16

Thuc trang phaoi nhiém di-n-butyl phthalate (DBP)
cGia ngudi lao dong tai mot s6 co s& ché bién cao su
khu vuc mién Trung

Truong Thi Thdy Quynh®, Nhan Hong Quang®, Tran Lé Van Thanhe

Tom tit:

Di-n-butyl phthalate (DBP) hoa chat thudc ho Phthalates, thuong duoc st dung trong cac nganh
cong nghiép hién dai voi nhiéu cong dung. N6 duoc stt dung nhu mot phu gia cho chat két
dinh. DBP ¢6 thé hoa tan trong cac dung moi htru co khac nhau nhu trong rugu, ete va benzene.
Ngoai ra DBP con dugc st dung nhu mot chat chéng dn mon, duoc thém vao lam chat phu
gia dé tang tinh déo va tdng do bén cho cao su (Williams et al., 2016). Phthalates khong dugc
lien két bang lién két cong hoa tri véi chudi polyme, ma cac phan tr cta chiing dugc nhing
vao gitta cac phan ti chudi polyme, vi vay, ching c6 thé ro ri hodc bay hoi vao khong khi va
dé dang phoi nhiém ra moi truong (U.S, 2012). Trong diéu kién ndng néng, nhiét 46 cao & khu
vuc mién Trung thi t6c do bay hoi DBP cang 16n va nguy co anh hudng dén stic khoe nguoi lao
dong cang cao. Dé danh gia muic phoi nhiém cta ngudi lao dong, chting toi tién hanh 1dy mau
liéu tiép xtc ca nhan vé nong do DBP trong viung thd cua 200 cong nhan lam viéc tai cac cong
doan c6 phat sinh DBP ¢ mot s6 co so ché bién cao su khu vuc mién Trung. Két qua ghi nhan
duoc gia tri nong do DBP cao nhét la 0,1604 mg/m? tai khu vuc luu héa co sé 2 (CS2) 6 Quang
Nam. Cong nhan lam viéc tai cac khu vuc san xuat khac nhau c6 mic do phoi nhiém DBP khéc
nhau. Phoi nhiém véi hop chat DBP c6 thé xdy ra thong qua duong ho hap tai noi san xuat c6
st dung phthalate. Két qua thu thap dugc thong qua viéc khao sét danh gia hién trang phoi
nhiém DBP tai cac co s& nghién ctru duoc trinh bay va thao luan trong bai bao, tir d6 lam co s
dé xay dung céc giadi phap bao vé stc khde cho nguoi lao dong.

Tix khoa: di-n-butyl phthalate, moi truong lao dong, phoi nhiém di-n-butyl phthalate, nguoi lao dong,
ché'bién cao su
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Situation of Exposure to Di-n-Butyl Phthalate (DBP) of Workers
at Some Rubber Processing Facilities in the Central Region

Truong Thi Thuy Quynh?®, Nhan Hong Quang®, Tran Le Van Thanh®

Abstract:

Di-n-butyl phthalate (DBP) is a chemical compound belonging to the Phthalates family and
is commonly used in various modern industries for multiple purposes. It is employed as an
additive for adhesive materials. DBP can dissolve in various organic solvents such as alcohol,
ether, and benzene. Additionally, it is used as a corrosion inhibitor and is added as an auxiliary
agent to increase the flexibility and durability of rubber (Williams et al., 2016). Phthalates are not
chemically bonded to polymer chains by covalent bond but rather embed themselves among
the polymer chain molecules, making them prone to leaching or vaporizing into the air and
easily exposed to the environment (U.S, 2012). Under hot and sunny conditions, particularly
in the high-temperature regions of the Central area, the rate of DBP vaporization increases,
posing a higher risk to the health of laborers. In order to assess worker exposure level, individual
worker exposure dose sampling of DBP concentration in the breathing zone of 200 workers
working at stages where DBP arises in some processing facilities rubber in the Central Region
were conducted. The highest recorded DBP concentration was 0.1604 mg/m?® in the curing area
of Facility 2 (CS2) in Quang Nam. Workers in different production areas had varying levels
of DBP exposure. Exposure to DBP compounds can occur through inhalation in areas where
phthalates are used. The results collected through the assessment of current DBP exposure
conditions at the research facilities presented and discussed in this paper serve as the basis for
developing health protection solutions for workers.

Key words: : di-n-butyl phthalate, working environment, pathology, exposure to di-n-butyl phthalate,
workers, rubber processing
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Dit van dé

Tai Viét Nam, nganh cong nghiép ché bién cao su 1a mét trong sé nhiing nganh quan
trong trong su phét trién ctia kinh t& xa hoi. Nhiéu san phadm cao su da tang truéng nhanh
trong nhimg ndm gan day nhu sdm 16p, giang tay, d€ giay, phu kién xe 6 t6, ném goi...
Nam 2020 san lugng san xuét sdm 16p 6 t6 udc dat 1 triéu 16p/nam, giay dép dat 265,6 triéu
doéi... (Bo Cong Thuong, 2020)

Nhimg san pham nay déu c6 gia tri cao va kim ngach xuat khau 16n, san phadm
cao su da dang, bao gom: sam 10p, bang tai, d€ giay, ging tay va nhiéu mat hang khac.
S6 lieu tir Tong cuc Hai quan cho thay ndm 2017 téng kim ngach xuét khau san phdm cao
su tir Viet Nam dat 2,176 ty USD. Hai nhém sdn phadm duoc xudt khau nhiéu nhat 1a 16p xe
(trén 920 triéu USD vé kim ngach) va linh kién cao su ky thuat (trén 480 triéu USD) (Hiép
hoi Cao su Viét Nam - VRA, 2018)

Phthalates (PAEs) duoc st dung rong rai trong nganh cong nghiép cao su dé lam
chat hoa déo. Cac hgp chat Phthalates duoc st dung phé bién nhat la di-n-butyl phthalate
(DBP) va di-iso-octyl phthalate (DIOP). Theo s6 liéu khéao sat, ndm 1998 gan 26.000 tan
DBP dugc san xuat & Chau Au, hon 70% duoc st dung trong nhua va ché bién cao su, ngoai
ra dugc st dung san xuat thudc nhudém, chat phan tan, vecni, keo dan (TCVN 10736-33:
2017, 2017); (Afshari et al., 2004).

