Cau 1. Cho biét sy phan biét vé polymer vo dinh hinh va polymer béan két tinh. Néu ra

phuong phap xac dinh 2 hinh thai nay cua polymer.

Su khéc biét chinh 14 sy sdp xép cic mach phén tir polyme trong toan b ciu tric.
Néu céac phan tir sap xép cudn moéc ngau nhién khong theo mot hudng nao goi 1a polyme
v6 dinh hinh. Néu mot phan siap xép c6 trat ty nao d6 va co phan thi polyme sap xép
khong theo mdt trat ty nao dugc goi 1a polymer ban két tinh. Hau hét céc vat liéu vo dinh
hinh déu hoan toan trong sudt. Do két tinh ctia nhya cang cao, ving gia cong “ cao su”
cang hep nén khong con thich hop cho cac qua trinh kéo cang( stretching) nhu thoi chai

va dinh hinh nhiét. Ngoai ra c6 thé dung cac phwong cac khac nhu Tg...

Phuong phép c6 thé xac dinh hai trang thai nay 1a ta ding giai phd raman va IR dé
xéac dinh vi du nhu c¢6 thé dung pho IR dé phan biét 3 loai PP: isotatic, syndiotactic,
atactic. Nho vao ham luong polyme két tinh mdi loai khac nhau trén céc loai polyme nay

khac nhau nén cho ra peak khac nhau.

Cau 2. So dd hinh théap liét ké cho thay cac loai polymer vo dinh hinh va ban két tinh
theo ban chit cua ting loai polymer trong linh vuc san phdm nhua co ban, nhwa ki thuat
va nhua ky thuat co dac tinh cao. Tiur d6 hday chon mot loai polymer v6 dinh hinh va ban
két tinh trong timg linh vuc tuy theo dic tinh cia polymer nhu trén dé néu ra dugc cong

thirc cAu tao, cac tinh chat co Iy hoa va tng dung cua céc loai polymer di chon nay.
1. NHUA CO BAN
1.1. POLYPROPYLEN (PP)
1.1.1. Khéi niém

- Polypropylen 1a mét loai polymer 1a san pham cua phan @ng tring hop Propylen.
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CHs

n
- Danh phap IUPAC : poly(1-methylethylene).
- Tén khéc : Polypropylene; Polypropene; Polipropene 25 [USAN];Propene polymers;
- Propylene polymers; 1- Propene homopolymer.
- Cong thirc phan tur : (C3Hg)y.

1.1.2. Tinh chat

Ty trong PP v6 dinh hinh: 0.85 g/cm®

PP tinh thé: 0.95 g/cm®

Do gian dai 250 - 700 %

Do bén kéo 30 - 40 N/mm?

Do dai va dap 3.28 - 5.9 kI/m*

Piém nong chay | ~ 165 °C

- Tinh bén co hoc cao (bén xé va bén kéo dut), kha cing viing, khong mém déo nhu PE,
khong bi kéo gian dai do do duoc ché tao thanh sgi. Dic biét kha nang bi x¢é rach dé dang

khi c6 mot vét cat hodc mot vét thung nho.
- Trong sudt, d§ bong bé mat cao cho kha nang in an cao, nét in r0.

PP khong mau khong mui,khong vi, khong ddc. PP chay sang véi ngon ltra mau xanh

nhat, c6 dong chdy déo, c6 muii chay gan gidng mui cao su.
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- Chiu duoc nhiét do cao hon 100°C. Tuy nhién nhiét do6 han d4an mi (than) bao bi PP
(140°C), cao so véi PE - c6 thé gdy chay hu hong mang ghép cu tric bén ngoai, nén
thuong it dung PP lam 16p trong cung.

- C6 tinh chét chéng thadm O,, hoi nudc, ddu m& va céac khi khac.
1.1.3. Ung dung

- Dung 1am bao bi mdt 16p chira dung bao quan thue pham, khong yéu cau chéng oxy hoa

mot cach nghiém nhat.
- Tao thanh soi, dét thanh bao bi dung luong thyc, ngii cdc ¢6 sb lugng 16n.

