Tén: Huynh Thi Ngoc Han
Mssv 1219910
BAI TAP TINH CHAT CO LY.

Cau hoi 1: Cho biét sy phan biét vé polymer v6 dinh hinh va polymer béan két tinh.Néu ra
phuong phap xac dinh 2 hinh thai nay cua polymer.

Tra Loi: Su khéc biét chinh 13 su sdp xép cac phan tir. Néu cac phan tar sip xép cuon
madc ngau nhién, goi 1a v6 dinh hinh.Néu maot phan sap xép c6 trat tu duoc goi 1a ban két
tinh.Hau hét cac vat liéu vo dinh hinh déu hoan toan trong sudt. Do két tinh cua nhya
cang cao, vung gia con “ cao su” cang hep nén khdng con thich hop cho céc qué trinh kéo
cang( stretching) nhu thoi chai va dinh hinh nhiét.

Cau hoi 2: So do hinh thép liét ké cho thay cac loai polymer v6 dinh hinh va béan két tinh
theo ban chat cua ting loai polymer trong linh vuc san pham nhya co ban, nhua k¥ thuat
va nhua ky thuat c6 dac tinh cao. Tur d6 hay chon mot loai polymer vo dinh hinh va ban
két tinh trong timg linh vuc tity theo dac tinh ciia polymer nhu trén dé néu ra dugc cong
thirc cau tao, cac tinh chat co 1y hoa va ung dung cia cac loai polymer di chon nay.

Tra loi:

a.Nhua co ban
1.Polystyren (PS)
*Cong thirc cau tao:

,CHZ CHEN fCHzx /,CHZ\‘ KCHZN /CHzx f

styrene polystyrene

*Tinh chét co 1y hoa:

PS ¢6 cau trdc hau nhu 100% vo6 dinh hinh. Kich thudc vong thom 16n khong chi
can tré qué trinh két tinh ma con 1am ting 46 bén cing. Dudi tac dung cua luc kéo do
vong thom 16n nén viéc giai cudn va truot gitra cac phan tir bi han ché, do d6 can c6 luc
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I6n hon dé qua trinh nay xay ra, két qua 1a d6 bén cang tang. Hiéu tng nay kha ngac
nhién, do d6 bén cing cao thudng do c6 do két tinh cao va phan tir lugng cao.

Ciing do vong thom c6 tinh khang chuyén dong cao nén phan ta khong thé di
chuyén d& dang dé tan bét ning luong va dap, do d6 PS kha gion.

PS nhay véi dung méi cd chira vong thom va cé chira clo. Do d6 Ps thuong tan
trong nhitng dung moi nay va sé€ truong khi ¢6 lwgng nho dung mdi chira vong thom va
clo. C6 thé két dinh PS hiéu qua bang keo dan ¢ dung moi.

D& chay cho ngon lira mau vang va tao nhiéu than mudi den. Do d6 can cho phu
gia chdng chay vao Ps dé giam toc do chay hoic tu dap tat. Cac phu gia chdng chay nay
thuong 1am cho PS tro nén duc nén mat di vu diém cua PS.

trong cua PS khdng bén theo thai gian do PS bi hda vang khi tiép xtc véi tia UV
va oxy. PS ciing dé bi rang nit dudi tac dung cua Gng suat trong moi truong nén khong
bén trong thoi gian dai.

PS x6p ¢6 nhiéu wu diém so vai cac vat liéu khéc:
D6 dan nhiét thap nén 1am chat cach nhiét tot
Hap thy ning luong nén dung dé déng goi thiét bi dé va
Ty trong thap nén ndi trén mat nuéc
Ty s6 d6 ctng trén don vi khéi lwong cao
*Ung dung:

Bao bi thuc pham, kiéng nhya dung ngoai troi, chai hii dung my pham, ly uéng
nude, dong goi ghép mang mém. Mot trong nhirng wng dung quan trong nhét caa PS 1a
lam vat liéu x&p nhu hop cach nhiét 1am thuc pham (nhu com, x6i, banh,..)

2.POLYPROPYLEN (PP)

* Cong thirc ciu tao:

CHs

Nr

b= =

=
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* Khai niém
- Polypropylen 12 mét loai polymer 1 san pham cta phan tmg tring hop Propylen.
- Danh phép IUPAC : poly(1-methylethylene).

- Tén khac : Polypropylene; Polypropene; Polipropene 25 [USAN];Propene
polymers; Propylene polymers; 1- Propene homopolymer.

