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(54) VAT LIEU BOC BE MAT DANG MANG DUNG CHO BAO BI POLYME

(57) Sang ché d& cap dén chat két dinh nhay ap (PSA) loai bo dugc co thé sir dung voi vat
liéu boc bé mat va/hodc nhan bao bi dugc thiét ké dé loai bo trong khi tai ché bao bi
polyme. PSA theo sang ché bao gdm (a) it nhat mot monome c6 thé trai qua phan tng
trung hop gbc tu do va homopolyme cua né c6 nhiét dé chuyén thuty tinh nhé hon hoic
bang 10°C, (b) it nhat mot monome chua bio hoa monoolefin ¢6 nhoém chirc aldehyt hodc
keton, va (c) mot lugng hiéu qua cua it nhat mot chét lién két ngang polyhydrazit c6 nhém
chuc hydrazin. PSA theo sang ché co gia tri bam dinh v6 nam trong khoang tir 0,41bs/in
(70N/m) den 4lbs/in (700N/m), va ty 1& phan tram mang con lai trén bao bi polyme sau thu
nghiém tuyén tach chim-ndi nam trong khoang tir 0% dén 8%.
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Linh vwe k§ thuat dwoc dé cap
Séng ché d& cap dén chét két dinh nhay ap dang nhii tuong chira nudc
(pressure sensitive adhesive: PSA) hitu ich cho vt lidu boc bé mit va/hodic nhan

bao bi ma dugc thiét ké dé dugc loai bo di khi tai ché bao bi polyme.

Tinh trang k§ thuit ciia sang ché

Trong nhitng nim gan ddy, viéc st dung bao bi polyme (vi du nhu
polyetylen terephtalat (polyethylene terephthalate-PET), polyetylen mat d6 cao
(high density polyethylene-HDPE), polyvinyl clorua (polyvinyl chloride-PVC),
polypropylen (polypropylene-PP), hodc cac loai nhya khac) ting 1én do tinh nhe
va kha nang chiu dut. Nhan dang mang nhay 4p cling dugc st dung nhiéu véi
cac hé bao bi polyme do kha nang chiu dugc d6 Am va miu m3 cai thién, va kha
ning tai ché vat lidu bao bi ndy dugc mong mudn. Trong qué trinh tai ché dién
hinh, bdn chtra chét &n mon nong chira chét hoat dong bé mat dugc st dung dé
giai phong vay nhua nén khoi nhin. Sau dod, vay nhya dugc tach ra khoi nhan da
duoc loai bo trong qué trinh tuyén tach chim-ndi. Hiép hoi cdc nha téi ché nhya
sau tiéu thu (Association of Postconsumer Plastic Recyclers: APR) di thiét lap
quy trinh dé d4nh gi4 cic hé théng nhan dé tai ché. Khong loai bé nhan dang
mang trong qué trinh tai ché s& 1am ban mau va lam giam d6 sach cua PET tai
ché.

Nhén dang mang c6 kha ning chiu dugc didu kién tai ché dAn dén mot
phan ctia nhin van con dinh véo luc cudi cua qué trinh. Do d6, mong muén ring
céc nhan dang mang va chat két dinh duoc thiét ké dé giai phdng trong budce rira
clia qué trinh tai ché, va tach khoi PET trong chét léng, cé trong luc riéng cho
phép cac thanh phén tach ra ndi hodc chim.

Do d6, c6 nhu cau vé chat két dinh nhay 4p (PSA) cho nhén dang mang ma
c6 thé tao didu kién thuan loi cho viéc tach trong qué trinh tai ché trong khi van

duy tri dic tinh hoat dong mong mubn trong sudt vong doi cia san pham.
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Ngoai ra con c¢é nhu cau vé hé bao bi polyme ma c6 thé cung cap qua

trinh tai ché hiéu qua va tiét ki€ém vé mat chi phi.

Ban chat k§ thuét ciia sang ché

Theo mot khia canh, sang ché dé xuét vat lidu boc bé mait dang mang
ding cho bao bi polyme, bao gdm thanh phan chit két dinh nhay 4p (PSA). PSA
bao gdm (a) it nhit mdt monome ma cé thé trai qua phan Umg trung hop gbce tur
do va homopolyme ctia n6 ¢ nhiét d6 chuyén thuy tinh (Tg) nhé hon hodc bing
10°C, (b) it nhit mdt monome chua bdo hoa mono-olefin ¢6 nhém chirc aldehyt
hodc keton, va (c) mot luong hiéu qua cia it nhat mot chit lién két ngang
polyhydrazit ¢6 nhém chitc hydrazin. Thanh phan PSA theo séng ché c6 gié tri
bam dinh v6é ndm trong khoang tir 0,41bs/in (70N/m) dén 41bs/in (700N/m), va ty
1& phan traim mang con lai trén bao bi polyme sau thir nghiém tuyén tach chim-
nbi nam trong khoang tir 0% dén khoang 8%. Theo khia canh khéc, thanh phan
PSA theo sang ché con bao gém cht hoat dong bé mit v6i mot lién két doi
cacbon-cacbon hoat dong.

