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Tom tat: Hién nay, do su tién dung va gia thanh ré, nén cac san pham nhya duoc st dung phd bién. Tuy
nhién, do mat d¢ st dung day dic va tai sir dung nhiéu 1an c6 thé dan dén nguy co nhiém cac chat doc hai
dugc sir dung nhu phu gia trong qua trinh san xuat nhya. Trong bai nguyén ctiu nay, ching t6i tién hanh
khao sat théi quen sir dung nhwa qua kénh online va khao sat thuc té 63 ho gia dinh thuoc quan Go VAp,
thu dugc 76 mau nhwa cac loai. CAc mau nhwa thu dugc nay da duoc tién hanh phan loai theo tén nhwa ciu
thanh nén (PET, PP, PS, PVC, PC, HDP) sau d6 dem Xt ly va phan tich dinh luong 9 nguyén t6 hoa hoc
Clo (CI), Antimon (Sb), Thuy Ngan (Hg), Chi (Pb), Brom (Br), Crom (Cr), Cadimi (Cd), Thiéc (Sn) va luu
huynh (S) bang may huynh quang tia X — Shimadzu EDX 7000. Két qua ndng do cac nguyén t6 trong mau
nhua duoc danh gia va so sanh voi céc chi tiéu an toan trén thé gisi va Viét Nam; cu thé 14 tidu chuan
REACH/RoHS cua Chau Au, quy chuan an toan vai nhua tiép xdc véi thuc pham QCVN 12-1:2011/BYT,
tiéu chudn théi nhidm cac chat doc hai trong d6 choi tré em TCVN 6238-3:2011. Két qua cho thiy c6 7/9
nguyén t dugc phat hién c6 trong cac mau nhya. Hau hét cac nguyén t déu c6 ndng do thap hogc nam
trong ngudng an toan. Ngoai trir Clo c6 khoang nong d6 59,4 — 951802 ppm va Antimon co khoang nong
d6 77 — 466,3 pm & muc ndng do cao, vuot cao so voi cac chuan so sanh. Ngudi sir dung can rat luu y khi
tai sir dung céc vat dung nhya trong thoi gian dai va trong diéu kién nhiét do cao, dau m&, va nhimng diéu
kién khéc 1 nhitng nhan t6 khién cac chat doc di chuyén vao thuc pham chia trong cac vat dung nhua nay.
Tir khoa: Hop chét doc hai trong nhya, An toan nhya trong ho gia dinh, Tiéu chuan an toan nhya, QCVN
12-1:2011/BYT, TCVN 6238-3:2011, REACH/R0OHS

PLASTIC USING HABITS INVESTIGATION AND ESTIMATING SAFETY OF
PLATIC PRODUCTS IN SOME HOUSHOLES IN GO VAP DISTRICT,
HO CHI MINH CITY

Abstract: Nowadays, since convenience and low price, plastic products have been used frequently and
widely. However, the habit of frequent use and re-use can cause health risks from exposure to hazardous
substances as known as additives in plastic production. In this study, plastic using habits in households
were investigated through online channels and direct at 63 houses in Go Vap district in which 76 plastic
products were collected. Plastic samples were prepared and classified following their polymer types,
namely PET, PP, PS, PVC, PC, and HDPE. 9 elements: Chlorine (Cl), Antimony (Sb), Mercury (Hg), Lead
(Pb), Brom (Br), Chrome (Cr), Cadmium (Cd), Tin (Sn) and Sulfur (S) were examined by Energy
Dispersive X-ray Fluorescence (EDXRF) — Shimadzu EDX7000. The content of these elements was
compared with plastic safety Vietham national regulation and international regulation such as QCVN 12-
1:2011/BYT for plastic materials contact with foods; TCVN 6238-3:2011 for plastic toys; and
REACH/RoHS from EU for packaging plastics and electrical/electronic equipment. The results showed
that 7/9 elements could be detected in plastic samples. Most of them are under the risk threshold, except
Chlorine and Antimony. The range of Chlorine concentration and Antimony concentration are 59,4 —
951.802ppm and 77 — 466,3ppm, respectively that much higher than the Chlorine and Antimony upper
limits when compared to the above regulations. Consumers should be careful when reuse plastic products
to contain food under heat, fat, oil, or other conditions which are factors that lead to hazardous substances
immigrate into food.

Keywords: Hazardous substances in plastics, household plastic safety, plastic safety regulation, QCVN 12-
1:2011/BYT, TCVN 6238-3:2011, REACH/RoHS
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1. GIOI THIEU

1.1. Nhwa va cac vat dung nhya trong gia dinh

Nhuya 14 nhitng hop chit cao phan tir duoc tong hop tir dau mo, khi ty nhién hozc dién tai tao. N6 duoc coi
nhu 12 mét trong nhitng phat minh vi dai nht trong lich str loai nguoi. Hién nay, nhya va cac vét dung tu
nhya dugc str dung rong réi trén thé gioi. Nhitng hop chét polyme dau tién duoc phat hién va tong hop
thanh cong vao nhimg nam giira thé ky 20. Nhitng san pham tir nhya ciing bat dau di vao san xuat cong
nghiép trong thoi gian nay. Cac hop chat polyme dé dang duoc thdi hay diic khudn dé tao thanh céc vat
dung nhya nhu ban ghé, coc chén hay bat ci thir gi khéc [1].

Vit liéu nhya duoc chia thanh nhiéu dang va chang loai, bao gdm polyme ty nhién, polyme tu nhién c6
chinh sira, nhya nhiét ran (thermosetting plastics), nhya nhiét déo (thermo plastics) va gan day nhat la nhya
phan huy sinh hoc. Nhya c6 mot sé tinh chat dac biét gidp no tro thanh vat lidu co tinh &p dung cao trong
moi linh vuc nhu bao bi, xiy dung, dién tir, ning luong...; nd ¢ thé chiu nhiét tét, khang hoé chat, khang
anh sang, c6 do ciing va chiu luc tdt, dé tao hinh. Hon thé nita, nhwa c6 gia thanh ré hon so véi céc vat liéu
khéc. Mac du, c6 hang tram vat li¢u nhua dang hién hitu trén thi truong nhung nhiing loai nhya thugc nhom
nhya nhiét déo chiém sé luong 16n va phd bién nhat, chiém dén 90% téng nhu cau vé nhua, theo Plastics
Europe 2008 [1]. Nhitng loai nhya thuoc nhém nay bao gom polyethylene (PET), polyethylene cao phan tir
(HDPE), polyethylene thap phan tir (LDPE), polypropylene (PP), polystyrene (PS), polyvinyl chloride
(PVC). Ching c6 thé duogc bat gap hang ngay & khap moi noi, tuy vao muc dich st dung ma cac loai nhya
dugc chon phu hop. Trong pham vi h gia dinh, ngoai PVC, PS thuong ding cho bao boc thiét bi dién, 6ng
nude, san, d6 choi..., cac loai nhwa nhu PET, HDPE, LDPE, PP dugc st dung chu yéu cho viéc chira dung,
bao boc thuc pham. Cac loai nhwra thuoc nhém nhya nhiét déo cé thé bi néng chay va tai ché duogc. Vi vay,
dé phuc vu cho viéc phan loai trong chu trinh tai ché, vao nam 1988 Hiép hoi cong nghiép nhya cia Hoa
Ky da dat ra bo ma cho timng loai nhya. Hinh 1.1 biéu thi céc dau hiéu chita ma nhan dién loai nhya duoc
in trén céc san pham nhya. Theo d6, ma 1 (PET) va 2 (HDPE) thuong duoc tai ché; ma 3 (PVC) duoc phan
loai va tai ché riéng; ma 4 (tGi nhua hoic vat liéu LDPE) cac vat dung c6 ma nay c6 thé tai sir dung; ma 5
(PP) va ma 6 (PS) c6 thé phan loai dé tai ché; riéng véi ma 7 (acrylic, nylon) s& khong duoc tai ché va duoc
sir ly bang phuong phap dot hodc chon lap [2].

