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ABSTRACT

This study presents the preliminary lab scale results of chemical treatment
process of waste polyethylene terephthalate (PET) bottles by using sodium
hydroxide. Some important parameters such as operating temperature and
immersing time and concentration of sodium hydroxide solution were
studied. Operating temperature and immersing time were achieved at
75°C and in 30 minutes, respectively. The ash content of the sample was
determined at 800°C. The remaining of inorganic impurities after treating
in alkali solution was very low and acceptable. The inorganic content
separated from the PET waste increased with increasing amount of
alkaline concentration. This investigation showed that an environmentally
friendly method to recycle PET could be simply established.

TOM TAT

Nghién cuu nay trinh bay két qua so bo ciia qud trinh xir Iy hod hoc
polyethylene terephthalate (PET) boi kiém trong pham vi_phong thi
nghiém. Cac thong so quan trong nhu nhi¢t o, thoi gian va nong dé kiém
lan lwot dugc khdo sat. Nhiét do va thoi gian 16i wu cia phan ung dat
duwoc o 75°Cva 30 phut. Ham lwong tro cua mau dwoc xdac dinh khi nung &
nhiét dp 800°C. Két qud cho thdy, tap chdt vé co con lai trong mau sau
qud trinh xir Iy la rat thap va c6 thé chdap nhan. Ham lwong tap chat vé co
logi ra ti ¢ thudn véi nong do kiém. Qua do, cé thé thay phiong phdp tai
ché PET ¢6 thé thuc hién dirgc mét cach don gian va khong anh hwong
dén moi trong.

1 GIOI THIEU

toan cau s& tiéu thu khoang 1,31 nghin ti chai, do
d6 tai ché chai PET la van dé cap thiét khong chi vi

Tir khi duoc téng hop va dwa vao san xuit quy
md cong nghi€p vao ndm 1940, san lugng nhua
polyethylene terephthalate (PET) dwoc san xuét va
tiéu thu mdi nam déu ting, ddng thoi chét thai PET
cling tang 1én dang ké (Li et al., 2010). Theo théng
ké cia Euromonitor International, nam 2011 cé
khoang 446 ti chai PET duoc st dung trén toan thé
giéi, ting 30% so véi niam 2006. Ba phan tu
trong sb d6 dugc st dung trong nganh cong nghiép
nuéc giai khat. Pén nam 2015, Euromonitor
International du tinh thi truong dong goi dd udng
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yéu t6 kinh té ma con vi yéu té méi truong. O Viét
Nam, mdi nim khoing 2 ti chai PET duogc san
xuit va tiéu thy, néu tai ché chung s& tiét kiém
dugc khoang 36 ty ddng/nam cho van dé xu 1y rac
thai nhya.

V6i nhitng wu diém vé tinh chét hoa 1y nhu do
bén cao, khi luong nhe, ngoai quan dep, chéng
thim khi tot, tro, gia thanh thip, PET ngay cing
dugc sir dung rong rai trong cong nghiép. Cu thé,
hau hét cac chai nu6e giai khat déu dugc lam tir
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nhya PET. Tuy nhién, bé mit c6 nhiéu 15 rdng, xop
tao diéu kién cho vi khuan va mui tich tu rat khé
rira sach 1 nhuge diém cua PET, do d6 cac nha
khoa hoc khuyén cao khong nén ding chai nhuwa
PET d3 qua sir dung. Thay vao do, viéc tai ché can
duoc quan tam.

Nhém tan dung ngudn PET thai thay thé cho
ngudn tai nguyén hoa thach dang ngay cang can
kiét va gop phan bao vé moi truong, nhiéu cong
trinh nghién ctru vé tai ché PET da va dang duoc
thuc hién (Vijaykumar et al, 2010; Semiha, Ciineyt,
2014; Fonseca et al., 2010; Vo Thi Hai, Hoang
Ngoc Cuong, 2008). Trén thé gisi, PET tai ché
dugc ing dung trong san xudt xo soi, mang mong,
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day, nhya ky thuat va mot 6 linh vuc khac. Céc
g dung ctia san lwong PET tai ché (R-PET) duoc
trinh bay trong Bang 1. Tuy nhién, ¢ nudc ta van
dé xir Iy PET thai hdu nhu chua dwgc quan tim
trong khi nguy co tir rac thai nay da va dang tang
rat nhanh. Hién nay, viéc thu gom, phan loai, xt ly
PET thai & nudc ta dién ra mot cach tu phat, vi lgi
ich kinh té 1a chinh. Bén canh do, tai cac co so tai
ché d3 c6 ddu hiéu vé& sy 6 nhiém dét, nudc va
khong khi anh huong dén moi truong song cua
cong dong. Trude thuc trang d6, néu khong chi
d6ng tim ra bién phap xu 1y, tai ché PET thai phu
hop thi chung thuc sy tré thanh mot mébi lo ngai
16n ddi véi nudc ta.