Theo mot khia canh khéac, sang ché dé xuét vat liéu boc bé mat dang mang
ding cho bao bi polyme, bao gdm thanh phin PSA. Thanh phin PSA nay bao
gdm (a) it nhit mét monome ma c6 thé trai qua phan tmg trung hop gdc ty do va
homopolyme ctia n6 ¢6 nhiét do chuyén thily tinh (Tg) nho hon hoédc bing 10°C
voi luong nam trong khoéhg tr 50% dén 95% trong lugng, (b) it nhit mot
monome chua bdo hoa mono-olefin cé nhém chtrc aldehyt hodc keton véi lugng
> 0,1%, (c) mét luong hiéu qua cta it nhat mot chét lién két ngang polyhydrazit
c6 nhém chirc hydrazin va mét chét hoat dong bé mit c6 lién két d6i cacbon-
cacbon hoat dong, v6i phan tram theo trong luong tinh theo trong lwong ctia hdn
hop monome, véi lugng hidu qua cta chét lién két ngang polyhydrazit 1a luong
sao cho ty 1& ctia nhém chiic hydrazin nim trong khoang tir 0,02 dén 5 duong
lugng trén 1 duong luong nhém chitc aldehyt hodc keton. Thanh phan PSA theo
sang ché c6 gia tri bdm dinh vé ndm trong khoang tir 0,4lbs/in (70N/m) dén
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41bs/in (700N/m), va ty 1é phan trim mang con lai trén bao bi polyme sau thir

nghiém tuyén tach chim-néi nim trong khoang tir 0% dén khoang 8%.

M5 ta vin tit hinh vé
Fig.1 1a biéu db timg diém thé hién d6 bam dinh vo theo kha ning tai st

dung thanh phan PSA theo sang ché va thanh phdn PSA déi chimg.

MO ta chi tiét sing ché

Thanh phan PSA loai bd duoc theo sang ché bao gdm thé phan tén
polyme acrylic chtta hén hop monome c6 (a) it nhat m6t monome ma c6 thé trai
qua phan tmg tring hop gdc tu do. Theo mét phuong 4n, hdén hop monome ¢6
thé bao gbébm it nhit mot este axit acrylic hodc este axit (met)acrylic ma
homopolyme ctia n6 ¢6 nhiét d6 chuyén thiy tinh (Tg) nhé hon hoic bang 10°C,
va (b) it nhat mot monome chwa bio hoa mono-olefin ¢6 mét nhém aldehyt hoac
nhém keton. Nhii tuong theo sang ché dugc cho phan tng véi (c) mot lugng
hiéu qua ctia it nhat mét chat lién két ngang polyhydrazit.

Vi du vé& it nhit mdt este axit acrylic hodc este axit (met)acrylic ma
homopolyme ctia n6 c¢6 nhiét &6 chuyén thuy tinh (Tg) nhé hon hogc bing 10°C
bao gém, nhung khong gi6i han &, benzyl acrylat, n-butyl acrylat, sec-butyl
acrylat, xyanoetyl acrylat, iso-dexyl acrylat, n-dexyl acrylat, dodexyl acrylat,
dodexyl metacrylat, 2-etoxyetyl acrylat, etyl acrylat, 2-etylhexyl acrylat, 2-
etylhexyl acrylat, n-hexyl acrylat, hexyl metacrylat, isobutyl acrylat, isopropyl
acrylat, isotactic, 2-metoxyetyl acrylat, metyl acrylat, octadexyl metacrylat,
octyl metacrylat, 2-phenyletyl acrylat, n-propyl acrylat, va 2,2,2-trifloetyl
acrylat, cling nhu c4c hon hop hodc tp con bt ky ctia chung.

Theo mot phuong an, Tg ctia homopolyme cua este axit acrylic hodc este
axit (met)acrylic ndm trong khoang tir -100°C dén 10°C, hodc nim trong khoang
tir -70°C dén 10°C, hoic ndm trong khoang tir -70°C dén -10°C.

Theo mot phuong an, it nhit mot este axit acrylic hoac este axit

(met)acrylic ma homopolyme ctia né ¢ nhiét d§ chuyén thiy tinh (Tg) nho hon
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hodc bang 10°C ¢6 mit v6i luong nim trong khoang tir 50% dén 95% trong
luong hodc ndm trong khoang tir 70% dén 90% trong luong tinh theo trong
luong cta hdn hop monome.

Theo mdt phuong 4n, it nhit mot este axit acrylic hodic este axit
(met)acrylic ma homopolyme ctia n6 c¢6 nhi¢t chuyén thuy tinh (Tg) nhé hon
hodc bang 10°C bao gdm 2-etylhexyl acrylat, n-butyl acrylat, hodc hdén hop bét
ky ctia chung.

Monome chua bdo hoa mono-olefin ¢6 nhéom chirc keton hodc aldehyt 1a
monome chira mot géc aldo hoac keto va lién két d6i cacbon-cacbon cé thé
tring hop. Céc vi du bao gdm, nhung khéng gi6i han &, acrolein, metacrolein,
vinylbenzaldehyt,  crotonaldehyt,  (met)acryloxyalkylpropanal, diaxeton
acrylamit (DAAM), diaxeton acrylat, hodc hdn hop bat ky hodc cac tAp con cia
chung.

Theo mot phuong 4n, lugng monome chua bdo hoa mono-olefin c6 nhém
churc aldehyt hodc keton c¢6 mat véi lugng > 0,1% trong lugng, hodc nam trong
khoang tur 0,5 dén 10% trong lugng, hodc nam trong khoang tir 0,75% dén 5%
trong luong, tinh theo trong lugng cua hdn hgp monome.

Theo mot phuong 4n, monome chua bdo hoa mono-olefin ¢6 nhém chirc
aldehyt hodc keton bao gdm diaxeton acrylamit, diaxeton acrylat, acrolein, hodc
hén hop bat ky cua chung.