Phthalates c6 nguy co anh huéng nghiém trong ddi v6i stic khde con nguodi nhu tén
thuong ADN trong nhan tinh tring, cac thong s6 tinh dich cua con nguoi va hormone sinh
san (Duty et al., 2003). Co quan qudc té€ chuyén nghién ctu vé ung thu (IARC, 1982) da
cong bd Phthalates 1a mot chat c6 thé gay ung thu cho con ngudi (nhém 2B). Khi tiép xdc,
Phthalates duoc chuyén héa nhanh chéng va bai tiét qua nudc tiéu va phan (ATSDR 1995,
2001, 2002.).

Ngoai ra, viéc ti€p xtc véi Phthalates con gay ra mot so6 van dé stuc khde khac, bao
gom roi loan noi tiét va roi loan diéu hoa sinh san (Liu et al., 2018), day thi s6m, lac ndi mac
ta cung, di tat gioi tinh, vo sinh, sy phat trién ctia thai nhi bi thay daéi, ung thu vi va da,
béo phi, tiéu duong loai II (Casals-Casas et al., 2011; Hatch et al., 2008) tang dong giam chu
¥, 16i loan phd tu ky, nguy co tim mach, ting huyét ap (Muscogiuri et al., 2017), hen suyén
va di tng (Jaakkola et al., 2008).

Dang chti ¥, nghién ctru ctia Zhu va cong su (2018) da chi ra rang mot s6 PAEs (Dioctyl
phthalate (DEHP), Benzyl butyl phthalate (BBP )va DBP bi nghi ngo 1a anh hudng vao cac
gen lién quan dén chu ky té bao chiu trach nhiém cho sy ting sinh t€ bao ung thu tuyén
tién liet. Diéu d6 da duoc chimg minh rang PAEs sé thic ddy su phat trién cua té bao ung
thu tuyén tién liét PC3 va 22RV1 thong qua viéc diéu chinh ting MAPK, c-fos va c-Jun, day
1a ba protein lién quan dén sy ting sinh té bao qua trung gian AP-1. Bén canh d6, nghién
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cru nay cling tiét 16 ring viéc tiép xtc véi Phthalates sé gay ra hoat dong gay khdi u thong
qua viéc kich hoat cac con duong tin hi¢u khac nhau (cAMP / PKA / CREB, PI3K / PKB,
c-jun, HDAC6 / c-myc) qua trung gian cua sy tuong tac cua ching voi AhR , PPAR va ER
(M. Zhu et al., 2018).

Phoi nhiém Phthalates trong nganh cong nghiép cao su da lam phat sinh mot s6 lo
ngai vé stic khoe nghé nghiép. Roi loan sinh san da dugc quan sat thiy trong mot s6 nghién
ctru gifta cac cong nhan cao su va né da dugc gia thuyét rang diéu nay c6 thé lién quan véi
viéc tiép xtc voi cac hoa chat cao su nhu CS, va Phthalates (Duty va cong su., 2003),(Figa-
Talamanca, 1984). Nghién cttu cia Vermeulen da chi ra rdng, giam sat sinh hoc qua phan
tich axit phthalic va axit 2-thiothiazolidin-4-carboxylic trong 386 mau nudc tiéu duge thu
thap tir 101 cong nhan nguoi Ha Lan lam viéc tai 09 nha may cao su cho thay nong do
trung binh cua axit phthalic da ting gap doi trong tuan lam viéc so v6i ndong do do duoc
vao chu nhat (GM, 83 ug/l), voi su gia ting tuyét déi khoang 70 pg/1, nong do khong
khéc biét dang ké gitta tht ba, tht tu va tht ndm (GM, 148 pg/1, 152 ug/1 va 164 pg/l,)
(Vermeulen et al., 2000).

Nghién ctu cta Hines va cong sy ( 2011) cho thdy nguoi lao ddng tir nha méy san
xuat cao su c6 ndng dd chat chuyén hoa diethylhexyl-phthalate trong nuéc tiéu gap 3 1an
so voi nong do do dugce trong dan (Hines et al., 2011).

Tuy nhién hién nay nuéc ta chua cé nghién cttu nao dugc thuc hién dé danh gia su
anh hudng cua DBP lén stc khoé ctia nguoi lao dong trong cac co sd ché bién cao su. Do
do, nghién ctru nay duoc thuc hién nhdm danh gia thuc trang phoi nhiém DBP trong moi
truong lao dong tai cac co sd ché bién cao su khu vuc mién Trung Viét Nam la rat can thiét.

Doi tugng va phuong phap nghién ctru
Déi tugng nghién ciru
Mot vai thong tin co ban ctia DBP dugc trinh bay duéi Bang 1 nhu sau:
Bang 1. Thong tin vé DBP (Lobachemie, 2016)

. » Di-n-butyl
Tinh chat phthalate (DBP) ﬁ

Cong thic phan ta C, H,.O, EjA//\O/\/\
Khoi 1 han tQ 1 278,34

. 701 uong phan tt (g/mol) 8,3 O~
Diém néng chay °C 340 (|)|
Ap sudt hoa hoi (Pa) 0,097
Log Kow 4,57 Hinh SEQ Hinh \* ARABIC
Do tan trong nudec (mg/1) 10 1. Cong thiic cau tao cua DBP
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Trong pham vi nghién ctu cua dé tai nay, nhém nghién ctu trong tam danh gia thuc
trang phoi nhiém DBP cta nguoi lao dong tai mot s6 co s ché bién cao su khu vuc mién
Trung, bao gdbm mot co sé & Pa Nang va mot co s¢ & Quang Nam. Hai don vi nay c6 cac
quy trinh cong nghé phu hop voi dé tai va s6 luong cong nhan du dé thuc hién. Thoi gian
thuc hién tai co sé 1(CS1) la thang 8.2022, co s 2(CS2) la thang 3 va thang 6.2023. Khao
sat duoc thuc hién tai cac cong doan trong day chuyén san xudt c6 st dung Phthalates (bo
phan truc ti€p) va cac mau doi ching thuc hién tai cac vi tri khong str dung Phthalates (bd
phén gian ti€p). Mot s6 thong tin vé cac co s6 nhom nghién ctru da thu thap trong qua trinh
khao sat dugc trinh bay ¢ Bang 2.

Béng 2. Thong tin vé co s dugc khao sat

Ky So1 .
Ay Pia chi y u?ng Cong suat
hiéu ’ lao dong
Lo G, buong Ta Quang Buu, 780.000 chiéc 16p 6 to6 cac loai/
CS1 | Phuong Hoa Hiép Béc, Q. Lién | 3.000 nguoi | ndm, 800.000 sdm 6 t6/nam,
Chiéu, TP. Da N&ng 390.000 y€m 6 to céc loai/ndm.

