SCIENCE TECHNOLOGY

NGHIEN CU'U TINH CHAT CO'HOC VABO CHAM CHAY
CUA KEO DAN DI TU XOP PHE THAI

STUDY ON POLICY AND POTENTIAL INGREDIENTS OF POLYESTER FOR WASTE DISCHARGE

TOM TAT

Mat trong cac loai rac thai cong nghiép kha I6n la xdp phé thai di theo cac
thiét bi dién tir vién thong (vi du: Tivi, dién thoai thong minh, d gia dung...)
- X0p polystyrene (PS). Nghién citu chuyén xdp phé thai, xGp tai ché sang dang
vat liéu mdi tién ich khong nhiing it ddc hai hon dén sikc khde con ngudi, dé
dang kiém sodt hon vé vén dé méi treong ma con tao ramdt san pham hitu ich
phuc vy doi sBng con nguoi, tao ra san phdm hang hda cd kha néng canh tranh
trén thi trrong. Nghién cbu nay da ché tao keo di tir nguyén liéu tai ché xdp
phé thai, c6 bd sung céc chét chdng chay nham cai thién kha nang cham chay.
0 Viét Nam day |a mot nhitng nghién céu méi ¢ nhigu tiém néng ¢ng dung
trong cdng nghiép.

Tir khoa: X6p polystyrene, chdng chdy, nhém hydroxit, kha nang chdng chay,
chi s6 oxy gi6i han.

ABSTRACT

Polystyrene (PS) is one of the types of industrial waste that is quite large
that is the spongy waste of electronic telecommunications equipment (eg TVs,
smart phones, home appliances...) is polystyrene (PS). Research into converting
spongy waste, recycled sponges into new utility materials is not only less
harmful to human health, making it easier to control environmental issues but
also creates a useful product to serve human life and commodity products that
are competitive in the market. In this study, the material was made from
recycled waste sponge, with the addition of flame retardants to improve the fire
retardancy. In Vietnam this is a new research has great potential applications in
the industry.

Keywords: Polystyrene, fire retardancy, aluminium hydroxide, flame
retardancy, Limiting oxygen index.
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1. MG BAU

Phuong phap xt ly chat thai rdn nhw x6p, nhya,... hién
nay pho bién la dot va chon lap, day la hai phuvong phap
that bai vé ca kinh té va moi truong. Nwéc thai chay ra tir
r4c thai chon 1ap ngdm xuéng lam 6 nhiém dat va mach
nudc ngam, xay dung hé thdng ngan chan hién twgng nay
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la r&t tén kém, khi chén xudng dat chat thai rdn nhw xép
(nhya PS) phai mat tir 300 ndm dén 1000 nam méi phan
hdy hoan toan va tr& nén vo hai trong dat. Khi dét, lvgng
CO,, Dioxin, chi, cadmium,... sinh ra trong qua trinh dot rac
& nguyén nhan géy ra hién twgng hiéu (ng nha kinh,
nguyén nhan gay ra cac bénh duong hé hap, cac di tat va
chitng bénh ung thw dan dén t& vong.

Lrong xop (nhwa PS) tréi néi trong nwdc khéng dugc xir
ly phai mat hang tram nam méi dwgc phan hdy hoan toan
va tré nén vo hai trong nuwéc. Trong thoi gian nay nhitng
sinh vat nhu c4, baba, tdbm, cua,... c¢6 thé hiéu nham la ludi
thirc an, dong vat an phai gay chét hodc lvu lai nhirng chat
ddc hai trong co thé mdi ngay, nhitng chat doc hai nay c6
thé sé lai di truc ti€p dén ban &n cla con ngudi. Vi vay,
chuyén x6p phé thai, x6p tai ché sau dyng thirc &n sang
dang keo khéng nhitng it doc hai hon dén stc khde con
ngudi, dé dang kiém soat hon vé van dé moi truong ma
con tao ra mét san pham hiu ich phuc vu doi sdng con
ngudi, tao ra san pham hang hoa cé kha nang canh tranh
trén thi tredng. Viéc nghién ctru chuyén xop phé thai, xp
tai ché sang dang vat liéu méi tién ich la rat can thiét. Bai
bao nay tién hanh nghién ctru tai ché x6p phé thai PS sl
dung lam keo dan théng dung.