Theo mét phuong 4n, hdn hgp monome tiy ¥ c6 thé bao gém mot hoac
nhiéu este axit acrylic ho#c este axit (met)acrylic ma homopolyme ctia né c6 Tg
ctia 16n hon 10°C, vi du 16n hon 10°C dén khoang 175° C. Céc vi du bao gom,
nhung khoéng giéi han &, benzyl metacrylat, t-butyl acrylat, 2-tert-
butylaminoetyl metacrylat, butyl metacrylat, t-butyl metacrylat, xyclohexyl
acrylat xyclohexyl metacrylat, dietylaminoetyl metacrylat, dimetylaminoetyl
metacrylat, etyl metacrylat, hexadexyl acrylat, hexadexyl metacrylat, hexyl
acrylat, 2 hydropropyl metacrylat, 2-hydroxyetyl metacrylat, isobornyl acrylat,

isobornyl metacrylat, isobutyl metacrylat, isopropyl metacrylat, metyl
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metacrylat, atactic, metyl metacrylat, syndiotactic, phenyl metacrylat va
trimetylsilyl metacrylat, cling nhu cac hén hop hodc tip con bat ky ctia ching.

Theo médt phuong 4n, it nhit mdt este axit acrylic hodc este axit
(met)acrylic ma homopolyme ctia n6é c6 nhiét do chuyén thay tinh (Tg) 1én hon
10°C c6 mét véi lugng tr 0% dén 50% trong luong, hodc tir 0% dén 30% trong
lwong, tinh theo trong lwong ctia hdn hgp monome.

Theo mot phuong an, hdn hgp monome cé thé bao gdm mot hozc nhiéu
axit carboxylic chua bdo hoa etylen. Céc vi du bao gbém, nhung khong giéi han
&, axit monocarboxylic chua bdo hoa monoetylen nhu axit acrylic, axit
metacrylic, axit etacrylic, axit crotonic, va carboxyetyl acrylat, axit dicarboxylic
chua bdo hda monoetylen nhu axit maleic, axit fumaric, axit itaconic, va axit
xitraconic, axit tricarboxylic chua bdo hoa monoetylen nhu axit aconitic, va dan
xuét duoc thé halogen (vi du, axit alphachloracylic) va anhydrit cta céc axit (vi
du, anhydrit maleic va anhydrit xitraconic).

Thanh phin PSA theo séng ché c6 thé bao gdm axit carboxylic chua bao
hoa etylen véi luong tir 0,5 dén 7% trong lugng hodc tlr 1 dén 3% trong lugng,
tinh theo trong lwong ctia hdn hop monome.

Theo mdt phuong an cua sang ché, thanh phin PSA theo sang ché c6 thé
bao gém chét chuyén mach alkyl mercaptan nhu C¢-C,g alkyl mercaptan, vi du
n-hexyl mercaptan, n-octyl mercaptan va n-dodexyl mecaptan. Khi dugc st
dung, thanh phan PSA theo sing ché c6 thé bao gdm chit chuyén mach
mercaptan voi lugng tir 0,01% dén 0,5% trong lugng, tinh theo trong luong cua
hdn hop monome.

Theo mét phuong 4n, qua trinh diéu ché thé phan tan theo sang ché c6 thé
stt dung mot pha lién tuc (thuong 1a nuéc), va cac thanh phan tiéu chuan khéc va
d3 biét trong linh vuc nay, chéng han nhu chit khoi mao, chit khu, chit hoat
dong bé mit, chét xac tac, chat lam uét, chét lién két ngang, chét bao quén va
céc chét twong tu. Vi du, chét khoi mao tring hop bét ky tan trong nudc thong
thuong phu hop cho viéce trung hop nhii twong c6 thé duoc st dung. Ty 18 phan

trim theo trong lugng théng thudng cua chat khoi mao nidm trong khoang tir
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0,01% dén 2,0%, t6t hon 1a tir 0,01% dén 1,0% trong lugng, tinh theo téng trong
luong cua monome. Vi du v& chét khoi mao bao gém, nhung khong gidi han &,
persulfat, peroxit, cac hop chét azo, va hon hop cua chung. Céc chét khoi mao
tan trong nudc co thé duoc str dung mot minh hoiic két hop véi mot hodc nhiéu
chit khor théng thuong nhu, nhung khong giéi han &, natri formaldehyt
sulfoxylat, natri metabisulfit, axit ascorbic, mudi sht, mubdi sit duge tao chelat,
va céc chét tuong tu.

Theo mét phuong an, hé chit khoi mao trung hop tan trong nudc la
peroxit dugc sir dung két hop v&i chét khir thong thuong nhu cac hé dua trén
tert-butyl hydroperoxit natri formaldehyt sulfoxylat véi chét xtc tac phic sét
duoc tao chelat.

