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(21) 1-2019-07038

(57) Sang ché d& xuat mang nhiéu 16p dong ép dun. Mang nhiéu 16p dong ép dun
c6 it nhét 14 hai 16p, bao gdom 16p bit kin va 16p thir hai tiép xuc voi 16p bit kin.
L6p bit kin chtra (A) polyme trén co s etylen thtr nhat c6 ty trong tir 0,865 g/cm?
dén 0,930 g/cm® va chi sd chay tir 0,5 g/10 phut dén 25 g/10 phut; (B) amit cua
axit béo bac mot khong bao hoa co diém nong chay bang 100°C hoic nhé hon; va
(C) amit cta axit béo bac mot bdo hoa cé diém néng chay 16n hon 100°C. Amit
cua axit béo bac mdt khong bio hoa va amit cua axit béo bac mot bao hoa co ti 1€
khéi lwong tir 3:1 dén 1:6. Lép thir hai chira polyme trén co s& etylen thir hai.

Sang ché con dé xuat tim nhiéu 16p chua 16p bit kin nay.
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Linh vie k§ thuit dwoce dé cap

Sang ché d& cap dén mang nhiéu 16p va tim nhiéu 16p c6 16p bit kin chira ché

pham trén co s& etylen bao gbdm chat gay truot.
Tinh trang ky thuat cia sang ché

Céc 16p mang duoc tao thanh tir polyme trén co s& etylen dugc st dung trong
mang nhiéu 16p cho nhiéu ing dung khac nhau, bao gdm, vi du nhu, déng goi thue phdm
va déng gbi chuyén dung. Lép mang ngoai polyme trén co s& etylen doi hoi h¢ s6 ma
sat (coefficient of friction - COF) thap (vi du, nhd hon 0,40) dé xtr 1y hiéu qua mang,
ching han nhu trong day chuyén san xut hodc day chuyén déng géi. Pé dat duge COF
thap, chét gay trugt thuong dugce bd sung vao 16p ngoai polyme trén co s¢ etylen, ma
c6 thé 12 16p bit kin. Céc chét gy truot thong thudng bao gdm amit cta axit béo khong
b0 hoa nhu erucamit va oleamit, ma duoc biét 1a 1am giam COF ciia mang bang céch
di chuyén dén bé mit ctia mang. Tuy nhién, khé duy tri COF thap nhit quan bang cach
sir dung chét gay truot di chuyén thong thudng trong cac diéu kién moi truong khac
nhau, chang han nhu thoi gian, nhiét do ting, ap sut tang, va cac quy trinh bién dbi
khac nhau. Chét gy truot khong di chuyén ching han nhu silicon cfing da dugc b sung
vao 16p ngoai polyme trén co s etylen, nhung chung dugc biét 14 it hidu qua hon trong
viéc dat dugc COF thép (vi du, nho hon 0,40). Ngoai ra, chét gay truot khong di chuyén
c6 gi4 thanh 16n hon chét gdy truogt di chuyén.

Trong linh vuc ndy ton tai nhu cu v& mang ma bao gbm 16p polyme trén co s&
etylen ma thé hién COF thap (vi du, nhé hon 0,40) ma khong chira chét gay trugt khong
di chuyén. Trong linh v nay ciing c6 nhu ciu vé tim nhiéu 16p ma bao gdm 16p polyme
trén co s& etylen ma thé hién COF thép (vi du, nho hon 0,40) ma khong chira chét gy
truot khong di chuyén.

Ban chit ky thuit cia sang ché

Sang ché d& xu4t mang nhiéu 16p ddng ép dun. Mang nhiéu 16p dong ép dun c6
it nhat 12 hai 16p, bao gdm 16p bit kin va 16p thit hai tiép xtc véi 16p bit kin. Lop bit kin
chira (A) polyme trén co s& etylen thir nhét ¢6 ty trong tir 0,865 g/cm? dén 0,930 g/cm?
va chi s6 chay tir 0,5 g/10 phut dén 25 g/10 phut; (B) amit cta axit béo bac mot khong
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bio hoa c6 diém néng chay bang 100°C hozc nhé hon; va (C) amit cua axit béo bac mot
bdo hoa ¢6 diém néng chay 1én hon 100°C. Amit cua axit béo bac mot khong bao hoa
va amit cua axit béo bac mot bdo hoa co6 ti 1€ khéi luong tir 3:1 dén 1:6. Lép thir hai
chira polyme trén co so etylen thir hai. Sang ché con dé xuét tAm nhiéu 16p chira 16p bit
kin nay.

Sang ché con dé xuit tim nhiéu 16p. TAm nhiéu 16p bao gdm mang thir nhat va
mang thit hai, trong d6 mang thir nhét duoc dat mong vao mang thir hai. Mang thir nhat
bao gdm 16p bit kin chita (A) polyme trén co so etylen thi nhat c6 ty trong tlr 0,865
g/em® dén 0,930 g/cm? va chi s§ chay tir 0,5 g/10 phut dén 25 g/10 phut; (B) amit cia
axit béo bac mot khong bdo hoa co diém néng chay bang 100°C hodc nhé hon; va (C)
amit ctia axit béo bac mot bio hoa c¢6 diém nong chay 16n hon 100°C. Amit clia axit béo
bac mot khdng bdo hoa va amit cla axit béo bac mot bao hoa co ti 1€ khéi luong tir 3:1

dén 1:6.

Moi dé cap dén Bang tudn hoan cac nguyén t6 1a déu dé cap dén Bang tudn hoan
céc nguyén td duge cong bé bdi CRC Press, Inc., 1990-1991. Viéc dé cip dén nhém

clia cAc nguyén to trong bang ndy 12 bang ky hiéu méi dé danh so cac nhom.

Nham phuc vu cho thuc tién sang ché tai Hoa Ky, toan bd ndi dung ctua bat ky
bing doc quyén sang ché, don dang ky sang ché hodc tai liéu cong bd duge vién dan
duoc két hop dé tham khao (hodc phién ban US tuong duong clia ching cling dugc két
hop d& tham khao) déc biét 12 d6i v6i phan boc 19 vé cc dinh nghia (dén mrc do khong
mAu thufn v6i dinh nghia bat ky dugce néu cu thé trong ban mo ta nay) va hiéu biét chung

trong linh vuc.

Céc khoang sé néu ¢ day bao gém tat ca cac gid tri tr, va bao gdm, gia tri dudi
va gia tri trén. D6i véi cac khoang chira céc gia tri chinh xéac (vi dy, tir 1 hodc 2, hodc 3
dén 5, hodc 6, hodc 7), khoang gid tri con bét ky gifta hai gié tri chinh x4c bat ky duoc
bao gdm (vi du, tir 1 dén 2; tir 2 dén 6; tir 5 dén 7; tir 3 dén 7; tix 5 dén 6; v.v.).

Trir khi c6 quy dinh khéc, ngam hiéu tir ngft canh, hoac thong thudng trong linh
vuc k¥ thuat nay, tAt ca cac ph:?m vaty 1€ phﬁn tram déu dya trén khéi luong, va tat ca
cac phuong phap thir nghiém déu 12 hién hanh & thoi diém ndp don nay.

Thuét ngtt "alkyl" (hodc " gbc alkyl"), nhu mo ta & déy, dung dé chi gdc hitu co
¢6 ngudn goc tlr hydrocacbon béo bang cach loai b6 mot nguyén tir hydro tir do. Gbc
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alkyl c6 thé 1a mach thang, mach nhanh, mach vong hodc dang két hop cua chung.

Thuét ngtt "hdn hop tron" hogc "hdn hop tron polyme", nhu dung trong ban mo
t4 ndy, 1a hon hop tron cua hai hodc hon hai polyme. Hon hop trdn nay c6 thé hoic ¢
thé khong tron 13n (khong tach pha & cAp do phén tir). Hn hop tron nay ¢6 thé duge
hodc khong dugc tach pha. Hon hgp trdn nay co thé chira hodc khong chita mot hodc
nhidu cAu hinh mién, nhu duoc x4c dinh tir quang phd dién tir truyén qua, tin xa 4nh

sang, tan xa tia X, va cac phuong phép khac da biét trong linh vuc k¥ thuét nay.

Thuat ngit "ché phim" dung dé chi hén hop cua nguyén liéu ma bao gdm ché
pham, ciing nhu 12 san pham phan (g va san pham phén hiy tao thanh tir nguyén li¢u

cta che pham.

Thut ngit "chtra”, "bao gdm", "c6" va bién thé ciia chiing, khong nhdm muc dich
12 loai trir su ¢6 mat ciia thanh phén, budce hodc quy trinh khéc bt ky, du chung c6 dugc
boc 10 cu thé hay khong. Dé tranh moi nghi ngo, tAt ca cac ché phém dugc yéu cau bao
ho thong qua viéc st dung thuét ngit "chira" co thé bao gdm chét phu gia, chét bd tro,
hodc hop chét bd sung bét ky, du ¢ dang polyme hay dang khac, trix khi c6 quy dinh
khac. Ngugc lai, thuit ngit "v& co ban gdm c6" khong bao gbm sy ké ra tiép theo bét ky
thanh phan, budc, hodc quy trinh khac bét ky, ngoai trr nhitng gi khong thiét yéu cho
kha nidng hoat dong. Thuat ngix "gdm cé" khong bao gbm thanh phan, buéc, hodc quy
trinh bt k¥ khong dwoc néu hodc duge liét ké cu thé. Thuat ngit "hodc", trlr khi c6 chi
dan khac, dung dé chi cac thanh phan duoc liét ké riéng 1€ cling nhu 12 ¢ dang két hop

bét ky. Viéc st dung dang s it bao gdbm dang s6 nhidu va nguoc lai.

"Polyme trén co s& etylen" 13 polyme ma chira hon 50 phdn tram khdi lugng
monome etylen dugc polyme héa (dua trén tdng khéi lugng ctia monome ¢6 thé polyme
hoéa) va, tiy ¥, c6 thé chia it nhét 12 mdt comonome. Polyme trén co s& etylen bao gbm
homopolyme etylen, va copolyme etylen (c6 nghia 1a cac don vi dan xuét tir etylen va
mdt hodc nhidu comonome). Thuét ngit "polyme trén co s etylen" va "polyetylen" co
thé duge st dung thay thé 1an nhau. Vi dy khong giéi han vé polyme trén co s& etylen
(polyetylen) bao gdm polyetylen ty trong thap (LDPE) va polyetylen mach thang. Vi du
khong gi6i han vé polyetylen mach thing bao gdm polyetylen mach thing ty trong thip
(LLDPE), polyetylen ty trong cuc thap (ULDPE), polyetylen ty trong rat thap (VLDPE),
copolyme trén co s¢ etylen da thanh phan (EPE), copolyme da khéi etylen/a-olefin (con
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duoc biét dén dudi dang copolyme khdi olefin (OBC)), polyetylen mach thang ty trong
thép duoc xuc tac vi tri don 1é (m-LLDPE), chét déo/chit dan hoi vé co ban mach thang,
hodc mach thing, va polyetylen ty trong cao (HDPE). Thong thuong, polyetylen c6 thé
dwoc san xuét trong 10 phan tmg ting sdi pha khi, 10 phan tmg xur Iy huyén phti dic pha
long, hoidc 10 phan Gng xi ly dung dich pha long, bang cach str dung hé xuc tac di thé,
chﬁng han nhu chét xuc tac Ziegler-Natta, hé xtc tac dong thé, chira kim loai chuyén
tiép Nhom 4 va céc cAu trac phéi tir chang han nhu metaloxen, dinh tdm kim loai khong
phai metaloxen, heteroaryl, aryloxyete c6 hoa tri khac, phosphinimin, va cac chat khac.
Dang két hop cia cac chat xtic tac di thé vavhoic ddng thé ciing ¢6 thé duge st dung
trong cAu hinh 16 phan tng don hodc 16 phan ng kép. Theo mot phuong an, polyme

trén co s etylen khong chita comonome thom duge polyme hoa trong do.

"Chét déo/chét dan hdi etylen" 1a copolyme etylen/a-olefin vé co ban 1a mach
thang, hosc mach thang, chira sy phan bd nhanh chudi ngén déng nhét chira cac don vi
¢6 ngudn gdc tir etylen va cac don vi co ngudn goe tir it nhét 1a mot comonome C3—Cio
a-olefin, hodc it nhit 13 mot comonome Cs—Cs a-olefin, hodc it nhét 13 mot comonome
Ce¢—Cs a-olefin. Chat déo/chét dan hdi etylen c6 ty trong tir 0,870 g/cm?, hodc 0,880
g/em?, hodc 0,890 g/cm® dén 0,900 g/cm?, hodc 0,902 g/cm?, hodc 0,904 g/cm?, hoac
0,909 g/cm?, hodc 0,910 g/cm?, hogc 0,917 g/em?. Vi du khong gi6i han vé chét déo/
chit dan hdi etylen bao gdm chat déo va chét dan hdi AFFINITY™ (c6 san tir The Dow
Chemical Company), chat déo EXACT™ (c6 san tir ExxonMobil Chemical), Tafmer™
(c6 s&n tir Mitsui), Nexlene™ (c6 sén tir SK Chemicals Co.), va Lucene™ (c6 san LG

Chem Ltd.).

" Axit béo" 13 axit carboxylic ¢6 mach hydrocacbon va nhém carboxyl & dau tan
cung. Axit béo co thé chira nhiéu hon mot nhdm carboxyl (vi du, axit béo dicarboxyl ma

chtra hai nhém carboxyl).

"Polyetylen ty trong cao" (hodc "HDPE") 1a homopolyme etylen hodc copolyme
etylen/a-olefin véi it nhéat 13 mot comonome C4—Cio a-olefin, hodc comonome C4-Cs a-
olefin va ty trong tir 16n hon 0,94 g/cm?, hodc 0,945 g/cm?, hodc 0,95 g/cm?, hodc 0,955
g/em® dén 0,96 g/em?, hodc 0,97 g/em?, hodc 0,98 g/cm’. HDPE c¢6 thé 1a copolyme don
phuong thtic hodc copolyme da phuong thirc. "Copolyme etylen don phuong thuc" 1a
copolyme etylen/C4—C1o a-olefin ma c6 mot dinh khéc biét trong sic ky thdm gel (GPC)
thé hién sy phan bd khdi lwong phén tit. "Copolyme etylen da phuong thirc" 1a copolyme
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etylen/C4—Cio 0-olefin ma ¢ it nhét 13 hai dinh khéc biét trong GPC thé hién sy phan bd
khdi lugng phén tir. Dang da phuong thitc bao gdm copolyme c6 hai dinh (hai phuong
thirc) cling nhu 14 copolyme ¢6 hon hai dinh. Vi du khong gidi han v& HDPE bao gém
nhua polyetylen ty trong cao (HDPE) DOW™ (c6 sén tir The Dow Chemical Company),
nhua polyetylen dugc tang cuong ELITE™ (co san tr The Dow Chemical Company),
nhua polyetylen hai mé dun CONTINUUM™ (c6 san tir The Dow Chemical Company),
LUPOLENT (c6 sén tir LyondellBasell), cling nhu 1a cac san pham HDPE tir Borealis,

Ineos, va ExxonMobil.

"Hydrocacbon" 1a hop chat ma chi chira cdc nguyén tir hydro va cacbon.
Hydrocacbon ¢6 thé 1a (i) phan nhanh hoic khong phan nhanh, (ii) bdo hoa hodc khong
bdo hoa (iii) mach vong hodc khdng mach vong, va (iv) dang két hop bat ky cia (i)—

(iii). Vi du khong gidi han v& hydrocacbon bao gbm alkan, alken, va alkyn.

"Interpolyme" la polyme dugc didu ché bang su polyme hoa cia it nhat 13 hai
monome khac nhau. Thuit nglt chung nay bao gdm copolyme, thuong ding dé chi
polyme dugc diéu ché tir hai monome khac nhau, va polyme dugc diéu ché tir hon hai

monome khéc nhau, vi duy, terpolyme, tetrapolyme, v.v..

"Polyetylen ty trong thap" (hoac "LDPE") gdm c6 homopolyme etylen, hodc
copolyme etylen/o-olefin chira it nhét 13 mot C3—Cio o-olefin, t6t hon 14 C3-Cama co ty
trong tir 0,915 g/em? dén 0,940 g/cm® va chira mach dai phan nhanh véi MWD rong.
LDPE thudng duoc san xuit bang cach polyme héa gbc tu do ap suét cao (10 phan tng
hinh éng hogic ndi hip vdi cht khoi mao goc ty do). Vi du khong gidi han vé LDPE bao
gdm MarFlex™ (Chevron Phillips), LUPOLEN™ (LyondellBasell), cling nhu 1a san
phﬁm LDPE tir Borealis, Ineos, ExxonMobil, va cac chét khac.