Cum cong nghiép An Luu - P.
CS2 Dién Nam Dong - Huyén Dién | 1.100 nguoi
Ban - Tinh Quang Nam

7.200.000 san phdm/nam
(d€ giay + giay thanh pham )

Phwong phdp nghién citu
Thiét ké nghién citu mo td cit ngang

Viéc thu mau néng do DPB tai vung théd cua nguodi lao dong dugc thyc hién tai cac
cong doan tron hoa chét, nghién, phdi tron, ép dun, can luyén, danh tanh, xe phoi, ban ché
pham, gia vai, Idp may hé thong méi, luu héa ctia CS1 va chuan bi nguyén liéu, pha tron
hoa chat, nghién, phdi tron, so luyén, nhao luyén, can luyén, tao hinh, ban thanh pham, ban
ché& pham, luu héa cua CS2, day la cong doan c6 st dung chat Phthalates trong quy trinh
san xudt, bén canh d6, nhém nghién ctu ciing da thuc hién viéc thu mau déi ching tai cac
vi tri van phong, nhiing vi tri dugc bo tri cach xa v6i khu vyc san xuat.

Trudce khi tién hanh thu mau, nhém nghién ctru da khao sat quy trinh cong nghé san
xudt cta cac co sg, nhan thay so lugng cong nhan lam viéc tai céac vi tri c6 kha ndng phoi
nhiém DBP chi€m s6 lugng khong nhiéu, nguyén nhan la do céc vi tri lam viéc trong quy
trinh san xuét, noi ma nguoi lao dong c6 nguy co tiép xtc nhiéu voi cac chat doc hai da
duogc céc co sé da chuyén sang co gidi hoa, tu dong héa nhadm bao vé stic khde ctia nguoi
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lao dong. Chinh vi vay, nhom nghién ctru da lay hét s6 luong cong nhén tai cac bo phan
trén vo6i s6 lugng 200 nguoi.

Bén canh viéc khao sét thu mau trong moi truong lao dong, nhém nghién ctru da tién
hanh thu thap thong tin bing bang cau hdi dé c6 dugc cac thong tin cd nhan nhu: s6 tudi,
gi6i tinh, tudi nghé, vi tri lam viéc, ché do nghi ngoi, cac biéu hién stc khde... va tim hiéu
thém céc giai phap xt ly vé ky thuat, phuong tién bao vé ca nhan, ché€ do bdi dudng, kham
stc khoe.

Phurong phip ldy mau

Tai vi tri duoc lya chon khao sat, nhém nghién ctu tién hanh gén bom thu mau lén
nguoi lao dong. 6ng than duoc 1dp vao thiét bi thu mau la 6ng Tenax TA lam bang thuy
tinh c6 chtra than hoat tinh v6i ¢d hat 0,18 mm - 0,6 mm, trudc 6ng than lép thém dau bao
vé dé tranh gay anh hudng cho ngudi deo mau (Hinh 2). 6ng than dugc 14p vao mot cach
chdc chdn va huéng ddu dng bao vé (dau hat) vé viing thd ctia nguoi lao dong, tranh khong
dé bi tut dng do va cham véi 40 quan hodc may moc thiét bi (Hinh 3). Diéu chinh luu lugng,
vi tri bom thu mau thuén tién cho nguoi lao ddng trong qua trinh 1am viéc réi tién hanh thu
mau (st dung bom hut Sibata toc do 0,1 lit/ phut). Thay mau dinh ky moi ca (4 tiéng/lan),
thoi gian thay mau trong khoang 5 phut dam bao than hoat tinh trong 6ng than khong bi
bao hoa. D6i voi nguoi thu mau, trong qua trinh lam viéc luén deo mau, ké ca thoi gian tich
cuc (nghi ngoi gitta cac ca, u6ng nudc hay di chuyén dén céc vi tri lam viéc khéc...). Trong
gid nghi trua, thao may va bao quan, luu mau 1an 1 va ldp mau méi chudn bi cho giai doan
lam viéc tiép vao gid chiéu, luu lai nhat ky mau (thoi gian thu mau, luu luong hat) day du
vao bién ban thu mau. Viéc thu mau dugc tién hanh trong toan bo thoi gian lam viéc cua
ngudi lao dong. Cudi gio lam viéc thu tat ca cac mau bao quan trong hop x6p va luu mau
dua vé phong thi nghiém theo quy trinh &p dung tiéu chuan 1SO 17025.

Ong ndi gitra Ong > Dau

Hinh 2. Cach 1ip mau vao bom Hinh 3. Thu mau ca nhan
cho cong tac thu mau
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Ky thudt phan tich di-n-butyl phthalate theo TCVN 10736-33:2017

Hé thong thiét bi GC/MS-QP2020 ctia hang Shimadzu - Nhat Ban, kem theo cot séc
ky DB-5MS Ultra Iner (chiéu dai 60 m; dudong kinh 0,25 mm; c¢& hat 0,25 pm) cta hang
Shimadzu, khi mang He > 99,995%; phan mém xt Iy ph6 NIST Mass spectral Librarie 2008
dé xtr 1y va xac dinh cac diéu kién thich hgp cho qua trinh séc ky; can phan tich AE 240 cda
hang Mettler, Thuy Sy (c6 do chinh xac 10-4 g); bé siéu 4&m Elma - S100 Elmasonic, Dtc hd
tro qua trinh xr Iy mau; cac hoa chat duoc st dung 1a cac hoa chat tinh khiét phan tich (PA)
va tinh khiét sdc ky (PC) ctia hang Merck, bao gdém: acetonitrile (PA), di-n-butyl phthalate
(PC); nuéce sach dé pha ché hda chat, trang, rira dung cu... 1a nudc cat hai 1an (duoc cat
bang may Hamilton WSC ctia hang Hamilton - Anh). Tién hanh d4t chat hap thu trong 6ng
than vao vial 2ml. Thém 1ml dung dich giai hadp acetonitrile. Day ndp ngay, siéu 4m trong
thoi gian 45 phat, thinh thodng 14c nhe. Loc mau qua dau loc 0,45 um trude khi tién hanh
phan tich. Phan tich DBP trong dung dich giai hap trén thiét bi GC/MS-QP2020. Diéu kién
phan tich: nhiét do budng tiém mau 320°C, thé tich tiém mau 2 pL, ché do tiém mau khong
chia dong. Chuong trinh gradient nhiét do: nhiét do 35°C trong vong 1 phat, tang nhiét do
20°C/phut toi 200°C, gitt trong vong 5 phut, tang nhiét do 5°C/phut t6i 260°C, gitt trong
vong 5 phtt. Diéu kién lam viéc ctia thiét bi khéi phd: ngudn ion héa EI (Ion héa trén co
sO ban phé dién ti); nhiét do ngudn ion hoa: 230°C; nhiét do interface: 120°C; thoi gian cit
dung moéi: 0,1 phut; hiéu thé detector: 0,1kV; ché d6 phan tich lya chon manh (SIM): DBP
(149, 223, 205).