Vi du v& hé chat hoat dong bé mit thich hop 1a céc chit di dugc biét dén
trong linh vuc nay va bao gdm chét nhii ho4 anion, khéng ion, cation, hozc
lﬁé’ng tinh va hdn hop cua chiing. Céac vi du v& céc chit hoat dong bé mit chira
anion bao gdm, nhung khong gi6i han &, cac alkyl sulfat, sulfat clia rugu
etoxylat, aryl sulfonat, phosphat cua rugu etoxylat héa, sulfosuxinat, sulfat va
sulfonat cua céc alkylphenol dugc etoxyl hda, va cac hdn hop cta ching. Céc vi
du vé chét hoat dong bé mit khong ion bao gém, nhung khong gidi han &, rugu
duoc etoxyl héa, cac alkylphenol etoxyl hoa, va cac hdn hop cua chiung. Cac vi
du vé chét hoat dong bé mit cation bao gém, nhung khong gidi han &, amin béo
dugc etoxyl hda. Theo mot phuong an, chét hoat dong bé mat hoat dong hoa hoc
co lién két d6i cacbon-cacbon hoat dong dugc sir dung. Vi du vé chét phén Ung
bao gém, nhung khong giéi han &, cc alkylphenol etoxylat c6 chira nhom thé
alkenyl, cac hop chat mubi polyoxyalkylen-1-(alyloxymetyl) alkyl ete sulfat, cac
mubi poly (oxy-1,2-etandiyl), alpha-sulfo-omega-[1-(hydroxymetyl)-2-(2-
propen-yloxy) etoxy] (Adeka SR Series, c6 san trén thi trudng tr Adeka
Corporation), va hdn hop hodc céc tip con ciia chiing. Theo mdt phuong én, chat
hoat dong bé mit hoat dong bao gém chét hoat dong bé mat hoat dong dong
Adeka SR. Trong lugng dién hinh cua chit hoat déng bé mit ndm trong khoang
tir 0,2% dén 5,0% va tét hon 13, tir 1,0% dén 5,0% trong luogng va tét nhat 1a
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nam trong khoang tir 1,0% dén 3,0 % trong luong. Chét hoat dong bé mat nay
duge st dung bdi phuong phap thong thuong dugc biét 18 trong linh vuc nay.
Theo m6t phuong 4n, quy trinh diéu ché PSA bao gém nhii twong héa hdn hop
monome v&i hé chét hoat dong bé mit trudc phan tng tring hop.

Sau phan Ung trung hop, dd pH cta nhii tuong latec duogc didu chinh bing
mot bazo thich hop bao gdm, nhung khéng gi6i han &, cac hydroxit kim loai,
amoni hydroxit, amin, va cac hdn hop ciia chiing. D6 pH dugc didu chinh dén it
nhat 13 6,0, va t6t hon 13, tir 6,5 dén 9,5, va tt nhat la tir 7,0 dén 9,0. Theo mot
phuong an, bazo phi hop 1a amoni hydroxit.

Nhii tvong PSA theo sang ché c6 ham lugng chét rén thong thudng nim
trong khoang tir 30 dén 70% va t&t hon 14 tir 40 dén 55%. Phan tng tring hop ¢
thé duoc thuc hién & nhiét d6 thong thuong ding cho phan tng trung hop nhii
twong. Phan tng tring hop t6t nhét 1a duoc tién hanh & nhiét do nim trong
khoang tir 110°F (43,3°C) dén 210°F (99°C) va t6t hon nita & nim trong khoang
tir 130°F (54°C) dén 190°F (88°C). |

Thanh phin PSA theo sang ché dugc cho phan tmg véi lugng hidu qua
ctia hop chit polyhydrazit c6 it nhat hai nhém chirc hydrazit (NH-NH,). Vi du
cu thé vé& hop chét polyhydrazit bao gdm, nhung khong gi6i han &, dihydrazit
axit oxalic, dihydrazit axit malonic, dihydrazit axit suxinic, dihydrazit axit
glutaric; dihydrazit axit adipic, dihydrazit axit sebaxic; dihydrazit axit
dicarboxylic chua bdo hoa monoolefin nhu dihydrazit axit maleic, dihydrazit
axit fumaric, dihydrazit axit itaconic; 10 polyhydrazit axit cacbonic nhu
dihydrazit axit cacbonic; dihydrazit thom nhu dihydrazit axit phtalic, dihydrazit
axit terephtalic, dihydrazit axit isophtalic; trihydrazit nhu 1,2,4-
butantricarbohydrazit, 1,1,4-butantricarbohydrazit, 1,2,5-pentantricarbohydrazit,
1,3,6-hexantricarbohydrazit, 1,3,7-heptantricarbohydrazit, va 1-hydroxy-1,2,4-
butantricarbohydrazit, va hdn hop hodc tip con bét ky cia ching. Theo mdt
phuong 4n, polyhydrazit bao gdm dihydrazit adipic, dihydrazit isophtalic,
dihydrazit sebaxic, bis-semicarbizit, va hdn hop ctia chung. Theo phuong 4an

khéc, polyhydrazit 1a dihydrazit axit adipic.
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Luong c6 hiéu qua ciia chét lién két ngang polyhydrazit 13 lwong sao cho
ty 18 nhém chirc hydrazin nim trong khoang tir 0,02 dén 5, hodc tir 0,1 dén 3,
hogc tir 0,5 dén 2 duong luwong trén 1 dwong luong nhém chire aldehyt hodc
keton ciia monome chua bdo hoa mono-olefin c6 nhém chitrc aldehyt hoac keton.
Hop chét polyhydrazit c6 thé duge thém vao & thoi diém bat ky trong qué trinh
nay. Theo mot phuong 4an, hop chét nay dugc thém vio sau phan Gng nhii trong.
Theo mdt phuong 4an, chét lién két ngang polyhydrazit 14 tuy .