Tai Viét Nam, nhyua duoc str dung rat phé bién. Theo khao sat cua té chitc WWEF trén 10 tinh thanh caa
Viét Nam tir nam 2019 dén 2020, trung binh mdi ho gia dinh sir dung 2-4 ti nylon va 2-4 chai nhya
va/xhoic hop x6p mdi ngay. Chi tinh riéng thanh phdé H6 Chi Minh, lwong réac thai nhya uée tinh 1800
tan/ngay, trong d6 khoang 1000 tan tir h gia dinh. Nhung chi hon 900 tin dugc thu gom dén bai xi Iy, con
lai khoang 100 tan duogc xt 1y dét tai chd va ¢ phan nho sir dung cho muc dich khac [3].

1.2. Nhitng hgp chit nguy hai va tac dong ciia chiing dén sirc khoé

Tuy c6 rat nhiéu diém loi thé nhung nhwa hay cac vat dung tir nhya c6 thé 12 ngudn phat sinh cac chat doc
hai truc tiép d6i véi nguoi sir dung, dac biét trén cac san pham nhua tiép xic véi thuc pham. Nhiing chat
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Hinh 1.1: Ma dinh dang nhya (nguon stopwaste.org)

c6 tiém nang gdy doc hai thuong la nhitng chat phu gia dugc thém vao nhya dé tao d6 cimg, d6 mau, khang
khuan, chong tia UV, chéng chay...[4]. Theo cac nha khoa hoc, cac d6 dung nhya nhu chai nudc, hop xop,
hop nhua dung thirc &n, ly nhua ¢ khd nang cao bi ro ri cac chat doc nhu bisphenol A (BPA), phthalate,
formaldehyde, styrene, chat chéng chéy tir brom (BFRs), antimon trioxide, kim loai nang...[5], [6]. Qua
qué trinh su dung lau dai hay tai str dung nhiéu lan, cac tac nhan nhur nhiét, axit, chat béo lam tang kha ning
théi nhiém cac hop chat doc hai vao thac an [5]. Bang 1.1 liét ké cac hop chat cé trong cac vat dung nhya
va tac dong tiém 4n caa chung dén sirc khoé con ngudi.
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Bang 1.1: C4c chét phu gia chinh sir dung trong nhya va tac hai ctia chiing dén sirc khoé con nguoi

Tén hep chit

Coéng dung

Anh hwéng dén siec khoé con
nguoi

Tham khao

Bisphenol A (BPA)

Lam cung cac loai nhya,
dac biét la polycarbonate.
St dung trong déng goi
thuc pham, d6 hop.

Gay thay d6i nhanh hé mién dich, ton
thwong nhidm sic thé budng trimg,
giam tinh trung, day thi sém, béo phi,
rdi loan tim mach. ..

Lam tang kha nang giy ung thu nhu
ung thu v, ung thu tuyén tién liét. .

[4], [5]. [6], [7]

Phthalates

La chat tao déo chinh
trong nhya. Nhitng hop
chat cua Phthalates c6 tac
dung lam tang d¢ deéo,
bén, trong sudt, tudi tho.

Gay mat can bang hooc-mén, anh
huong dén kha nang sinh san.
La mot chat gy ung thu.

(6], [4]

Styrene

Nhua polystyrene la chat
tao ra cac san pham hop
x6p, khay xdp, ly tu phan
huy...

La chét, gy ung thu, thuong la ung
thu tuyén tuy, thuc quan

[51. [7]. [8]

Polybrominated
biphenyls (PBB)

Chat chdng chay

Gay roi loan tuyén giap, béo phi, siac
kho¢ sinh san, ung thu, roi loan than
kinh.

[9]. [10]

Cadmium (Cd)

On dinh nhiét, On dinh
UV, mau nhuém vé co

Thay d6i chuyén hoa Cadmium.
Gay ra chung nhiin xuong.
Rung té bao, methyl hoa DNA.
Chit gay ung thu.

(8], [4], [11]

Pong (Cu)

Chat chdng nhiém khuan

Gay gay va oxi hoa day DNA.

[4]. [8]. [11]

Thuy ngén (Hg)

Chat chng nhiém khuan

Chat gay dot bién, ung thu.
Pha cau tric DNA.
Gay ton thuong nio

[4], [8], [11]

Arsenic (As)

Chat chng nhiém khuan

Gay di tat bam sinh.
Ung thu: phoi, da, gan, than.
Toén thuong da day — ruét.

[4], [8], [11]

Gay tir vong.
Thiéc (Sn) Chat 6n dinh UV, chdéng  Gay ung thu vi. [4], [8], [11]
nhiém khuan Gay chung phat ban, budn non, tiéu
chay, dau dau.
Chat c6 kha ning gay dot blen
Chi (Pb) Chat 6n dinh nhiét, 6n  Thiéu mau, tang huyét ap, sy thai. [4], [8], [11]
dinh UV va chit tao mau  Pha v hé than kinh, ton thuong nio
vO co va c&c mo.
Coban (Co) Chat tao mau vo co Tao ra cac chat oxi hoa. [4], [8], [11]
Gay ton thwong hé than kinh (nghe,
nhin).
Tham hut céc chit ngi tiét.
Crom (Cr) Chat tao mau vé co Gay di ung, u xo vach ngan mdi. [4], [8], [11]

Aph huéng nang dén hé tim mach, hd
hap, tiéu hoa, gan va than kinh.
C4 thé gay tu vong.

Antimony (Sb)

Chat chdng chay, chdng
nhiém khuan

Gay rbi loan hooc mén Estrogen, ung
thu v

[4], [8], [11]

1.3. Quy chuin vé cac hgp chat dac hai trong nhwa va vat dung nhwa

Dé bao vé sic khoé ngudi tiéu ding cling nhu bao vé méi truong khoi nguy co thoi nhidm cac chit gay hai
tir cac chat phu gia trong nhya, cac quoc gia, vung lanh tho, hay céc to chirc dua ra cac quy chuan riéng
trong viéc han ché cac chat phu gia doc hai trong nhuya, dic biét trong cac loai nhya ding cho thuc pham,
duoc pham, va d6 choi tré em.
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Bang 1.2: Tong hop mot s6 quy chuén, huong dan vé mic an toan ciia cc hop chét doc hai dugce dua vao sin pham
nhya dudi dang chat phu gia.

Quy chuan Néi dung
Quy chuan ky thuat quéc gia vé an toan vé sinh dbi
QCVN 12-1:2011/BYT Véi bao bi, dung cu tiép xuc truc tiép véi thyc pham
Viét Nam bing nhua téng hop
TCVN 6238-3:2011 Tiéu chuan qudc gia vé& “An toan do choi tré em”
RoHS (Directive 2011/65/EC) Tiéu chuan han ché ham luong chat doc hai trong cac
san pham nhya ding cho dién tir
Directive 94/62/EC Quy chuan an toan cho céc chat hoa hoc, hop chat
doc trong san pham dong goi — bao bi
Chau Au Directive 2002/72/EC Quy chuén lién quan dén vat liéu c6 tiép xtc véi thuc
pham nhu nhua, Kim loai. ..
Directive 2009/48/EC Quy chuan lién quan dén an toan do choi tré em.
Phu luc XVII cia REACH Danh séach cac chat bi gigi han trong san pham nhua.
EFSA (Ban an toan thuc pham Chau  Quy dinh vé ham luong t6i da hop chat nguy hai thoi
Au) nhiém vao thiic in
Toxics in Packaging Clearhouse Cam budn bén, phan phdi céc san pham nhya déng
USA (TPCH) bai CONEG trong 19 bang  g6i bao bi ¢6 chua cac kim loai nang.
USA
Trung Quéc C_SB 9@85—2_016 (phu luc Al: nhya Quy chuan quéc gia vé an toan thyc pham chat phy
tiep xdc vai thuc pham) gia trong vit liéu tiép xdc véi thuc pham.

Cu thé hon véi mét s6 quy chuan quan trong sé& duoc trinh bay dudi day. Tai Chau Au, RoHS (Restriction
of Hazardous Substances Directive; tam dich 1a Chi thi han ché cac hop chit doc hai) va REACH
(Registration, Evaluation, Authorisation and Restriction of Chemicals; tam dich la Pang ky, Panh gia, Cap
phép va Han ché cho hoé chat) 1a 2 quy chuan tin cay nhat dé dam bao an toan sir dung cho vat dung nhua.
RoHS dugc chinh thirc 4p dung tai Chau Au tir thang 7 nam 2006 dé han ché cac chat doc hai trong cac san
pham nhya hozc nhwa tai ché ding cho nganh dién tir hoic vat c6 lién quan dén dién tir. Nhiing hop chit bj
kiém soat bao gom kim loai nang bao gom chi (Pb), thuy ngan (Hg), cadmium (Cd), va crom VI (Cr VI),
chat chéng chay polybrominated biphenyls (PBB) hoic polybrominated diphenyl ethers (PBDE). Dén cudi
thang 3 nam 2015, RoHS 2 bé sung thém céc chat phthalates gom Bis(2- ethylhexyl) phthalate (DEHP),
butyl benzyl phthalate (BBP), dibutyl phthalate (DBP), diisobutyl phthalate (DIBP) vao danh séch han ché.
Nong do cac hop chét dugc quy dinh trong RoHS khéng duoc vugt qua 0.1% tuong dwong 1000ppm, ngoai
trir Cadmium khong duoc vugt qua 0.01% tuong duong 100ppm [12].