Chudn bj chat chudn

Dung dich chuan DBP 1.000 ppb: Can 1g DBP dinh mtc [én 1.000 ml badng dung moi
acetonitril. Dung dich chudn DBP 100 ppb: Hat 10ml dung dich DBP 1.000 ppb dinh mtrc
1én 100ml bang dung moi acetonitril. Chuan bi dung dich chuan DBP véi ndng do 2,5 ppb;
5 ppb, 10 ppb, 20 ppb, 30 ppb theo cac budc nhu sau:

Bang 3. Bang néng do day chuan DBP

STT 1 2 3 4 5

CBDP (ppb) 2,5 5 10 20 30

VBDP 100ppb (ml) 0,25 0,5 1 2 3
Dinh mtc dén vach bang dung mdi acetonitril trong binh dinh mtc 10 ml

Chudn bj tir nuéc sach (nudce cat 2 1an) theo cach tuong tu nhu d6i v6i mau phan tich
va dugc phan tich trude khi phan tich mau. Nong do DBP trong mau duoc tinh tir phuong
trinh duong chuan (1):

X (ppb) = (Y -b)/a 1)
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Trong do6, X 1a nong d6 DBP trong dung dich phan tich; Y: tin hiéu do (dién tich peak)
ctia DBP; a: hé s6 goc (do doc); b: doan cét trén truc tung.

Chung t6i da tién hanh kiém soat chat luong ctia phép thir tai phong thi nghiém cta
Phén vién Khoa hoc An toan Vé sinh Lao dong va Bao vé Moi truong mién Trung. Voi cac
diéu kién phan tich, phuong phéap c6 giéi han phat hién thap (0,0004 mg/m?), do 14p lai tot
(RSD £8,2%, n =7), va d6 dung dat yéu cau voi do thu hoi 88,4 dén 114,1%. Co6 su tuong
quan tuyén tinh tot gitta nong d6 DPB va dién tich peak trong khoang 2,5 ppb - 30 ppb (R
= 0,9999).

Moi quan hé gitta dién tich peak va

45000&2 n6ng d6 DBP

o 2000000 -

o00ey o y = 62086x - 73991

300000 & 1500000 - R2=0.998

200 "‘c":: 1000000 -

2000001

- & [ g 500000 -

fo0000] ! o\ 0 T T T T T 1

- A\ 0 5 100 15 20 25 30
A e Néng d6 DBP (ppb)

Hinh 4. Sic ky d8 va d6 thi biéu dién quan hé¢ giita Sp va CDBP
khi xac dinh duong chuan & néng do tir 2,5 dén 30ppb

Phurong phdp danh gid phoi nhiém ciia DBP 1én siic khoe con nguoi

Liéu ti€p xtuc Dex duoc tinh toan nhu sau:

IR

Dex =

Cx 1000
3 XCx

BW

= (ng/ngay) )

Thong s6

Gia tri

T&c do hit thd (IR) (m*/ngay)

7,6 (tré em); 19,02 (dan 6ng); 14,7 (dan ba)

Trong lugng co thé trung binh (BW) (kg)

62,7 (dan 6ng); 54,4 (dan ba)

Noéng d6 DBP (C) (mg/m®)

Theo bang tinh

Cdc gid tri trong bang duogc 18y cho nguoi Chiu A va téc do hit the chi lay 01 ca lam viéc
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Co quan bao vé méi truong Hoa Ky da ban hanh S6 tay vé cic yéu to phoi nhiém c6 dua
ra cong thiic (2) dé tinh toan kha nang phoi nhiém DBP trong khong khi v6i con ngudi qua
duong ho hap (US.EPA, 1997). Nhiéu nghién ctu trén thé giéi da va dang st dung cong
thiic nay dé danh gia su phoi nhiém ctia mot s6 Phthalates trong khong khi vao co thé con
nguoi thong qua duong ho hap (Clark et al., 2011; Guo et al., 2011).

Khi vao co thé con nguoi, Phthalates c6 thé pha vé hé thong noi tiét bang cach lien két
vOi cac phan t& muc tiéu va can thiép vao ndi tiét to can br?mg noi moi. Do d6 chiing duoc
phén loai la cac hop chét gay ro6i loan noi tiét (EDCs). Cac hgp chat nay da duoc phat hién
trong thuc pham, nudc, khong khi, sdn pham tiéu dung va cac chuyén héa sinh hoc (nuéce
tiéu, mau, phan, phan su, stta me, nudc 6i va nudc bot), chiing c6 kha ning lam suy giam
stic khoe con nguoi nhu phu nit c6 thai, tré so sinh, tré em va nguoi 16n. Nhiing anh huéng
x&u dén stc khoe duoc chi ra ngay ca & muc do phoi nhiém rat thap, d6 1a dic diém dién
hinh ctia EDC (Mariana et al., 2016). Tir d6, US EPA da dé xuat muc tiéu thu hang ngay c6
thé chdp nhan dugc (TDI) thdp hon cho tong thé Phthalates 1a 20 ug/kg bw/ngay (Rolfo
et al., 2020).

Liéu tiép xtc thong thuong dugce quy dinh cho ¢ 3 con duong 1a qua da, qua &n udng
va qua hit thd. Tuy nhién ¢ Viét Nam thi Quyét dinh s6 3733:2002/QD-BYT d6i véi chat khi
chi quy dinh qua con duong hit thd, do d6, dé thuan tién trong viéc so sanh két qua phan
tich, ching toi st dung tiéu chudn quy dinh liéu tiép xdc ctia My dé du béo rti ro d6i véi
stic khoe nguoi lao dong khi tiép xtc voi Phthalates.