2. THUC NGHIEM
2.1.Héachat

X0p phé thai qua hinh thirc thu gom dwoc lam sach
bang cac phuwong phap co hoc binh thuong, dung moi
acetone (CH,),CO (Trung Qudc); N-Butyl Acetate C4H,,0,
(Trung Quéc); Nhdm Hidroxit - Al(OH); (Trung Quéc).

2.2. Quy trinh lam sach x6p phé thai sau sir dung

Quy trinh lam sach nhya PS (x6p) da qua st dung kha
dé dang (hinh 1), tuy nhién viéc lam sach lvong nhya PS
(x6p) da qua str dung doi hdi phai ky lwvdng dé khi st dung
vao cong trinh ché tao keo dan khéng con lan cac phu gia
hodc chat ban lam anh hudng dén chét lvgng keo hodc do
chuyén nghiép clia san pham.

2.3. Phuong phap xac dinh tinh chat co hoc clia mang
phu

D06 bén va dap: b6 bén va dap clia mang polyme duoc
xac dinh theo tiéu chuan ASTM-2794 trén dung cu Erichsen
model-304. B clng twong do6i: DO cling twong d6i dugc xac
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dinh theo tiéu chuan 1ISO-1522 trén dung cu Erichsen model
299. B6 ép dan: Do ép dan dugc xéac dinh theo tiéu chuan
ISO 1520-1973(E) trén thié€t bi Erichsen model 200. D6 bén
cao xuwéc: Bo bén cao xwéc clia mang son dugc do theo tiéu
chuan 1ISO 1518 trén dung cu Erichsen model 239/1.

X6p da qua s dung

Trang tap trung bang nuéc

X6p da sach mang bam

Rira bang chét tdy rira chuyén dung

X6p da sach dau m@...

Xa nuéc
Lam kho

X6p sach

Hinh 1. Quy trinh lam sach xdp phé théi
2.4. Phuvong phap xac dinh doé chéng chay mang, do bén
nhiét

Chi so oxy gi¢i han dé dot chay vat liéu (LOI)

Chi s6 oxy gi¢i han (LOI) la ndng dé oxy [O,] toi thiéu
can dé dét chay vat liéu trong hdn hop chay clia oxy va nito
[0,/N,]. Cong thirc tinh LOI (%): 01— L%2]

[02][N, ]

Panh gia theo tiéu chuin quoc té ASTMD2863-17:

- LOI<21%: vat liéu dé chay.

- LOI=21%: bién &n dinh.

- 21% < LOI < 28%: vat liéu cham chay.

- 28% < LOI < 100%: vat liéu ty dap tat ngon Itra.

Téc do chay UL94HB (mm/pht)

Kha ndng chdng chay cla mau vat liéu dugc thir
nghiém theo tiéu chuin UL 94 HB (My) tai Trung tam
Nghién ctru Vat liéu polyme, Bai hoc Bach khoa Ha Noi theo
tiéu chudn ASTM D 635-17. Pay la phuong phép théng
dung cho céc loai vat liéu va dugc mo ta nhu sau: cac mau
co kich thudc 1,25cm x 12,5cm dugc kep vao gid theo
phrong ndm ngang (hodc nghiéng 45°). Trén mau duoc
danh dau 2 vach tai céc vi tri 2,5 va 10cm. Qua trinh dét
mau dvoc thue hién trong 30 gidy hodc dén khi mau chay
dén vach 2,5cm thi bt dau tinh thoi gian chay.

Phéan tich nhiét trong lvgng (TGA)

Puoc thuc hién trén may TGA DTG-60H & 10°C/phut voi
khong khi c6 lvu lvgng véi téc d6 80 ml /phdt.
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3. KET QUA VA THAO LUAN

3.1. Nghién ctru &nh huéng sy hoa tan bao hoa nhya PS
(x6p) trong cac dung modi Acetone, N-Buyl Acetate &
nhiét dé phong

O mdi ty 1& thé tich, hdn hop dung mdi acetone va
n- butyl acetate khi hoa tan x6p phé thai thu duoc mot
dung dich cé nhitng dac diém riéng biét vé mau sac dung
dich, do nhét, dé von, do trong clia mang, kha nang hoa
tan x6p, kha nang két dinh va do chay. Vi vay, butc dau can
tim ra nhitng ty 1é thé tich thich hgp dé thoa man day du
nhitng yéu cau cho mot san pham keo dan théng thuong
theo quy dinh. Két qua hoa tan bang cac dung mai acetone
thé tich ¢6 dinh 10ml va dung méi n- butyl acetate tir 3,1ml
dén 3,5ml dugc thé hién bang hinh anh thuc té duoc trinh
bay & hinh 2.