Niam 2006, Lién minh Chau Au dua ra quy chuan REACH cho thanh phan hoa chat trong san pham nhya
nham dam bao c&c hop chat phu gia duoc sir dung an toan. Quy chuan nay dugc ap dung vao nam 2007 ddi
voi nhirng san pham san xuat tai Chau Au va nhap khau vao Chau Au [13],[14]. Theo quy chuan nay, mot
s6 &p dung han ché hod chit cho san pham nhya nhu nong d6 phthalate <0.1% theo khéi lugng, cadmium
<0.01% theo khéi lugng, chat chdng chay PPB, PBDE bj cAm dbi véi cac san pham tiép xuc véi da, hay
Bisphenol A bj cdm trong binh sira tré em (theo http://echa.europa.eu). Ngoai ra, cac san pham nhua tai ché
phai dap mg dlng quy dinh REACH véi thanh phan hoa chét, ty 18 phéi tron [15]. D4i véi nhya danh cho
dong gbi va bao bi, huéng dan Directive 94/62 EC ciia REACH quy dinh mét sb chuan an toan nhua, dic
biét quy dinh vé ham lugng kim loai nang (Pb, Cd, Hg, CrVI) trong nhiing san pham nhya nay khong vuot
qua 100ppm.

Tai My ciing ban hanh quy chuin han ché cac hop chit doc hai, kim loai niang trong nhya dong goi thuc
pham trén 19 bang du vao luat ban hanh vao nim 1989 boi Lién minh cac thong doc Pong Bic My
(CONEG) va dugc cap nhat nam 1998. Quy chuan nay quy dinh tong nong d¢ caa kim loai nang Pb, Cd,
Hg, Cr(VI) khong vuot qua 100ppm [16].

Tai Viét Nam, dé bao vé sic khoé nguoi dan, co rat nhiéu quy chuén, tiéu chuén an toan cho vat dung nhya
nhu tinh co 1y, hoé hoc... Nhung dé tranh théi nhiém cac hop chit hoa hoc doc hai vao co thé ngudi, nhat
1a qua dudng tiéu hoa, quy chuan QCVN 12-1:2011/BYT va tiéu chuan TCVN 6238-3:2011 14 hai vin ban
quy dinh mic an toadn cho cac hop chit doc hai trong dung cu nhua.
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Trong quy chuan QCVN 12-1:2011/BYT — Quy chuan ky thuat quéc gia vé an toan vé sinh d6i véi bao bi,
dung cu bing nhua tdng hop tiép xuc truc tiép véi thuc pham, quy chuan &p dung cho cac t6 chirc, ca nhan
san xuat nhap khau, budn ban va st dung cac san pham bao bi, dung cu nhya c6 tiép xtc vai thyc pham.
Yéu cau chung véi nong do chi va cadmium khéng vuot qua 100pg/g tuong dwong 100ppm. Céc chi tiéu
khac nhu styrene, formaldehyd, antimony... dugc quy dinh tuy theo loai nhya cua vat dung. [17]

Tiéu chuan TCVN 6238-3:2011 gi¢i han muc thdi nhiém cua mot sé nguyén té doc hai trong san pham
dd choi tré em, bao gom antimony <60ppm, arsen <25ppm, bari <1000ppm, cadmium <75ppm, crom
<60ppm, chi <90ppm, thuy ngan <60ppm, va selen <500ppm. [18]

1.4. Céc nghién ciru veé nhing h0'p chat nguy hiém ton tai trong céc dd dung nhya trong gia dinh
Trong nhimg nim gan day da co rat nhiéu cac bai nghién ctu st dung nhiéu phwong phap khac nhau nhu
GC-MS, FITR, quang phd hip thu nguyén tir (AAS), quang phd huynh quang tia X (XRF), va mot sd
phuong phap khac dé danh gia cac doc chat co trong san pham nhya. Nam 2005, tac gia Joanna Wolksa sir
dung phuong phap quang phé huynh quang tia X de budc dau xac dinh klm loai nang trong nhua
polyethylene theo chuan RoHS. Tuy kim loai nang gom Cr, Ni, Cu, Zn, As, Br, Cd, Ba, Hg, Pb tim thay
trong mau nhya co nong d6 khong dang ké nhung két qua do bang phuong phap nay c6 do lap tét sau 20
lan do lién tiép va két qua chénh léch nho sau 3 tuan [19]. Sir dung ciing phuong phap phan tich XRF, tac
gia F.A.l Chagmagchee tai Iraq di dénh gia thanh phan kim loai nang c6 trong cac loai nhya khac nhau nhu
PET, PETE, HDPE, PVC, LDPE... Két qua cho thiy mot s6 thanh phan kim loai nang xuét hién trong cac
méu nhya phé thai. bang chu y, antimony (Sb) xuat hién trong céc loai nhua nhu PET, HDPE, PVC ¢6
nong do tir 0.0009 dén 0.0022%. Va chi (Pb), crom (Cr) ton tai trong nhya LDPE déu c6 ndng d6 0.0011%
[20]. O moét nghién cau khac, nhom tac  gid tur An Do danh gia nong d6 kim loai nang ¢ trong cac dd choi
bang nhya & cac tinh khéc nhau khip An P¢. Bing phuong phap phan tich quang phé hap thu nguyen tu
AAS, sau nguyén t6 kim loai nang Pb, Cd, Ni, Zn, Cr, Co va Mn ¢ nong do dang cha  khi hau hét cac két
qua co nong do kim loai nang vuot qua 1ppm [21]. Van dé 6 nhiém kim loai nang trong san pham nhua dé
tiép xdc véi con nguorl nhu hop dung thirc an, chai nhya, do choi cho tré em rat dugc quan tam. Nam 2010,
J.A. Omolaoye va cong su xac dinh 75% d6 choi thu thap dwoc ¢ Nigeria duoc 1am tir PVC va c6 nong do
kim loai ning Pb, Cd, Ni, Zn, Cr, Co v Mn & muc rat cao, tir vai ppm dén vai ngan ppm. Céc mau nhua
duoc pha mau bang HNOs va H,0; rdi phan tich bang quang phd hap thu nguyén tir bang ngon lira [22].
1.5. Muc dich cia nghién céu

Céc nghién ciru trude d6 trén thé gisi da cho thiy lugng cac hop chat doc hai ton tai trong vat dung nhya
kha phong phu. Trong truong hop céc dd dung nhya duoc tai st dung nhiéu 1an, céc hop chat nay dé dang
thoi nhidm sang db an, nu¢e uong chira trong do sau do tich ty trong co thé. Tuy nhién, tai Viét Nam chua
c6 nhiéu bai nghién ctru vé danh gia mac do an toan cho c4c vat dung nhwa nay. Thém vao d6, nhu cau sir
dung vat dung nhya cao va thoi quen tai sir dung cua ngudi Viét Nam gy nguy co nhiém doc cao trong ho
gia dinh. Trong nghién ctru nay, ching tdi tap trung danh gia sy ton tai cac kim loai nang Cd, Pb, Hg, Cr,
Sh, Sn va mét s6 nguyén t6 khac tiém 4n nguy co anh huong t6i sac khoé nguoi sir dung nhu Cl, S, Br.
Nghién ctru nay duogc ap dung trén cac vat dung nhua sir dung trong cac ho gia dinh tai dia ban quan Go
Vap, thanh pho H6 Chi Minh bao gom céc chai nhya tai st dung nhiéu lan, hop dung thic an, hit nhya, bt,
dd choi tré em. Cac mau nhyua dugc phan tich bang phuong phap quang pho huynh quang tia X (XRF) do
mot s6 wu diém cua phuong phap nay: khong can pha mau trén vat liéu dong Chat it ton thoi gian chuén bi
mau; khdng sir dung céac acid doc hai; thoi gian do mau nhanh. Két qua s& 1a s6 liéu tham khao cho nhiing
nhién ctu tiép theo, ciing nhu dé nang cao nhan thiic cho nhitng nguoi dan dang str dung cac san pham tir
nhya dé tranh hoic giam nguy co nhiém doc.