- PP cling dugc san xuat dang mang phu ngoai doi véi mang nhicu 16p dé tang tinh chong
tham khi, hoi nudc, tao kha ndng in an cao, va dé x¢é rach dé m¢ bao bi (do c6 tao san mdt

vét dat) va tao do bong cao cho bao bi.
- Dung 1am chai dung nuéc, binh sita cho bé, hop bao quan thyc pham.
- M6t s6 san pham lam tir nhya PP ¢6 kha ning chiu nhiét tot dung dugc trong 10 vi séng.
1.2. POLYSTYREN (PS)
1.2.1. Khai niém

- Polystiren (viét tit va thuong goi 1a PS) 1a mot loai nhya nhiét déo, dugc tao thanh

tir phan Gmg trung hop stiren. Cong thirc cdu tao ctia Polystiren 1a: {CH[CgHs]-CH2),
- Phan tng tong hop Polystiren

,CHE CHQ,\ JCHQ,\‘ JCHQ,\‘ JCHQ,\‘ JCHQ,\‘ f

st}rrene pal}rst}rrene
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1.2.2. Tinh chat

Ty trong 1,05 - 1,06 glem?
Khi kéo 35-59 N/mm?
Khi nén 56-133 N/mm?
Khi uon 80-112 N/mm?®
Modun dan hdi kéo (2,8 - 3,5).10° | N/mm?
Do dai va dap 12-20 KJ/m?
D¢ cting Brinel 140 - 160 HB
Nhiét d6 lam viéc lau dai | 70 - 75 °C

- PS 1a loai nhya cang trong sudt, khéng co mui vi, chay cho ngon lira khdng on dinh. PS
khong mau va dé tao mau, hinh thie dep, dé gia cong bang phwong phap ép va ép phun
(nhiét do gia cong vao khoang 180 - 200°C).

- PS hoa tan trong cacbua hydro thom, cacbua hydro clo hda, este, ceton. PS khéng hoa
tan trong cacbua hydro mach thiang, ruou thap (ruou c6 d6 ruou thap), ete,phenol, axit
acetic va nugc. PS bén viing trong cac dung dich kiém, axit sulfuric, photphoric va boric
v6i bat ky nong d6 nao. Bén véiaxit clohydric 10 - 36%, axit acetic 1- 29%, axit
formic 1-90% va cé4c axit hitu co khac. Ngoai ra PS con bén véi xing, dau thao moc va

cac dung dich mudi. Axit nitric dam dic va cac chat oxy hoa khac s& pha hay PS.

- Tinh chét co hoc cia PS phu thudc vao muc do trang hop. PS ¢ trong lwong phan
tir thap rat don va co do bén kéo thap. Trong lugng phan tir ting 1én thi do bén co va
nhiét tang, o don giam di. Néu vuot quéa muc do trung hop nhét dinh thi tinh chit co hoc

lai gidm. Gi61 han bén kéo s€ giam néu nhi¢t dJ tang 1én. BJ gian dai tuong ddisé bat dau