Viéc danh gia phoi nhiém nong d¢ DBP duoc so sanh vai liéu tham chiéu ctia B Y t&
(Quyét dinh s6 3733/2002/QD-BYT - Quyét dinh vé viéc ban hanh 21 tiéu chuan vé sinh
lao dong, 05 nguyén tac va 07 thong sd vé sinh lao dong) va liéu tham chiéu do phoi nhiém
hang ngay ctia DBP duoc dua ra bdi van phong Panh gid Nguy co Stc khde Moi truong
Hoa Ky (OEHHA 2017).

Két qua va thao luin
Quy trinh cong nghé ciia cdc co so dwgc khdo sat

CS1 1a don vi san xudt sdm 16p 06 to, xe dap, xe mdy va loai san phé{m cao su k¥ thuat
dap tng nhu cau da dang tai cac cong trinh giao thong, bén cang, cac chi tiét cao su ky
thuat cda xe 0 t0... Quy trinh san xuét co sd dugc mo ta chi tiét theo Hinh 5.
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Vai boc Thép Cao su danh Cao su Vai
tanh tanh tanh BTP manh
v
L Ep boc tanh > Nhiét luyén »  Cantrang
' {
Ep déan cao su tam giac Ep dun Cit vai
A\ 4 A\ 4 A 4
Boc vai Mit 16p Dan dng
\4 A y
Vong tanh > Thanh hinh Ong vai

Hinh 5. Quy trinh c6ng nghé ctia co s6 1 (CS1)
CS2 chuyén san xudt va gia cong cac loai giay thanh pham va dé giay. Quy trinh san

xuat co sé 2 duoc mo ta & Hinh 6.

Pha trcf)p So luyén Nguyén liéu
hoa chat l (Cao su)
Cao su ban thanh pham

Nhao luyén

\ 4

:

Tao hinh 4o, dé ung va dé

Pé cao su 1‘7 Luuhoa (5 ~6 |
phut, & 145°C) bim giay

Hinh 6. Quy trinh cong nghé cua co sé 2 (CS2)

Két qua khao sat thu thap thong tin
S lugng lao dong va tudi doi lao dong

Chung to6i tién hanh phong van diéu tra vé tinh hinh lao dong ¢ céc co sd ché bién cao
su tai cdc cong doan nghi ngd phét sinh hoi DBP nhu trén hoé chat, nghién, phéi tron, ép
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dun, can, luu héa. Két qua thu duoc cho thay do dic thit cong viéc, tat ca cac cong nhan &
cac giai doan nay la nam va c6 tudi doi trung binh trén 35 tudi. S6 luong lao dong va tudi
doi trung binh lao dong duge khao sat ¢ hai co sd ché bién cao su duogc trinh bay chi tiét
& Bang 4 va nhiing thong tin nay sé duoc diing dé tinh toan liéu phoi nhiém cho cac budc
tiép theo.

Béang 4. S6 liéu nguoi lao dong dugc khao sét ctia cac co sé ché bién cao su

STT | Pon vi | Tong s lao ddng dwge khio sat | Ty 1¢ nam gi6i Tubi doi trung binh
1 CSl1 100 100 % 40
2 CS2 100 100 % 36

Két qud phoi nhiém DBP cd nhin cia nguoi lao dong tai CS1 va CS2

Tién hanh 18y mau ti€p xac hoi DBP ca nhan trong ving thd nguoi lao dong, moi
nguodi lao dong tham gia khao sat duoc gdn mdy thu mau & thit lung phia sau, 6ng hap
thu duge ndi voi day dan khi dit phia truée dau 6ng bao vé (dau hat) huéng vé vung théd
cua ngudi lao dong, dng duoc ¢ dinh chit vao vat do va day dan duoc diéu chinh phu
hop thoai mai cho nguoi lao dong trong qua trinh di chuyén, méi nguoi lao dong duoc gin
01 ma s6 dong nhat cho mau DBP ca nhan. Két qua khao sat phoi nhiém DBP cé nhan cta
nguoi lao dong duogc trinh bay ¢ Bang 5, Bang 6, Bang 7 va Hinh 7.

Két qua thu mau tai ving thd ca nhan & CS1, tng s6 mau thuc hién 1a 125 mau (100
nguoi lao dong lam viéc tai cac bo phan san xuat tryc tiép va 25 nguoi lam viéc van phong).
Noéng do DBP mau cé nhéan va két qua tinh toan liéu lugng phoi nhiém DBP hang ngay thu
duoc tat cd nho hon gidi han dinh luong ctia phuong phép (LOQ= 0,0004 mg/m?®), khong
c6 mau nao vugt tiéu chuan cho phép (TCCP) theo Quyét dinh s6 3733/2002/QD-BYT va
liéu tiép xuc t6i da cho phép cua My (MADL).

Két qua thu mau tai ving thé ca nhan ¢ CS2, tdng s6 mau thuc hién 1a 250 mau (200
mau 6 khu vyc san xudt tryc tiép va 50 mau khu vyc gian ti€p) dugce tién hanh trong 2 dot
modi dot 125 mau. Két qua cho thdy phan 16n nguoi lao dong tai cac cong doan san xuét ctia
CS2 déu co tiép xuc voi Phthalates trong moi trudong lao dong. Tuy thudc nhu cau st dung
Phthalates trong timg cong doan san xuét cta quy trinh cong nghé ma nong do Phthalates
do duoc trong mau ca nhan nguoi lao dong c6 su khac nhau. Céc vi tri san xudt c6 gia tri
néng do Phthalates thap (0,01 dén 0,05 mg/m?) 1a tai cdc cOng doan chuan bi nhién liéu, so
luyén va phéi tron. Céc vi tri sdn xudt 6 gid tri ndng do cao hon (tir 0,05 dén 0,1mg/m’) la
tai cac cong doan can luyén, tao hinh, ban thanh phém. Nong d¢ Phthalates cyc dai (tr 0,1
dén trén 0,2 mg/m’) do dugc tai cic cong doan nhao luyén (0,0823 - 0,1238 mg/m?®) va luu
héa (0,1604 - 0,1578 mg/m?). Khu vyc vin phong c¢6 nong d6 Phthalates nhé hon giéi han
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dinh lugng cta phuong phap (LOQ = 0,0004 mg/m?). Khong c6 mau nao vugt TCCP theo
Quyét dinh s6 3733/2002/ QD-BYT.