Thanh phén PSA theo sang ché c6 thé duge sir dung véi vat li€u boc bé
mit dang mang hodc gidy. Vi du vé vat liéu boc bé mit dang mang thich hop
bao gdm, nhung khéng gidéi han &, vat lidu olefin (vi du polypropylen,
polyetylen, v.v.), vat liéu boc bé mit polystyren, vat liéu boc bé mit PET,
polyvinyl clorua va hdn hop ctia ching. Ciu tric ctia vat liéu boc bé mit co thé
bao gdm nhiéu 16p. Vat liéu boc bé mit ciing c6 thé chira mét 16p phu, 16p in,
va/hodc 16p dat mdng.

Theo mot phuong, thanh phan PSA theo sang ché thudng ¢ gia tri bam
dinh vé nhé hon 4lbs/in (700N/m), nho hon khoang 21bs/in (350N/m), nhé hon
khoang 11b/in (175N/m) hoic nim trong khoang tir 0,4lbs/in (70N/m) dén 4
Ibs/in (700N/m) hozc nim trong khoang tir 0,4 lbs/in (70N/m) dén 2lbs/in
(350N/m) . Theo mdt phuong 4n khac, trong qua trinh tai ché bao bi polyme vé6i
nhin dang mang bam dinh vio thanh phan PSA theo sang ché, ty 18 phan tram
mang (% mang) con lai trén PET sau thtr nghiém tuyén tach chim-ndi nim trong
khoang tir 0% dén khoang 8%, hodc tir 0% dén 5%, hodc tir 0% dén 3%.

Theo mét phuong 4n, thanh phan PSA theo sang ché khong chira cac chét
phu gia nhu duge md ta trong cong bd don yéu cau clp patent My sb US
2010/0051200 nhim tao thuan loi cho viéc rira béng chit an mon d6i véi chit
nén polyme trong qua trinh tai ché. D3 biét trong 1inh vuc nay, viéc st dung cac

chit phu gia c6 thé tao ra d6 nhay 4m cho thanh phan PSA.

Vi du thue hién sang ché

Dé€ hiéu hon vé sang cheé ké ca cac vu diem dac trung cia nd, phan dudi
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day mo ta cac vi du thuc hién sang ché.

Vi du 1: Trong 16 phan Ung thiy tinh c6 vo 2L dugc trang bi binh ngung
tu hdi luu, cip nhiét dién, va canh khudy 4 1udi, 1800,0g latec duoc didu ché. Lo
phan tmg duoc nap 410,7g nudc, 5,6g chit hoat déng bé mit Abex 2535 (c6 sin
tir Rhodia Solvay Group), va 0,0040g chét xtc tac Dissolvine 4.5 (c6 sin tir
Akzo Nobel NV), dugc dun néng dén 140°F (60°C), va duoc khudy & téc do
100-300 vong/phit. Tién nhil twong monome dugc didu ché trong mét binh riéng
biét béng cach trén 257,7g nudc, 16,1g chit hoat dong bé mit Adeka SR 3025
(c6 san tir cong ty Adeka), 2,4g chit hoat dong bé mit Abex 2535, 8,05g chét
lam w6t Surfynol 440 (c6 sin tr Air Products and Chemicals, Inc), 12,1g
betacarboxyetyl acrylat, 8,1g axit acrylic, 40,3g butyl acrylat, 40,3g etyl acrylat,
va 724,8g 2-etylhexyl acrylat. Sau khi tién nhii tvong duoc trén va tao ra, 32,8g
tién nhii twong dugc thém vao 10 phan tng. Va 32,2g Adeka SR3025 nita dugc
thém vao tién nhii twong. 24,2g nudc véi 0,4g tertbutyl hydroperoxit va 242¢g
nude véi 0,2g natri formaldehyt sulfoxylat duoc thém vao 10 phan tng dé tao ra
hat nhil twong tai chd. Sau khi hat tai chd duoc tao ra dugc chi ra bﬁng su toa
nhiét ban du, tién nhii twong dugc nap trong 180 phut va chit oxy héa gdbm
48,3g nudc véi 2,4g tertbutyl hydroperoxit va chat khir gdm 96,6g nuéc voi 1,2¢g
natri formaldehyt sulfoxylat dugc thém vao trong 300 phut. Phan ing duogc thuc
hién & nhiét d6 tir 138°F (59°C) dén 142°F (142°C). Sau 90 pht tién nhil twong
duoc nap, 24,2g dung dich diaxeton acrylamit 30% dugc pha lodng trong nudc
duogc thém vao tién nhii twong. Khi chit oxy héa va chit khir da duoc nap xong,
10 phan tmg dugc 1am ngudi d¢én < 110°F (43°C) va 8,1g nudc véi 6,4g dung
dich nuéc amoni hydroxit 28% dugc thém vio, 4,0g nudc véi 1,6g chit bao
quéan Acticide LA (c6 sin tir Thor Specialties, Inc) duoc thém véo 10 phan tmg.
Cac vi du tlr 2 dén 10 duoc tong hop theo cach gidng nhu vi du 1 véi nhiing thay

ddi vé céc thanh phan duogc chi ra trong bang 1 va 2.
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Bang 1
Vi du 1 (sang ché)|2 (d6i ching) |3 (d6i ching) |4 (d6i chimg) |5 (sang ché)
2-Etylhexyl Acrylat 724.,8 734,6 733.,9 728,0 6442
Metyl Metacrylat 0,0 0,0 0,0 0,0 80,5
Dung dich DAAM 30% 24,2 0,0 0,0 0,0 24,2
n-Dodexyl Mercaptan 0,0 0,0 0,0 0,0 0,0
Alyl Metacrylat 0,0 0,0 1,6 0,0 0,0
Hexandiol Diacrylat 0,0 0,0 0,0 16,2 0,0
Bang 2
Vi du 6 (sang ché) | 7 (sang ché) | 8 (d6i chimg) | 9 (séng ché) | 10 (d6i chimg)
2-Etylhexyl Acrylat 604,0 721,5 731,3 563,7 733,8
Metyl Metacrylat 120,8 0,0 0,0 161,1 0,0
Dung dich DAAM 30% 24,2 24,2 0,0 24,2 0,0
n-Dodexyl Mercaptan 0,0 0,0 0,0 0,0 0,8
Alyl Metacrylat 0,0 3,2 3,3 0,0 0,0
Hexandiol Piacrylat 0,0 0,0 0,0 0,0 0,0