"Polyetylen mach thang ty trong thap" (hosc "LLDPE") 14 copolyme etylen/o-
olefin mach thang chtta sy phan bd nhanh mach ngéan khong déng nhét chira cac don vi
dan xuét tlr etylen va céc don vi dAn xuét tir it nhét 13 mot comonome C3—Cio a-olefin
hoac it nhat 13 mot comonome C4—Cs a-olefin, hodc it nhét 13 mot comonome Ce—Cs 0-
olefin. LLDPE déc trung boi chudi dai phan nhénh it, néu ¢, trai ngugc voi LDPE thong
thuong. LLDPE c6 ty trong tir 0,910 g/cm?, hogc 0,915 g/cm?, hodc 0,920 g/cm?, hodc
0,925 g/em? dén 0,930 g/cm?, hogc 0,935 g/em?, hodc 0,940 g/em’. Vi du khong gidi
han v& LLDPE bao gdm nhya polyetylen mach thing ty trong thap TUFLIN™ (c6 san
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tir The Dow Chemical Company), nhua polyetylen DOWLEX™ (c6 san tr the Dow
Chemical Company), va polyetylen MARLEX™ (c6 san tir Chevron Phillips).

"Copolyme trén co so etylen da thanh phan" (hoic "EPE") chua cac don vi dan
xudt tir etylen va cac don vi dan xut tir it nht 13 mdt comonome C3—Cio a-olefin, hodc
it nhat 12 mot comonome C4—Cs a-olefin, hodc it nhat 13 mot comonome C¢—Cs a-olefin,
ching han nhu dugc mo ta trong céc ti liéu sang ché USP 6,111,023; USP 5,677,383;
va USP 6,984,695. Nhua EPE c6 ty trong tir 0,905 g/cm?, hoidc 0,908 g/cm?, hodc 0,912
g/cm?, hodc 0,920 g/cm? dén 0,926 g/cm?, hodc 0,929 g/cm?, hodc 0,940 g/cm?, hodc
0,962 g/cm?. Vi du khong gidi han vé nhua EPE bao gdm polyetylen dugc ting cudng
ELITE™ (c6 sén tir The Dow Chemical Company), nhwa cong nghé cai tién ELITE
AT™ (c6 sén tir The Dow Chemical Company), nhya polyetylen (PE) SURPASS™ (c6
s&n tir Nova Chemicals), vd SMART™ (c6 sin tir SK Chemicals Co.).

"Polyme trén co s& olefin" hodc "polyolefin" 1a polyme ma chira hon 50 phéan
tram khéi lwong monome olefin dugc polyme héa (dua trén tong lugng monome ¢6 thé
polyme hoa), va tuy y, ¢o thé chira it nhat 13 mdt comonome. Vi du khong gidi han vé
polyme trén co s¢ olefin bao gdm polyme trén co sd etylen va polyme trén co s&

propylen.

"Polyme" 12 hop chit dugc diu ché bang cach polyme hda cac monome, du thudc
cung loai hay khac loai, ma & dang dugc polyme hoa tao ra nhiéu "don vi" vi/hodc "cac
don vi" 1ap lai hodc "cac don vi mer" ma tao thanh polyme. Do d6 thuat ngir chung
polyme bao ham thuét ng{t homopolyme, thuong dung dé chi polyme dugc diéu ché tir
chi mot loai monome, va thuét ngit copolyme, thudng dung dé chi polyme duoc didu
ché tir it nhét 13 hai loai monome. N6 ciing bao ham tit ca cac dang cia copolyme, vi
du, ngau nhién, khéi, v.v.. Thuét ngit "polyme etylen/a-olefin" va "polyme propylen/o-
olefin" biéu thi copolyme nhu dugc md ta ¢ trén duge diéu ché tir viéc polyme héa lan
lugt etylen hodc propylen va mot hoac nhiéu monome a-olefin c6 thé polyme hoa khac.
Luu y rang mic du polyme thudng duoc d& cap dén dudi dang dugce "tao thanh tir" mot
hodc nhidu monome dugc chi ra, "dua trén" monome hogc loai monome dugc chi ra,
"chtra" ham luong monome dugce chi ra, hodc dang twong tu, trong ngir canh nay thuat
ngt "monome" dugc hiéu 12 dung dé chi phan con lai duge polyme héa clia monome
duogc chi ra va khong dung dé chi cac loai khong dugc polyme hoéa. Thong thuong,
polyme dugc d& cap dén sau day dugc ding dé chi viéc dugc dua trén "cac don vi" ma

6

6/43



44780

12 dang dugc polyme héa cia monome tuwong Ung.

"Polyme trén co s& propylen" 14 polyme ma chira hon 50 phin trdm khéi luong
monome propylen dugc polyme héa (dua trén tbng khdi lwgng cua monome c¢6 thé

polyme hoa) va, tuy y, c6 thé chua it nhat 13 mot comonome.

"Polyetylen mach thing ty trong thap duoc xtc tac vi tri don 1¢" (hodc "m-
LLDPE") 1a copolyme etylen/a-olefin mach thang chira sy phan bd nhanh mach ngin
ddng nhét chira cac don vi ¢6 ngudn gbc tir etylen va cac don vi co ngudn goc tir it nhat
1a mot comonome C3—Cio a-olefin, hodc it nhét 12 mot comonome C4—Cs 0-olefin, hodc
it nhat 14 mdt comonome C¢—Cs a-olefin. m-LLDPE c¢6 ty trong tir 0,913 g/cm?, hodc
0,918 g/em?, hodc 0,920 g/em?® dén 0,925 g/em?, hodc 0,940 g/cm?. Vi du khong gidi
han vé m-LLDPE bao gdm PE metaloxen EXCEED™ (c6 san tir ExxonMobil
Chemical), m-LLDPE LUFLEXEN™ (c6 san tr LyondellBasell), va PF m-LLDPE
ELTEX™ (c6 sin tir Ineos Olefins & Polymers).

MB&i "polyetylen ty trong cuc thap" (hodc "ULDPE") va "polyetylen ty trong rat
thap" (hoac "VLDPE") la copolyme etylen/a-olefin mach thang chira sw phan bb nhanh
mach ngén khong ddng nhit chtra céc don vi ¢6 ngudn gdc tir etylen va cac don vi c6
ngu@)n géc tlr it nhét 12 mdt comonome C3—Cio a-olefin, hodc it nhét 12 mot comonome
C4—Cs a-olefin, hodc it nhét 12 mot comonome Cs—Cs a-olefin. Mbi ULDPE va VLDPE
¢6 ty trong tir 0,885 g/cm?, hodc 0,90 g/cm’ dén 0,915 g/cm®. Vi du khong gi6i han vé
ULDPE va VLDPE bao gébm nhya ULDPE ATTANE™ (c6 san tir The Dow Chemical
Company) va nhya VLDPE FLEXOMER™ (c6 san tir The Dow Chemical Company).

Phuong phap thr nghiém

Hé s ma sat (Coefficient of friction - COF) dugce do theo ASTM D1894. COF
duoc do dudi dang COF dong mang-ddi véi-mang bing cach sit dung mang nén chtra
DOWLEX™ 2045G va 1000 phén triéu erucamit, dugc ¢ dinh vao GM-1 COF Tester
tir Guangzhou Biaoji Packaging Instrument Co. Ltd. COF dugc do ¢ nhiét do trong
phong (25°C) va do 4m tuong d6i 35%. COF dugc do theo hudéng méy & tbc do truot
bing 100 mm mdi phat. "COF trude khi dat mong" dugc do trén mau mang ma khong
duoc dat mong. "COF khi hoa ran tAm nhiéu 16p & 40°C " dugc do trén chu tric tAm
nhidu 16p sau khi héa rin & nhiét do 40°C trong thoi gian 48 gio. "COF khi héa rén tam
nhidu 16p & 55°C " duge do trén chu trac tAm nhidu 16p sau khi héa ran ¢ nhiét do 55°C
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trong thoi gian 48 gio.

"Nhiét d6 phan hily" 12 nhiét d¢ tai d6 axit béo diprotic phén huy hoa hoc (tuc 13,
mot hogc nhiéu lién két hoa hoc bi pha v&). Nhiét do phan hiry dugce do bang cach dt
20 mg mau trong chéo platin trudc khi duge dua vao bang chuyén cua thiét bi TGA
Q500. Mau dugc gia nhiét trong mdi truong khi nito/khdng khi voi tdc dd 10°C/phit tir
nhiét d6 trong phong (25°C) dén 700°C. Phan mém TA béo céo nhiét d phén huy.

Ty trong dugc do theo ASTM D792, Phuong phap B. Két qua dugc ghi nhan tinh
bing gam/xentimet khdi (g/cm®).

Chi s6 chay (MI) (I2) theo g/10 phit dugc do theo phuong phap ASTM D-1238-
04 (190°C/2,16kg).

Phép phén tich nhiét quét vi sai (DSC)

Phép phan tich nhiét quét vi sai (DSC) c6 thé dugc sir dung dé do sy néng chay,
su két tinh, va trang thai chuyén tiép thily tinh cua polyme trong khoang nhiét do rong.
Vi du nhu, thiét bi TA Q1000 DSC, 14p v6i RCS (hé théng lam lanh) va bd 14y mau tu
dong dwoc sir dung dé thuc hién phan tich nay. Trong qua trinh thir nghiém, dong khi
suc nito 50 ml/phut duge st dung. M&i mau dugce ép néng chay thanh mang moéng &
nhiét d6 190°C; sau do mau di néng chay duoc dé ngudi trong khong khi dén nhiét do
phong (25°C). 3—10 mg mau c6 dudng kinh 6 mm dugc 14y tir polyme da ngudi, dugc
can, dugc dit trong chdo nhdm nhe (50 mg), va dugc day kin kiéu gap nép. Sau d6 phan
tich duogc thyuc hién dé x4c dinh tinh chat nhiét cta né.

Thudc tinh nhiét ctia mau duge x4c dinh bing cach 1am bién thién nhiét d mau
1én va xudng dé tao ra dong nhiét so voi bién dang nhi¢t do. Trude hét, mau duoc gia
nhiét nhanh dén 180°C va giit déng nhiét trong thdi gian 3 phut dé loai bo lich st nhigt
ctia n6. Tiép theo, miu dugc lam lanh dén -80°C & toc do lam lanh 10°C/phut va gitr
d4ng nhiét & nhiét 46 -80°C trong thoi gian 3 phit. Sau d6 gia nhiét mAau dén 180°C (day
14 bién thién “gia nhiét 14n thir hai”) & toc do gia nhiét 10°C/phit. Cac duong cong lam
Janh va gia nhiét 1an thr hai duoc ghi nhan. CAc gid tri duge x4c dinh 14 nhiét do bét dau
néng chay duge ngoai suy, Tm, va nhi¢t do bét dAu két tinh dugc ngoai suy, Tc. Nhiét
dung hop (Hf) (tinh bang Jun/gam), % do két tinh duoc tinh dbi voi cac mau polyetylen
bang cach sir dung phuong trinh sau déy: % Do két tinh = ((Hf)/292 J/g) x 100; va % do
két tinh duoc tinh d6i v6i cac mau polyetylen bang céch st dung phuong trinh sau day:

8
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% Do két tinh = ((Hf)/292 J/g) x 100. Nhiét dung hop (Hf) va nhiét do nong chay dinh
dugc béo céo tir duong cong nhiét thir hai. Nhiét do két tinh dinh duogc x4c dinh tir dudng

cong lam lanh.

Piém néng chay, Tm, dugc x4c dinh tir dudong cong gia nhiét DSC bang cach
truge hét 1a v dudng co so gilta diém bit dAu va diém két thic cia su chuyén tiép nong
chay. Sau d6 dudng tiép tuyén dugc v& dbi vdi dit liéu ciia phan nhiét do thip cua dinh
néng chay. Diém ma duong nay giao cht v6i dudng co so 1a diém bt dau néng chay
dugc ngoai suy (Tm). Diéu nay di dugc md ta trong Bernhard Wunderlich, The Basis
of Thermal Analysis, in Thermal Characterization of Polymeric Materials 92, 277-278
(Edith A. Turi ed., 2d ed. 1997).

Mo ta chi tiét sang ché

Sang ché d& xuAt mang nhidu 16p ddng ép dim. Mang nhiéu 16p ddng ép dun c6
it nhét 12 hai 16p, bao gdm 16p bit kin va 16p thit hai tiép xtc v6i 16p bit kin. Lép bit kin
chira (A) polyme trén co s& etylen thir nhat c¢é ty trong tir 0,865 g/cm? dén 0,930 g/cm’
va chi s chay tir 0,5 g/10 phut dén 25 g/10 phut; (B) amit cta axit béo bac mot khdng
bio hoa c6 diém néng chay bang 100°C hodc nho hon; va (C) amit clia axit béo bac mot
bdo hoa c6 diém néng chay 16n hon 100°C. Amit cua axit béo bac mot khdng béo hoa
v& amit cia axit béo bac mot bio hoa c6 ti 1¢ khdi luong tir 3:1 dén 1:6. Lép thir hai

chira polyme trén co s¢ etylen thi hai.

Mang nhidu 16p chita hai 16p, hodc nhidu hon hai 16p. Vi dy nhw, mang nhiéu 16p
c6 thé ¢6 hai, ba, bdn, nam, sau, bay, tdm, chin, mudi, mudi mot 16p, hodc nhiéu 16p
hon. Theo mdt phuong 4n, mang nhiéu 16p chi chtra hai 16p, hodc chi chira ba 16p.

1. Lép bit kin

Mang nhiéu 16p ddng ép dun chira 16p bit kin. Lép bit kin chira (A) polyme trén
co s& etylen thtr nhat c6 ty trong tir 0,865 g/cm’ dén 0,930 g/cm? va chi s6 chay tir 0,5
/10 phut dén 25 g/10 phut; (B) amit cua axit béo bac mot khong béo hoa c6 diém néng
chay bang 100°C hoic nhé hon; (C) amit cta axit béo bac mot bédo hoa ¢6 diém néng
chay 16n hon 100°C; (D) tuy y, axit béo diprotic ¢6 diém néng chay 16n hon 100°C va
nhiét do phan hiy 16n hon 200°C; va (E) tuy y, chét phu gia. Amit cuia axit béo bac mot

khoéng bdo hoa va amit cua axit béo bac mot bdo hoa c6 ti 1¢ khdi luong tir 3:1 dén 1:6.
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Lép bit kin c6 hai bé mat d6i dién. Theo mot phwong an, 16p bit kin 1a 16p lién
tuc v&i hai bé mat dbi dién.
A. Polyme trén co s¢ etylen thr nhat

Lép bit kin chira polyme trén co sé etylen thu nhét. Polyme trén co s& etylen ¢6
ty trong tir 0,865 g/em® dén 0,930 g/em® va chi sb chay tir 0,5 g/10 phut dén 25 g/10
phut. Vi du khong gidi han vé polyme trén co s& etylen thich hop bao gdbm LDPE va
polyetylen mach thang. Vi du khong gigi han vé polyetylen mach thing bao goém
LLDPE, ULDPE, VLDPE, EPE, copolyme da khdi etylen/a-olefin (con dwgc biét deén
dudi dang OBC), m-LLDPE, chit déo/chAt dan hdi vé co ban mach théng, hoac mach
thing, va dang két hop cia ching. Vi du khong gidi han vé polyme trén co s& etylen
thich hop ciing bao gdm interpolyme etylen/a-olefin va copolyme etylen/a-olefin. Vi du
khong gidi han vé a-olefin thich hop bao gém C3—Cao a-olefin, hodc Cs—Cyo a-olefin,
hodc C3—Cio a-olefin, hodc C4—Cio a-olefin, hoac C4—Cs a-olefin. a-olefin dai dién bao
gdm propylen, 1-buten, 1-penten, 1-hexen, 1-hepten va 1-octen. Theo mot phuong an,

polyme trén co s& etylen 1a interpolyme etylen/1-octen.