Két qua tinh toan liéu luong phoi nhiém DBP hang ngay tai CS2 bién thién trong
khoang 1,7169 - 16,3685 ng/ngay/dot 1 va 1,5066 - 16,1068 ng/ngay/dot 2. Trong s6 200
mau khao sat & bd phan truc tiép, ¢6 52 vi tri nguoi lao dong c6 liéu ti€p xuc vuot liéu ti€p
xtc toi da cho phép cua My (MADL) nhu nhao luyén (42,0540 pg/ngay/dot 2) vuot 4,2 1an
va luu hoéa (21,7008 ng/ngay/dot 1 - 23,9870 pg/ngay/dot 2) vuet hon 2 lan.

Bang 5. Két qua phoi nhiém DBP ca nhan cta nguoi lao d9ng tai CS1

.y x Téngso | C TWA Dex1 MADL
Vi tri thu mau b B s N SD .
mau | (mg/m’) (mg/m’) (ug/ngay) (ng/ngay)
1 2 3 4 5 6 7
Cong nhan 10 | <00004 2 < 0,0404 10,5
Khu vuc tron héa chat ’ ’ ) !
Cong nhan 10 | <0,0004 2 <0,0404 | - 10,5
Khu vuc nghién
Cong nhan 5 < 0,0004 2 <0,0404 | - 10,5
Khu vuc phoi tron
Cong nhan 10 | <0,0004 2 <0,0404 | - 10,5
Khu vyc ép dun
Cong nhan 10 | <0,0004 2 <0,0404 | - 10,5
Khu vuc cén luyén
Cong nhan
Khu vure dénh tanh 5 < 0,0004 2 <0,0404 - 10,5
Cong nhan
N 10 < 0,0004 2 < 0,0404 - 10,5
Khu vuc xe phoi
Cong nhan
2 < 7 < 7 - 7
Khu vue ban ché phim 5 0,0004 2 0,0404 10,5
Cong nhan - 5 < 0,0004 2 <0,0404 | - 10,5
Khu vuc gié vai
, Congnhan 5 < 0,0004 2 <0,0404 - 10,5
Lap may HT moi
Cong nhan Khu vue 25 | <0,0004 2 <0,0404 | - 10,5
chuyén luu héa
Khu vuc van phong 25 < 0,0004 2 <0,0404 - 10,5
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(1): cong nhan tai cic bg phin dugc khdo sit; (2): t67ng s6 mau thuee hién; (3): néhg d6 DBP mau
cd nhén trung binh ctia cdc bd phan (mg/m?); (4): quy chudn tham chiéu theo B9 Y té QP3733/2002
(mg/m?); (5): lieu phoi nhiém tinh theo US EPA trung binh cua cdc bg phan (ug/ngay); (6): do léch
chudn; (7): liéu tiép xiic (phoi nhiém) cuc dai cho phép theo MADL (ug/ngay).

Bang 6. Mot s6 két qua phoi nhiém DBP ca nhan ctia nguoi lao dong tai CS2

Két qua
TT MaAu ca nhan hKAY qutl qutZ TWA | Dexl Dex2 MADL
9 (mg/ | (mg/ | (mg/ | (ng/ | g/ | (ng/
m’) | m’) | m’)  ngay) ngay) | ngay)
Khu vyc nhao
1 . CN1 | 0,0541 | 0412 2 5,5222 | 42,0540 10,5
luyén-N1
Khu vuc nhao
2 . CN2 | 0,2236 | 0,0582 2 22,8236 | 5,9407 10,5
luyén - N 4
Khu vuyc chuyén
3 ) CN3 | 0,1046 | 0,1138 2 10,6769 | 11,6160 10,5
luuhéal-N1
Khu vyc chuyén
4 ) CN4 | 0,1098 0,14 2 11,2077 | 14,2900 10,5
luuhéal-N2
Khu vuc chuyén
5 ) CN5 | 0,1138 | 0,1025 2 11,6159 | 10,4630 10,5
luuhéa1l-N3
g | Khuvuechuyén 061060 01463 2 11,8609 | 149330 10,5
luuhéal-N4
7 | Khuvuechuyén 1o 0106 0121 | 2 217008 | 123510 10,5
luuhéal-N>5
g | Khuvuechuyén | Go 51007 0235 | 2 200778 | 239870 @ 105
luuhéa2-N1
Khu vuc chuyén
9 ) CN9 | 0,1406 | 0,1172 2 14,3515 | 11,9630 10,5
luuh6éa2-N2
Khu vuyc chuyén
10 ) CN10 | 0,1649 | 0,1181 2 16,8319 | 12,0550 10,5
luu h6a2-N3
Khu vuyc chuyén
11 ) CN11 | 0,1991 | 0,1397 2 20,3228 | 14,2600 10,5
luu h6éa2-N4
Khu vuc chuyén
12 ) CN12 | 0,1806 | 0,1233 2 18,4344 | 12,5860 10,5
luu h6a2-N5
Khu vuyc chuyén
13 ) CN13 | 0,1423 | 0,1174 2 14,5250 | 11,9830 10,5
luuhéa3-N1
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Két qua
TT | MAu ca nhan hliy Cit1 | Cagtz | TWA | Dexl | Dex2 '+ MADL
€0 (mg/ | (mg/ | (mg/ | (ng/ (ng/ (ng/
m’) m’) | m’ | ngay) ngay) | ngay)
14 Khuvuechuyén F o b o173 00086 | 2 17,6587 | 21,2930 105
luu h6a3-N2
Khu vyc chuyén
15 ) CN15 | 0,142 | 0,1878 2 14,4944 | 19,1690 10,5
luu h6a3-N 3
Khu vuc chuyén
16 : CN16 | 0,1603 | 0,1545 2 16,3624 | 15,7700 10,5
luu héa 3 - N 4
Khu vuc chuyén
17 ) CN17 | 0,1634 | 0,2154 2 16,6788 | 21,9870 10,5
luu h6a3-N5
1g | Khuvuechuyén oo 0155 01564 | 2 158214 | 159640 10,5
luuh6a4-N1
Khu vuyc chuyén
19 ) CN19 | 0,1979 | 0,1797 2 20,2003 | 18,3430 10,5
luu héa4-N2
Khu vuc chuyén
20 ) CN20 | 0,2103 | 0,108 2 21,4660 11,0240 10,5
luu h6a4-N 3
Khu vyc chuyén
21 ) CN21 @ 0,157 | 0,1868 2 16,0255 | 19,0670 10,5
luu h6a4-N4
oy Khuvuechuyén o (oh o158 | 021 | 2 161276 | 214350 10,5
luu h6a4-N>5
Khu vuc chuyén
23 : CN23 | 0,174 01771 2 17,7608 | 18,0770 10,5
luuhéa5-N1
Khu vuc chuyén
24 ) CN24 | 0,1523 | 0,179 2 15,5458 | 18,2710 10,5
luu héa5-N 2
Khu vyc chuyén
25 ) CN25 | 0,167 | 0,1803 2 17,0463 | 18,4040 10,5
luu h6éa5-N 3
Khu vuc chuyén
26 ) CN26  0,1564 | 0,1718 2 15,9643 | 17,5360 10,5
luu héa5-N4
Khu vyc chuyén
27 ) CN27 | 0,1612 | 0,1552 2 16,4542 | 15,8420 10,5
luu héa5-N5