Do pH cua mdi vi du duogc didu chinh béng 26 Be amoni hydroxit dén do
pH nim trong khoang tir 8,3 dén 8,5, va 1,0% chét lam uét Surfynol 440 duoc
b6 sung. Trong vi du theo sang ché (tic 1a cac vi du 1 5, 6, 7 va 9), luong tuong
duong hé sb ty luong cua dihydrazit adipic trén diaxeton acrylamit duoc b sung
vao. Cac mau duoc phii 1én gidy c6 phu 16p 16t giai phong silicon & muc 10g/m?
va dugc sy kho trong vong 1 phit & 90°C. Sau d6, miu duge dit méng thanh
1,6mils (0,04064mm) polypropylen dinh hudng hai truc dugc tao bot mau tréng
va dugc lam thich nghi & nhiét d6 phong trong hon 24 gid. Cac mau duoc phu
1én nén va dugc ldo héa 1 giv & 50°C, sau d6 dugc lam mét 1 gid dén nhiét do
phong trudce khi thr nghiém.

Céc vi du dugc kiém tra theo thir nghiém trong phong thi nghiém quy mo
nhé nhu duge mé ta trong thir nghiém d6 ndi khi gén kin va nhan chét déo chin
APR d6i v6i cac chai PET “APR Screening Plastic Label and Closure

Floatability Test for PET Bottles” (xem www.plasticsrecycling.org). Tuy nhién,

kich thuéc manh & nén duogc giam tir 3/8inso (9,525mm) dén 1/4inso (6,35mm),
duoc cho 1a vay con lai dai dién chinh xac hon duogc tim théy tai cadc nha may tai

ché. Bén canh d6, nhiét do thir nghiém d& duoc giam xudng con 85°C tir 88°C.
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D6 bam dinh vé duoc thir nghiém theo tidu chuén cia hoi dong bing dinh nhay
4p PSTC 101 trén chit nén PET (ASTM Designation D3330 Standard Test
Method for Peel Adhesion of Pressure-Sensitive Tape). Cac két qua duogc trinh
bay trong Bang 3. Dit liéu trong bang 3 duoc trinh bay dudi dang biéu dd timg

diém trén Fig.1.

Bang 3
Vi du Do bam dinh % mang con lai trén PET sau tht
' 1bs/in (N/m) nghiém tuyén tach chim-ndi
Vi du 1: sang ché 0,532 (93) 1,0%
Viduy 2: dbi chimg | 0,609 (106) 24,5%
Vidu3: dbi chimg | 0,484 (85) 8,5%
Vi du 4: d6i chimg | 0,777 (136) 37,0%
Vidu5:sangché | 0,697 (122) 1,0%
Vidu6: sang ché | 0,774 (135) 0,0%
Vi du 7: séng ché 0,38 (66) 0,0%
Vidu 8: d6i chimg | 0,365 (64) 1,0%
Vidu9:sang ché | 0,818 (143) 3,0%
Vi du 10: dbi chimg | 1,29 (226) 64,0%

Phong thi nghiém duoc APR (Hiép hdi céc nha tai ché nhya) phé duyét,
cong ty ché tao chit déo (Plastics Forming Enterprise: PFE) (xem
www.plasticsforming.com), theo quy trinh APR, tién hanh danh gid doc lap
trong qua trinh tai ché st dung thanh phan PSA cta vi du 1 va tAm PET tai ché
thu dugc, so véi tim PET khéng nhan déi ching. Cac két qua cho kich thudce
L*a*b* mau sic va d6 md duoc néu trong bang 4 [L* (100 = tring; 0 = den) a*
(duong = dd; &m = mau xanh 14 cdy; 0 = xam) b* ( duong = vang, am = xanh, 0

= x4m)]
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Bang 4
, s e e L* trung a* trung b* trung A s Do mo
* * * v
Vidu |gié tri L*|gid tri a*|gid tri b binh binh binh b6 mo trung binh
87,71 -1,16 3,68 2,67
87,76 | -1,17 3,82 2,65
vidul| 87,74 | -1,16 3,61 87,75 -1,15 3,58 2,59 2,56
87,79 | -1,12 3,34 2,42
87,77 | -1,13 3,43 2,48
87,76 -1,23 3,74 2,47
87,85 -1,21 3,68 2,17
PET doi 87,78 - 1,21 3,63 87,78 -1,21 3,66 2,57 2,45
ching
87,83 | -1,19 | 35 2,08
87,67 | -1.22 3,76 2,96

Dua trén nhiing két qua trén, de cap dén céc vi du cua séng ché, viéc b
sung diaxeton acrylamit vao PSA cho phép kha ning tai ché tai cac gié tri vo cao
hon, diéu nay dugc mong mudn cho céc hé dan nhan duoc thiét ké cho bao bi
polyme. Nguoc lai, d& cap dén vi du dbi chimg 7, muc vo dudi 0,40 lbs/in
(70N/m) 14 cén thiét d& cho phép tach di nhan tir vay PET trong khi téi ché.