Theo mdt phuong 4n, polyme trén co s¢ etylen chira 16n hon 50 % khéi lwong
don vi ¢cé nguén géc tir etylen, hodc tir 51 % khéi lugng, hodc 55 % khéi luong, hodc
60 % khéi luong dén 70 % khdi luong, hodic 80 % khéi lwgng, hodc 90 % khdi lwong,
hodic 95 % khdi luong, hodc 99 % khéi lugng, hodc 100 % khdi lugng don vi ¢ ngudn
gbc tir etylen; va lugng tuong hd cac don vi ¢6 ngudn gdc tir comonome a-olefin, hodc
tir nho hon 50 % khéi luong, hodc 49 % khéi lugng, hodc 45 % khéi lugng, hodc 40 %
khéi lugng dén 30 % khéi lugng, hodc 20 % khdi lwong, hodc 10 % khdi lugng, hode 5
% khdi luong, hodc 1 % khéi luong, hodc 0 % khéi lwong don vi ¢6 nguén gbe tir

comonome o-olefin, dua trén khdi luong ctia polyme trén co s etylen.

Polyme trén co s& etylen 6 ty trong tir 0,865 g/cm?, hogc 0,870 g/cm?, hodc 0,875
g/cm?, hodc 0,880 g/cm’, hodc 0,885 g/cm?, hodc 0,890 g/cm?, hodc 0,895 g/cm?, hodc
0,900 g/cm?, hodc 0,910 g/cm?, hodc 0,915 g/cm? dén 0,920 g/cm?, hodc 0,925 g/cm’,
hodc 0,930 g/cm’.

Polyme trén co s¢ etylen c6 chi s6 chay tir 0,5 g/10 phut, hodc 1,0 g/10 phut dén
1,5 g/10 phut, hodc 2,0 g/10 phut, hogc 3,0 g/10 pht, hodc 4,0 g/10 phut, hodc 5,0 g/10
phut, hodc 8,0 g/10 phut, hodc 10 g/10 phut, hodc 15 g/10 phut, hodc 20 g/10 phut, hoéc
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25 /10 phit.

Theo mot phuwong 4n, polyme trén co so etylen la LLDPE. LLDPE la
homopolyme etylen hoac copolyme etylen/a-olefin gdm c6 céc don vi 6 ngudn gbc tir
etylen va comonome C3—Cio a-olefin, hodc comonome C4—Cg a-olefin, hodc comonome
Ce—Cs a-olefin. Theo mot phuong an, LLDPE c6 ty trong tir 0,910 g/cm?, hodc 0,915
g/em?, hodc 0,920 g/cm?® dén 0,925 g/cm?, hodc 0,930 g/cm?; va chi sb chay tir 0,5 g/10
phut, hoac 1,0 g/10 phut dén 1,5 g/10 phat, hodc 2,0 g/10 phit, hodc 3,0 g/10 phut, hodc
4,0 g/10 phut, hodc 5,0 g/10 phut, hodc 8,0 g/10 phut, hodc 10 g/10 phut, hoac 15 g/10
phut, hodc 20 g/10 phut, hodc 25 g/10 phit. Theo m¢t phuong an, polyme trén co s&
etylen 1a LLDPE ma 1a copolyme etylen/1-octen.

Theo mdt phuong an, polyme trén co s¢ etylen 1a LDPE. LDPE 1a homopolyme
etylen hodc copolyme etylen/a-olefin gdm c6 cac don vi ¢6 ngudn gbc tir etylen va
comonome Cs—C1o a-olefin, hoic comonome Cs—Cs a-olefin, hodc comonome Cé—Cs -
olefin. Theo mot phuong an, LDPE c6 ty trong tr 0,915 g/cm?, 0,916 g/cm? dén 0,918
g/em?, hodc 0,920 g/cm?, hodc 0,925 g/cm’, hodc 0,930 g/em?; va chi s6 chay tir 0,5 g/10
phut, hodc 1,0 g/10 phut, hoac 1,5 g/10 phut, hodc 2,0 g/10 phut, hoéc 3,0 g/10 pht,
hodc 4,0 g/10 phut, hodc 5,0 g/10 phut, hodc 8,0 g/10 phut dén 10 g/10 phut, hodc 11
/10 phut, hogc 15 g/10 phut, hodc 20 g/10 phut, hodc 25 g/10 phit.

Lép bit kin c6 thé chta nhiéu hon mot polyme trén co so etylen. Theo mot
phuong an, 16p bit kin bao gdm it nhat 12 hai polyme trén co s& etylen, trong d6 mdi
polyme trén co s& etylen khac nhau vé mit thanh phén, v& mat cdu trac, va/hoic vé mit

vat ly. Vi du nhu, 16p bit kin c6 thé chira LLDPE va LDPE.

Theo mdt phuong an, 16p bit kin chira tir 70 % khéi luong, hodc 75 % khéi luong,
hodic 80 % khéi lugng, hodc 85 % khéi lugng, hodc 90 % khdi lugng dén 93 % khoi
luong, hodc 94 % khdi lwgng, hodic 95 % khéi lugng, hogc 98 % khdi lugng, hodc 99 %
khéi lugng, hodc 99,5 % khéi lwong, hozc 99,99 % khéi luong polyme trén co s& etylen,
dua trén téng khdi lugng cua 16p bit kin. Theo phuong an khéc, 16p bit kin chira tir 94
% khéi lugng, hodc 95 % khdi lugng, hodc 99 % khéi lugng dén 99,99 % khoi lugng

polyme trén co s¢ etylen, dua trén tong khoi lwong ctia 16p bit kin.

Theo mot phuong 4n, polyme trén co s etylen duge chon tixr LLDPE, LDPE, va
cac to hop cua ching. Lép bit kin chira tir 85 % khdi luong, hodc 90 % khéi luong, hodc
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92 % khéi lugng dén 93 % khéi lwgng, hodc 94 % khéi lugng LLDPE; va tir 1 % khoi
luong, hodc 2 % khéi lugng, hodic 3 % khéi luong, hodc 4 % khéi lwong, hodc 5 % khdi
lwgng, hodc 6 % khdi lugng, hogic 7 % khdi lugng dén 8 % khéi lugng, hodc 9 % khoi
lugng, hodc 10 % khdi lugng LDPE, dua trén téng khdi luong cua 16p bit kin.

Polyme trén co s& etylen co thé chtra hai hodc nhiéu hon hai phuong 4n dwgc boc
16 trong ban md ta nay.
B. Amit ctia axit béo bac mdt khong bao hoa

Lép bit kin chtra amit cua axit béo bac mot khong bado hoa co diém néng chay
bang 100°C hogc nh¢ hon. "Amit ctia axit béo bac mot khong bao hoa" 1a phén tir co

cau trac (I):

o

c
H2N/ \R

Céu trac (T)

trong d6 R 12 gbc C3-Ca4 alkyl ma khong bdo hoa don hodc khong bao hoa da. Theo mot
phuong 4n, R 12 gbc C11-Cas, hodc Ci5-Cos alkyl, hodc gbc C17-Ca1 alkyl ma khong béo
hoa don hodc khong bio hoa da. Géc alkyl "khong bdo hoa don" 13 alkyl ma cé mot lién
két doi (lien két C=C), véi tit ca cic nguyén tir cacbon con lai dugc lién két thong qua
lién két don (lién két C—C). Géc alkyl "khong bio hoa da" 12 alkyl ma c6 it nhat 1a hai
lién két doi (lién két C=C). Theo mot phwong &n, R dugc chon tir gbe C17 alkyl va goc
Ca1 alkyl ma khong bdo hoa don hodc khong bdo hoa da. Theo mét phuong an, R khong
bdo hoa don. Vi du khong gi6i han vé amit cua axit béo bac mot khong bao hoa thich

hop bao gdm erucamit, oleamit, va dang két hop cua ching.

Theo m6t phuong &n, trong amit cua axit béo bac mot khong béo hoa cua Chu
trac (I), R 1a gbc Ca1 alkyl khong bdo hoa don. Theo phuong 4n khéc, amit cua axit béo

bac mot khong bdo hoa 13 erucamit. Erucamit ¢ Céu trac (IT) sau day:

o]

NH,

Céu trac (II).
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Theo mdt phuong 4n, trong amit cua axit béo bac mot khong bao hoa cta Cau
trac (1), R 1a gbc Ci7 alkyl ma khong bdo hoa don. Theo phuong 4n khéc, amit cua axit

béo bac mdt khong bdo hoa 1a oleamit. Oleamit ¢6 Céu trac (IIT) sau day:

CAu trac (TI0).

Amit cta axit béo bac mot khong bdo hoa co diém néng chay bang 100°C hoic
nho6 hon. Theo mdt phuong 4n, amit cla axit béo bac mot khong béo hoa co diém néng
chay tir 40°C, hodc 50°C, hodc 60°C, hodc 65°C, hodc 70°C, hoac 75°C dén 80°C, hoic
85°C, hodc 90°C, hoic 95°C, hogc 100°C. Theo mot phwong 4n, amit cua axit béo bac
mot khong bdo hoa 1a erucamit, ma cd diém néng chay bang 75°C — 80°C. Theo phuong
4n khéc, amit cia axit béo bac mot khong bdo hoa 13 oleamit, ma co6 diém néng chay

bang 70°C.

Lp bit kin c6 thé chira nhiéu hon mdt amit cua axit béo bac mdt khong bdo hoa.
Theo mot phuong an, 16p bit kin bao gdm it nhat 13 hai amit cua axit béo bdc mot khong
bo hoa, trong d6 mdi amit ctia axit béo bac mot khong béo hoa khac nhau vé mit thanh

phan, vé mit ciu truc, va/hodc vé mat vat ly.

Theo mdt phuong an, 16p bit kin chira tir 0,0016 % khdi lwong (16 phan tridu
(ppm)), hodc 0,0075 % khdi lugng (75 phan tridu), hodc 0,04 % khdi lugng (400 phan
triéu), hodc 0,06 % khéi lurgng (600 phan trigu) dén 0,12 % khdi luong (1200 phan trigu),
hodc 0,18 % khéi lugng (1800 phan triéu), hogc 0,83 % khdi lrong (8300 phén trigu),
hodc 1,0 % khéi lugng (10000 phan triéu), hogc 2,0 % khi lrong (20000 phén trigu),
hodc 3,0 % khéi lugng (30000 phan triéu), hodc 3,83 % khdi luong (38300 phén triéu)

amit cia axit béo bac mot khéng bdo hoa, dya trén tong khdi luong ctia 16p bit kin.

Amit cta axit béo bac mot khong bdo hoa co thé chira hai hodc nhiéu hon hai

phuong an dugc bdc 10 trong ban mo ta nay.
C. Amit cua axit béo bac mdt bdo hoa

Lép bit kin chtta amit cua axit béo bac mdt bao hoa co diém néng chay 16n hon

100°C. Amit cta axit béo bac mot bdo hoa" 1a phan twr co Céu trac (IV):

13
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i)

C

HZN/ \R1

Céu trac (IV)

trong d6 R! 1a gbc C3-C27 alkyl bio hoa. Theo mot phuong an, R' 1a gbc C11-Cas, hodc
C15-Ca3 alkyl, hodc gbe Cis-Ca1 alkyl bio hoa. Goc alkyl "bdo hoa" 14 alkyl ma trong d6
tit ca cac nguyén tir cacbon dugc lién két v6i nhau thong qua lién két don (lién két C—
C). N6i cach khac, ge alkyl bdo hoa khong bao gdm nguyén tir cacbon dugc lién két
théng qua lién két doi (lién két C=C). Theo mot phuong an, R' duoc chon tur gdc C17
alkyl va gbc Ca1 alkyl ma 12 biio hoa. Vi du khong giéi han vé amit cua axit béo bac mot

bao hoa thich hop bao gdm behenamit, palmitamit, stearamit, va cac t6 hop ctia ching.

Theo mdt phwong 4n, trong amit cua axit béo bac mot béo hoa cd chu trac (IV),
R'1a géc Cy1 alkyl ma 12 bdo hoa. Theo phuong an khéc, amit cta axit béo bac mot bio

hoa 12 behenamit. Behenamit c¢6 ciu tric (V) sau day:

\/\/\/\/\/\/\/\/\/\/\I(NHz

o]
Céu trac (V).

Theo mdt phuong 4n, trong amit cta axit béo bac mot bdo hoa co cau trac (IV),
R! 14 gbc C1s alkyl ma 1a bdo hoa. Theo phuong an khac, amit clia axit béo bac mot bao

hoa la palmitamit.

Theo mot phuong 4n, trong amit cua axit béo bac mot béo hoa co cAu trac (IV), R!
1a gbc C17 alkyl ma 14 bdo hoa. Theo phuong an khéc, amit cia axit béo bac mot bdo hoa

14 stearamit.

Amit cia axit béo bac mot bdo hoa cé diém néng chay 16n hon 100°C. Theo mot
phuong 4n, amit ctia axit béo bac mot bao hoa cé diém nong chay tir 16n hon 100°C dén
150°C, hodc tir 101°C, hodc 102°C, hodc 103°C, hoac 104°C, hodc 105°C, hodc 106°C
dén 113°C, hodc 115°C, hodc 120°C, hodc 125°C, hodc 130°C, hodc 135°C, hoac
140°C, hodc 145°C, hodc 109°C. Theo mdt phwong 4n, amit cia axit béo bac mot bédo
hoa 13 behenamit, ma c6 diém néng chay bang 108°C-113°C. Theo phuong 4n khac,
amit cua axit béo bac mot bdo hoa la palmitamit, ma cd didm nong chay bang 106°C—
107°C. Theo phwong 4n khic, amit cta axit béo bac mot bao hoa la stearamit, ma co
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diém noéng chay bang 109°C.

L&p bit kin ¢6 thé chira nhiéu hon mot amit cia axit béo bac mdt bdo hoa. Theo
mdt phuong an, 16p bit kin bao gém it nhéit 12 hai amit cua axit béo bac mot bdo hoa,
trong d6 mdi amit cia axit béo bac mot bdo hoa khac nhau vé mat thanh phan, vé mat

cau trac, va/hodc vé mat vat ly.

Theo mot phuong 4n, 16p bit kin chira tir 0,0025 % khéi lugng (25 phan triéu),
hodic 0,0083 % khéi lugng (83 phan triéu), hogc 0,01 % khéi lugng (100 phan triéu),
hoiic 0,06 % khéi lwong (600 phan triéu) dén 0,12 % khdi lwong (1200 phan trigu), hodc
0,18 % khéi luong (1800 phan triéu), hodc 1,0 % khéi lrgng (10000 phan triéu), hosc
1,25 % khéi lugng (12500 phan triéu), hogic 2,0 % khdi lugng (20000 phan triéu), hodc
3,0 % khéi lugng (30000 phan tridu), hodc 4,0 % khdi lugng (40000 phan trigu), hodc
4,1 % khéi lugng (41000 phan tridu) amit cua axit béo bac mot bdo hoa, dya trén tong

khdi lugng cua 16p bit kin.

Amit ciia axit béo bac mot bdo hoa c6 thé chira hai hodc nhiéu hon hai phwong 4n

duogc bdc 10 trong ban mo ta nay.
D. Axit béo diprotic ty chon

Theo mot phuong an, 16p bit kin bao gbm axit béo diprotic c6 diém néng chay 16n
hon 100°C va nhiét d6 phan hiy 16n hon 200°C. “Axit béo diprotic" 1a axit béo ¢6 hai
nguyén t& hydro co thé ion hoa trén mdi phan tir. Vi du khong gidi han vé axit béo
diprotic thich hop 14 axit béo dicarboxyl. Theo mdt phuong én, axit béo diprotic la axit
béo dicarboxyl. Vi du khong giéi han vé axit béo dicarboxyl thich hgp bao gbm axit

sucxinic, axit hexandioic, axit octandioic, axit decandioic, va axit dodecandioic.

Axit béo diprotic ¢6 diém néng chdy 16n hon 100°C. Theo mdt phuong an, axit
béo diprotic c6 diém néng chay tir 16n hon 100°C dén 250°C, hogc tir 101°C, hodc
105°C, hodc 110°C, hodc 120°C, hodc 130°C, hodc 140°C, hodc 150°C, hoac 160°C,
hosic 170°C, hodc 180°C dén 185°C, hodc 190°C, hodc 200°C, hogc 210°C, hogdc 220°C,
hodc 230°C, hodc 240°C, hodc 250°C.

Axit béo diprotic ¢4 nhiét dd phan hiy 1én hon 200°C. Theo mot phuong an, axit
béo diprotic ¢6 nhiét d§ phan huy tir 16n hon 200°C dén 500°C, hoac tir 201°C, hoic
210°C, hodc 220°C, hoac 225°C, hodc 230°C, hodc 235°C dén 240°C, hoac 245°C, hoic
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250°C, hodc 270°C, hoic 300°C, hodc 310°C, hodc 320°C, hodc 330°C, hoac 350°C,
hodc 380°C, hoac 400°C, hoac 450°C, hodc 500°C.