2. PHUONG PHAP NGHIEN CUU

2.1. Khao sat — Ay mau

2.1.1. Khdo sat théi quen sir dung nhua trong hg gia dinh bang mau khdo sat online

Nham danh gia thoi quen sir dung nhwa va tai sir dung cac vat dung nhya trong nha, phiéu khao sat gom 12
cau hoi lién quan dén kién thirc co ban vé nhya, s6 san pham nhya mdi ca nhan dang sir dung, thoi quen
sau khi sir dung san pham nhua, mirc do tai st dung nhwa, nhitng san pham c6 kha niang duoc tai ché va
quan diém vé san pham tai sir dung nhua.

2.1.2. Khao sat thue dia va ldy mau truc tiép tai hé gia dinh
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Nghién ctru nay duoc thuc hién tai 63 ho gia dinh thudc quan Go Vap, thanh phd H6 Chi Minh. Quan Go
Vap 1a mét quan dién hinh ¢ thanh ph H6 Chi Minh véi dan s6 561.068 nguoi va mat do 28.423 ngudi/km2
(sd ligu 2011, Cyc thong ké thanh phé H6 Chi Minh). Ho gia dinh trong khu vyc nghién ciru dugc khao sat
cac cau hoi ¢ noi dung twong tu véi phiéu khao sat online. Cac mau nhya tai céc ho gia dinh s& duoc thu
thap, tap trung vao cac vat dung nhwa dung mot 1an, nhwa tiép xuc véi thirc an va do choi tré em.
2.2. Phuong phap phan tich miu nhya
2.2.1. Phan logi va xir Iy mau
C6 76 mau nhya da duoc thu thap tir 63 ho gia dinh tham gia khao sat, mdi gia dinh 1-2 san pham thuong
dugc st dung hoic tai sir dung. Mau vat dugc phan loai dira vao tén nhya c6 in trén san pham va phan loai
bang truc quan. Sau khi phan loai, c6 46 mau nhua PET gom chai nude, hii nhya; 10 mau nhya PS gom
gom but bi, dia nhwa; 12 mau nhya PP gém ly nhwa diing mét 1an, hop dung thiic an, 3 mau nhya PC gom
nip hii; 2 mau nhya HDPE gdm tuyp sita rira mat va binh nudc giat; 3 mau nhya PVC gom d6 choi tré em.
Céc mau nhua sau khi thu thap vé s& duoc 1am sach bé mat bang nudc cat, cit nho theo kich thugc 1xlem
va bao quan trong cac tui zip.

Bang 1.3: Phan loai mau theo loai nhua va cong dung cua chiing dang duoc sir dung trong nhitng ho khao sat

Cong dung Loai nhya Tén miu

M5, M6, M13, M15, M16, M17, M18, M19, M21, M22, M23,
M25, M26, M27, M28, M29, M31a, M32, M33, M33a, M34,

PET

Luru trit thire an tryc tiép M35, M37, M38, M39, M40, M44, M45a, M46, M50, M53,
(hil, chai nudc, ly nhya...) M54, M55, M56, M57, M58, M59, M60, M61, M66, M67, M70
PS M3
PP M7, M9, M10, M20, M36, M42, M43, M47, M62, M64
Luru trit thire an gian tiép PC M31
(hil, vi tring...) PET M4
Do choi tré em PVC M41, M69
Chira hoa chat giat tay, my HDPE M12. M30. M49
pham ' '
Khic PS M49a, M11, M24, M50a, M52
PVC M49

2.2.2. Phan tich nguyén to ton tai trong mau vat

Dua vao tiéu chuan RoHS, 7 nguyén té ¢6 tiém ning giy nguy hai dén stc khoé duoc phan tich va déanh
gia bao gdbm Cadmium, Chi, Thuy ngan, Crom, Brom, Clo, Antimony, Thiéc, va Luu huynh. Dé dinh tinh
va dinh luong nhitng nguyén t6 nay, ching tdi sir dung thiét bi Quang phd huynh quang tia X tan xa
(EDXRF) — EDX 7000 cua Shimadzu Nhat Ban véi dng phong tia X ¢6 ngudn dién 50kV/1000pA. Do
mong vat liéu c6 thé do duoc 1én dén 1.8pm. Gidi han xac dinh caa EDX-7000 tuy thudc vao thanh phan
nguyén td; Pb, Hg, Br 12 0.1ppm; Cd, Sn, Sb, Cr la 1ppm; CI, S 12 10ppm. Mdi mau nhwa duoc tién hanh
do tir 3— 5 lan dé dam bao d¢ lap. Két qua tinh trung binh cua 3 mau c6 két qua phan tich gan nhau nhat.
Phuong phap quang pho hUynh quang tia X tan xa (EDXRF) dugc chap nhan rong ri trong viéc xac dinh
thanh phan nguyén t6 trong mau bé mat nhu son, dat, than, nhya. Co ché cua EDXRF la tia X mang theo
nang luong ban vao mau vat, khi nang lugng di && mot electron I6p trong cling bat ra, s& c6 mot electron
16p ngoal bl vao 16 trong va phét ra mét nang lucmg photon. Néang luong photon nay dai dién cho mot
nguyén t6 trong bang tuan hoan, tir d6 dinh danh cac nguyén t6 trong mau vat. Thiét bj s& dung duong
chuan c6 san dé tinh toan nong do nguyén t6 vira xac dinh [23].

3. Két qua va thao luan

3.1. Thoéi quen sir dung nhya trong hg gia dinh théng qua danh gia khao sat online tai khu vuc cha
yéu la thanh phé Hé Chi Minh va mgt s6 khu vuc nhé khac

Qua qué trinh khao st online, ching t6i nhan duoc 511 phiéu tra 15i véi 82,1% ho gia dinh tai thanh phd
Hb Chinh Minh, con lai 17,9% thudc cac tinh thanh khac nhu Bong Nai, Binh Thuan, Kién Giang, Binh
Dinh. Két qua tong hop cho thiy 78,4% nguoi tham gia khao sat so hitu it hon 50 vét dung nhya, thuong
1a chai nuéc, van phong pham, dp dién thoai, hop dung thirc an, tii nylon, ly, chén, noi that nhya... Trong
d6, thoi gian luu trit hodc st dung cac vat dung ciing cho thay su khac nhau do muc dich st dung. Bang 3.1
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cho thay két qua thoi gian luu gitr cua tirng vét dung khac nhau. Biém chung cua thoi gian luu trix 1a vat
dung c6 gid tri cang 16n, kho hu hong s€ dugc lIuu gilr 1au hon trong gia dinh.
Bang 3.1: Thoi gian luu gitr cac vat dung nhua trong ho gia dinh

Vit dung nhya Thoi gian sir dung hoac lvu giir
Noi that nhya > | nim
Van phong pham, op dién thoali, binh tay rira 1 -6 thang
Sr}\ll?; nudc, hop dung thuc an, tai nylon, ly, chén, dia 05 ngay