Sang ché dugc hudng quyén uu tién tir don M§ sé 14/523380 ndp ngay 24
thang muoi nam 2014, toan bd nodi dung ctia don nay dugce vién dan & day dé
tham chiéu.

Can phai hiéu ring, mic di phdn md ta trén ddy da md ta chi tiét céc
phuong 4n duge wu tién cla sang ché, rat nhiéu thay dbi va bién thé c6 thé duoc
thuc hién trén cdc phuong an nay va tit ca cac thay dbi va bién thé d6 déu thudc

pham vi cia séng cheé.
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YEU CAU BAO HO

1. Vat liéu boc bé mit dang mang ding cho bao bi polyme bao gdm:
thanh phan chat két dinh nhay 4p bao gdm hdén hop monome, trong d6 hdn hop
monome bao gdm:

(a) it nhdt m6t monome c6 thé trai qua phan tmg tring hop gbe tu do va
homopolyme ciia n6 c6 nhiét do chuyén thiy tinh nhé hon hoc bing 10°C,

(b) it nhat mdt monome chua bio hoa mono-olefin ¢6 nhém chirc aldehyt
hodc keton, va

(c) it nhat mot chét lién két ngang polyhydrazit 6 nhém chirc hydrazin;
trong d6 thanh phan chét két dinh nhay 4p c6 gi4 tri bam dinh vé ndm trong
khoang tir 0,41bs/in (70N/m) dén 41bs/in (700N/m); va
trong d6 ty 16 phan trim mang con lai trén bao bi polyme sau thir nghiém tuyén

tach chim-ndi ndm trong khoang tir 0% dén 8%.

2. Vat liéu boc bé mit dang mang theo diém 1, trong d6 it nhat mdt monome c6

thé chira it nhit mot este axit acrylic hoic este axit (met)acrylic.

3. Vat liéu boc bé mat dang mang theo diém 2, trong dé it nhét mot este axit
acrylic hogc este axit (met)acrylic dugc chon tir nhém gdém benzyl acrylat, n-
butyl acrylat, sec-butyl acrylat, xyanoetyl acrylat, iso-dexyl acrylat, n-dexyl
acrylat, dodexyl acrylat, dodexyl metacrylat, 2-etoxyetyl acrylat, etyl acrylat, 2-
etylhexyl acrylat, 2-etylhexyl metacrylat, n-hexyl acrylat, hexyl metacrylat,
isobutyl acrylat, isopropyl acrylat, isotactic, 2-metoxyetyl acrylat, metyl acrylat,
octadexyl metacrylat, octyl metacrylat, 2-phenyletyl acrylat, n-propyl acrylat, va
2,2,2-trifloetyl acrylat, va hon hop cuia chung.

4. Vit liéu boc bé mit dang mang theo diém 3, trong dé it nhét mot este axit

acrylic hodc este axit (met)acrylic dugc chon tir nhém bao gém 2-etylhexyl
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acrylat, n-butyl acrylat, va hdn hop cta chung.

5. Vat liéu boc bé mit dang mang theo diém 1, trong do it nh4t mot monome
chua bdo hoa mono-olefin c6 nhém chirc aldehyt hodc keton dugce chon tir nhém
gém acrolein, metacrolein, vinylbenzaldehyt, crotonaldehyt,
(met)acryloxyalkylpropanal, diaxeton acrylamit, diaxeton acrylat, va hdn hop

cua chung.

6. Vat liéu boc bé mat dang mang theo diém 5, trong d6 it nhat mdt monome
chua bdo hoa mono-olefin c6 nhém chirc aldehyt hodc keton dugce chon tir nhém

gbm diaxeton acrylamit, diaxeton acrylat, acrolein, va hdn hop cua chung.

7. Vat liéu boc bé mit dang mang theo diém 1, trong d6 hon hop monome bao
gdm: it nhit m6t monome Vc’ri luong nam trong khoang tir 50% dén 95% trong
luong, va it nhit mot monome chua bdo hdoa mono-olefin véi lugng 16n hon
0,1% trong lugng, trong d6 phan trim trong luong tinh theo trong lugng cia hon

hop monome.

8. Vat liéu boc bé mat dang mang theo diém 1, trong d6 hdn hop monome con

bao gdm mét hodc nhiéu axit carboxylic chua bdo hoa etylen.

9. Vit liéu boc bé mit dang mang theo diém 1, trong d6 hon hop monome con
bao gdm it nhit mdt monome khac c6 thé trai qua phan tng tring hop gbc tu do
va homopolyme ctia né cé nhiét d6 chuyén thuy tinh 16n hon 10°C.

10. Vat liéu boc bé mit dang mang theo diém 1, trong d6 luong nhom chirc
hydrazin nam trong khoang tir 0,02 dén 5 duong lugng trén 1 duong luong
nhom chirc aldehyt hodc keton.