Theo mot phuong 4n, axit béo diprotic 1 axit sucxinic, ma ¢ diém nong chay

bing 184°C va nhiét do phan huy bing 235°C. Axit sucxinic ¢6 cau trac (VI) sau day:

0

OH
HO

(o]

Céu trac (VI).

Theo mot phuong 4n, 16p bit kin chira tir 0,0025 % khéi lugng (25 phan trigu),
hoiic 0,0050 % khéi lugng (50 phan triéu), hogic 0,01 % khéi luong (100 phan trigu),
hodc 0,02 % khdi luong (200 phan triéu) dén 0,06 % khéi lugng (600 phan trigu), hodc
0,12 % khéi luong (1200 phan triéu), hodc 0,18 % khdi luong (1800 phén triéu), hodc
1,0 % khdi lugng (10000 phan tridu), hodc 2,0 % khdi lugng (20000 phan trigu), hodc
3,0 % khéi lugng (30000 phan triéu), hoc 4,0 % khéi lugng (40000 phan trigu) axit béo

diprotic, dva trén tong khdi lugng cua 16p bit kin.

Axit béo diprotic co thé chira hai hodc nhiéu hon hai phuong én dugc boc 16 trong
ban mo ta nay.
E. (C4c) chat phu gia tity chon

Theo mdt phuong an, 16p bit kin bao gbdm mot hodc nhiéu chit phu gia tiy chon.
Vi du khong gi6i han vé chit phu gia thich hop bao gbm chét chéng tao khdi, chét chong
oxy hda, chét chéng tinh dién, chét 1am dn dinh, chét tao hat nhan, chit mau, sic t6, chat
hép thu tia cuc tim (UV) hodc chit 1am 6n dinh, chat 1am chim chay, chét 1am tuong
hop, chit 1am déo, chit don, chit hd tro xir 1y, chét phu gia chéng suong mu, chét lién

két chéo (vi du, peroxit), va cac td hgp cua ching.

Theo mdt phuong an, 16p bit kin bao gbm chét chdng tao khéi. "Chéat chdng tao
khéi" 13 hop chit ma 1am giam thiéu, hodc ngan chin, viéc tao khéi (tirc 13, dinh) gitra
hai 16p lién k& clia mang béang céach tao ra do nham ¢ chp d6 hién vi ctia bé mit 16p
mang, ma lam giam dién tich tiép xuc c6 sin gifta cac 16p lién k&. Chét chéng tao khdi
6 thé 12 chét hitu co hodc chit vo co. Vi du khong gidi han vé chét chéng tao khdi thich

hop bao gém silic dioxit, d4 talc, canxi cacbonat, va dang két hop cua chiing. Theo mot
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phuong 4n, chat chéng tao khdi 14 silic dioxit (SiO2). Silic dioxit ¢6 thé 1a silic dioxit
hitu co hodc silic dioxit tong hgp. Theo mot phuong an, chit chéng tao khdi 12 silic
dioxit tong hop. Theo mdt phuong an, 16p bit kin chira tir 0 % khéi luong, hodc 0,10 %
khéi lugng (1000 phan triéu), hodc 0,20 % khdi lugng (2000 phan trigu), hodc 0,25 %
khéi Iuong (2500 phan tridu) dén 0,3 % khéi lugng (3000 phan triéu), hogc 0,4 % khdi
lwong (4000 phan tridu), hodc 0,5 % khdi lugng (5000 phan trigu), hodc 1,0 % khoi
luong (10000 phan triéw), hodc 1,5 % khéi lugng (15000 phan trigu), hodic 2,0 % khoi
luong (20000 phan triéu) chét chéng tao khéi, dua trén tdng khdi lugng ctia 16p bit kin.

Theo mot phuong an, 16p bit kin chira tir 0 % khéi luong, hodc 0,01 % khdi lugng,
hodic 0,05 % khéi lugng, hodc 0,1 % khéi lwgng, hodc 0,2 % khéi luong dén 0,3 % khoi
lugng, hodc 0,4 % khéi lwgng, hoic 0,5 % khéi lugng, hodc 1,0 % khdi lugng, hogc 2,0
% khéi luong, hodc 3,0 % khéi luong, hodc 4,0 % khéi lugng, hodc 5,0 % khoi lugng

chit phu gia, dva trén tong khéi lugng ctia 16p bit kin.
Chét phu gia ¢6 thé chtra hai hodc hon hai phuong 4n bdc 16 trong ban mo ta nay.

Theo mot phuong 4n, 16p bit kin chira tir 0,01 % khéi lugng, hodc 0,10 % khoi
luong, hodc 0,20 % khéi lwong dén 0,24 % khéi luong, hoic 0,25 % khéi lugng, hoic
0,30 % khéi lugng, hodc 0,35 % khéi lwgng, hodc 0,40 % khéi luong, hogc 0,45 % khbi
lugng, hogc 0,50 % khdi lugng, hodc 0,80 % khéi lwgng, hodc 1,0 % khéi lugng, hodc
1.5 % khéi luong, hodic 2,0 % khéi lugng, hodc 2,5 % khdi lugng, hodc 3,0 % khdi
luong, hodc 3,5 % khéi lwong, hodc 4,0 % khéi luong, hoic 4,5 % khéi luong, hoic 5
% khdi luong ctia lugng két hop cua amit cua axit béo bac mot khong béo hoa va amit

cla axit béo bac mot bdo hoa, dua trén tdng khdi lwong cua 16p bit kin.

Amit cta axit béo bac mot khong bdo hoa va amit cla axit béo bac mot bdo hoa
c6 ti 16 khéi lwong tir 3:1 dén 1:6. Theo mot phwong 4n, amit cia axit béo bac mot khong
bAo hoa va amit cua axit béo bac mdt bdo hoa cé ti 1¢ khéi lwong tir 3:1, hodc 1:1 dén

1:3, hodc 1:5, hoac 1:6.

Theo mot phuong 4n, 16p bit kin ¢6 COF trudc khi dat mong tir 0,01, hoac 0,05,
hoac 0,10 dén 0,17, hodc 0,20, hodc 0,25, hodc 0,27, hoac 0,30, hodc 0,35, hodc 0,39,
hodc nhé hon 0,40.

Theo mdt phuong an, 16p bit kin ¢6 do day tir 5 pm, hodc 8 um, hoac 10 pm,
hodc 15 pm dén 20 pm, hodc 25 um, hodc 30 pm, hodc 35 um, hogdc 40 pm, hodc 45
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um, hogc 50 pm, hodc 55 pm, hodc 60 pm, hodc 65 pm, hodc 70 um, hodc 75 pm,
hodc 80 pm, hodc 90 pm, hodc 100 pm, hodc 120 um, hodc 150 pm.

Lép bit kin ¢6 thé chira hai hodc hon nhiéu hai phuong 4n dwgc boc 19 trong ban
mo ta nay.
2. Lép thir hai

Mang nhiéu 16p bao gém 16p tht hai. Lop thi hai chita polyme trén co s& etylen
tht hai.

Lép thir hai c6 hai bé mat di dién. Theo mot phuong 4n, 16p thir hai 12 16p lién
tuc v6i hai bé mat doi dién.

Lép tht hai tidp xtc voi 16p bit kin. Lop tht hai ¢6 thé tiép xuc truc tiép hodc
tiép xtic gian tiép v6i 16p bt kin. Theo mot phuong an, 16p thir hai tiép xic truc tiép 16p
bit kin. Thuét ngit "tiép xuc truc tiép", nhu ding trong ban md ta nay, 1a c4u hinh 16p
ma nho d6 16p thi hai nim ngay lién k& v&i 16p bit kin va khong c6 mit 16p xen k&, hogc
khong ¢6 mit cau triic xen k& giita 16p bit kin va 16p thir hai.

Theo phuong 4n khac, 16p thir hai tip xtc gian tiép 16p bit kin. Thuat ngfr "tiép
xtic gidn tiép", nhu dung trong ban md ta ndy, la cau hinh 16p ma nhd d6 16p xen kg,
hodc céu tric xen k&, c6 mit gitra 16p bit kin va 16p thir hai.

Polyme trén co s¢ etylen thir hai c6 thé 12 polyme trén co s& etylen bat ky dugc
boc 10 trong ban mo ta ny. Polyme trén co s& etylen thir hai c6 thé giéng hodc khic véi
polyme trén co sé& etylen ctia 16p bit kin. Theo mdt phwong én, polyme trén co s¢ etylen
thi hai gibng nhu polyme trén co s& etylen cua 16p bit kin. Theo phuong éan khac,

polyme trén co s& etylen thit hai khac v6i polyme trén co sé etylen cua 16p bit kin.

Theo mot phwong 4n, polyme trén co s etylen thir hai 1a LLDPE, LDPE, hoac
dang két hop cta ching. Theo phuong an khac, LLDPE la copolyme etylen/1-octen.
Theo mdt phwong an, 16p thir hai chira tir 5 % khéi luong, hodc 10 % khéi lugng, hozc
20 % khéi luong, hodc 30 % khéi lugng, hodc 40 % khéi luong, hodc 50 % khéi lugng,
hoac 60 % khéi luong, hodc 70 % khéi luong, hoic 80 % khéi luong dén 90 % khdi
lugng, hodc 95 % khéi lwong, hodic 99 % khéi lugng LLDPE; va lugng tuong hd LDPE,
hodic tir 1 % khéi lugng, hodc 5 % khéi lugng, hodc 10 % khdi lugng, hodc 20 % khoi
lugng dén 30 % khéi luong, hodc 40 % khdi lugng, hodc 50 % khéi luong, hodc 60 %
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khéi lugng, hodc 70 % khéi lugng, hoac 80 % khdi lugng, hodc 90 % khdi lugng, hogc
95 % khéi lwong LDPE, dua trén tong khdi lugng cua 16p thir hai.

Theo mdt phuong an, 16p thit hai chira mt hoéc nhiéu chat phu gia tiy chon.
Chét phu gia c6 thé 12 chit phy gia bét ky duge boc 1 trong ban md ta nay. Theo mét
phuong 4n, 16p thit hai chira tir 0 % khéi lugng, hogc 0,01 % khéi lwgng dén 0,5 % khoi
lugng, hoac 1,0 % khéi luong, hoic 3,0 % khéi lugng, hodc 5,0 % khéi lugng chét phu

gia, dua trén tong khéi lugng cua 16p thi hai.

Theo mdt phuong 4n, 16p thit hai c6 do day tir 5 pm, hodc 8 pm, hodc 10 pm,
hodc 15 um dén 20 pm, hodc 25 pm, hodc 30 pm, hodc 35 um, hodc 40 um, hodc 45
um, hodc 50 pm, hodc 55 pm, hodc 60 pm, hodc 65 pm, hodc 70 pm, hoac 75 pm, hodc
80 pm, hozic 85 pm, hodc 90 um, hodc 100 pm, hodc 120 pm, hodc 150 pm.

L6p thit hai c6 thé 12 16p chét nén hogc 16p 161. Theo mot phuong an, 16p thir hai
12 16p 16i. "Lép 161" 13 16p clia cu tric mang ma 1a 16p trong. N6i cch khéc, khong bé
mat ndo cua 16p 16i 12 bé mit ngoai cing cua mang. Theo mot phuong én, 16p thir hai la
16p chét nén. "Lép chat nén" 1a 16p cia céu triic mang ma c¢6 thé 1a 16p trong hodc 16p
bao ngoai. "L&p bao ngoai" 12 16p ndm ngoai cung cua cAu tric mang. Néi cach khéc, it

nhit 12 mot bé mat cua 16p bao ngoai 1a bé mit ngoai cing cliia mang.
L6p thit hai c6 thé chita hai hodc hon hai phuong 4n bc 19 trong ban md ta nay.
3. Lép tht ba tuy chon

Theo mdt phwong 4n, mang nhiéu 16p bao gbdm 16p thit ba tiy chon. Lép thu ba

chira polyme trén co s¢ etylen thir ba.

Lép th ba c6 hai bé mat dbi dién. Theo mot phuong 4n, 16p thir ba 1a 16p lién
tuc v6i hai bé mat déi dién. Lép thir ba tiép xic v6i 16p thi hai. Lop thi ba c6 thé tiép
xuc tryc tiép hodc tiép xtc gian tiép v6i 16p thu hai. Theo mot phuong an, 16p thir ba
tiép xuc truc tiép 16p thit hai. Theo phwong an khéc, 16p thir ba tiép xtc gian tiép 16p
thi hai.

Polyme trén co s& etylen thur ba ¢co6 thé 13 polyme trén co s& etylen bét ky boc 10
trong ban mo ta nay. Polyme trén co s& etylen thit ba c6 thé giéng hozc khac véi polyme
trén co s& etylen thi nhat ctia 16p bit kin, va polyme trén co s¢ etylen thir ba ¢6 thé gidng

hodc khac v6i polyme trén co s etylen thit hai cua 16p thir hai. Theo mdt phuong an,
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polyme trén co s¢ etylen thir ba giéng nhu polyme trén co s& etylen thit hai cua 16p thir
hai. Theo phuong 4n khic, polyme trén co s& etylen thit ba khac v&i polyme trén co so

etylen thi hai cta 16p thir hai.

Theo mot phuong 4n, polyme trén co s& etylen thir ba 1a LLDPE, LDPE, hodc
dang két hop ctia ching. Theo mgt phwong 4n, 16p thir ba chira tir 5 % khdi lwong, hodc
10 % khéi Iugng, hodc 20 % khéi luong, hodc 30 % khéi lugng, hodc 40 % khoi luong,
hodc 50 % khéi luong, hodc 60 % khéi lugng, hodc 70 % khdi lugng, hodic 80 % khoi
lugng dén 90 % khéi luong, hodc 99 % khdi lugng LLDPE; va lugng twong hd LDPE,
hodc tir 1 % khéi luong, hodc 5 % khéi lugng, hodc 10 % khéi lugng, hodc 20 % khoi
lugng dén 30 % khéi lugng, hodc 40 % khéi lwong, hodc 50 % khdi lugng, hodc 60 %
khéi lugng, hodc 70 % khéi luong, hodc 80 % khéi lugng, hodc 90 % khdi lugng, hodc
95 % khédi luong LDPE, dua trén tong khdi lugng cta 16p thir ba.

Theo mot phuong an, 16p thir ba chira mot hodc nhiéu chét phu gia tiry chon. Chét
phu gia co thé 13 chét phu gia bat ky duoc boc 10 trong ban md ta nay. Theo mot phuong
an, 16p thit ba chira tir 0 % khdi lugng, hoc 0,01 % khdi lugng dén 0,5 % khéi luong,
hoiic 1,0 % khéi lugng, hoic 3,0 % khéi lugng, hodc 5,0 % khéi luong cht phu gia, dua
trén tdng khéi lwgng cta 16p thir ba.

Theo mot phuong 4n, 16p thit ba c6 do day tir 5 pm, hodc 8 pm, hodc 10 um, hodc
15 pm dén 20 um, hodc 25 pm, hoac 30 pm, hodc 35 um, hoac 40 pm, hodc 45 um,
hodc 50 pm, hodc 55 pm, hodc 60 pm, hodc 65 pm, hodc 70 pm, hoac 75 pm, hoéc 80
pm, hodc 85 pm, hodc 90 um, hodc 100 pm, hodc 120 pum, hodc 150 pm.

Lép th ba ¢6 thé 12 16p chat nén hogc 16p 181. Theo phuong én khic, 16p thir ba
12 16p chat nén.

L&p thir ba ¢6 thé chira hai hodc hon hai phwong an bdc 1§ trong ban md ta nay.

Theo mdt phuong an, mang nhiéu 16p c6 cAu trac (VII) sau day:

16p bit kin / 16p tht hai Céu trac (VID).

Theo mdt phuong 4n, 16p bit kin va 16p thi ba 12 16p bao ngoai trén cac phia a6i
dién cua 16p thit hai, ma 13 16p 16i. Theo phuong an khéc, 16p bit kin tiép xtc truc tiép
véi 16p tht hai, va 16p thir hai tiép xtic truc tiép v6i 16p thir ba. Theo m¢t phuong 4n,

mang nhiéu 16p ¢ cau trac (VIII) sau day:
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16p bit kin / 16p thir hai / 16p thi ba CAu trtc (VIII).