= Vit bo

= Ban ve chai

= Tai str dung
Tai ché

Biéu do 3.1: Théi quen xi Iy c&c vat dung nhyra sau khi sz dung

Bén canh do, cac phuong an xur 1y vat dung nhua sau khi str dung duoc thé hién trong Biéu d6 3.1. C6 dén
40,6% nguoi khao sat chon vit bo cac vat dung qua str dung; trong khi dé 33,2% s6 ngudi chon ban ve
chai; s6 lwong téi sir dung lai cac vat dung nhua kha 16n chiém dén 20,6%; va con lai 5,6% chon phuong
an tai ché. So sanh vai théi quen xa thai hang ngay cua ho gia dinh tai cac tinh thanh trén ca nuéc do WWF
thdng ké nam 2019 thi lugng rac thai nhya vt bo ¢ quan Go Vap thap hon nhiéu so véi trung binh ca nudc
91% [3]. Tuy nhién, s6 lugng nhya ban ve chai tai quan nay lai ting gap 3 lan tir 10% lén 33,2% [3]. Trong
thng ké cia WWF khong nhic dén lwong nhwa téi sir dung, tuy nhién trén thuc té do thoi quen tiéu dung,
s6 lwong nhua tai sir dung & cac ho gia dinh Viét Nam 1a khé I6n. Do lwong nhua tai sir dung chiém ti 16
cao 20,6%, kha ning thdi nhiém cac hop chat doc hai c6 sin trong san pham nhuya ciing ting 1én. Viéc tai
sir dung trong gia dinh khién cac san phdm nhya c6 kha ning tiép xic voi nhiét, acid béo hoic ding cho 16
vi s6ng véi nhya khdng pht hop. .. 1a nhitng tic nhan giai phong hop chat doc vao thie n. Nhiing san
pham nhya gom chai nudc, tdi nylon, va hop thirc an 1a 3 san pham duoc tai sir dung pho bién nhat trong

= R4t thudng xuyén
® Thuong xuyén

= Thinh thoang
Hiém khi
= Khong bao gio

Biéu do 3.2: Mite do thurong xuyén cua viéc tai sir dung vdt dung nhyra
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cudc khao sat. Co thé thay tai Bicu d6 3.2, ty ¢ rat thuong xuyén tai sir dung vat dung nhua kha thap, chi
khoang 9%. Trong khi d6, mirc d6 thuong xuyén va thinh thoang chiém hon 50% sb ho khao sat. Ta thiy
dugc nhu cau cua viéc tai sir dung 1a rat 16n, do tiét kiém chi phi va su tién dung cua céc vat dung nhwa co
thé st dung cho nhiéu muc dich khac nhau. Mot diém tha vi 1a mae do hiém khi va khdng bao gio st tai su
dung nhya chiém dén 1/3 lugng phiéu khao sat. Nném nay c6 thé thudc vao nhém h¢ gia dinh c6 kinh té
t6t han ché sir dung cac san pham nhwa, hoic y thiic cao trong viéc bao vé stc khoé va méi trudng. Bén
canh do, dugc hoi ve do san sang don nhan cac san pham thay thé nhya than thién véi méi truong, €6 56,5%
s6 nguoi tra o1 rat san long. S6 nguoi nay d co y thire vé tac hai caa nhya, rac thai nhya va co san sang sir
dung cac san pham than thién va tot cho strc khoé. Tuy nhién hon 30% ngudi khao sat lai e dé véi gia thanh
ctia cac san pham thay thé nhya. Ho sin sang thay doi thoi quen sir dung nhya néu nhur cac san pham thay
thé c6 gia thanh khong chénh léch nhiéu. Hon 10% con lai danh gia cao gia thanh va do tién dung ciia cac
san phém nhya dung trong ho gia dinh nén chwa sin sang dé thay dbi. Theo két qua khao sat nay, xu husng
han ché va tir b cac vat dung nhwa ngay cang cao trong cong dong dan cu, gop phan han ché rac thai nhwa
trong tinh hinh thé gidi phai di mat véi 275 triéu tan rac thai nhya mdi nam.
3.2. Thoi quen sir dung nhwa trong hg gia dinh thong qua danh gia khao sat truc tiép
Theo s6 liéu thu thap duoc tir cac phiéu khao sét tryuc tiép tir 63 ho gia dinh tai quan Go Vap, ty 1é s6 nguoi
chon vat bo cac vat dung nhya da qua su dung chiém 51,7%, ban ve chai chiém 27%, tai st dung chiém
18,8% va tai ché chiém 2.5%. Két qua nay kha phu hop véi két qua khao sat online duoc thé hién ¢ Biéu
d6 3.1. O noi dung khao sat mire do tai sir dung nhuya, sd ngudi chon mire d6 thinh thoang chiém sb lwong
I6n nhat 49,2%. Trong khi dé, s6 lwong phiéu chon rat thudng xuyén chi chiém 9%, hiém khi chiém 26%
va khong bao gio chién 15,8%. Dén day, ta thdy két qua danh gia truc tiép da c6 sai khac voi két qua danh
gia online (Bicu d6 3.2). Nhung theo chiing t6i, két qua khdng ¢6 qua nhiéu khac biét va co thé chap nhan
duoc khi so sdnh 49,2% murc d6 thinh thoang cua phan danh gia tryc tiép véi 56,2% muc do thuong xuyén
+ thinh thoang cua phan danh gia online, va cac chi so khéc cling kha tuong ddng. Vi vay, tuy sé luong ho
gia dinh khao sat nhé (63 ho) nhung né van co tinh dai dién cho cac ho gia dinh khac trén dia ban thanh
phd HS Chi Minh.
3.3. Panh gia cac nguyén té co tiém ning gay hai dén sic khoé ton tai trong vat dung nhwa
Két qua phan tich 76 mau nhya thu thap duoc & cac ho gia dinh tai GO Vap dugc thé hién trong Bang 3.2.
C6 57 mau duoc xac dinh ¢ sy xuét hién cua cac nguyén té gay doc hai, bao gom Pb, Hg, Cr, Br, Cl, Sb,
S. Hai nguyén t6 Cd va Sn khong xac dinh trong mau nhwa. Budc diu sang loc cho thy, nhua PET trong
nghién ciru ndy 1a cac chai nhua, ly nhua va hii nhua cd xuét hién 7/7 cac nguyén t gay hai: Pb, Hg, Cr,
Br, Cl, Sb, va S. Pang chu y nhét trong két qua nay 1a 2 nguyén té Antimony va luu huynh xut hién trong
hau hét cac mau nhya PET, lan luot 12 37/46 va 41/46 mau. Phai luu y rang, nhya PET 4 loai nhya thuong
dung trong thuc pham, vai sy xuat hién nhiéu caa nguyén té doc hai thi viéc thuong xuyén tai sir dung s&
lam ting nguy co thdi nhiém vao co thé. Trong trudng hop cac nguyén té con lai, Cr, Br, va Cl, chi xuét
hién & mot vai mau nhua PET. Tiép dén, nhya PP ciing 14 loai nhya thudng xuyén dwoc dung trong thuc
pham; hop dung thirc dn, ly nhua nén can dugc chd y. S6 luong mau nhya PP thu duoc la 12 mau. Trong
d6, chi ngoai trir Pb, cac nguyén t6 khac nhu Hg, Cr, Br, C1, Sb va S déu c6 xuét hién it nhat trong 1 mau
nhyua PP. S6 lugng mau PP cd chtra Clo chiém nhiéu nhit voi 9/12 miu. Nguoc lai, nhwa PS it duoc ding
tiép xtc truc tiép véi thuc phdm, mau nhya PS thu duogc tir ho gia dinh cha yéu 1a bat bi. Vi vy kha ning
thoi nhiém chéat doc hai vao co thé con ngudi & mau nhua nay nho hon PET va PP. Bén canh d6, s6 luong
mau PS duoc xac dinh c6 su ton tai cua cac nguyén t6 gy hai ciing kha it. Trong truong hop nhuya PVC
gom 3 miu db choi tré em 1 nhitng vat dung tiém an nguy co gay hai cho tré qua duong tiéu hoa vi tré co
thé vo thirc nhai d6 choi cta ching. Hé tidu hoé cua tré c6 thé hip thu 50% lugng chi di vao da day sau bira
an va 100% luong chi néu da day rdng (ATSDR 2020) [24]. Trong 3 mau nhya PVC c6 1 mau chira Pb, 1
mau cht Br, 3 miu chtra Cl, va 2 mau chira luu huynh. Viéc dd choi tré em nhiém kim loai niang phu thudc
vao nhiéu yéu té nhu nguyén liéu, phuong thirc san xuét, mau... Theo cac nghién ctru trude day, kim loai
nang trong san pham d6 choi thuong 1a Pb (1ppm t6i 1500ppm), Cd (01.ppm t6i >300ppm), Ni (1ppm toi
100ppm), Zn (1ppm toi 2000ppm) Cr (Ippm toi 200ppm) va mot s6 kim loai khac nhu Cu, Co, Mn [21],
[22], [25]. Cac mau nhya con lai c6 3 mau nhya PC va 2 mau HDPE, cac mau nhya nay déu 1a cac vat dung
it tiép xUc tryc tiép voi thie an hay dé 'gay nguy hiém dén con nguoi. Tuy nhién, mau nhya HDPE ciing
dang quan tam vi c6 chtra CaC,nguyerV] t6 Br, Cl, vas. ' )

