia tri
trong cac nghién ciu (Bang 1) va mot nghién
clru dd cong bd tai Hoa ky [21]. Két qua duoc
chi ra nhu ¢ hinh 4.

M Nghién cirunay M Theo bang1 [22]

Gid trj logKow

DMP DEP DBP BzBP DCHP DEHP DnoP

Hinh 4.So sanh gia tri logKow trong mot s6 nghién
ctru khac nhau.

Tir hinh 4 nhan thdy, cac gia tri logKow
trong nghién ctru c6 sy dong déu nhau so voi
nghién ctru [21], nhung cao hon so véi cac gia
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tri logKow dugc cong bé & bang 1.Ngoai ra,
trong nghién ctru [21] va cac nghién ctru (Bang
1) khong d& cap t6i logKp caa DnHP, DIBP,
DnOP, DPP nén trong bao céo nay ching toi
khong so sanh duogc gia tri logKow cua cac
phthalat vira néu.

4. Két luan

Nghién ctru ctia chung toi di gép phan vao

viéc danh gia mirc d6 phan b ciia cac hop chit
phthalate trong pha hat va pha hoi. Két qua do
da cho ta mot goc nhin khac vé su phan bo ciing
nhu tinh trang 6 nhiém moi trudng ma phthalate
gay ra.

Cén c6 nhimg nghién ctru tiép theo dé hiéu

rd hon cacqua trinh va con dudng xam nhép cia
phthalates vao co thé con ngudi, qua do6 danh
gia tong quat hon vé mic do anh hudng cia
phthalates t6i strc khoe cong dong.
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The Constant of Kp and Kow of Phthalates
in Indoor Air in Vietnam
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Abstract: Several previous studies, phthalates have been reported to be reproductive and
endocrine toxicants in laboratory animals. However, the wide use of phthalates is the cause of
common distribution of these compounds in various environments such as air, dust, wastewater, and
food, etc., and their metabolism forms have been found in human blood and urine. In which, the
distribution coefficients of phthalates and volatile compound in indoor air is attracting a lot of
attention. This report mentions the distribution coefficients of ten phthalates between vapor phase and
particle phase from indoor airin some cities in Vietnam. The gas-particle partition coefficient (Kp) and
the octanol-water partition coefficient (Kow) of phthalates were calculated on the basis of the
measured concentration in vapor phase and particulate phases. The meanlogKp valuesof ten phthalates
ranged from -2.16 to -1.31, meanwhile the mean logKow values ranged from 10.23 to 11.08. It is the
difference of the logKp and logKow values between standard and real indoor air conditions. These
results suggest that the Kp and Kow values of phthalates are strongly depend on the environmental
conditions.

Keywords: Phthalates, Kp, Kow, indoor air.