Theo mot phuong 4n, mang nhidu 16p vé& co ban gdm c6, hodc gdm co, 16p bit
kin va 16p tht hai. Theo phuong an khac, mang nhiéu 16p v& co ban gdm c6, hodc gdm

¢6, 16p bit kin, 16p th hai, va 16p th ba.

Theo mdt phuong 4n, mang nhiéu 16p ¢6 @0 day tir 15 pm, hodc 20 pm, hodc 25
um, hodc 30 pm, hodc 35 pm, hodc 40 pm, hodc 45 pm, hoac 50 pm dén 55 pm, hodc
60 pm, hodc 65 pm, hoac 70 um, hodc 75 pm, hodc 80 um, hoac 85 um, hodc 90 pm,
hodc 95 pm, hodc 100 pm, hogc 150 pm, hodc 200 pm, hodc 250 pm, hodc 300 pm.

Theo mdt phwong 4n, mang nhiéu 16p chira, vé co ban gom c6, hodc gom co:
(1) 16p bit kin chtra, v€ co ban gom c6, hodc gbém co:

(A) tir 75 % khéi lugng, hodc 80 % khdi lugng, hogc 85 % khoi lugng, hogdc 90
% khdi luong dén 93 % khdi luong, hodic 94 % khéi luong, hodc 95 % khéi luong, hodc
98 % khdi luong, hodc 99 % khdi lugng, hodic 99,5 % khdi lugng, hodc 99,99 % khdi
lugng polyme trén co s& etylen thir nhét (ching han nhu LLDPE va/hodc LDPE), dua
trén tdng khéi lwong cua 16p bit kin, polyme trén co so etylen thit nhat c6 (i) ty trong tur
0,865 g/cm® dén 0,930 g/cm’, hodc tir 0,900 g/cm?, hogc 0,910 g/cm?, hoic 0,915 g/cm?
dén 0,920 g/cm?, hodc 0,925 g/cm?, hodc 0,930 g/em’; va (ii) chi s6 chay tir 0,5 g/10
phut dén 25 g/10 phut, hodc tir 0,5 g/10 phut, hodc 1,0 g/10 phat dén 1,5 g/10 phut, hodc
2,0 g/10 phut, hodc 3,0 g/10 phut, hodc 5,0 g/10 phut, hodc 8,0 g/10 phut;

(B) tir 0,0016 % khéi lugng, hodc 0,0075 % khdi lugng, hodc 0,04 % khoi lugng,
hoéac 0,06 % khéi luong dén 0,12 % khéi luong, hoic 0,18 % khdi luong, hodc 0,83 %
khéi luong, hodc 1,0 % khéi lugng, hodic 2,0 % khéi lugng, hogc 3,0 % khdi lwgng, hogc
3,83 % khdi luong amit cla axit béo bac mot khong bao hoa (chéng han nhu erucamit
vd/hodc oleamit), dua trén tong khdi lwong cua 16p bit kin, amit cia axit béo béc mot
khong bao hoa co diém néng chay tir 65°C, hoac 70°C, hoac 75°C dén 80°C, hoac 85°C,
hoac 90°C;

(C) tir 0,0025 % khéi lugng, hodc 0,0083 % khéi luong, hodc 0,01 % khdi lugng,
hoc 0,06 % khdi lugng dén 0,12 % khdi lugng, hode 0,18 % khoi lwgng, hodc 1,0 %
khéi Twong, hodc 1,25 % khéi luong, hodic 2,0 % khéi lugng, hodc 3,0 % khoi lugng,

hodc 4,0 % khéi lugng, hodc 4,1 % khéi lwong amit clia axit béo bac mot bdo hoa (chang
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han nhu behenamit), dua trén tong khdi luong cuia 16p bit kin, amit cla axit béo bac mot
bo hoa c6 diém nong chay tir 101°C, hodc 103°C, hoge 106°C dén 113°C, hodc 115°C,
hoac 120°C;

(D) thy ¥, tir 0,0025 % khéi lwong, hodc 0,0050 % khdi lugng, hogc 0,01 % khoi
lugng, hodc 0,06 % khéi lugng dén 0,12 % khoi luong, hogc 0,18 % khéi lugng, hodc
1.0 % khdi lugng, hodc 1,25 % khdi lugng, hodc 2,0 % khdi lrgng, hogic 3,0 % khoi
luong, hoac 4,0 % khéi lugng axit béo diprotic (chéng han nhu axit sucxinic), dua trén
tdng khéi luong ctia 16p bit kin, axit béo diprotic ¢6 (i) diém néng chay 16n hon tir
110°C, hoic 130°C, hoic 150°C, hodc 170°C, hodc 180°C dén 185°C, hodc 190°C, hode
200°C, hoic 210°C, hodc 220°C, hodc 230°C; va (ii) nhiét do phan huy tir 220°C, hogc
225°C, hoiic 230°C, hoic 235°C dén 240°C, hogc 245°C, hodc 250°C, hodc 270°C, hodc
300°C, hodc 310°C, hodc 320°C, hoic 330°C;

(E) tiiy ¥, tir 0 % khéi lurgng, hoac 0,01 % khdi luong, hodc 0,05 % khéi lugng,
hoiic 0,1 % khéi luong, hodic 0,2 % khéi lugng dén 0,3 % khéi lugng, hoac 0,4 % khéi
luong, hoac 0,5 % khéi lugng, hodc 1,0 % khéi luong, hodc 2,0 % khdi luong, hoidc 3,0
% khéi lugng, hodc 4,0 % khdi lwong, hodc 5,0 % khdi luong chét phu gia (chang han
nhu chét chdng tao khdi), dua trén tong khdi lugng cua 16p bit kin; va

amit cia axit béo bac mot khong bdo hoa va amit cta axit béo bac mot béo hoa co ti 1€

khéi luong tir 3:1, hodc 1:1 dén 1:3, hodc 1:5, hodc 1:6; va

(2) 16p thir hai tiép xtic v6i 16p bit kin, 16p thit hai chira polyme trén co' s& etylen thir hai
(chéng han nhu LLDPE, LDPE, hodc cac td hop ciia chung); va

(3) tuy y, 16p thir ba tiép xuc v6i 16p tht hai, 16p thir ba chira polyme trén co s& etylen
thi ba (chang han nhu LLDPE, LDPE, hodc céac td hop ctia chung); va

mang nhiéu 16p c6 mot, mot sb, hodc tat ca c4c tinh chét sau day: (i) 16p bit kin c6 4o
day tir 5 um, hodc 8 pm, hogc 10 um, hogc 15 pm dén 20 pm, hodc 25 pm, hodc 30 pm,
hodc 35 pm, hodc 40 pm, hodc 50 pm, hodc 60 pm, hoac 70 um, hodc 80 pm, hodc 90
wm; va/hogc (ii) 16p bit kin chira tir 0,01 % khéi lwgng, hoge 0,10 % khéi lwong, hodc
0,20 % khdi Iuong dén 0,24 % khéi lugng, hodc 0,25 % khdi luong, hodc 0,30 % khoi
lwong, hodc 0,35 % khéi Iugng, hodic 0,40 % khéi luong, hodc 0,45 % khoi lugng, hode
0,50 % khdi lugng, hodc 0,80 % khéi lugng, hodc 1,0 % khéi lugng, hogc 1,5 % khoi
luong, hodc 2,0 % khéi luong, hodc 2,5 % khéi lugng, hodc 3,0 % khéi lugng, hodc 3,5
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% khdi lugng, hoiic 4,0 % khéi lugng, hodic 4,5 % khdi lugng, hodc 5 % khéi lugng cua
lugng két hop ctia amit cla axit béo bac mdt khong béo hoa va amit cua axit béo bac
mdt bdo hoa, dya trén tong khéi lugng cua 16p bit kin; va/hodc (iii) 16p bit kin c6 COF
truge khi dat mong tir 0,01, hodc 0,05, hodc 0,10 dén 0,17, ho#c 0,20, hodc 0,25, hodc
0,27, hoic 0,30, hodc 0,35, hoac 0,39, hodc nhé hon 0,40; va/hodc (iv) 16p thu hai ¢6 do
day tir 5 um, hodc 8 um, hodc 10 pm, hodc 15 pm dén 20 um, hodc 25 pm, hodc 30 pm,
hodc 35 pm, hodc 40 pm, hodc 50 pm, hodc 60 um, hodc 70 pum, hoac 80 pm, hodc 90
um; va/hodc (v) 16p thir ba c6 d day tir 5 pm, hodc 8 um, hoac 10 pm, hodc 15 um dén
20 pm, hodc 25 pm, hodc 30 pm, hodc 35 pm, hodc 40 pm, hoac 50 um, hodc 60 um,
hogc 70 pm, hogc 80 pm, hogdc 90 pm; va/hoac (vi) mang nhiéu 16p c6 do day nam trong
khoang tir 20 pm, hodc 30 pm, hodc 40 um, hodc 50 um dén 55 pm, hogic 60 pm, hodc
70 pm, hodc 80 pm, hodc 90 pm, hodc 100 pm, hodc 150 pm, hodc 200 um, hoac 250

pm.

Cén hiéu ring téng ctia c4c thanh phén trong mdi 16p trong s6 cac 16p dugce boc
10 trong ban md ta nay, bao gdm céc 16p néu trén, tao nén 100 phan trim khéi luong (%

khdi lugng), dua trén tong khdi lugng cua mdi 16p twong ung.

Theo mot phuong an, mang nhiéu 16p déng ép dun loai trir chét gay truot khdng

di chuyén, chang han nhu silicon.

Mot s6 phuong phép, vi du nhu, ding dé tao cAu tric mang bang phuong phap
ddng ép dun duc hodc ddng ép dun thoi. Cac dang két hop clia cac phuong phap nay
cling c6 thé duge thyc hién. Theo mot phuong én, mang nhiéu 16p 1a mang duoc dong
ép dun thoi.

Mang nhiéu 16p ddng ép dun c6 thé duoc dinh hudng hodc khong duoc dinh
huéng. Theo mot phuong an, mang nhiéu 16p dong ép dun khong phai 1a mang duoc
dinh hudng. Theo phuong 4n khic, mang nhiéu 16p dong ép dun khong dugc dinh hudéng
hai truc. N6i cach khac, mang nhiéu 16p ddng ép dun khong dugc kéo cang sau khi ép
dun. Theo phuong an khac, mang nhiéu 16p ddng ép dun dugc dinh hudéng (vi du, dugc

dinh hudng hai tryc).

Theo mot phuong 4n, mang nhiéu 16p ddng ép dun dugc bao gOm trong tAm nhiéu
16p. Theo phuong 4n nay, bé mit ngodi cling cta 16p bit kin 1a bé mit ngodi cling cla

tdm nhiéu 16p.
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Mang nhiéu 16p ddng ép dun c6 thé chira hai hodc hon hai phuong dn boe 19 trong
ban md ta nay.
T4m nhiéu 16p

Sang ché d& xuit tAm nhidu 16p. TAm nhiéu 16p bao gdm mang thir nhét chira 16p
bit kin va mang tht hai, trong d6 mang thi nhét dugc dat mong vao mang thi hai. Lép
bit kin chtra (A) polyme trén co s etylen thir nhét c6 ty trong tir 0,865 g/cm’ dén 0,930
g/cm? va chi s6 chay tir 0,5 g/10 phut dén 25 g/10 phut; (B) amit cia axit béo bac mot
khong bio hoa ¢ diém nong chay bang 100°C hodc nho hon; va (C) amit cla axit béo
bac mdt bdo hoa co diém néng chay 16n hon 100°C. Amit cia axit béo bac mot khong

bio hoa va amit cta axit béo bac mot bdo hoa c6 ti 18 khéi lugng tir 3:1 dén 1:6.

Tém nhiéu 16p chira it nhét 12 hai mang, hogc nhiéu hon hai mang. Vi dy nhu,
tAm nhidu 16p ¢6 thé c6 hai, ba, bdn, ndm, séu, bay, tdm, chin, mudi, mudi mot, hodc
nhiéu mang hon. Theo mot phuong an, tAm nhiéu 16p chi chira hai mang, hodc chi chira
ba mang.

Theo mot phuong 4n, tAm nhidu 16p c6 cau tric (IX) sau day:

mang tht nhat / mang tht hai Céu tric (IX).

Theo mot phuong 4n, tAm nhidu 16p bao gdm mang thir nhét, 16p dinh tiép xtc
v6i mang th nhét, va mang thit hai tiép xtc v6i 16p dinh. Theo mot phuong &n, tam
nhiéu 16p c6 cau tric (X) sau day:

mang thi nhét / 16p dinh / mang th hai Céu tric (X)

Theo mot phuong an, mang thir nhét 12 mang don 16p chira 16p bit kin va mang
thit hai 12 mang don 16p chira 16p chét nén, va tAm nhiéu 16p c6 céu tric (XI) sau day:

16p bit kin / 16p dinh / 16p chét nén CAu tric (XI).

Theo mot phuong 4n, tAm nhidu 16p bao gdm mang thtt ba tiy chon dugc dat
méng vio mang thit hai. Theo phwong 4n khéc, tAm nhiéu 16p bao gdm 16p dinh thi hai
tly chon tiép xtic v6i mang thir hai, va mang thi ba tuy chon tiép xtc véi 16p dinh thi
hai. Theo mdt phuong an, tdm nhiéu 16p ¢6 cau tric (XIT) sau day:

mang thi nhét / 16p dinh / mang tht hai / 16p dinh thit hai / mang thir ba

CAu trac (XII).
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1. Mang thi nhét
TAm nhidu 16p bao gdm mang thir nhat. Mang thir nhit bao gdm 16p bit kin.

Mang thir nhit 6 hai bé mit déi dién. Mang thir nhat ¢6 thé 1a mang don 16p
hodc mang nhiéu 16p. Theo mot phuong an, mang thir nhét 12 mang nhiéu 16p chira it
nhat 12 hai 16p, hodc chira nhidu hon hai 16p. Vi du nhw, mang thir nhat ¢6 thé ¢6 hai,
ba, bdn, nam, sau, bay, tém, chin, mudi, hodc nhiéu 16p hon. Theo mdt phwong an, mang

thir nhét chi chira mot 16p, hodc chi chira ba 16p.

Theo mot phuong 4n, mang thtr nhat 1a mang nhidu 16p bao gbm 16p 15i tiry chon
tiép xtic v6i 16p bit kin va 16p chét nén thir ba thry chon tiép xtc v6i 16p 16i. Theo mot
phuong 4n, bé mit ngoai cung cia chét nén thtt ba dugc dat mong vao bé mit ngoai
cung cua mang thir hai.

A. Loép bitkin

Mang thir nhét chira 16p bit kin. Lop bit kin c6 thé 12 16p bit kin bat ky dugc boe
10 trong ban mo ta nay. Theo mt phuong 4n, 16p bit kin 1a 16p bao ngoai. Noi cach khac,
bé mit ngodi cling ctia 16p bit kin 1a bé mit ngoai cung cua mang thi nhit, va sau d6 1a
bé mit ngoai ciing cila tAm nhiéu 16p.

B. L&p 16i tuy chon va 16p chét nén tha ba tity chon

Theo mdt phuong &n, mang thi nhét 12 mang nhidu 16p ma bao gdm 16p 15i va
16p chét nén tht ba.

Lép 16 ¢6 hai bé mat d6i dién. Theo mot phuong an, 16p 15i 1a 16p lién tuc voi
. hai b& mat dbi dién. Lop 151 tiép xtic véi 16p bit kin. Lop 181 ¢6 thé tiép xic tryc tiép
hodic tiép xtc gian tiép vi 16p bit kin, Theo mot phuong 4n, 16p 16i tiép xtc truc tiép

16p bit kin. Theo phwong an khéc, 16p 161 tiép xuc gian tiép 16p bit kin.