Bang 3.2: Két qua s6 lugng mau nhya c6 su xuat hién cua nguyén to doc hai
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Chi tiéu S6 lugng Phan loai

Chi (Pb) 5 2 PET, 2PS,1PVC

Thuy ngéan (Hg) 2 1PET,1PP

Crom (Cr) 14 7PET,5PP, 1PS, 1 HDPE

Brom (Br) 7 2 PET,2 PP, 1PS, 1PVC, 1 HDPE

Clo (CI) 29 10 PET, 9 PP, 5PS, 3PVC, 1 PC, 1 HDPE
Antimony (Sb) 40 37 PET, 3PP

Luu huynh (S) 57 41 PET, 10 PP, 3PS, 1 HDPE, 2 PVC

Theo nghién ciru cuia Chagmagchee va cong su (2017), cac mau nhuya méi PET, PP, HDPE, PVC, PS phan
tich bang thiét bi XRF déu c6 xuat hién nhitng nguyén té Pb, Hg, Cr, Br, Cl, Sb, S nhu trong bai nghién
ciru nay [20]. Vi vay, ching t6i cho rang cac nguyén tb nay ton tai nguyén ban trong cac mau nhya chi
khéng phai do tic dong bén ngoai gay bién tinh hoic nguyén to ngoai lai. Luu ¥ ring mot han ché cua
phuong phap XRF 1a mt phuong phap sang loc bude dau, vi thé chung t6i khong thé xac dinh dugc cac
hop chat cu thé cua céc nguyén t6 nay va can mét nghién ciu véi phu'orng phap khac nhu GC-MS, FTIR
hodc Raman dé xac dinh cu thé hop chét gay hai. Vi du trong truong hop nay, ching tdi chi ghi nhan sy ton
tai cua cac nguyén to cé tlern nang gay doc hai.

3.3.1. Nong dé Chi trong mau nhya

120 QCVN 12-1:2011/BYT

£100

g

- & N

= 60

oy TCVN 6238-3:2011

% 40

~<Q

Z 20 4 6.1 4 5.7 2.4

0 ] n [ ] L |
M21 M49a M52 M69 M70
Tén mau

W Nong d (ppm)

Biéu d6 3.3: Nong dg Chi (Pb) trong cac mau nhya va so sénh véi QCVN 12-1:2011 doi véi vt
dung nhysa tiep xac véi thuc pham, TCVN 6238-3:2011 doi vdi do choi tré em.

Biéu d6 3.3 biéu dién ndng d6 Pb trong cdc mau nhua co sy ton tai caua ching do dwoc bang thiét bi EDX-
7000. 5 miu nhya c6 ndng do Pb thap tir 2,4ppm t6i 6,1ppm. Trong d6, mau M21, M70 la nhya PET, cu
thé lan luot 14 chai nhwa va hil nhua c6 tiép xdc vai thire n. Tuy nhién, ndng d6 Pb trong 2 mau nay rat
thip, chi 4ppm va 2,4ppm. So sénh véi quy chuan QCVN 12-1:2011/BYT vé nong d6 kim loai niang thoi
nhiém tir vat dung nhua c6 tiép xdc véi thirc an, ndng do chi cia 2 mau nay thap hon 20 — 40 lan. Tuong
tu vai cac quy chuan vé nhya bao gdi thuc pham cia EU va My déu & ngudng 100ppm [26], nong do chi
phat hi¢n dugc trong cac mau nhya nay ¢ muc an toan va kho thé anh hudng trong diéu kién binh thuong.
Céc mau khac gom M49a va M52 1a mau bt bi (nhwa PS), M69 1a mau d6 choi tré em (nhwa PVC). O Viét
Nam chua c6 quy dinh ndng d6 kim loai nang trong nhya khong lién quan toi thuc pham va d6 choi. Tuy
nhién tiéu chuan vé ndng do chi c6 trong nhya & Chau Au khong duoc vuot qua 1000ppm (RoHS). Béi véi
mau nhya s6 M69 1a mau nhya thudc nhom do choi tré em, tiéu chuén thoi nhiém TCVN 6238-3:2011 quy
dinh nong do Pb & mac 60ppm. Vi vay mau do choi ndy an toan véi ngudi sir dung.

3.3.2. Nong dé Thuy ngan trong mau nhya

Thuy ngan ciing 13 kim loai ning dwoc quan tdm trong c&c san pham nhua, nhat 1a nhya bao bi thuc pham.
Biéu do 3.4 cho thay nong d6 thuy ngan trong mau duoc phan tich. Chi c6 2 mau nhya thu tir céc ho gia
dinh dugc tim thay sy c6 mat caa nguyén té Hg, 1an luot 12 mau M6 (chai nhya) va M42 (ly nhya). Nong
d6 thuy ngan thap & mirc khdng dang ké, trong khoang 1ppm. Pang chu y 1a QCVN 12-1:2011/BYT khéng
¢6 quy dinh han ché muc thuy ngan trong nhya. Trong khi d6 TCVN 6238-3:2011 lai quy dinh ngudng doc
hai nong do thuy ngan cho do choi tré em & ngudng 60ppm. Va cac nuéc Chau Au hay My déu cd quy dinh
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chung cho ham Iugng Hg trong san pham bao bi khong duge vuot qua 100ppm [15], [16]. Nong d6 thuy
ngan tuy & muc thip, nhung su ton tai cua nd c6 thé tiém an nguy co gy hai cho con nguoi. Theo mot
nghién ciru méi day, nam 2020, Xianglian Peng va cong su thi nghiém sy trén nhya PE tiép xdc véi thirc
an nudc, thie an c6 acid, thirc an c6 chira ethanol... dé tim ra mac do théi nhiém Hg tir nhya vao thire an.
Nong do xac dinh cua Hg trong cac mau nhya trong khoang 0,1 — 0,15 pg/mL. O 20°C, muc thoi nhiém 16n
nhét trong diéu kién 5% acid acetic, 10% ethanol, 20% ethanol, va 50% ethanol lan luot 14 30ng/mL,
23ng/mL, 20ng/mL, va 20ng/mL tai ngay th 10. Tuong tu thi nghiém nay khi ndng nhiét d6 1én 60°C,
nong d6 thdi nhiém Hg dat nong do cua thi nghiém trén chi trong khoang 24h. Nong d6 thdi nhiém & moi
truong 5% acid acetic > 10% ethanol > 20% ethanol > 50% ethanol & cung muac nhiét do [27]. Nhu vay,
nong d6 thuy ngan di chuyén vao thirc an co6 thé 1én dén 20% luong thuy ngan cé trong san pham nhya theo
két qua nghién cu trén. Tuy chi & mic @6 thap nhung thuy ngan co thé tich tu va gay hai cho co thé nguoi
khi sir dung thoi gian dai. Co thé nguoi ¢6 thé hap thu 7 — 15% lwong hop chét thuy ngan vo co bang duong
tiéu hod [28]. Theo quy dinh cua b y té Viét Nam, muc nguy hiém ddi véi thuy ngan c6 trong thuc pham
da phan ¢ mic 0 ,05pg/mL, ¢ nude khoang va nudc sudi duoc quy dinh & mic 0,001pg/mL va 0 ,006pg/mL
[29]. Su anh hudng dén stc khoé khi bi nhidm thuy ngan 1a khdng thé ban cii, cac nudc tién tién déu co
nhiing quy chuan nghiém ngat dé han ché ham luong thuy ngan trong san pham nhya, Viét Nam nén b
sung nguyén té nay vao danh sach kiém soat an toan nhua dé dam bao stc khoé cong dong.
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Biéu do 3.4: Nong dg Thuy ngan (Hg) trong cac mau nhya va so sanh véi TCVN 6238-
3:2011 doi véi do choi tré em.
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Biéu do 3.5: Nong dg nguyén té Crom trong cac mau nhya