(1): SO thit tu; (2): cong nhan tai cdc by phin dugc khdo sit; (3 - 4): né\ng d6 DBP mau cd nhéan

dot 1, dot 2 (mg/m?); (5): quy chudn tham chiéu theo B Y t& QD3733/2002 (mg/m?); (6 - 7): liéu
tiép xiic (phoi nhiém) tinh theo US EPA dot 1 va dot 2 (ug/ngay); (8): liéu tiép xiic (phoi nhiém)
cuc dai cho phép theo MADL (ug/ngay).
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Bang 7. Téng hop két qua phoi nhiém DBP ca nhan cta nguoi lao dong tai CS2

, Pot 1 Pot 2
K¢ Tong
Vi tri thu mau hig’u s6 (CTQ D Dex,, b c, . De;(/TB -
° m?lu m 3 3 18
m’) ng/ngay (mg/m’) ngay
Cong nhan
Kh
L1A7VL.IC. TCN1 5 0,0168 | 0,0035 1,7169 | 0,3185 0,0179 0,0087 | 1,8271 0,7910
chuan bi

nguyén liéu

Cong nhan
Khu vuc pha TCN2 5 0,0321 0,0240 3,2786 2,1879 0,0148 0,0021 1,5066 0,1942
tron hoa chat

Cong nhan
Khu vuc TCN3 10 0,0646 | 0,0131 | 6,5970 | 1,2717 | 0,0552 0,0199 | 5,6334 1,9313
nghién

Cong nhan
Khu vyc phoi | TCN4 5 0,0398 | 0,0127 | 4,0605 | 1,1541 0,0492 0,0120 | 5,0241 1,0964

tron

Cong nhan
Khu vyc So TCN5 5 0,0289 | 0,0072 | 2,9458 | 0,6568 | 0,0472 0,0082 | 4,8158 | 0,7526
luyén

Cong nhan
Khu vuc TCN6 5 0,0823 | 0,0793 | 8,4047 | 7,2396 0,1238 0,1613 | 12,6387 | 14,7276
Nhao luyén

Cong nhan
Khu vyuc can | TCN7 10 0,0494 | 0,0183 | 50465 | 1,7767 | 0,0557 0,0237 | 56875 | 2,2946
luyén

Cong nhan
Khu vuc tao TCN8 10 0,0701 | 0,0132 | 7,523 | 1,2837 | 0,0758 0,0124 | 7,7372 | 1,2049
hinh

Cong nhan
Khu vuc ban | TCN9 10 0,0558 | 0,0340 | 5,6937 | 3,2190 0,0494 0,0323 | 50414 | 3,1243
thanh pham

Cong nhan
Khu vuc ban | TCN10 10 0,0449 | 0,0354 | 4,5872 | 3,4248 0,0549 0,0281 | 5,6008 2,7160
ché pham

Cong nhan

Khu vuc

IiV_ TCN11 25 0,1604 | 0,0298 | 16,3685 | 2,9757 0,1578 0,0376 | 16,1068 | 3,7642
chuyén luu

hoéa
Khéi v

OV rent2 |25 - - . - | <00004 | - - .
phong 0,0004

C,,: nong do DBP mau cd nhan trung binh (mg/m?); SD: dj léch chudn; Dex.: liéu tiép xiic
(phoi nhiém) tinh theo US EPA trung binh (ug/ngay)
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—IDex1 B Dex2 =-—MADL
Hinh 7. Liéu lugng phoi nhiém DBP tai mot s6 vi tri dién hinh ctia CS2

Nhin xét

Nong do DBP mau cé nhan tai 2 co sé duoc khao sat c6 sy khac biét, tai CS1 nong do
DBP trong khu vuc san xuat kha thap, CS2 thi c6 su chénh léch trong céc cong doan, diéu
nay c6 thé duoc giai thich nhu sau, tai thoi diém ching toi khao sat CS1 khong c6 st dung
DBP trong phu gia thém vao nén két qua do duoc 1a khong phat hién. Trong khi do6 tai
CS2, thi DBP la loai phu gia dugc st dung truc ti€p trong qua trinh phéi tron nguyén liéu
dé tang do bén, déo ctia cao su va cc cong thic két dinh déc biét (Wang et al., 2008) do d6
DBP sé phat sinh nhiéu hon. Xu huéng ham luong Phthalates trong mdi truong lam viéc
cla cac co sd ché bién cao su xuat hién tai cac khu vuc trén ciing giong nghién cttu trudc
day trén thé€ gioi cua Fracasso (Fracasso et al., 1999). Vi tri van phong lam viéc, nong do
DBP ghi nhan nho hon gié¢i han dinh lugong cua phuong phép (LOQ = 0,0004 mg/m?) diéu
nay hoan toan phti hgp, hon nita vi tri van phong ctia 02 CS khao sat duoc ndm tach biét véi
khu vuc san xuét truc ti€p va két qua nay hoan toan giong voi cac nghién ctru cta Teil. M.J,
Dung.T.A va Zhu khi Teil. M.], Dung.T.A va Zhu cho rang ham luong cac Phthalates trong
khong khi xung quanh khu vuc c6 ngudn thai thudng cao hon cac khu vuc khéc (Teil et al.,
2006); (Dung et al., 2019); (Z. Zhu et al., 2016).