Theo mot phuong 4n, 16p 16i chita polyme trén co so etylen thir ba. Polyme trén
co sd etylen thir ba cd thé 14 polyme trén co s etylen béat ky boc 16 trong ban mo ta nay.
Polyme trén co s& etylen thir ba ¢6 thé gidng hodc khac vdi polyme trén co s& etylen
ctia 16p bit kin. Theo mot phuong an, polyme trén co s¢ etylen thir ba 1a LLDPE, LDPE,
hodc dang két hop ctia chung. Theo mot phuong 4n, 16p 16i chura tir 5 % khéi lugng,
hodic 10 % khdi lugng, hodc 20 % khéi lugng, hodc 30 % khdi lugng, hodc 40 % khoi
lugng, hodc 50 % khdi lugng, hodc 60 % khoi lugng, hodc 70 % khdi lwong, hodc 80 %
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khéi Tugng dén 90 % khéi lugng, hosic 95 % khéi lugng, hosc 99 % khdi lugng LLDPE;
va luong tuong hd LDPE, hogc tir 1 % khodi lugng, hodc 5 % khéi luong, hodc 10 %
khéi Tugng, hodc 20 % khéi lwong dén 30 % khdi lugng, hodc 40 % khoi lugng, hodc
50 % khéi lugng, hodc 60 % khdi lwgng, hoac 70 % khdi lugng, hodc 80 % khdi lugng,
hodc 90 % khéi lugng, hodc 95 % khéi lugng LDPE, dua trén tong khoi luong ctia 16p

~C

161.

Theo mot phuong 4n, 16p 161 chira mot hodc nhidu chit phu gia tiy chon. Chét
phu gia c6 thé 1a chét phu gia bat ky dugc boc 1§ trong ban md ta nay. Theo mot phwong
an, 16p 16 chira tir 0 % khdi lwong, hodic 0,01 % khdi lugng dén 0,5 % khoi lugng, hode
1,0 % khéi lughg, hodc 3,0 % khdi lugng, hogc 5,0 % khdi lugng chét phu gia, dua trén
tbng khéi lugng cua 16p 16i. Theo mot phuong an, 16p 16i chira chét phu gia ma 14 chat
gdy trugt dugc chon tir amit cia axit béo bac mot khong bdo hoa cd diém néng chay
bang 100°C hogc nho hon; amit cia axit béo bac mot béo hoa co diém néng chay 16n
hon 100°C; axit béo diprotic c¢6 diém néng chay 16n hon 100°C va nhiét do phén huy
16n hon 200°C; va dang két hop ciia chung.

Theo mot phuong 4n, 16p 18i c¢6 do day tir 5 pm, hodc 8 pm, hodc 10 pm, hoac
15 um dén 20 pm, hodc 25 pm, hodc 30 pum, hodc 35 pm, hodc 40 pm, hodc 45 pm,
hodc 50 pm, hodc 55 pm, hodc 60 pm, hodc 65 um, hodc 70 pm, hoac 75 um, hodc 80
um, hodc 85 pm, hodc 90 pm, hodc 100 um, hodc 120 um, hodc 150 pum.

L6p chét nén thit ba c6 hai bé mat ddi dién. Theo mdt phwong 4n, 16p chét nén
thit ba 12 16p lién tuc v6i hai bé mit déi dién. Lép chét nén thi ba tiép xtc voi 16p 16i va
mang tht hai. Lop chit nén thir ba c6 thé tiép xtc truc tiép hodc tiép xuc gian tiép voi
16p 161. Theo mdt phuong éan, 16p chét nén th ba tiép xtic truc tiép 16p 16i. Theo phuong
4n khéc, 16p chét nén th ba tiép xtc gian tiép 16p 16i. Lép chat nén thit ba c6 thé tiép
xtc truc tiép hodc tiép xtic gian tiép v6i mang tha hai. Theo mot phwong én, 16p chét
nén thi ba tiép xuc truc tiép mang tht hai. Theo phuong an khéc, 16p chat nén thtt ba
tiép xuc gian tiép mang thit hai.

Theo mdt phuong 4n, 16p chét nén thi ba chita polyme trén co so etylen thir tu.
Polyme trén co s¢ etylen thir tu ¢6 thé 12 polyme trén co s& etylen bét ky duge boc 10
trong ban mo ta ndy. Polyme trén co s& etylen thi tu c6 thé gidng hodc khac véi polyme

trén co so etylen ctia 16p bit kin, va polyme trén co s etylen thtr tu ¢6 thé giéng hodc
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khac vdi polyme trén co s& etylen thi ba cia 16p 16i. Theo m¢t phuong an, polyme trén
co s& etylen thi tv 18 LLDPE, LDPE, hodc cac td hop ctia chiing. Theo mdt phuong an,
16p chét nén thir ba chira tir 5 % khéi lugng, hode 10 % khéi lugng, hodc 20 % khoi
lugng, hoic 30 % khéi lugng, hodc 40 % khdi lugng, hodc 50 % khoi lugng, hodc 60 %
khéi Tugng, hodc 70 % khdi lugng, hodc 80 % khdi lugng dén 90 % khdi lugng, hodc
95 % khbi lugng, hoic 99 % khéi lugng LLDPE; va lugng twong hd LDPE, hogc tir 1
% khi lugng, hodc 5 % khdi lugng, hodc 10 % khéi lugng, hodc 20 % khdi lugng dén
30 % khdi lugng, hoiic 40 % khdi lugng, hodc 50 % khéi lugng, hodc 60 % khdi lwgng,
hodic 70 % khdi lugng, hoac 80 % khéi lugng, hodc 90 % khdi lugng, hodic 95 % khoi

luong LDPE, dua trén tbng khéi luong cta 16p chét nén th ba.

Theo mét phuong an, 16p chit nén tht ba chira mot hodc nhidu chét phy gia tiy
chon. Chéat phu gia c6 thé 1a chét phu gia bat k¥ dugc boc 19 trong ban mo ta nay. Theo
mét phuong 4n, 16p 15i chira tir 0 % khdi lwgng, hodc 0,01 % khéi lugng dén 0,5 % khoi
lugng, hodc 1,0 % khéi luong, hodic 3,0 % khdi lugng, hodc 5,0 % khéi lugng chat phu

gia, dua trén tdng khéi luong cia 16p chét nén thi ba.

Theo mot phuong 4n, 16p chat nén thit ba ¢6 do day tir 5 pm, hodc 8 pm, hodc 10
um, hoac 15 pm dén 20 pm, hodc 25 pm, hodc 30 pm, hogc 35 um, hodc 40 pm, hodc
45 um, ho#ic 50 um, hodc 55 pm, hodc 60 pm, hodc 65 pm, hoac 70 pm, hodc 75 pm,
hoic 80 pm, hodc 85 pm, hodc 90 pm, hodc 100 pm, hodc 120 pm, hodc 150 pm.

Theo mét phuong an, 16p chat nén thtr ba dugc xit 1y corona.

Lép 161 va 16p chét nén thi ba c6 thé chira hai hodc hon hai phuong 4n boc 16
trong ban mo ta nay.

Mang thr nhat ¢6 thé chita hai hodc hon hai phuong 4n bgc 19 trong ban m6 ta
nay.

2. Mang th hai

TAm nhiéu 16p bao gdbm mang thtt hai. Mang thi nhét dugc dat méng vao mang
tha hai.

Ming thit hai 6 hai bé mit déi di¢n. Mang tht hai ¢6 thé 1a mang don 16p hogc
mang nhiéu 16p. Theo mot phuong 4n, mang thir hai 14 mang don 16p. Theo phuong an
khéc, mang thir hai 12 mang nhidu 16p chita it nht 12 hai 16p, hodc nhiéu hon hai 16p.
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Theo mdt phuong 4n, mang thit hai chi chira mot 16p, hodc chi hai 16p, hodc chi ba 16p.

Theo mot phuong an, mang thir hai bao gdm 16p chét nén. L6p chét nén c6 hai
b& mit dbi dién. Theo mdt phuong 4n, 16p chét nén 12 16p lién tuc véi hai bé mat ddi
dién.

L&p chat nén tiép xtc véi mang thir nhit. Lép chét nén c6 thé tiép xtic truc tiép
hodc tiép xtc gian tiép v6i mang thit nhit. Theo mdt phwong 4n, 16p chét nén tiép xtc
truc tiép mang thi nhit. Theo phuong an khac, 16p chét nén tiép xuc gian tiép mang thi

nhét.

Theo mdt phwong 4n, 16p chit nén tiép xtc véi 16p dinh tiy chon. Lop chét nén
c6 thé tiép xuc truc tiép hodc tiép xtc gian tiép v6i 16p dinh. Theo mot phuong an, 16p
chit nén tiép xtc truc tiép 16p dinh. Theo phuong an khéc, 16p chat nén tiép xuc gian
tiép 16p dinh.

Theo mot phwong 4n, 16p chit nén chtra thanh phan dugc chon tir polyme trén co
s& etylen thit hai, polyme trén co s propylen, polyamit (ching han nhu nylon), polyeste,
copolyme etylen rugu vinylic, polyetylen terephtalat (PET), copolyme etylen vinyl
acrylat, copolyme etylen metyl acrylat, copolyme etylen etyl acrylat, copolyme etylen
butyl acrylat, copolyme etylen axit acrylic, copolyme etylen axit metacrylic, ionome ctia
etylen axit acrylic, ionome cua axit metacylic, polyme trén co s¢ etylen dugc ghép
anhydrit maleic, polystyren, 14 kim loai, va dang két hop ctia chiing. Theo mdt phuong
an, 16p chét nén chira PET. Theo phuong an khac, 16p chét nén chira polyme trén co s&
etylen thit hai. Polyme trén co s¢ etylen thu hai c6 thé 1a polyme trén co sé etylen bt
ky duoc boc 1 trong ban mo ta nay. Polyme trén co s¢ etylen thit hai co thé gidng hoic

khac v6i polyme trén co so etylen cua 16p bit kin.

Theo mot phuong 4n, mang thir hai, hodc hon nita la 16p chét nén, c6 do day tr 5
um, hodc 8 pm, hodc 10 pm, hodc 12 pm, hodc 15 pm dén 20 um, hodc 25 pm, hodc 30
um, hodc 35 pm, hodc 40 pm, hodc 45 pm, hodc 50 um, hodc 55 um, hoac 60 um, hoac
65 pum, hodc 70 pm, hodc 75 pm, hodc 80 pum, hodc 85 pm, hodc 90 pm, hodc 100 pm,
hodc 150 pm.

Lép chét nén ¢6 thé chira hai hodc hon hai phuong an dugc bdc 19 trong ban mo

t4 nay.
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Mang tht hai ¢6 thé chira hai hodc hon hai phuong an duge boc 16 trong ban md
ta nay.
3. L6p dinh tuy chon

Theo mdt phuong an, tAm nhiéu 16p bao gbdm 16p dinh. Lép dinh tiép xuc véi

mang th@ nhit va mang tht hai.

Lép dinh ¢6 hai b& mat dbi dién. Theo mot phuong 4n, 16p dinh 1a 16p lién tuc
v6i hai bé mit déi dién. Lép dinh tiép xtc v6i mang thi nhat. Lép dinh c6 thé tiép xic
truc tiép hoic tiép xuc gian tiép v6i mang thir nhét. Theo mot phuong 4n, 16p dinh tiép
xtc truc tiép mang thir nhit. Theo phuong 4n khéc, 16p dinh tiép xuc gian tiép mang thi
nhét.

L6p dinh chira chit dinh. Vi du khong gidi han vé chét dinh thich hop bao gdm
chét dinh polyuretan (vi du, MOR-FREE™ 706A/C-79, c6 san tir Rohm and Haas), chét
dinh polyacrylat (vi du, ROBOND™ L-168/CR3A, c6 san tt The Dow Chemical
Company), va dang két hop cua chung.

Theo mdt phuong én, 16p dinh co6 khéi lugng chét phi kho nim trong khoang tir
0,5 gam cho mdi mét vudng (g/m?), hodc 1,0 g/m?, hogc 1,5 g/m?, hogc 1,8 g/m? dén 1,9

g/m?, hogc 2,0 g/m?, hogc 2,5 g/m?, hodc 3,0 g/m*.
Lé6p dinh c6 thé chira hai hodc hon hai phuong an bdc 10 trong ban mo ta nay.
4. Mang tht ba tuy chon

Theo mot phuwong 4n, tAm nhiéu 16p bao gdm mang thtt ba. Mang thir ba dugc
dat mong vao mang thi hai.

Ming thir ba c6 hai bé mat ddi dién. Mang tht ba c6 thé 1a mang don 16p hodc
mang nhiéu 16p. Theo mdt phuong 4n, mang thir ba 14 mang don 16p. Theo phwong an
khéc, mang thtt ba 12 mang nhidu 16p chira it nht 12 hai 16p, hodc nhiéu hon hai 16p.
Theo mdt phuong 4n, mang thu ba chi chira mot 16p, hodc chi hai 16p, hoédc chi ba 16p.

Theo mot phuong an, mang thir ba bao gbm 16p chit nén thir hai. Lép chét nén
thit hai c6 thé 14 16p chat nén bét ky boc 10 trong ban m6 ta nay.

L6p chét nén thir hai tiép xtic v6i mang tha hai. Lép chét nén th hai ¢6 thé tiép

xtc tryuc tiép hodc tiép xuic gian tiép v6i mang thir hai. Theo mdt phuong an, 16p chét
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nén thit hai tiép xtc true tiép mang thtt hai. Theo phuong 4n khac, 16p chét nén thit hai
tiép xtc gian tiép mang th{r hai.

L&p chét nén tht hai ¢6 thé chtra hai hodc hon hai phuong an duogc boc 10 trong
ban mo ta nay.

Mang thir ba c6 thé chira hai hodc hon hai phwong an duge boc 16 trong ban mo
td nay
5. L6p dinh thi hai tiy chon

Theo mdt phuong 4n, tdm nhidu 16p bao gdm 16p dinh th hai. Lép dinh th hai
tiép xtic v6i mang thit hai. Lop dinh thtr hai ¢6 thé 1a 16p dinh bat ky duoc boc 19 trong
ban mo ta nay.

Lp dinh th hai tiép xtc v6i mang thi hai. Lép dinh thit hai c6 thé tiép xic true
tiép hodc tiép xtic gidn tiép v6i mang tht hai. Theo mot phwong an, 16p dinh thir hai tiép
Xﬁc truc tiép mang thir hai. Theo phuong 4n khdc, 16p dinh thir hai tiép xtic gian tiép
mang thir hai. Theo mdt phuong an, 16p dinh thi hai tiép xuc v6i mang thir ba tiry chon.
Lép dinh thir hai ¢ thé tiép xuc truc tiép hoic tiép xuc gian tiép v6i mang thir ba. Theo
mdt phuong an, 16p dinh thir hai tiép xuc truc tiép mang thtt ba. Theo phuong an khac,
16p dinh thir hai tiép xtc gin tiép mang thir ba.

L6p dinh thir hai ¢6 thé chtra hai hodc hon hai phuong 4n dugc boc 16 trong ban
mo ta nay

Theo mot phuong 4n, mang thi nhat 12 mang nhiéu 16p véi 16p bit kin, 16p 161,
va 16p chat nén thit ba; va mang thir hai 1a mang don 16p chira 16p chét nén; va tm nhidu

16p ¢6 Cau triic (XIIT) sau day:
16p bit kin / 16p 161 / 16p chat nén th ba / 16p dinh / 16p chét nén
CAu trac (XIII).

Theo mot phuong an, mang thi nhat 12 mang nhiéu 16p véi 16p bit kin, 16p 15i,
va 16p chét nén thtt ba; va mang thit hai 12 mang don 16p chira 16p chét nén; mang thi
ba 1a mang don 16p chita 16p chdt nén thir hai; va tim nhiéu 16p c6 Cau tric (XIV) sau

day: 16p bit kin / 16p 161 / 16p chét nén thi ba / 16p dinh / 16p chat nén/

16p dinh thir hai / 16p chit nén thu hai CAu trac (XIV).
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Theo mot phuong 4n, 16p bit kin ctia tdm nhiéu 16p c6 COF trude khi dat mong
tir 0,01, hodc 0,05, hodc 0,10 dén 0,17, hodc 0,20, hodc 0,25, hogc 0,27, hodc 0,30, hogc
0,35, hodc 0,39, hodc nho hon 0,40.

Theo mot phuong an, 16p bit kin cua tAm nhiéu 16p c¢6 COF nam trong khoang tir
0,01, hoac 0,05, hodc 0,10 dén 0,18, hodc 0,20, hodc 0,25, hoac 0,27, hodc 0,30, hodc
0,34, hodc 0,36, hodc 0,39, hoac nho hon 0,40 sau khi hoa rén & nhiét do 40°C trong
thoi gian 48 gid ("COF khi héa rén tAm nhiéu 16p & 40°C "). Theo mét phuong an, 16p
bit kin ctia tim nhiéu 16p c6 mirc thay doi COF sau khi héa rén ¢ 40°C nho hon 0,22,
hodc nho hon 0,15, hodc nho hon 0,10. Theo phuong an khac, 16p bit kin cua tAm nhiéu
16p ¢6 muc thay ddi COF sau khi héa rén & 40°C tir -0,20, hodc -0,10, hoac -0,05, hodc
0 dén 0,01, hoac 0,05, ho#c 0,10, hodc 0,15, hodc 0,20, hoac 0,21. Mitc thay ddi COF
sau khi héa rin & 40°C dugce tinh toan theo phuong trinh sau:

Muic thay dbi COF sau khi héa rén & 40°C = COF héa rén tAm nhiéu 16p ¢ 40°C —
COF trudc khi dat mong.