11. Vat liéu boc bé mit dang mang theo diém 1, trong d6 polyhydrazit dugc
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chon tir nhém bao gdém dihydrazit axit oxalic, dihydrazit axit malonic, dihydrazit
axit suxinic, dihydrazit axit glutaric; dihydrazit axit adipic, dihydrazit axit
sebaxic; dihydrazit axit dicarboxylic chua bdo hoa monoolefin nhu dihydrazit
axit maleic, dihydrazit axit fumaric, dihydrazit axit itaconic; 10 polyhydrazit axit
cacbonic nhu dihydrazit axit cacbonic; dihydrazit thom nhu dihydrazit axit
phtalic, dihydrazit axit terephtalic, dihydrazit axit isophtalic; trihydrazit nhu
1,2,4-butantricarbohydrazit, 1,1,4-butantricarbohydrazit, 1,2,5-
pentantricarbohydrazit, 1,3,6-hexantricarbohydrazit, 1,3,7-
heptantricarbohydrazit va 1-hydroxy-1,2,4-butantricarbohydrazit, va hén hop

cua chung.

12. Vat liéu boc bé mit dang mang theo diém 11, trong d6 polyhydrazit duoc
chon tir nhém bao gdm dihydrazit adipic, dihydrazit isophtalic, dihydrazit

sebaxic, bis-semicarbizit, va hon hop ctia ching.

13. Vat liéu boc bé mit dang mang theo diém 1, trong d6 bao bi polyme bao
gdm polyetylen teraphtalat, polyetylen mat dd cao, polyvinyl clorua,
polypropylen hozc hén hop cia ching.

14. Vat liéu boc bé mat dang mang theo diém 1, trong dé vat liéu boc bé mit
dang mang bao gdm vat liéu olefin, vat liéu polystyren, vat liéu polyetylen

teraphtalat, polyvinyl clorua hozc hdn hop ctia ching.

15. Vat liéu boc bé mat dang mang theo diém 1, trong d6 thanh phﬁn chét két
dinh nhay 4p con bao gdm chit hoat dong bé mit c6 lién két ddi cacbon-cacbon

hoat dong.
16. Vat liéu boc bé mit dang mang theo diém 15, trong do chét hoat dong bé
mit c6 lién két d6i cacbon-cacbon hoat dong dugc chon tir nhém gém

alkylphenol etoxylat chira nhém thé alkenyl, hop chat mudi polyoxyalkylen-1-
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(alyloxymetyl) alkyl ete sulfat, mudi ctia poly(oxy-1,2-etandiyl), alpha-sulfo-
omega-[ 1-(hydroxymetyl)-2-(2-propen-yloxy)etoxy] va hdn hop ctia chung.

17. Vat liéu boc bé mit dang mang theo diém 1, trong dé vat liéu boc bé mat 1a

vat liéu olefin.

18. Vit liéu boc bé mit dang mang ding cho bao bi polyme bao gdm:

thanh phan chit két dinh nhay 4p bao gdm hdn hop monome, trong do
hdn hop monome bao gém_ (a) it nhAt mdt monome c6 thé trai qua phéan Ung
tring hop gbc tu do va homopolyme ctia né ¢6 nhiét do chuyén thiy tinh nhé
hon hodc béng 10°C, (b) it nhét 13 mot monome chua bdo hdoa mono-olefin c6
nhém chirc aldehyt hoic keton, (c) it nhit mdt chét lién két ngang polyhydrazit
c6 nhom chure hydrazin, va chét hoat dong bé mit c6 lién két d6i cacbon-cacbon
hoat dong;

trong d6 thanh phan chét két dinh nhay 4p c6 gia tri bAm dinh v6 nim
trong khoang tir 0,41bs/in (70N/m) dén 41bs/in (700N/m); va

trong d6 ty 18 phan trim mang con lai trén bao bi polyme sau thtr nghiém

tuyén tach chim-nbi nim trong khoang tir 0% dén 8%.

19. Vit liéu boc bé mit dang mang ding cho bao bi polyme bao gbm:

thanh phan chét két dinh nhay 4p bao gdm hdn hop monome, trong do
hdn hop monome bao gdm (a) it nhit mot monome cé thé trai qua phan Ung
tring hop gbc tu do va homopolyme ctia n6 c6 nhiét d6 chuyén thuy tinh nho
hon hoic bang 10°C véi luong ndm trong khoang tir 50% dén 95% trong lugng,
(b) it nhat m6t monome chwa bdo hdoa mono-olefin ¢6 nhém chirc aldehyt hodc
keton véi lugng 16n hon 0,1%, (c) it nhat mét chét lién két ngang polyhydrazit
c¢6 nhém chirc hydrazin va chét hoat dong bé mit c6 lién két ddi cacbon-cacbon
hoat dong, trong d6 phan trim trong luong tinh theo trong lugng ctia hon hop
monome;

trong d6 lwong nhém chirc hydrazin nim trong khoang tir 0,02 dén 5
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duong luong trén 1 duong lugng nhom chire aldehyt hodc keton;

trong d6 thanh phan chit két dinh nhay 4p c6 gia tri bam dinh vé ndm
trong khoang tir 0,41bs/in (70N/m) dén 4lbs/in (700N/m); va

trong d6 ty 1& phan trdim mang con lai trén bao bi polyme sau thtr nghiém

tuyén tach chim-n6i ndm trong khoang tir 0% dén 8%.

20. Vat liéu boc bé mit dang mang theo diém 19, trong do chét hoat dong bé
mit c6 lién két ddi cacbon-cacbon hoat dong duogc chon tir nhém g61n
alkylphenol etoxylat chtta nhém thé alkenyl, hop chit mudi polyoxyalkylen-1-
(alyloxymetyl) alkyl ete sulfat, mudi ctia poly(oxy-1,2-etandiyl), alpha-sulfo-
omega-[ 1-hydroxymetyl)-2-(2-propen-yloxy) etoxy] va hdn hop cta ching.
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DP§ bam dinh vé theo kha ning tai ché
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