Hinh 2. Hinh &nh keo dén: a-3,Lml n- butyl acetate; b-3,2 ml n- butyl acetate;
¢-3,3mlIn- butyl acetate; d-3,4 ml n- butyl acetate; e-3,5 ml n- butyl acetate

Cong trinh da nghién ctru qua trinh hoa tan xop tai ché
str dung cac dung mdi acetone va n- butyl acetate & nhitng
thé tich khac nhau da thu duogc két qua nhu trinh bay trong
bang 1.

Kha nang két dinh cac mang vat liéu cla keo dan phu
thudc vao thé tich dung dich acetone c¢é mat trong dung
dich, khi thé tich n- butyl acetate dat 100% thi dung dich c6
kha nang hoa tan nhya PS (x6p) tuy nhién dung dich tao
thanh khong c6 kha nang két dinh. N- butyl acetate déng
vai tro nhu mot dung maéi gilp hoa tan nhua PS (x6p), tao
dd 16ng sanh, chéng duc, dé dang trai méng va khién thoi
gian khé cla mang keo dwoc rat ngan hon. Do hai dung
m0i la acetone va n- butyl acetate la hai dung moi cé téc do
bay hoi Ién nén trong qua trinh ché tao keo khdng can phai
st dung chét dong ran, tiét kiém chi phi san xuét. Dya vao
két qua hinh 2 va bang 1 ty 1é phéi tron phu hop Acetate
(ml)/ N- butyl acetate (ml) =10/3,3.
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Bang 1. Két qua khao sat dd tan clia xGp phé thai & cac nong do dung moi
khéc nhau

Acetate (ml) 10 10 10 10 10
N- butyl 31 32 33 34 35
acetate (ml)
Kha nang két Co Co Co Co Co
dinh
Thoi gian dong| 35 32 30 28 25
rn (phit) - GO
Thoi gian dong| 18 17 15 14 12
ran (phiit) — Gidy
Dung dich | Dungdich | Dung dich | Dungdich | Dungdich
long,sanh | 16ng, |long, sénh | Iéng, sanh| 18ng, sanh
Higu sudt ket k\étdinh sginh Ifét kétfjinh k\étdinh k\étdinh
dinh lamthay | dinhlam | khong | lamthay | lamthay
doibé mat | thaydoi | lamthay | dGibé | doibémat
vatliukhi | bémdt | doibé | matvat | vatliéukhi
dan. vatliéu | matvat | liéukhi dan.
khidan. | liéukhi | dan.
dén.

3.2.Khao sat tinh chat co hoc mang ctia x6p trong dung
moi Acetone va N-Butyl Acetate

Khao sat tinh chat co hoc clla mang ta tién hanh do cac
thong s6 vé do bén va dap, dd bé cao xuéc, do bé ép dan
va do cling twong doi clla mang keo dudi cac dung moi véi
ty 1& khac nhau.

Tir két cac hinh 3, 4 nhan thay, cd dinh thé tich cla
acetone va tang dan thé tich ctia n- butyl acetate thu duoc
dung moi hoa tan nhya PS (x6p) hiéu qua véi khéi lvgng
x0p hoa tan dén bao hoa tao keo. Thé tich Acetone & 10 ml
va n-butyl acetate & 3,3 ml do dwoc dd co hoc phu hop hon
cac mau con lai: dd bén va dap (38 pound.inch), dd bén cao
xuwoc (7 kg), do bén ép dan (5,6 mm) va dé cirng tvong doi
(0,68 %). Bay la nhitng ty 1& hoan toan phu hgp véi TCVN vé
chét lvgng keo.
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Hinh 4. D6 cling (%) va d6 bén va dap (Pound.inch) clia mang keo dan
3.3.Khao sat d6 chéng chay mang v&i keo dan di tir x6p
phé thai c6 mat phu gia nhdm hydroxit

Nhom hydroxit la moét chat ludng tinh dwoc st dung
nhv chat phu gia chat cham chay trong mot loat cac nhya
va cao su, compozit phé bién bai kha nang chéng chay cao
mat khac khong anh hudng nhiéu dén sy suy gidm tinh
chat co hoc cla vat liéu. Trong cong trinh nay, nhém
nghién clru da tron hgp 30% khdi lwgng nhdm hydroxit [5]
phan tan vao mang keo dan.
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Hinh 5. Chi s6 oxy t6i han LOI (%) va Tdc d@ chay UL94HB (mm/pht)