- Cong thtrc phan tur : (C3HO)x.
* Tinh chat

- Tinh bén co hoc cao (bén xé va bén kéo dut), kha cing viing, khong mém déo
nt~1u PE, khong bi kéq gi?}n dai do do d}rqc ché tao thanh s¢i. Pdc bi¢t kha nang bi x¢é rach
de 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 doc. PP chady sang voi ngon Itra mau
xanh nhat, ¢6 dong chay déo, c6 mui chdy gan giong mui cao su.

- Chiu duoc nhiét do cao hqn 1000C. Tuy nhién nhiét do hér} dan mi (than) bao bi
PP (1400C), cao so v6i PE - c6 thé gdy chay hu hdng mang ghép cau truc bén ngoai, nén
thuong it dung PP lam 16p trong cung.

- C6 tinh chat chéng tham 02, hoi nuée, ddu md va cac khi khac.

* Ung dung

- Dung 1am bao bi mot 16p chtra dung bao quan thyc pham, khong yéu cau chong
oxy hoa mot cach nghiém nhat.

- Tao thanh soi, dét thanh bao bi dung luong thyc, ngii cdc c¢6 sb lugng 16n.
- PP ciing dugc san xuat dang mang phu ngoai d6i voi mang nhiéu 16p dé tang tinh
chong tham khi, hoi nuéc, tao kha ning in an cao, va dé xé rach dé md bao bi (do c6 tao

sin mot vét durt) va tao do bong cao cho bao bi.

- DUNg 1am chai dung nuéc, binh sita cho bé, hop bao quan thyc pham.
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- Mot sb san phém lam tir nhya PP ¢6 kha nang chiu nhié¢t tdt dung dugc trong 1o
vi song.

b) Nhua k¥ thuét

1. POLYCACBONAT (PC).
*Khai niém

- Polyacbonat (tén thuong hiéu Lexan, Makrolon, Makroclear, arcoPlus®) la
mat loai polymer nhya nhiét déo.

- Polycacbonat 1a mét loai nhua tong hop trong d6 cac don vi polymer dugc
lién két thong qua cac nhom cacbonat, chat lidu nay co6 thé duoc phil 1én mot sb

bdi mot s6 chat liéu khac.

- Polycacbonat dé dang ché téc, duc, va ubn néng. Vi nhitng tinh chét
nay, polycarbonate dugc su dung trong nhiéu thiét bi.Polycarbonate khong co
mot ma nhén dang nhya riéng.

Céu tric 13p don vi héa hoc Polycarbonate lam tir Bisphenol A
* Tinh chét
- Tinh chéng thAm khi, hoi cao hon cac loai PE, PVC nhung thap hon PP, PET.

- Trong suot, tinh bén co va dd cung viing rat cao, kha nang chong mai mon va
khong bi tac dong bdi cac thanh phan caa thyc pham.

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


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

- Chiu nhiét cao (trén 1000C ).

Young's modulus

2.0-2.4 GigaPascal (don vi)

03 bén kéo (01)

55-75 MégaPa

Strain (maternials 80—150%
science) atStructural integrity

and failure

Compressive strength =80 MPa
Hé sé Poisson 0.37
Hardness —Rockwell scale M70

lzod impact strength test

600—850 Joule/m

S thir va dap Charpy

20-35 KiléJ/m?2

Abrasive resistance —ASTM
InternationalD 1044

10—15 MiliGam/1000 Rotation

Coefficient of friction

0.31

van tdc am thanh

2270 m/s

*Ung dyung

- V61 kha nang chiu dugc nhi¢t d6 cao nén PC dugc dung lam binh, chai, nép

chira thuc pham can tiét tring.

- Mang PC c¢6 tinh chong tham khi, hoi kém, gia thanh PC cao gép ba lan PP,

PET, PP nén it dugc stir dung.

2.Polyoxymetylen (POM) ban két tinh - Axetal

-Cong thic cau tao:

I
HsC—C—O

CH,—O

T
C—CHs

— 12

polyoxymethylene

*Tinh cht co 1y hoa:

CuuDuongThanCong.com

https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Do ¢6 ciu triic don gian nén axetal c6 do ctng, do bén cao, do chdng tham tét,
khang dung mdi va nhiét dé nong chay trong ving hep. N6i chung céc tinh chat nay
tuong tu nhu nylon 6-6. D dai cua axetal chi hoi thap hon so véi nylon. Axetal nhay voi
vét tray xudc hon nylon, tirc 13 c6 d6 bén va dap thap hon nylon néu cé vét khic.

Mic du lien két cacbon- oxy cua axetal phan cyc, nhung kém phan cuc hon so vé
ndi d6i C=0 cuia nylon va kha ning tao lien két thir cap kém hon do chi tuong tac giita
cac nguyén tir trén mach chinh vai nhau s& kém hiéu qua hon giira cac nhanh nhém thé
v6i nhau. Do phan cuc thap 1am cho axetal bam dinh véi bé mit khac kém hon nén hau
nhu khong st dung duoc keo dan.Do axetal dé bi phan hay nhiét thanh formaldehyde la
mét chat doc va gay chay nén can gia cong ccaé3n than va bao dam an toan.