3.3.3. Nong dp Crom trong mau nhua q i
Theo Bang 1.1, Crom la chat tao mau vo co duge thém vao dé tao mag thl’ch hop cho nhya. C6 14 mau
nhua dugc phat hién c6 nguyén t6 Crom trong chidng. 8 mau nhua PET gom mau M5 (chai nhua), M6 (chai
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nhya), M19 (ly nhua), M29 (chai nhya), M38 (Chai nhya), M56 (hii nhya), M70 (hii nhya). 4 mau nhya PP
gom mau M9 (ly nhya), M20 (ly nhya), M42 (ly nhya), M43 (ly nhya), M64 (ly nhya). 1 mau nhya HDPE
gom M30 (tuyp sua rira mat). 1 mau nhya PS gom M49a (but bi). Nhin vao Biéu db 3.5, 86% s mau trén
c6 nong do crom nam trong khoang 4 — 10ppm. 2 mau M20 va M56 c6 nong d6 crom vuot troi hon lan luot
1a 34ppm va 45,4ppm. Diéu thl vi 12 2 mau M20 va M56 déu la nhya trong va bé ngoai giéng véi cac mau
ly nhya hay chai nhua khéc. C6 thé ndng d6 Crom trong 2 mau nay cao hon so véi phan con lai la do bi
anh huong trong qua trinh san xuat, téi ché. Nhitng mau nhya trén déu thudc nhom nhua tiép xdc truc tiép
vé6i thuc pham, nhung nong d6 crom khong dugc quy dinh trong QCVN 12-1:2011/BYT. Theo Directive
94/62/EC ctia Chau Au, nong do Crom nam trong gi¢i han 100ppm [26]. 100ppm cling 1a mtc gidi han véi
Cr(VI) tai My [16]. M20 va M56 nam trong khoang 1/2 so voi gidi han cua Chau Au. Tuy ring tat ca cac
mau nhua déu an toan véi chi tiéu Crom, nhung cac nudc trén thé giéi da c6 quy dinh gici han véi nguyén
t Cr, thé nén Viét Nam nén xem xét dua nguyén t& Crom vao danh sach cac nguyén té can kiém soét. Tuy
nhién phai luu y rang chi ¢6 Crom (VI) duoc ghi nhan gay ra nguy hai dén stc khoé con ngudi. Thiét bi
EDX-7000 la thiét bj sang loc budc dau nén khong thé phan biét dugc Cr (ID) va Cr (VI). Trong trudng
hop mau nhua vuot chuan cao va nghi ngo vé tinh doc hai cua san pham thi mau vat sé dugc phan tich bang
nhitng phuong phép tinh vi hon.

3.3.4. Nong do Brom trong mau nhya

Brom xuat hién trong mau nhwa nhu 1a chat chdng chay. Rat nhiéu hop chat Brom (Polybrominated
biphenyls, Pentabromodiphenylether, octabromodiphenylether, Decabromodiphenylether,
Tetrabromobisphenol A, Hexabromocyclododecane) dugc Lién minh Chau Au, hay My dwa vao phap ché
dé han ché nong do chat doc hai trong nhya. Tuy nhién, Viét Nam hién nay chua c6 quy dinh cho Brom
trong nhya va sir dung quy chuan REACH hoic RoHS cho céc san pham nhua xuat khau. Trong nghién
ctru ndy, ¢6 7 mau nhya duoc danh gia c6 sy xuat hién cia Brom trong d6. Nong d6 Brom trong ting mau
duogc biéu dién ¢ Biéu d6 3.6. Nhin chung néng d6 Brom trong cac mau nhya rat thip (6/7 mau chua vuot
qua 10ppm), khong dang ké so véi giGi han nong d6 cuia REACH/RoHS (Phu luc XVII cia REACH) &
1000ppm. Riéng mau M50, mau hop dung thirc an, ndng do Brom cé vuot 1én trén 100ppm. Do mau nhya
nay 1a mau tiép xuc tryc tiép vai thire an nén can phai cha y trong viéc tai sir dung. Céac hop chit caa Brom
lam chat chdng chay thuong 1a nhitng hop chat thich Lipid. Vi vay, khi chira dung thirc an nong ¢6 dau ma
s& tao dong luc cho céc hop chét cia Brom di chuyén vao thire an tir d6 di vao co thé ngudi.
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Biéu do 3.6: Nong dg nguyén té Br trong cac mau nhyra va so sanh véi tiéu chudn an toan
nhya ciia Chau Au REACH/RoHS

3.3.5. Phan tich nong dé Clo trong mau nhya

S6 lugng mau nhua dugc xac dinh ¢6 Clo kha Ion, 29 mau gém 10 mau PET, 9 mau PP, 5 mau PS, 3 miu
PVC, 1 miu PC, 1 miu HDPE (Bang 3.2). T4t ca cAc mau nhya nay déu c6 ndng d6 Clo rat I6n tir 100ppm
dén khoang 950.000ppm. PVC la loai nhya hién nhién ton tai Clo trong n6, diéu d6 hop ly khi 3 mau do
choi 12 3 mau PVC (M49, M41, M69) thu duoc & ho gia dinh déu phét hién duoc Clo. Nong do Clo trong
c4c mau M41, M49, va M69 lan luot & 210,2ppm, 174ppm, va 296,8ppm. Theo polymer science, dé san
xuat nhya PVC, Clorin chiém khoang 57% vé khéi lugng tuong duong 57.000ppm, con lai 43% la ethylene
[30]. Cac mau nhya trong nghién ctru ndy khong thudc nhom tiép xdc vai thuc pham nén nong do Clo trong
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mau la chap nhan duge. D4i véi cac mau nhya con lai déu 1a nhua ¢ kha ning tiép xdc véi thuc pham. Do
Clorin 1 chit c6 thé bién dbi thanh dioxin va furan Ia chit gay ung thu trong nhwa khi gap nhiét do cao nén
cac loai nhya PET, PP, HDPE thuong khong c6 Clo trong d6 hodc nong do thép Theo QCVN 12-
1:2011/BYT, nong do cho phép cua Cloride trong nhya PVC ¢6 tiép xuc véi thuc pham khong duogc vuot
qua lppm. Diéu dang quan ngai rang tat cac cac loai nhya ¢ ho gla dinh déu c6 noéng do Clo cao. Pac biét
& cac mau M3 (nhya PS — dia nhya) c6 ndng d6 gan 10.000ppm va mau M56 (nhya PET — hii nhya) khoang
950.000ppm. 2 mau nhwa nay tuy da duoc xir Iy bé mat ky cang va do 13p lai nhiéu lan nhung két qua van
khong thay d6i. Viéc mau M3 va M56 c6 nong do Clo quéa cao dan dén nguy co cao tich tu chat doc vao co
thé nguoi st dung néu tai str dung nhiéu lan. Tuong tw voi 9 mau nhya PET con lai va 9 mau nhya PP, céc
chai nhwa, ly nhya déu c6 nong do Clo cao trong khoang 200 — 400ppm. Bé dam bao suc khoé ngudi sir
dung, nhitng vat dung nhya nay khdng nén tai st dung nhiéu 1an véi truong hop tiép xdc véi nhiét va thuc
pham dau ma.
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Biéu do 3.7: Nong dé Clo trong mau nhya va so sanh véi QCVN 12-1:2011/BYT
3.3.6. Phan tich nong dg Antimony trong mau nhya
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Biéu do 3.8: Nong dé Antimony trong mau nhya va so séanh véi Tiéu chudn an toan thuc pham cia
EU (The European Food Safety Authority - EFSA)
Biéu d 3.8 biéu dién ndng do Antimony do dugc trong cac mau nhya. C6 40 mau nhuya (chai nhuya, ly nhua,
hii nhya) ¢6 sy xuat hién antimony trong dé. Antimony 1a chit phy gia chéng chéy duoc dung phd bién
trong nhua véi mirc quy dinh. Luong antimony thuong dung trong nhua PET vao khoang 100 — 300ppm,
chai nhya 1L c6 thé chtr khoang 3-9mg antimony [31]. Theo tiéu chuan an toan thyc pham cua EU —EFSA,
tong ndéng do antimony cé trong san pham nhya dung cho thuc phdam cé gigi han nong do 350mg
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antimony/kg nhya [32]. Tai Viét Nam, theo QCVN 12-1:2011/BYT, gidi han thdi nhiém antimony tur vat
dung nhya khi ngam vao acid acetic 4% la 0,05ug/mL. Két qua phan tich antimony trong mau nhya tir cac
ho gia dinh tai GO VAp cho thay, cd 24 mau c6 nong do Sb tir 350ppm dén 466ppm, vuot chuan an toan.
Tuy nhién, dé d4nh gi4 an toan nhyra mot cach hoan chinh, cac mau nhya nay can phai thi nghiém muc thoi
nhidm. Ngoai trir cc mau M43, M40 ¢ mic 6 nhiém antimony thap, cac mu con lai déu xép Xi trong
khoang nguy hlem 350ppm. Céc nghién ctru chi ra rang antimony sé& bi ro ri & nhiét do cao, vi du ¢ 80°C
trong 48 tleng, nong do antimony c6 thé tang tr 0,2pg/L toi 8ug/L hodc 9ug/L [31]. Mot sb yéu t anh
huong dén s ro ri ctua antimony 1a pH, diéu Kiéu luu trir... Mic ndong d6 antimony an toan trong nudc
dong chai quy dinh ¢ Viét Nam (QCVN 6-1:2010/BYT) va Chau Au (Directive 2003/40/EC) ¢ muc 5ug/L
trong khi d6 & My la & ngudng 6ug/L (EPA) [31]. So sanh mic thoi nhiém theo nghién ciru trén véi ngudng
an toan antimony, nguoi tai sir dung cac chai nhya dé chaa dung cac chat long khac co nguy co cao bi
nhiém doc animony. Theo d6, ngudi tiéu ding nén han ché sir dung nhiéu lan cac chai nhya PET dé tranh
thdi nhidm chét doc vao co thé.