CuuDuongThanCong.com https://fb.com/tailieudientucntt


https://vi.wikipedia.org/wiki/T%E1%BB%89_tr%E1%BB%8Dng
https://vi.wikipedia.org/w/index.php?title=Modun_%C4%91%C3%A0n_h%E1%BB%93i&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=%C4%90%E1%BB%99_dai_va_%C4%91%E1%BA%ADp&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=%C4%90%E1%BB%99_c%E1%BB%A9ng_Brinel&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=HB&action=edit&redlink=1
https://vi.wikipedia.org/wiki/Nhi%E1%BB%87t_%C4%91%E1%BB%99
https://vi.wikipedia.org/w/index.php?title=Cacbua_hydro_th%C6%A1m&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=Cacbua_hydro_clo_h%C3%B3a&action=edit&redlink=1
https://vi.wikipedia.org/wiki/Este
https://vi.wikipedia.org/wiki/Ceton
https://vi.wikipedia.org/w/index.php?title=Cacbua_hydro_m%E1%BA%A1ch_th%E1%BA%B3ng&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=%C4%90%E1%BB%99_r%C6%B0%E1%BB%A3u&action=edit&redlink=1
https://vi.wikipedia.org/wiki/Ete
https://vi.wikipedia.org/wiki/Phenol
https://vi.wikipedia.org/wiki/Axit_axetic
https://vi.wikipedia.org/wiki/Axit_axetic
https://vi.wikipedia.org/wiki/Axit_axetic
https://vi.wikipedia.org/wiki/N%C6%B0%E1%BB%9Bc
https://vi.wikipedia.org/wiki/Baz%C6%A1
https://vi.wikipedia.org/wiki/Ax%C3%ADt_sunfuric
https://vi.wikipedia.org/wiki/Axit_clohydric
https://vi.wikipedia.org/wiki/Axit_axetic
https://vi.wikipedia.org/wiki/Axit_formic
https://vi.wikipedia.org/wiki/Axit_formic
https://vi.wikipedia.org/wiki/Axit_formic
https://vi.wikipedia.org/wiki/X%C4%83ng
https://vi.wikipedia.org/w/index.php?title=D%E1%BA%A7u_th%E1%BA%A3o_m%E1%BB%99c&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=Dung_d%E1%BB%8Bch_mu%E1%BB%91i&action=edit&redlink=1
https://vi.wikipedia.org/wiki/Axit_nitric
https://vi.wikipedia.org/w/index.php?title=Ch%E1%BA%A5t_oxy_h%C3%B3a&action=edit&redlink=1
https://vi.wikipedia.org/wiki/C%C6%A1_h%E1%BB%8Dc
https://vi.wikipedia.org/wiki/Ph%C3%A2n_t%E1%BB%AD
https://vi.wikipedia.org/wiki/Ph%C3%A2n_t%E1%BB%AD
https://vi.wikipedia.org/wiki/Ph%C3%A2n_t%E1%BB%AD
https://vi.wikipedia.org/wiki/S%E1%BB%A9c_b%E1%BB%81n_v%E1%BA%ADt_li%E1%BB%87u
https://vi.wikipedia.org/wiki/S%E1%BB%A9c_b%E1%BB%81n_v%E1%BA%ADt_li%E1%BB%87u
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%99_gi%C3%B2n
https://vi.wikipedia.org/w/index.php?title=Gi%E1%BB%9Bi_h%E1%BA%A1n_b%E1%BB%81n&action=edit&redlink=1
https://vi.wikipedia.org/wiki/Nhi%E1%BB%87t_%C4%91%E1%BB%99
https://vi.wikipedia.org/w/index.php?title=%C4%90%E1%BB%99_gi%C3%A3n_d%C3%A0i_t%C6%B0%C6%A1ng_%C4%91%E1%BB%91i&action=edit&redlink=1
http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

tang khi dat t61 nhiét d§ 80,C. Vuot quéa nhiét do do PS s€ trd 1én mém va dinh nhu cao
su. Do d6 PS chi duoc dung ¢ nhiét do thap hon 80,C.

1.2.3. Ung dung
- Mot luong dang ké PS dung dé 13 bot x6p chéng va dap cho cac db dién tu.

- PS duoc dung cho nhiéu nganh cong nghiép nhu cong nghiép dién tir ( vo may, cac chi
tiét cho mdy thu hinh, radio...), céng nghé lanh do tinh cach nhiét cao caa PS xdp ( ta
lanh, may lanh, ban ghé chiu lanh), cdng nghiép ché tao xe ( vo xe, vo may) va ding cho

dan dung ( bao géi, do choi tré em...).
2. NHUA KY THUAT
2.1.POLYETYLEN TEREPHTALAT (PET)
2.1.1. Khai niém

- Polyetylen terephtalat (PET) la mét loai nhwa nhiét déo théng dung nhat trong nhém
polyeste.