Theo mot phuong 4n, 16p bit kin cta tAm nhiéu 16p c6 COF tir 0,01, hodc 0,05,
hoac 0,10 dén 0,15, hodc 0,17, hoic 0,19, hodc 0,20, hodc 0,25, hoac 0,27, hoac 0,30,
hodc 0,35, hodc 0,36, hodc 0,38, hodc 0,39, hodc nh6 hon 0,40 sau khi hoa rén & nhiét
dd 55°C trong thoi gian 48 gio ("COF hoa rén tAm nhiéu 16p & 55°C "). Héa ran & nhiét
do6 cao (hoa ran & 55°C) c¢6 lgi thé trong quy trinh san xuét tAim nhiéu 16p boi vi nd cho
phép thoi gian xir ly nhanh hon. Theo mot phuong an, 16p bit kin cua tAm nhiéu 16p c6
muc thay ddi COF sau khi hoa rén & 55°C nho hon 24, hodc nhé hon 0,22, hodc nho hon
0,15, hodc nhé hon 0,05. Theo phuong 4n khéc, 16p bit kin cta tAm nhiéu 16p c6 mirc
thay dbi COF sau khi héa rén & 55°C tir -0,20, hogc -0,10, hodc -0,06, hodc 0 dén 0,01,
hodc 0,03, hodc 0,05, hogc 0,10, hodc 0,20, hogc 0,23. Mic thay ddi COF sau khi hoa
rin & 55°C duogc tinh todn theo phuong trinh sau:
Mitc thay ddi COF sau khi héa rin & 55°C = COF héa rén tim nhieu 16p ¢ 55°C— COF

trude khi dat mong.
Theo mot phwong 4n, tAm nhiéu 16p chira, vé co ban gdm c6, hodc gdm cé:
(1) mang thtr nhét chira

(A)  16p bit kin chira, vé co ban gdm ¢6, hodc gdm co: (i) tir 70 % khéi luong,
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hodc 75 % khdi luong, hodc 80 % khdi lugng, hodc 85 % khéi lugng, hodc 90 % khbi
luong dén 93 % khdi lwong, hodc 94 % khéi lwong, hodc 95 % khéi luong, hodc 98 %
khéi luong, hodc 99 % khéi Iuong, hodc 99,5 % khdi luong, hodc 99.99 % khdi lugng
polyme trén co s¢ etylen (chang han nhu LLDPE va/hodc LDPE), dya trén tong khoi
luong ctia 16p bit kin, polyme trén co s& etylen c6 (a) ty trong tir 0,865 g/em? dén 0,930
g/cm?, hodc tir 0,900 g/cm?, hodc 0,910 g/cm?, hodc 0,915 g/ecm? dén 0,920 g/cm?, hodc
0,925 g/em?, hodc 0,930 g/em; va (b) chi s6 chay tir 0,5 g/10 phit dén 25 /10 phut,
hoic tr 0,5 g/10 phut, hodc 1,0 g/10 phut dén 1,5 g/10 phut, hodc 2,0 g/10 phut, hodc
3,0 g/10 phut, hogc 4,0 g/10 phit, hodc 5,0 g/10 pht, hodc 8,0 g/10 phut; (ii) tr 0,0016
% khéi lugng, hodc 0,0075 % khéi lugng, hodc 0,04 % khdi lugng, hodc 0,06 % khoi
lwong dén 0,12 % khi lugng, hodc 0,18 % khéi lugng, hodc 0,83 % khoi lugng, hodc
1.0 % khéi luong, hodc 2,0 % khdi lugng, hodc 3,0 % khéi lugng, hodc 3,83 % khdi
lugng amit cta axit béo bac mot khdng bdo hoa (chang han nhu erucamit va/hodc
oleamit), dua trén tong khdi lugng cta 16p bit kin, amit ctia axit béo bdc mot khong béo
hoa c6 diém néng chay tir 65°C, hodc 70°C, hoac 75°C dén 80°C, hoic 85°C, hodc 90°C;
(iif) tir 0,0025 % khéi lugng, hodc 0,0083 % khéi lugng, hodc 0,01 % khoi lugng, hode
0,06 % khdi lugng dén 0,12 % khdi lugng, hodc 0,18 % khdi lugng, hodic 1,0 % khoi
luong, hodc 1,25 % khéi lwong, hodc 2,0 % khdi lwong, hodc 3,0 % khéi luong, hodc
4,0 % khéi lugng, hodc 4,1 % khéi lugng amit cua axit béo bic mot béo hoa (chang han
nhur behenamit), dua trén tong khéi lugng cta 16p bit kin, amit ctia axit béo bac mot bao
hoa c6 diém néng chay tir 101°C, hodc 103°C, hode 106°C dén 113°C, hoge 115°C,
hodic 120°C, hodc 125°C, hodc 130°C, hodc 135°C, hodc 140°C; (iv) tly ¥, tir 0,0025 %
khéi lugng, hodc 0,0050 % khdi lugng, hoc 0,01 % khéi luong, hodc 0,06 % khéi lugng
dén 0,12 % khéi lugng, hogc 0,18 % khéi luong, hodc 1,0 % khéi lugng, hodc 1,25 %
khéi lwong, hodc 2,0 % khdi lugng, hodc 3,0 % khéi lugng, hodc 4,0 % khéi lugng axit
béo diprotic (chang han nhu axit sucxinic), dua trén tong khdi luong ctia 16p bit kin, axit
béo diprotic cd (a) diém noéng chay tir 101°C, 110°C, hodc 130°C, hodc 150°C, hoac
170°C, hoic 180°C dén 185°C, hodc 190°C, hogc 200°C, hodc 210°C, hodc 220°C, hodc
230°C, hoic 240°C; va (b) nhiét d6 phan huy tir 220°C, hodc 225°C, hogc 230°C, hodc
235°C dén 240°C, hoic 245°C, hodc 250°C, hogc 270°C, hodc 300°C, hodc 310°C, hodc
320°C, hoic 330°C, hodc 340°C, hodc 350°C; (v) tuy y, tir 0 % khdi luong, hoic 0,01
% khéi lugng, hodc 0,05 % khdi luong, hodc 0,1 % khéi lugng, hodc 0,2 % khdi lugng
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dén 0.3 % khéi lugng, hodc 0,4 % khdi lwgng, hodc 0,5 % khéi lugng, hodc 1,0 % khoi
lwgng, hodc 2,0 % khdi lwong, hodic 3,0 % khéi lugng, hodic 4,0 % khdi lugng, hodc 5,0
% khdi luong chat phu gia (chéng han nhu chét chéng tao khdi), dua trén tong khoi
lugng cia 16p bit kin; amit clia axit béo bac mot khong bao hoa va amit cia axit béo bac

mot bdo hoa c6 ti 16 khéi lugng tir 3:1, hode 1:1 dén 1:3, hodc 1:5, hodc 1:6; va

(B)  tuyy, 16p 18i tiép xtic v6i 16p bit kin, 16p 16i chita polyme trén co so etylen
thit ba (ching han nhu LLDPE va/hodc LDPE);

(C) tly ¥, 16p chét nén thtr ba tip xtc véi 16p 181, 16p chét nén thit ba chia
polyme trén co s¢ etylen thir tu (ching han nhu LLDPE véa/hodc LDPE);

(2) thy ¥, 16p dinh tiép xtic v&i mang thir nhat;
(3) méang thir hai chira 16p chét nén tiép xtc v6i 16p dinh, 16p chét nén chira thanh phan

duoc chon tir polyme trén co s& etylen thit hai, polyme trén co s& propylen, polyamit

(chiang han nhu nylon), polyeste, PET, 14 kim loai, va dang két hop ctia chung;

trong d6 mang thir nhat dugc dat mong vao mang thw hai; va tdm nhiéu 16p c6 mot, mot
s6, hodc tét ca cac tinh chét sau day; va tAm nhiéu 16p c6 mot, mot sb, hodc tit ca cac
tinh chét sau day: (i) 16p bit kin chira tir 0,01 % khi lugng, hogc 0,10 % khdi lwong,
hodic 0,20 % khdi lugng dén 0,24 % khéi lugng, hogc 0,25 % khdi lwgng, hodc 0,30 %
khéi luong, hodc 0,35 % khdi lwong, hodc 0,40 % khdi lwong, hodc 0,45 % khoi lugng,
hoiic 0,50 % khéi luong, hodc 0,80 % khdi lugng, hogc 1,0 % khdi lugng, hoge 1,5 %
khéi lwong, hodc 2,0 % khéi luong, hodc 2,5 % khéi luong, hodc 3,0 % khéi luong, hodc
3,5 % khéi lugng, hoic 4,0 % khéi luong, hodc 4,5 % khéi lugng, hodc 5 % khdi lugng
cua lugng két hop clia amit cua axit béo bic mot khong bdo hoa va amit cua axit béo
bac mot bdo hoa, dua trén tong khéi lugng cua 16p bit kin; va/hodc (ii) 16p bit kin ¢6
COF trudc khi dat mong tir 0,01, hodc 0,05, hodc 0,10 dén 0,17, hodc 0,20, ho#c 0,25,
hodc 0,27, hoic 0,30, hodc 0,35, hoac 0,39, hodc nho hon 0,40; va/hoac (iii) 16p bit kin
¢6 COF héa rén tAm nhiéu 16p & 40°C ndm trong khoang tir 0,01, hodc 0,05, hodc 0,10
dén 0,18, hodc 0,20, hodc 0,25, hogc 0,27, hoac 0,30, hodc 0,34, hodc 0,36, hodc 0,39,
hodc nho hon 0,40; vi/hodc (iv) 16p bit kin ctia tim nhiu 16p c6 mic thay d6i COF sau
khi héa rén & 40°C nim trong khoang tir -0,20, hodc -0,10, hozc -0,05, hogc 0 dén 0,01,
hodc 0,05, hodc 0,10, hogc 0,15, hodc 0,20, hodc 0,21; va/hodc (v) 16p bit kin c6 COF
héa ran tAm nhiéu 16p 6 55°C nam trong khoang tir 0,01, hodc 0,05, hoéc 0,10 dén 0,15,
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hodc 0,17, hodc 0,19, hodc 0,20, hodc 0,25, hodc 0,27, hodc 0,30, hodc 0,35, hoac 0,36,
hoiic 0,38, hodc 0,39, hodc nhé hon 0,40; vi/hogc (vi) 16p bit kin cta thm nhiéu 16p ¢6
mitc thay dbi COF sau khi hoa rin & 55°C ndm trong khoang tir -0,20, hodc -0,10, hodc
-0,06, hodc 0 dén 0,01, hodc 0,03, hodc 0,05, hoac 0,10, hodc 0,15, hodc 0,20, hoac 0,23;
va/hodc (vii) tAm nhidu 16p c¢6 do day nam trong khoang tir 15 pm, hogc 20 um, hodc
30 um, hodc 40 pm, hodc 45 pm, hodc 50 um dén 55 pm, hodc 60 pm, hodc 65 pm,
hodc 70 pm, hodc 75 um, hodc 80 pm, hodc 85 pm, hodc 90 pm, hodc 95 pm, hoac 100
pm, hodc 150 pum, hodc 200 um, hodc 250 pm, hodc 300 um.

Theo mot phwong 4n, amit cla axit béo bac mot khong béo hoa va amit cua axit
béo bac mot bio hoa c6 ti 18 khéi lugng tir 1:1 dén 1:3, hodc 1:5, hodc 1:6, va 16p bit kin
ctia tAm nhidu 16p c6 mot, mot s, hodc tit ca cac tinh chét sau ddy: (i) COF trudc khi
dat mong tir 0,01, hodc 0,05, hodc 0,10 dén 0,17, hodc 0,20, hodc 0,25, hoac 0,27,
vi/hodc (i) COF héa rén tAm nhidu 16p & 40°C ndm trong khoang tir 0,01, hogc 0,05,
hoiic 0,10 dén 0,18; va/hodc (iii) mirc thay d6i COF sau khi héa rén & 40°C ndm trong
khoang tir -0,10, hodc -0,05, hodc 0 dén 0,01, hodc 0,05; va/hogc (iv) COF hoéa ran tim
nhidu 16p & 55°C ndm trong khoang tir 0,01, hogc 0,10 dén 0,15, hodc 0,17, hoac 0,19,
hoac 0,21; va/hodc (v) muc thay d6i COF sau khi héa rén & 55°C nam trong khoang tur
-0,10, hoac -0,06, hoac 0 dén 0,01, hodc 0,03, hodc 0,05.

Theo mdt phuong 4n, tdm nhiéu 16p khéng bao gdm chét gay trugt khong di

chuyén, chang han nhu silicon.

Ming th& nhAt, mang thi hai, va mang tht ba tiry chon clia tim nhiéu 16p c6 the

1a cAu tric nhiéu 16p dugc dong ép dun.

Mot s6 phuong phép, vi du nhu, dung dé tao cAu tric tAm nhiéu 16p bang cach
dat méng chat dinh, d4t méng ép dun, dat mong nhiét, dat mong kho, va dat mong khong

dung moi. Cac dang két hop ctia cic phuong phéap nay ciing c6 thé duoc thuc hién.

Mang thr nhat, mang th hai, va mang thr ba tiry chon cla tAm nhidu 16p c6 thé
duoc dinh huéng hodc khong dugc dinh hudng. Theo mot phuong an, mot hodc nhiéu,
hodc mdi trong sb mang thir nhat, mang thit hai, va mang thi ba tily chon khong phai 1a
mang dugc dinh hudéng. Theo phuong dn khic, mot hodc nhiéu, hodc mbi trong s6 mang
thu nhét, mang thit hai, va mang th ba tiy chon dugc dinh hudng (vi du, dugc dinh

hudng hai truc).
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TAm nhiéu 16p ¢6 thé chira hai hodc nhiéu hon hai phuong 4n bdc 19 trong ban

md ta nay.

Sang ché con dé xuat vat pham chira mang nhiu 16p dong ép dun va/hodc tAm
nhiéu 16p, chang han nhu bao géi. Vi du khong gi6i han vé bao g6i thich hop bao gdm
bao goi thuc pham, bao géi chuyén dung, va bao goéi chét tay rua (dich 16ng va bot).
Theo mot phuong an, bao géi duoc dé xuét, bao goi nay tao thanh tir hai tAm nhiéu 16p
d6i dién. Theo mot phuong an, 16p bit kin cta tim nhidu 16p thi nhét tiép xtc v6i 16p

bit kin cta tAm nhiéu 16p thir hai. Theo phuong an khac, vét han nhiét dugce tao thanh ti

44780

céc 16p bit kin doi dién dé san xuat bao goi.

Dé lam vi du, va khong nhim muc dich gi¢i han, mot so phuong an thuc hién

sang ché s& dugc mo ta chi tiét trong phan Vi du thyc hién sang ché sau day.

Vi du thue hién sang ché

Nguyén liéu dung trong céc vi du dugc néu trong Bang 1 dudi day.

tan trong LDPE A

Diém néng chdy erucamit =
79°C,

MI LDPE A (I12)(190°C/2,16
kg) =11 g/10 phut,

Ty trong LDPE A = 0,916~
0,918 g/cm’

Bang 1

Nguyén liéu/Mo ta Tinh chat Ngubdn
DOWLEX™ 2045G MI (12)(190°C/2,16 kg) = 1,0 The Dow
(copolyme etylen/1-octen) &/10 pht, Chemical
(LLDPE) TY trong = 0,920 g/em’ Company
DOW™ 310E MI (12)(190°C/2,16 kg) = 0,75 | The Dow
(homopolyme etylen) (LDPE) g/10 phit, Chemical

Ty trong = 0,923 g/cm’ Company
Slip Concentrate 10090 5 % khdi lugng erucamit phan | Ampacet
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AL-132503 Masterbatch 5 % khoi lugng behenamit phan | Ampacet
tan trong LDPE B

Diém néng chay behenamit =
108-113°C,

MI LDPE B (12)(190°C/2,16
kg)=10-11 g/10 phut,

Ty trong LDPE B = 0,916~
0,918 g/cm’

Antiblock 01 Masterbatch 10 % khéi lwong silic dioxit Ampacet
tong hop phan tan trong LDPE
c -

MI LDPE C (12)(190°C/2,16
kg) = 8 g/10 phut,

Ty trong LDPE C = 0,916
0,918 g/cm?