Trong qua trinh d6t chay cla vat liéu, Al(OH), tién hanh
phan tng phan hdy thu nhiét, khi€én nhiét clia qua trinh
chay giam. Cling v&i cac san pham clia s phan hily Al(OH),,
oxit nhdm (ALL,O,) duwoc tao thanh trén bé mat vat liéu,
chang cé vai tro nhu mét 16p bdo vé, ngan cach vat liéu
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khai khu vuc chay. Hoi nuéc duoc gidi phong ra sé thay thé
I6p oxy khdng khi ti€p xic véi bé mat vat liéu, can tré qua
trinh chay cda vat liéu. Khi s dung bat dau tir 3,2 ml
n-butyl acetate thi chi s6 LOI va t6c do chay tang, véi 3,3 ml
chi s6 LOI dat 26,3% va toc do chay 9,77 mm/phat (hinh 5).
3.4. Nhiét trong lvgng TGA

D TGA TGA OTA

0.0g bl PRSSESEETI
i f
"L Dy - ~ /
— ¥ /

4 #0.00

il - 60.00
=2.00 0.0k + 40.00

20,00

4 mao

-3.09 oo e ——

20 00

OTGA Tah ora
mgamen - v

aog

anon

=2 00} A0 o 000

0.0

300 aed

oo

0.0

DrTGA TGA DOTA
mgiman w

o.og-
100 O

20.00

Go.0g

ET ]

0o

00 i

-0 O

Temg (€]

[Teme Frogram)
[t B

emp Aate Hold Temp Hold Time  Gas
Acqumon Dat 170804 [Cimirs | ¢ | |
Samgie Vieght 4. TR4|mg] 10.00 157 S
Annotzon: oy o

Hinh 6. Gian d TGA clia c&c mAu: a- thé tich acetone/ n-butyl acetate:
10ml/3,3ml; b- thé tich acetone/ n-butyl acetate: 10ml/3.4ml; c- thé tich
acetone/ n-butyl acetate: 10ml/3,5ml

Pé xac dinh tinh chat nhiét TGA cla cac mau keo khac
nhau & cac ty 16 dung moi hoa tan khac nhau. Két qua nhan
duwegec trinh bay trén hinh 6.

Tlr gian d6 hinh 6 ta thdy, thé tich acetone/n- butyl

acetate: 10ml/3,3ml & 156,43°C tai 100% khéi lvgng khao
sat dd mat di 9,488% khéi lwong, & 360,73°C dd mat
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87,986% khéi lvgng. Thé tich acetone/n- butyl acetate:
10ml/3,4ml & 156,390C tai 100% khéi lwvgng khao sat da
mat 8,253% khdi lvgng va dén 360,02°C da mat 88,590%
khoi lugng... Nhu vy, khi tdng thé tich n- butyl acetate
trong hdn hop dung méi tai cing mot khoang nhiét dé xac
dinh lvong méat mat tai nhitng mau c6 lvgng thé tich
n- butyl acetate I&n hon 1a 16n hon. B6i chiéu cac thé tich
vGi két qua thu duoc cho thay khéi lvong mat mat clia mau
thé tich acetone/n- butyl acetate: 10ml/3,3ml la hoan toan
phu hep voi chi tiéu chat lvgng keo dan ban dau.

4. KET LUAN

Pa tim duoc ty 1€ thich hop hé dung mbi acetone/ n-
butyl acetate = 10ml/3,3ml dé hoa tan x6p PS phé thai cho
hiéu qua tot nhat.

D4 xéc dinh céc tinh chét co hoc clia mang keo nhu: do
bén cao xuwodc, d0 bén va dap, do ép dan, do cling tuong doi
& cac ty 1é dung mdi hoa tan khac nhau. Két qua cho thédy ty
I& acetone/ n- butyl acetate = 10ml/3,3ml dat gia tri I&én nhat.

D4 xac dinh tinh chat nhiét va dé cham chay cla cac hé
keo khi phdi tron phu gia chéng chady nhém hydroxit véi
30% khoi lvgng. Két qua cho thdy & ty 1é 10ml/3,3ml cho
két qua tot nhét véi tdoc d6 chay UL94HB 9,77mm/phdt, chi
s6 oxy tdi han (LOI) 26,3%.

L&i cdm on: Cong trinh nay dugc su tai trg béi khoa Cong
nghé Hoéa - Trvdng Dai hoc Cdng nghiép Ha Noi.
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