L _n
2.1.2. Tinh chat
Modul Young (E) 2800-3100 MPa
Do bén kéo (o) 55-75 MPa

Gi6i han dan hoi 50-150%
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Nhiét do chuyén thuy tinh (Tg) | 67 to 81 °C

Hé sd gidn né tuyén tinh (o) 7x10°/K

PET 1la mot loai bao bi thuc phém quan trong co ché tao mang hodc tao dang chai lo do

bdi cac tinh chét :

- Bén co hoc cao, c6 kha nang chiu dyng luc x¢é va lyc va cham, chiu dung sy mai mon

cao, c6 do cung viing cao.

- Tro v6i mdi truong thuc pham.

- Trong sudt.

- Chéng thim khi 02, va CO2 tot hon céc loai nhira Khac.

- Khi duoc gia nhi¢t dén 2000C hodc 1am lanh & — 900C,c4u trac hda hoc cia mach PET
van dugc gitt nguyén, tinh chéng tham khi hoi van khong thay d6i khi nhiét do khoang
100°C

2.1.3. Ung dung

- Do tinh chéng thdm rat cao nén PET dugc dung lam chai, binh dung nudc tinh khiét,

nudc giai khat co gas...
2.1. POLYCACBONAT (PC)
2.1.1. Khai niém

- Polyacbonat (tén thuong hi¢u Lexan, Makrolon, Makroclear, arcoPlus®) la mdt

loai polymer nhya nhiét déo.
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- Polycacbonat 13 mot loai nhua tong hop trong dé cac don vi polymer dugc lién két
thong qua cac nhom cacbonat, chét liéu nay c6 thé duoc phi 1én mot sb boi mot sé chat

liéu khac.

- Polycacbonat d& dang ché tac, duc, va udn nong. Vi nhiing tinh chét nay, polycarbonate

dugc st dung trong nhiéu thiét bi. Polycarbonate khong c6 mot ma nhan dang nhya riéng.

ol Ot

CH4

CAu tric 1ap don vi hoa hoc Polycarbonate 1am tir Bisphenol A
2.1.2. Tinh chat
- Tinh chéng thdm khi, hoi cao hon cac loai PE, PVC nhung thap hon PP, PET.

- Trong sudt, tinh bén co va do ctng viing rat cao, kha ning chdng mai mon va khong bi

tac dong boi cac thanh phan cua thuc pham.

- Chiu nhiét cao (trén 100°C).

Modul Young (E) 2.0-2.4 GPa
Do bén kéo (o) 55-75 MPa
Do gian dai tai diém giy (¢) 80-150%
D6 bén nén (o) >80 MPa
Hé s6 Poisson (v) 0.37

Do cing — Rockwell M70
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Do khang mai mon — ASTM D1044 10-15 mg/1000 cycles

Hé s6 ma sat () 0.31

2.1.3. Ung dung

- V61 kha nang chiu dugc nhiét d§ cao nén PC dugc dung lam binh, chai, nép chtra thuc

pham can tiét trang.

- Mang PC c6 tinh chong tham khi, hoi kém, gia thanh PC cao gip ba lan PP, PET, PP

nén it dugc str dung.
3.NHUA KY THUAT CO PAC TINH CAO
3.1. POLYETHERIMIDE (PEI)
3.1.1. Khéi nié¢m
- Polyetherimide (PEI) 1a mot loai nhya nhiét déo vo dinh hinh.
- Céng thurc phén tir caa 1 don vi l1ap: Cs7H2406N,

- Cong thuc cau tao
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3.1.2. Tinh chit

- Trong luong phan ta: 592 g/mol.
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- Khéi luong riéng: 1.27 g/cm?®.