So v6i quy dinh cua Bo Y t&, ndong d6 DBP mau cé nhan tai vi tri duge khao sat déu
du6i mac cho phép. Tuy nhién nhiéu nghién ctru cho rang, tiép xtc véi DBP & nong do
thap trong thoi gian dai c6 nguy co gay ra mot s6 bénh (tim mach, tiéu duong, béo phi, sinh
san...) cho con nguoi (Mariana et al., 2016).

Hién nay cac quy dinh vé mutic d6 cho phép ctia cac Phthalates trong moi truong khong
khi la rat han ché. Trén thé gidi c6 quy dinh vé ngudng cho phép tiép xuic vai cac phthalates
qua duong dn uong. Theo ECHA (2017a) (ECHA, 2017a, 2017b) vé Dibutyl phthalate (DBP),
n-butyl benzyl phthalate (BBP), diethylhexyl phthalate (DEHP) va Diisobutyl phthalate
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(DIBP) c6 bd sung Diisononyl phthalate (DINP) va Diisodecyl phthalate (DIDP). Két qua
udc tinh vé mittc dd phoi nhiém do ch& do dn udng (pham vi udc tinh t6i thiéu - t6i da cho
moi Itra tudi, moi khao sat va moi qudc gia) nhu sau:

DBP trung binh ctia (0,042 - 0,769) pg/kg trong luong co thé (bw) mdi ngay.
BBP trung binh cta (0,009 - 0,207) ug/kg trong lugng co thé (bw) mbi ngay.
DEHP trung binh cta (0,446 - 3,459) ug/kg trong luong co thé (bw) mdi ngay.
DINP trung binh ctia (0,232 - 4,270) pg/kg trong luong co thé (bw) mdi ngay.
DIDP trung binh cua (0,001 - 0,057) ug/kg trong lugng co thé (bw) mbi ngay.

O My liéu tiép xtc cyc dai cho phép (MADL) d6i v6i nguoi 16n nit (trung binh 58 kg)
qua duong miéng la 8,7 ug/ngay; va nam giéi (trung binh 70 kg) 1a 10,5 pg/ngay (OEHHA
2017). O nuéc ta, quy dinh dsi voi néng do DBP trong d6 choi tré em khong qua 0,1 % khoi
luong (QCVN 3:2019/BKHCN, 2019).

Cho dén nay van chua c6 nghién ctru rui ro tiép xtc voi Phthalates qua duong ho hap
hodc qua da. Tuy nhién, nghién cttu cho thay viéc tiém DBP du6i da anh hudng dén chic
ndng sinh san ¢ chudt duc giong nhu khi dung duong uéng (Kim et al., 2004). M6 hinh va
mitc do thay déi do DBP gay ra trong quéa trinh chuyén héa qua trung gian Cytochrome
P-450 & gan va phdi chu6t la tuong tu nhau theo cac duong phoi nhiém khac nhau, bao gém
udng, hit va tiém trong mang bung(Kremer et al., 2005); (Walseth et al., 1982). Mot nghién
ctru gan day ctia (Kremer et al., 2005) cling phat hién ra rang, mtc liéu lugng va duong tiép
xtic khong anh huéng dén cac dic diém duoc dong hoc ctia monobutyl phthalate (MBP)
(chat chuyén hoa c6 hoat tinh ciia DBP) & chu6t dang mang thai. Nhitng phat hién nay cho
thay DBP hogc cac chat chuyén héa thuy phan ctia n6 c6 tac dung tuong tu ddi v6i cac co
quan dich qua cac con dudng tiép xtc khac nhau. Do d6, viéc ap dung MADL duya trén
mot nghién ctru vé phoi nhiém qua cac con dudng khac bao gom hit thd va tiép xuc qua
da 1a can thiét. Vi thé dé tai nay st dung MADL theo quy dinh cta My d6i voi tiép xtc voi
DBP thong qua con duong hit thd dé xac dinh &nh hudng dén stic khoe do tiép xtc véi DBP
trong moi truong khong khi ctia nguoi lao dong tai co sd 2.

Két qua khao sat cho thay rat nhiéu vi tri, ddc biét 1a khu vuc luu héa c6 liéu tiép xuc
vuot liéu tiép xuc t6i da cho phép cia My (MADL). Ca biét c6 vi tri & khu vuc nhao luyén
c6 Dex = 42 pg/ngay, vugt hon 4 1an MADL. Vi liéu luong tiép xac nhu vay, vé lau dai
DBP c¢6 thé gay anh hudng dén stc khde nguoi lao dong.

Két luan

V6i 200 mau néng dd6 DBP mau cé nhan ctia nguodi lao dong tai khu vuc san xuat truc
tiép va 50 mau khu vuc gian tiép. Két qua quan trdc mau ca nhan ghi nhan dugc gia tri
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nong do DBP cao nhat 1a 0,1604 mg/m?® tai khu vuc luu hoa co s6 2 6 Quang Nam. Cong
nhan l1am viéc tai cac khu vuc san xuét khac nhau c6 mic do phoi nhiém DBP khac nhau.
Cong nhan tai khu vuc luu hod, khu vuc nhao luyén, khu vuc tao hinh, ¢c6 mtc d¢ phoi
nhiém cao hon cong nhan khu vuc chuan bi nguyén liéu, khu vuc so luyén, khu vuc pha
tron hoa chit. Nguoi lao dong trong cung mot khu vue nhung vi tri lam viéc khac nhau
cting c6 muc do phoi nhiém DBP khac nhau. Nong do DBP tai co sé 2 cao hon nhiéu so voi
muc do phoi nhiém tai co s 1.

Két qua khao sét cho thay nguoi lao dong lam viéc trong céc cong doan c6 st dung
DBP c6 thé bi phoi nhiém v6i DBP thong qua con duong ho hap. D6 1a cac bo phan pha
tron hoa chat, can luyén, dinh hinh va luu hod. Tuy nong do DBP do dugc tai vung thd ctaa
nguoi lao dong chua vuot ngudng cho phép cia Viét Nam nhung c6 mot s6 vi tri da vuot
ngudng liéu ti€p xtc DBP 16n nhat cho phép cta M. Cac nghién ctru téc hai cua DBP d6i
v6i nguoi lao dong da dugce thuc hién tai My dé xay dung quy dinh vé nguéng tiép xtc véi
DBP cho thdy & nudc ta can quan tam hon dén viéc nghién ctru cac bién phap thich hop dé
giam thiéu phoi nhiém DBP cho nguoi lao dong tiép xtc véi DBP & ndong do6 dudi nguong
cho phép.
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