*Ung dung:

Puoc dung phd bién trong méi trudng nudc: thing chira nude trong nha vé sinh,
dau voi sen, ong ndi, van, banh rang hop sd, truc dan. . ..

C) Nhya k¥ thuat c6 dac tinh cao.
1. POLYETHERIMIDE (PEI)

* Khai niém
- Polyetherimide (PEI) 1a mdt loai nhya nhi¢t déo v dinh hinh.
- Cong thurc phan tir ctia 1 don vi lap: C37H2406N2

- Cong thirc cau tao:

*Tinh chat

- Trong luong phan tir: 592 g/mol.

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


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

- Khoi lugng riéng: 1.27 g/cm3.

- Nhiét d6 chuyén thuy tinh: 2160C.

- D& bj tao vét nit trong dung mdi clo.

- Khang nhiét va dung mai tét.

- D0 bén cao.

- Chiju nhiét 1au, kich thuéc 6n dinh va tinh chat dién tot.

- On dinh tot duéi nhiét d9, dd am va diéu kién bién doi.
* Ung dung

- PEI dugc sir dung trong cac ung dung y t& vi kha ning chéng buc xa va on
dinh thay phan, trong cac linh vuc dién tr, n6 duoc st dung dé ché tao 6 cam,

bobbins...

- PEI con st dung trong cam bién nhiét 36 dudi mui xe va sir dung trong ndi
that may bay.

- Dung 1am mang mdng c6 dd bén cao cho b loc cong nghi¢p, man hinh kho
lam gidy, va vai may mac khang chay cho linh ctru hod va chuong trinh diéu khién xe
dua.

- Dung lam soi quang — mot thi trudng dang phat trién.

- PEI ciing duoc st dung trong may sdy toc, ban 1a hoi nude, 10 vi sdng, va cac
thi€t bi sinh nhiét khac.

2. POLYPHTALAMIDE (PPA)
* Khai niém

- Polyphtamide (PPA) 1a mét loai nhua nhiét déo tong hop, 1a polyamit c¢6 chira
vong thom.

- PPA duogc hinh thanh boi phan Ung gitia diaxit c6 chtra vong thom véi diamin
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béo. Tuy nhién, phan diaxit chta it nhat 55% axit terephthalic (TPA) hodc axit
isophthalic (IPA).

- Cong thire céu tao

- Polyphthalamide vdi 6 T-Segment:

- Polyphthalamide with DT-Segment:

U 0
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Ny . \
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*Tinh chat

- Tinh chat cua PPA bao gom: sttc dé khang cao nhiét, khang hoa chat, mai
mon/chong an mon, do bén kéo cao.

- PPA c6 thém kha ning chéng va ctng so voi nylons polyamide truyén théng.
- Khéi lugng mol: 12.000 dén 16.000 g/mol.

- Nhiét d6 chuyén tiép thity tinh cia PPA ting lén khi lugng TPA ting.

- Do bén uon: 24 — 28.4 GPa.

- Do gian dai tai diém gay 1a 1,9-2%.

- Trong luong riéng: 1.66 — 1.68.
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* Ung dung
- PPA duoc ung dung rong rai.

- Ung dung trong cong nghiép 6 t6 (1am mat, dén pha LED, giam trong luong 6

- Trong y hoc, PPA duoc sir dung lam dng thong.
- Cac ung dung dién tir la dén LED, bao v¢ cép quang.

‘ - PPA con dugc img dyng trong cong nghiép dau mo nhu 1am dudng 6ng dan
dau va khi dot.

~ - PPA cling duoc st dung lam 16ng ban chai danh rang, ban chai toc, lam thiét
bi thé thao.

- Mot loi ich 16n ctua PPA 1a phu hop cho cac ung dung thay thé kim loai. Mot
trong nhiing tng dung d6 la san xuat cac linh kién dién tir thong qua qua trinh han
khong can dén chi, sir dung trong nganh cong nghiép dién thoai thong minh.

- Cac nganh cong nghi€p 6 t6 va dién str dung PPA la vat li¢u cach dién, cong
tic, va két noi. - - PPA ciing dugc str dung nhu chét cach dién dong co, phu ting 6 t6
Xe may, ndi dong nhién li¢u, cdc mo-dun nhién li¢u, nha cach nhiét, lam mat khong
khi, may bom nuéc duge lam mat, 6ng 16t va miéng dém trong dong co may bay...
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