Mang thdi 3 16p dugc dong ép dun

Céc mAu mang thdi 3 16p duge dong ép dun dugce diéu ché bang cach st dung
nguyén liéu cuia Bang 1 bing cach su dung ddy chuyén mang thdi Jinming Machinery.
Céc thong sb ép din nhu sau: dudng kinh khuén banh 7-16p = 120 mm; khe hé khudn
=1,5 mm; cong suét = 25 kg/gi®; bién dang nhiét d6 khudn = 200°C/200°C/200°C; ti 1&
théi (BUR) = 2,3; dng mém = 43 cm; tdc do kéo ra thir nhét = 6,8-8,1 m/phiit; dudong
kinh may ép dun = 30 mm,; chiéu dai/dudng kinh (L/D) = 30; bién dang nhiét d6 mdy ép
din = 180°C/205°C/205°C/205°C/200°C. Mbi mAu mang thdi 3 16p dugc dong ép dun
thu duoc c6 CAu triic (A) sau day: 16p bit kin / 16p 161/ 16p chitnén A Chu tric (A).

M&5i miu mang dugc ép dim thdi ¢6 do day bang 50 pm, va do day ciia mdi 16p
¢6 ti 18 bing 1:1:1. Do d6, m&i 16p bit kin, 16p 161, va 16p chat nén A ¢6 do day bang
khoang 16,67 um. L6p chét nén A trai qua qu4 trinh xt 1y corona véi nang luong bé mat
mang truc tuyén 12 0,04-0,042 N/m (40—42 dyn/cm). Viéc cudn tach mang dugc thuc
hién truc tuyén. C4u hinh 16p duoc néu dudi day trong Bang 2.

Bay ngay sau khi mau mang thdi 3 16p dugc ddng ép din duoc tao thanh, mau
mang théi 3 16p duge dong ép dimn dugce kiém tra vé COF trudc khi dat mong. Trudc khi
m&i phan mAu dugc kiém tra, it nhit 12 10 mét phan dau cua cuén mang mau duoc loai

bo. ft nhit 14 hai phan mAu ciia m&i mau dugc kiém tra, va COF trung binh truée khi dat
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moéng dugc bao co. Két qua dugc béao céo trong Bang 2.
T4m nhiéu 16p

Céc mAu mang thdi 3 16p da duge Xt 1y corona cé cdu truc (A) duge dit mong
v6i mang PET c6 do day bing 12 pm va MOR-FREE™ 706A/ C-79 (chat dinh
polyuretan khong dung mdi ¢ san tr Rohm and Haas) thong qua méy can Labo
Combi™ 400 (may phu thi didm) tir Nordmeccanica Group. Diéu kién dat mong nhu
sau: khéi luong phtt kho 16p dinh (MOR-FREE™ 706A/ C-79) = 1,8 g/m2; tbc do chay
thi diém din = 50 m/phut; nhiét do kep = 60°C. TAm nhiéu 16p thu dugc 6 cdu tric (B)
sau day: 16p chat nén mang PET B/ 16p dinh / 16p chét nén A / 16p 16i / 16p bit kin.

TAm nhidu 16p dugc hoa ran trong 10 & nhiét do bang 40°C hodc 55°C trong thoi
gian 48 gid, va cudn mang dugc tao thanh. Tir ba dén séu ngay sau khi hoéa ran & 40°C
hodc héa rin & 55°C, cac mau tAm nhiéu 16p 1an luot dugc kiém tra vé COF héa ran tAm
nhidu 16p & 40°C hoic COF héa rén tAm nhidu 16p & 55°C. Trude khi m8i phan mAu
duoc kiém tra, it nhat 12 10 mét ph?m diu cta cudn mang mau duge loai bo. ft nhét 1a
hai phin mAu ctia m3i mAu dugc kidm tra, va COF trung binh héa ran tim nhiéu 16p &
40°C va COF hoéa rén tAm nhidu 16p & 55°C dugc béo cao. Két qua duge béo cdo trong

bang 2. Trong bang 2, "CS" ding d¢ chi mau so sanh.

Nhur duoc thé hién, tim nhidu 16p so sanh véi 16p dinh, 16p chét nén mang PET,
va mang v&i 16p bit kin chira (A) polyme trén co s¢ etylen (DOWLEX™ 2045G va
LDPE) v& (B) amit ciia axit béo bac mot khong bio hoa c6 diém néng chay bang 100°C
hodc nho hon (erucamit) (CS 2)—va khong c6 amit cua axit béo bac mot béo hoa—thé
hién COF héa rén tAm nhiéu 16p & 55°C cao bang 0,48, va muc thay d6i cao ctia COF
sau khi hoa rdn & 55°C bang 0,40.

Hon nita, tAm nhiéu 16p so sanh v6i 16p dinh, 16p chat nén mang PET, va mang
v6i 16p bit kin chira (A) polyme trén co s& etylen (DOWLEX™ 2045G va LDPE); B)
amit ciia axit béo bic mot khong bao hoa ¢ diém néng chay bang 100°C hodc nho hon
(erucamit); va (C) amit ctia axit béo bac mdt béo hoa co diém néng chay 16n hon 100°C
(behenamit), erucamit va behenamit c6 ti 1€ khéi lugng 5:1 (CS 3)—chtr khong phai
erucamit va behenamit c6 ti 18 khéi lwvong tir 3:1 dén 1:6—thé hién COF héa rén tAm
nhidu 16p & 55°C cao bing 0,43, va mic thay ddi cao cia COF sau khi héa ran 55°C
bing 0,34. Ngudi ndp don da bat ngd phét hién ra rang tAm nhicu 16p v6i 16p dinh, 16p
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chit nén mang PET, va mang v6i 16p bit kin chira (A) polyme trén co sO etylen

(DOWLEX™ 2045G va LDPE); (B) amit ctia axit béo bac mot khong bio hoa c6 diém

néng chay bang 100°C hozc nhé hon (erucamit); va (C) amit ctia axit béo bac mot béo

hoa c6 diém néng chay 1én hon 100°C (behenamit), erucamit va behenamit c6 ti 18 khéi

lugng tir 3:1 dén 1:6 (Vi dy 4-7) thé hién mot cach c6 loi 1a COF hoa ran tim nhiéu 16p
& 55°C nhé hon 0,40, va mirc thay dbi ctia COF sau khi héa rén & 55°C bang 0,23 hodc

nho hon.

Bang 2

CS1

CS2

CS3

Vidu4

Vidus

Vidu 6

Vidu7

Lép bit kin!

DOWLEX™ 2045G
(% khéi lugng)?

97,25

92,21

92,21

92,21

92,21

92,21

92,21

Erucamit (% khdi
luong)’

(tr Slip Concentrate
10090)

0,24

0,20

0,18

0,12

0,06

0,04

Behenamit (% khoi
lugng)?

(tor AL-132503
Masterbatch)

0,04

0,06

0,12

0,18

0,20

Silic dioxit tong hop
(% khoi luong)?

(tr Antiblock 01
Masterbatch)

0,25

0,25

0,25

0,25

0,25

0,25

0,25

LDPE A (% khbi
lugng)?

(ttr Slip Concentrate
10090)

4,80

4,00

3,60

2,40

1,20

0,80

LDPE B (% khdi
luong)?

(tr AL-132503
Masterbatch)

0,80

1,20

2,40

3,60

4,00

LDPE C (% khdi
lwong)?

(tr Antiblock 01
Masterbatch)

2,50

2,50

2,50

2,50

2,50

2,50

2,50

Lép 1oi*
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DOWLEX™ 2045G

(% Khéi lugng)? 80 80 80 80 80 80 80

DOW™ 310E (%

khéi lrgng)’ 20 20 20 20 20 20 20

L6p chit nén A

DOWLEX™ 2045G

(% khéi lugng)® 80 80 80 80 80 80 80

DOW™ 310E (%

khéi lrgng)® 20 20 20 20 20 20 20

Lép dinh

MOR-FREE™
706A/ C-79 (% khéi | 100 100 100 100 | 100 100 100
lugng)’

L6p chat nén mang PET B3

PET (% khéi lugng)® | 100 | 100 | 100 | 100 | 100 | 100 | 100

Tinh chét:

Ti 1& khdi lwong 16p
bit kin cua
erucamit:behenamit

Khong | Khong
co cd

5:1 3:1 1:1 1:3 1:5

COF trudce khi dat 0,49+ | 0,08+ | 0,09+ | 0,13+ | 0,12+ | 0,17+ | 0,25+

mong 0,02 | 0,02 0,02 0,02 | 0,02 | 0,02 0,02
COF hoa rén tAm 0,49+ | 0,12+ | 0,21+ | 0,34+ | 0,17+ | 0,18+

nhiéu 16p & 40°C 0,02 | 0,02 0,02 0,02 | 0,02 | 0,02

Mirc thay d6i COF

sau khi hoa ran & 0 0,04 0,12 021 | 0,05 | 0,01

40°C

COF hoa rén tAm 0,47+ | 0,48+ | 043+ | 0,36+ | 0,15+ | 0,17+ | 0,19+
nhiéu 16p & 55°C 0,02 | 0,03 0,03 0,02 | 0,02 | 002 0,02
Mitc thay d6i COF

sau khi héa ran & 0,02 | 0,40 0,34 023 | 0,03 0 0,06
55°C

Lép bit kin dugc tao thanh tir mang thoi 3-16p duge mo ta & trén. Lop bit kin c6 d6 day bang
khoang 16,67 um.

2Duya trén téng khbi lugng cua 16p bit kin.

3Duya trén tong khéi luong cia 16p 15i.

*Lép 161 dugc tao thanh tir mang théi 3-16p duge mo ta & trén. Lop 16i c6 do day bang khoang
16,67 pm.

SLép ngoai dugc tao thanh tir mang thdi 3-16p dwge md ta & trén. Lép ngoai c6 do day bang
khoang 16,67 um.

6Duya trén téng khéi lugng cua 16p chat nén A.

"Lép dinh duge tao thanh tir MOR-FREE™ 706A/ C-79, ¢6 khdi luong phi kho cua 1,8 g/m?.
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Phén tram khéi lugng dugc dua trén tong khéi luong cua 16p dinh.
$L&p chat nén mang PET B c6 do day bang 12 pm. °Dya trén tdng khdi luong ctia 16p chét nén

mang PET B.

Cén luu ¥ ring sang ché khong bi gidi han & cdc phwong 4n va cac vi du minh
hoa duoc néu ra & ddy, ma sang ché con bao gom ca cac dang bien the cua cac phuong
4n bao gdm ca cac phan cua cac phuong an va cac dang ket hop cua cac thanh phan cua

c4c phwong 4n khic nhau ma nam trong pham vi cia cdc yéu cau bao ho di kem.
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YEU CAU BAO HOQ
1. Mang nhidu 16p ddng ép dim bao gdm it nhét 13 hai 16p bao gom:
16p bit kin bao gom:

(A) polyme trén co s& etylen thir nhét c6 ty trong tir 0,865 g/cm? dén 0,930
g/em® va chi sb chay tir 0,5 g/10 phut dén 25 g/10 phut;

(B) amit ctia axit béo bac mot khong bdo hoa ¢6 diém néng chay bang

100°C hodc nho hon;

(C) amit cua axit béo bac mot bao hoa c6 diém néng chay 16n hon 100°C,
amit cta axit béo bac mot khong bdo hoa va amit cia axit béo bac mot béo hoa co ti 1€

khéi luong tir 3:1 dén 1:6; va

16p thir hai tiép xtic vé6i 16p bit kin, 16p thr hai bao gdm polyme trén co s& etylen

tht hai.

2. Mang nhiéu 16p dong ép dun theo diém 1, trong d6 amit cua axit béo bac mot khong

bdo hoa duge chon tir nhém bao gdm erucamit, oleamit, va cac to hop cua chung.

3. Mang nhiéu 16p ddng ép dun theo diém 1 hoic 2, trong d6 amit cia axit béo bac mot
bdo hoa dugc chon tir nhém bao gém behenamit, palmitamit, stearamit, va cac t0 hop

cua chung.

4. Mang nhiéu 16p ddng ép dun theo diém bat ky trong sb cac diém tir 1 dén 3, trong d6
polyme trén co s& etylen thi nhit dwgc chon tir nhém bao gdm homopolyme etylen,

copolyme etylen/a-olefin, va cac t6 hop ctia chiing.

5. Mang nhiéu 16p dong ép dun theo diém bat ky trong s6 cac diém tur 1 dén 4, trong d6
16p bit kin con bao gdm axit béo diprotic c¢6 diém noéng chay 16n hon 100°C va nhiét do
phéan huy 16n hon 200°C.

6. Mang nhidu 16p ddng ép dim theo diém bt ky trong sb cac diém tir 1 dén 5, trong do
16p bit kin bao gdm tir 0,01 % khéi lugng dén 5 % khéi luong clia lwong két hop cia
amit cta axit béo bac mot khdng bio hoa va amit cua axit béo bac mot béo hoa, dwa trén
tdng khéi lwong ctia 16p bit kin.

7. Tém nhiéu 16p bao gdm mang nhiéu 16p ddng ¢ép dun theo diém bét ky trong s6 cac
diém tir 1 dén 6.
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8. TAm nhiéu 16p bao gom:
mang tht nhét bao gdm 16p bit kin bao gdm:

(A) polyme trén co s& etylen thir nhét c6 ty trong tir 0,865 g/cm? dén 0,930
g/em? va chi s6 chay tir 0,5 g/10 phut dén 25 g/10 phut;

(B) amit cua axit béo bac mot khong bao hoa c6 diém néng chay bang

100°C hodc nhé hon;

(C) amit cua axit béo bac mot bao hoa c6 diém néng chay 16n hon 100°C,
amit cua axit béo bac mot khong bdo hoa va amit cia axit béo bac mot béo hoa co ti 1€

khoi luong tir 3:1 dén 1:6; va
mang thir hai, trong d6 mang thu nhét duoc dat méng vao mang thit hai.

9. TAm nhiéu 16p theo diém 8, trong d6 amit cua axit béo bac mot khong bdo hoa duge

chon tir nhém bao gdm erucamit, oleamit, va céac to hgp cta chung.

10. TAm nhiéu 16p theo diém 8 hoic 9, trong d6 amit cta axit béo bac mdt bao hoa duge

chon tir nhém bao gdbm behenamit, palmitamit, stearamit, va céc td hop ctia chiing.

11. TAm nhiéu 16p theo diém bét k¥ trong s6 cac diém tir 8 dén 10, trong d6 polyme trén
co sO etylen thir nhét duogc chon tir nhém bao gdm homopolyme etylen, copolyme

etylen/o-olefin, va cic td hgp clia chung.

12. TAm nhidu 16p theo diém bét k¥ trong s6 cac diém tir 8 dén 11, trong d6 16p bit kin
con bao gdm axit béo diprotic ¢6 diém noéng chay 16n hon 100°C va nhiét d6 phan hiy

16mn hon 200°C.

13. Tém nhiéu 16p theo diém bat k¥ trong s6 céc diém tir 8 dén 12, trong d6 16p bit kin
¢6 hé sb ma sat (COF) héa rén tAm nhiéu 16p & 55°C tir 0,01 dén nho hon 0,4.

14. TAm nhiéu 16p theo diém bt ky trong s6 cac diém tir 8 dén 13, trong d6 mang tht
hai bao gdm 16p chit nén bao gdm thanh phén dugc chon tir nhém gdm polyme trén co
s& etylen th hai, polyme trén co s& propylen, polyamit, polyeste, copolyme etylen ruou
vinylic, polyetylen terephtalat, copolyme etylen vinyl acrylat, copolyme etylen metyl
acrylat, copolyme etylen etyl acrylat, copolyme etylen butyl acrylat, copolyme etylen
axit acrylic, copolyme etylen axit metacrylic, ionome ctia etylen axit acrylic, ionome

cla axit metacylic, polyme trén co s& etylen dugc ghép anhydrit maleic, 14 kim loai, va
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cac t0 hop cua chung.

15. TAm nhidu 16p theo didm bat ky trong s cac diém tir 8 dén 14, trong d6 tAm nhidu

16p nay bao gdm mang thi ba, trong d6 mang thir ba dugc dat mong vao mang thir hai.
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