Béng 1: Cac ing dung cia R-PET (don vj triéu pounds) (VAPCOR, 2013)

Cic loai sin phim 2006 2007 2008 2009 2010 2011 2012
1. Soi 422 383 391 344 381 398 512
2. Tam hodc mang mong 74 128 153 159 195 202 307
3. Day 132 144 137 114 127 120 136
4. Nhya k¥ thuat 9 11 7 10 9 - -
5. Chai chira thyc pham va nudc giai khat 139 136 141 203 216 242 276
6. Chai khong tiép xuc thyc pham 49 60 55 65 58 57 50
7. Ung dung khéc 30 38 31 42 16 21 31
Tong cong 855 900 915 937 1002 1040 1312

Hién nay, c6 nhiéu phuong phap khac nhau dé
xt ly PET thai nhu chon lép, tai sir dung lai hodc
tai ché. Do hau hét nhua PET khong thé tu phéan
huy sinh hoc, khi xtr Iy bang cach dbt hodc chon
lap s& gay 6 nhidm méi trudng, thodi hoa dat, phat
sinh cac khi doc hai gdy anh huong dén strc khoé
con ngudi. Do d6, tai ché PET 1a phuong phéap kha
thi nhat cho viéc xtr Iy PET thai. Pac biét, day con
12 ngudn nguyén liéu dau vao gia ré cho mot sb
nganh san xuit khac. Hinh 1.1 trinh bay cac
phuong phap xi 1y PET thai phd bién nhat
hién nay.

C6 hai phuong phap tai ché PET chinh la
phuong phap co hoc va phuong phap hoa hoc. Voi
phuong phap co hoc, chi don thuan 1a thu gom, rira
sach, bam nho, séy kho, tai gia cong. Tuy nhién,
nhuoc diém cia phuong phap nay 1 hat nhua tai
ché co chit luong thip, khong xac dinh dugc thanh
phan va ham lugng tap chat nén PET sau tai ché c6
d6 nhét rat thip. Do d6, tai ché hoa hoc dang ngay
cang trd nén hiéu qua dé xur Iy PET thai. Hon nira,
day con la phuong phép mo ra huéng méi hon cho
viéc sur dung réc thai tr nhya PET.

PET thai

v

\

Chén 14p

Tai

Str dung lai

v

\

Téi ché co hoc

Tai ché khac

Tai ché hoa hoc

Phuong phap tach
Phuong phap tuyén nbi
phuong phéap hoa tan

Thuy phén (axit, kiém)
Methanol phan
Glycol phan

Hinh 1: So d6 khdi qua trinh thu hi va tai ché nhwa PET thai (Dutta, Soni, 2013)
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2 PHUONG PHAP NGHIEN CUU
2.1 Nguyén li¢u va héa chit

Vat liéu st dung trong nghién ctru nay la nhya
PET tir chai nudc giai khat. Sau d6, PET dugc
phan tach ndp, nhin va cat nho vai kich thudc
khoang 8-10 mm.

Sodium hydroxide (NaOH) (Xilong Chemical
Co., Ltd, made in china 96%), v6i mét luong nhat
dinh duoc pha loang trong nudc cat d€ st dung
trong nghién ciru nay. Dung dich AgNOs; 0,1 N
cling dugc str dung trong nghién ctru nay.

2.2 Phwong phap nghién ciru

Xt 1y v6i dung dich kiém nong

Ban ddu, PET thai dugc xtr Iy voi dung dich
kiém & nhiét d6 75°C v6i ndng do kiém va thoi
gian khao sat trong tmg. Tiép theo, PET duoc rira
nhiéu lan bé'mg nude dé loai toan bd kiém con bam
trén bé mat cua manh nhua. Qua trinh rira két thuc
khi dung dich nudc rira c6 pH = 7. Mau duoc lam
kho & nhiét d6 phong. Cudi cing, can dé xac dinh
ham lugng tap chat bi loai ra sau qua trinh xir 1y.
Mbi thi nghiém déu thuc hién 3 ldn dé liy gia tri
trung binh.

Xac dinh ham luong tro cua mau PET truéc va
sau qua trinh xi ly kiém

Can 1 g mau PET thai cho vao cc nung di biét
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trude khdi lwong. Chuyén cdc vao dét trong 10
nung & nhiét d6 800°C trong 2 gio, dén khi mau bi
tro hoa hoan toan, c6 mau trang xam. Lam ngudi
cbe trong binh hut 4m khoang 1 gio va dem can.
Lip lai thi nghiém cho cac mau PET duoc xir Iy &
cac nong do kiém khac nhau. Mdi thi nghiém déu
dugc thyc hién 3 lan dé kiém tra do lap lai cia
phan tng. Khi d6, ham luong tro (% tro) ciia mau
duoc xéac dinh theo cong thuec:

Yo = BB 500 (%)
mL'\EE-mEII'-#

Trong d6: my (g): khdi lugng cde

(M

m; (g): khdi lugng cde va mau
m; (g): khdi lugng cde va mau sau khi nung

3 KET QUA VA THAO LUAN
3.1 Xirly PET véi dung dich kiém néng

Két qua Hinh 2 cho théy lugng tap chét bi loai
tang dan khi ndng do kiém va thoi gian ngam ting.
Trong 30 phut du tién, luong tap chat bi loai ting
nhanh; tr 30 dén 60 phut, lwong tap chét loai ra
giam va dan 6n dinh. Phan ung tach, loai tap chét
chi xay ra trong 30 phiit dau tién. Sau qué trinh xir
ly kiém, ngoai keo dan thi mot lwong dang ké tap
chat v6 co ciing bi loai. Két qua tach loai tap chat
v6 co dugc trinh bay & phan tiép theo. Ca hai yéu
t6 ndng d6 kiém va thoi gian déu anh huéng dén
qué trinh loai tap chat tir PET thai.
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Hinh 2: Anh hwéng cia thoi gian va nf‘)ng dd kiém 1én khoi lwgng tap chét loai ra tir PET

Thyuc nghiém da ching minh ring, luong tap
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chét loai ra ty 1¢ thudn véi néng do kiém, két qua
duoc trinh bay ¢ Hinh 3.
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Hinh 3: Anh hwéng ciia ndng dd kiém dén lwong tap chit loai ra

Tap chat bi loai sau qua trinh xr 1y kiém bao k1\em, oL vey 1Ehl jheam trong7c.1unkg dECh kiem kio
A . ~ s A aa X nay de phan rd va tach ra khéi bée mat PET (Tran
gom keo dan nhan, PVC va chat don vo co. Phan Vinh Diéu va Trén Trung Lé, 2006)
l6n keo dan nhan chai PET thuong chua axit i g 56 ’
abietic, cac axit nay tan v0 han trong moi truong

NaOH + C,yH,qCOOH — C9H9gCOONa + H,0

Két qua kiém tra tap chat cua dung dich }(iém gszg 3’2; I(i?a %EI] ,[11(1):(1)' Cljlgléllft ?r?n?lo LZI(: EHP,VC tac
sau qué trinh xr Iy PET thai trong Hinh 4. Két tua e phUOng trinh p &
trang thu dugc ching minh sy hién dién cua PVC

(_ CH2 — CH— Cl_)n 4+ nNaOH —/> <— CHZ — CH—OH —)n + nNaCl

CH;COOH + NaOH —> CH;COONa + H,0

NaCl + AgNO; —> AgCl + NaNO;

Hinh 4: Két tia tring ciia AgCl
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3.2 Két qua xac dinh ham lwgng tro cia
PET thai va PET sau khi xir ly
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Bing phuong phap nung mau khao sat & 800 °C
trong 2 gio, ham lugng tro dugc xac dinh.
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Hinh 5: Nong dd kiém anh huong dén qua trinh loai tap chit vé co tir PET thai

Két qua thi nghiém Hinh 5 cho thdy, sau khi
nung PET & nhiét d6 800 °C thi khéi lwong tro con
lai it, cu thé khi xtr Iy PET thai véi 10 % kiém thi
lugng tap chit con lai trung binh khoang 0.06 %
trong lugng cua PET.

PET thai chwa xir Iy kiém c¢6 ham luong tro cao
va ¢ su khac biét nhiéu gitra cic mau duge xur ly
v0i cac néng d6 kiém khac nhau. C6 thé théy, bao
bi nhwa PET duoc san xuét chtra nhiéu loai chét
don, hoéa chét phu gia. Ham lugng tro thu duogc
chinh 13 ham lugng cac hop chit nay. Tir biéu do
Hinh 5 cho thay, ham luong tro con lai trong mau
giam khi tang ndng do kiém, diéu d6 cho thdy ndng
d6 kiém c6 anh huong dén qua trinh tich loai
tap chat.

Sau qué trinh xir 1y kiém voi cac ndng do %
khéc nhau thi hi¢u suat cua qua trinh tach loai tro
duogc tinh theo cong thirc (2). PO thi Hinh 6 cho
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thay, khi ting ndng do kiém tir 1-10 % thi hi¢u suat
ctia qua trinh tach loai tro ciing ting. Hiéu suit cua
qua trinh loai tap chét vo co ti 1é thuan véi néng do
kiém, khi ting n6ng d6 kiém thi lugng tap chét vo
co con lai trong mau 1a kha thip. Piéu nay chimng
td ngoai kha nang tach loai keo dan, PVC, qua
trinh xtr 1y v6i dung dich kiém con c6 kha ning
tach loai cac chat don vé co.

Hiéu suit (P) clia qué trinh tach loai tro dwoc
xac dinh theo cong thirc:

_ mulpl-ma(g}
mghEd

Trong d6: my (g): khdi luong tro ctia mau
khong xtr ly

x 100 (%) )

m; (g): khdi lugng tro ciia cac mau xtr 1y véi
cac nong dg kiém tuong Gng
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Hinh 6: Hiéu suit ciia qua trinh tach loai tro
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