3.3.7. Phan tich nong dg Luu huynh trong mau nhya

Luu huynh (Sulfur) 1a nguyén t6 dugc tim thay trong 75% sb lugng mau thu duoc. Sulfur 1a phé pham tir
nganh céng nghiép loc dau va khi dét. Vi vay luong sulfur du thira rat nhiéu. Chung duoc sir dung nhur
nguyén t thay thé cho carbon trong san xuat polymer va sir dung qué trinh luu hoa nguge dé 1am 6n dinh
polymer. Tién trinh san xuat nhwa bang sulfur yéu cau nhiét do cao (thuong >160°C) va thoi gian phan tng
lau dai [33]. Mat khac, trong truong hop nay, ¢d thé nguyén tb luu huynh xuét hién trong mau nhya la do
cac phu gia mudi sulfide kim loai nhu k&m sulfide, cadmium sulfide, chi sulfide dwgc thém vao nhya nham
cai thién tinh co hoc cua polymer [34]. Hién nay, trén thé gisi va ¢ Viét Nam van chua c6 quy chuan an
toan han ché cho sulfur trong nhwa va chua c6 béo cdo nao vé kha nang gay doc hai cua nguyén t6  ndy dén
suc khoé con ngudi khi thoi nhiém vao thuc pham. Biéu d6 3.9 thé hién két qua nong do nguyén té S trong
57 mau nhya. Nong d6 Iuu huynh tap trung trong khoang tir 1000ppm dén 3000ppm. Dang cht ¥ véi mau
M56 (hii nhya) ¢6 mire luu huynh kha cao toi hon 6000ppm. Hién nay ching ta chua thé két luan sy ton tai
ctia luu huynh trong nhya ¢ anh huéng dén strc khoé hay khéng. Vi nghién ciru nay ghi nhan sy ton tai
cua Iuu huynh trong nhya va lam sé liéu cho nhitng nghién ciu tiép theo.
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Biéu d6 3.9: Nong dé lheu hupnh trong cac mau nhea tir hé gia dinh

4. KET LUAN

Qua nghién ctru nay, ching ta c6 the thay thoi quen téi sir dung kha phd bién véi nguoi dan tai thanh phd
Ho Chi Minh, chiém 20% tong s6 khao sét. Phai cong nhan rang viéc tai s dung lau dai nhiing vat dung
nhya ding mét Ian tiém an nguy co thoi nhidm chat doc hai vao co thé. Cac hop chit doc hai nhu kim loai
nang, BPA, Phthalates... c6 thé xam nhap khi ¢ nhiét do cao, tiép xdc véi cac dung méi nhu dau md, chat
béo. Qua qua trinh phén tich 9 nguyén t6 c6 kha ning gay hai cao bao gém Ph, Cd, Hg, Cr, Br, Cl, Sh, Sn
va S bang thiét bi phan tich Quang phd huynh quang tia X. Ngoai trir Cd va Sn, cac nguyén t6 con lai déu
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ton tai trong miu nhya thu dugc. Cac nguyén to Pb, Hg, Cr, Br déu nam trong gici han an toan vé nong do
trong vét dung nhua. Tuy nhién, nguyén t6 Cl va Sb la 2 nguyén t6 xuat hien trong hau het c4c mau vat déu
6 nong d6 vuot tiéu chuan an toan nhiéu lan. Cac mau nhya c6 chira Cl va Sb déu 1a mau nhya c6 tiép xtc
vé6i thuc pham nhu chai nhya, ly nhya. Néu st dung trong thoi gian dai, nguy co dnh hudng dén suc khoé
rat cao. Nguyén t6 Iuu huynh cling 1a nguyén t6 duoc phat hién nhiéu trong cac mau nhya. Tuy nhién chwa
c6 danh gia nao vé doc tinh caa nguyén té nay khi xam nhap tir nhya vao co thé. Cu01 cung, nguoi tiéu
dung can canh giac cao vai viéc tai st dung cac vat dung tir nhya PET (chai nuéce subi, nudc giai khat, ly
nhya ding mot 1an), nhya PP (ly nhua dung mét lan, hop thac an) vi 2 loai nhua nay chiém da sé trong cac
vat dung tai sir dung thuong xuyén trong nha nhung lai co ket qua cac nguyén t6 doc hai ton tai véi ndng
d6 cao trong ching. Bén canh do, cac quy chuan qu00 gia vé an toan nhya can xem xét bo sung cac nguyén
td c6 doc tinh cao nhu Hg, Cr vao danh séch kiém soat an toan. Trong tuong lai, v&i muc dich xac dinh
ham lugng nguyén té doc hai tich tu vao co thé ngudi, chling toi s& nghiém ciru tiép tuc su thdi nhidgm cua
c4c nguyén t6 trén tryc tiép vao thic an bang cac phwong phap phan tich chinh xac hon nhu ICP-EOS,
FTIR.
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PHU LUC HINH ANH MAU NHUA CO HAM LUQNG NGUYEN TO GAY HAI CAO

Hinh 4.2: Hinh anh mdu nhwea M3 ¢6 ham lrong

Hinh 4.1: Hinh dnh mau nhya M1 c6 ham hrong Cl = 5529.3ppm, S = 911.3ppm

Sh =369.1ppm, S = 1385.1ppm

Hinh 4.3: Hinh @nh mdu nhya M21 ¢6 ham \ . . o
Iwong Pb = 4ppm, Cl = 71.2ppm, Sh = Hinh 4.4: Hinh dnh mau nhya M22 ¢6 ham

445.7ppm, S = 2002.4ppm luwong Sh = 466.3ppm, S = 1260ppm
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Hinh 4.6: Hinh dnh mdu nhxa M28 c6 ham

Hinh 4.5: Hinh d¢nh mau nhya M27 ¢6 ham leong Sb = 436ppm, S = 2081.4ppm

luong Cl = 400.5ppm, Sb = 363.1ppm, S =
1992.3ppm

Hinh 4.7: Hinh dnh m";u nhwa M36 c6 ham Hinh 4.8: Hinh dnh md~u nhu'a M46 c6 ham
lieong Cl = 445.1ppm, Sh = 253.5ppm, S = lirong Sb = 334.1ppm, S = 1966.7ppm
2221.6ppm
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Hinh 4.9: Hinh d@nh mdu nhya M50 ¢6 ham Hinh 4.10: Hinh anh mdu nhua M56 c6 ham

lwong Br = 144.2ppm, Cl = 391.4ppm, S = lirong Cr = 45.4ppm, Cl = 951802.3ppm, S =
430ppm 6217.8ppm, Sn = 4295.1ppm

Hinh 4.11: Hinh dnh mdu nhxa M59 c6 ham Hinh 4.12: Hinh anh mdu nhua M66 c6 ham
lwong Cl = 69.9ppm, Sh = 388.8ppm, S = lwong Sbh = 376.6ppm, S = 1294.2ppm
2177.1ppm

Ngay nhdn bai: 08/07/2020
Ngay chdp nhdn ding: 09/11/2020
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