- Nhiét do chuyén thay tinh: 216°C.

- D2 bi tao vét nut trong dung madi clo.

- Khang nhiét va dung mai tét.

- Do bén cao.

- Chiu nhiét 1au, kich thuéc 6n dinh va tinh chat dién tét.

- On dinh tbt dudi nhiét do, do am va diéu kién bién doi.
3.1.3. Ung dung

- PEI duoc sir dung trong cac tng dung y té vi kha nang chdng bic xa va on dinh thay

phan, trong cac linh vuc dién tir, né dugc sir dung dé ché tao 6 cim, bobbins. ..

- PEI con sir dung trong cam bién nhiét d6 dudi mui xe va sir dung trong noi that may

bay.

- DUng l1am mang moéng c6 do bén cao cho bo loc cdng nghiép, man hinh khd 1am gidy,

va vai may mac khang chay cho linh citu hoa va chuong trinh diéu khién xe dua.
- Dung lam soi quang — mot thi truong dang phat trién.

- PEI ciing duoc sir dung trong may sy toc, ban 1a hoi nudc, 10 vi séng, va céc thiét bi

sinh nhiét khac.
3.2. POLYIMIDE (PI)
3.2.1. Khai niém

- Polyimide (P1) 1a mét polymer cia cac monome imide. PI di duoc san xuat hang loat tir
nam 1955.

- Cong thuc ciu tao
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3.2.2. Phan loai
@ Theo thanh phdn chinh trong chudi polymer:
- Béo (polyimides tuyén tinh).
- Ban — vong thom
- Thom : 1a nhiing polyimides sir dung nhiéu nhat vi chdng chiu nhiét.
@ Theo cac loai twong tac giita cac mach chinh:
- Nhya nhiét déo : thuong dugc goi la “pseudothermoplastic ™.
- Nhuya nhiét ran : trén thi truong cé san.
3.2.3. Tinh chat

- Nhua nhiét ran PI duoc biét dén voi sy on dinh nhiét, khang hoa chat tbt, tinh chat co

hoc tuyét voi va mau dac trung la cam hodc vang.

- Hon hop PI véi graphite hay soi thily tinh c6 thé uén tdi da 1én dén 50.000 psi (340
MPa) va modun ubn cta né 1a 3.000.000 psi (21.000 MPa).

- Céc tinh chat nay duoc duy tri trong thoi gian str dung lién tuc v6i nhiét do 1én dén 452

°C (846 °F).
- Phan PI 14t bang g6 va can mong c6 kha nang chiu nhiét rat tét .

- PI ciing khang lira t6t va thuong khong can phai tron chat chong chay vao.
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- Phan polyimide phd bién khong bi anh huéng boi cac dung méi thudng duoc sir dung

va céc loai dau - bao gdm céc hydrocacbon, este, ete, con va freons.

- Ching ciing khang axit yéu nhung khong duoc khuyén cdo sit dung trong cic moi

truong c6 chira chat kim hodc axit vo co.

- Mot s polyimides, nhu CP1 va Corin XLS, 14 dung méi hoa tan.
3.2.4. Ung dung

- Str dung trong nganh céng nghiép dién tir san xuat cac loai cap.

- Cé4c nganh cbng nghiép ban dan sir dung PI nhu mét chat két dinh nhiét do cao; né ciing

duoc stir dung nhu mét bd dém co khi.
- Mot s6 polyimide c6 thé duoc sir dung nhu mot can quang.

- Trong cic nha may dién ddt than, 10 dbt chat thai hoic cic nha mdy xi ming, soi
polyimide dugc sir dung dé loc khi néng.Trong tng dung nay, PI tach bui va céc hat vat
chat tir khi thai.

- Polyimide ciing 14 chét liéu phd bién nhat duoc sir dung cho mang tham thiu nguogc

trong loc nudc, hodc ndng do cua vat liéu pha lodng tir nuéc.
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