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TOM TAT:

Mic du 12 vat liéu méi chi dugc san xuét hang loat tu dau thé ki
20, ngay nay, nhya da dugc stir dung rong réi trong tét ca cac nganh
tu vat liéu gia dung den san xuét cong nghiép. Bai viét chia sé mot
c4i nhin khai quat vé nhiing uu nhuge diém cua loai vat liéu nay,
ddng thoi gidi thigu mot sd vat liéu nhya phd bién duge dung
trong cong nghiép, tinh nang va cach phan loai ching. Ngoai ra,
X thong qua bai viét, ban doc ciing s& ndm dugc co ban qua trinh
Tac gia: ThS. Ngo Thi Hong Trang sdn xuét va cach thirc gia cong loai vat li¢u nay, cac don vi sin
Xuét tham gia trong chudi cung img cling nhu tén tudi mot s6 nha
san xuat nhya cong nghiép 1n trén thé gisi va & Nhat Ban.

Don vi cong tac: Cong ty DuPont

Email: thi-hong-trang.ngo@dupont.com, o . ) . .
hongtrangngo87@gmail.com Tw khéa: Nhva nhiét déo, nhwa cong nghiép, nhwa ki thudgt.

Cit nhén va Thac si nganh Hod hoc Ung L. Uu d‘ef'} va ElanAChicua vat li¢u nhya

Dung, dai hoc Tokyo. Ky sw hod tai L1. Uu diem cua vat liéu nhya L .

DUPONT, dai dién ki thudt cho sin phdm Ngély nay, nhin bat ctr dau ta cling c6 thé dé dang bat gap cac sén

Delrin® tai Chdu A Thai Binh Duong. pham lam tir vét liéu nhua (plastic). Méc du chi méi duoc san Xudt
hang loat trong khoang méy chyc nam gan lai dy, v6i nhing dic
tinh hap dan, loai vat liéu nay da nhanh chéong len 16i vao moi
ngoc ngach trong doi sdng ciing nhu cong nghiép san xuat.
Vay nho nhitng dac tinh nao ma loai vt li¢u nay dugc yéu chudng
dén thé? Chung ta hiy cung diém qua nhitng wu diém cua vat liéu
nhya no6i chung.

- Dé dang san xudt nhitng thanh pham cé hinh ddng phirc tap
trén quy moé lom nho cdng nghé dic khuon. Pay 1a déc tinh vu
viét nhét cta nhya va ciing 14 1y do dé vat liéu nay duoc sir
dung rong rai trong nhiéu ing dung bao gdbm do gia dung, xe
hoi, linh kién dién tur dién khi, may moc v.v. bdi vi so véi cac
vat liéu khac nhu kim loai, viéc gia cong san phém nhua don
gian va tiét kiém duoc nhiéu kinh phi cho nha san XUuat.

- Ti trong nhe (so v6i kim loai). Mot s6 bo phan trén xe 6-t6 nhu
bd giam va dap  (bumper) dwoc ché tao bing nhuwa
polypropylene dé giam tai trong cua xe, nho vay giam luong
nhién liéu can tiéu tén khi di chuyén.

- Cdch nhiét cao: Ung dung lam cac tdm 16t nhua duoc chén
vio giita cac 16p vat lidu trong tuong nha dé cach nhiét, v.v.

- Khéng bi rét ri: img dung lam cac dng din nude trong cac
cong trinh xay dung v.v.

- Dé dang tang cdc chi tiét trong thiét ké nhu tao mau yéu thich,
tang d¢ bong hoac do xu xi cua bé mit san pham, v.v.

- Cach dién: dung lam cac bd phan cach dién trong cac san
pham dién may

- Bénvéi hod chat (tuy loai nhya): ding 1am céc binh chtra dung
dich hoa my phdm

1.2. Han ché ciia vit li¢u nhuwa

Tuy c6 rat nhidu tinh ning wu viét nhu da ké trén, nhwa khong
phai 1a vat liéu van ning va tat nhién no6 ciing c6 nhitng han ché
nhét dinh. Sau day 1a mot vai han ché hay nhuoc diém cua loai

https://doi.org/10.15625/vap.2021.0005 PO . . X , , . 5 ,
vat liéu nay ma ta can luu y trudc khi chon Iya sir dung chung.
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- Tinh nang thay doi (thwong la giam siit) theo méi
truong s dung. Vi du nhu d ciing cua nhiéu loai
nhya giam manh dudi moéi trudng nhiét do cao.

- Tinh nang kém néu qud trinh gia céng khéng phi
hop voi dac tinh cua vat liéu.

- Ldo hoa theo thoi gian si dung do tac dung cua
nhiét, a&nh sang v.v.

- Dé chdy (so voi kim loai)

- Anh hwéng xdu dén méi truong do qud trinh phén
huy tw nhién rat cham.

Hiéu 13 ca nhitng diém tt ciing nhu nhitng han ché
cua loai vat lidu nay s& giup chung ta tin dung tdi da
nhitng vu diém cta nod va han ché nhitng thiét hai ma
n6 co6 thé gay ra trong qua trinh st dung.

2. Cac cach phan chia nhya co ban

2.1. Phédn chia dwa vao qua trinh bién dang

Co thé phan chia nhya thanh hai loai co ban dya trén
qua trinh bién dang ciia chiing.

Nhuea nhiét déo (thermoplastic) 13 loai nhwra hod mém
va chdy long khi dugc dun nong ¢ nhiét d6 cao, khi
lam ngudi thi dong cting lai. Pac diém cua nhua nhiét
déo 1a sau khi dong cimg, néu dugc dun néng mot lan
nira thi né van c¢6 thé hoda mém va chay long lai nhu
ban d4u. Dic tinh nay gitp cho nhya nhiét déo c6 khd
ndang tdi ché dé gia cong thanh hinh dang méi tir vat
liu cii, va do d6 dugc sur dung nhiéu trong doi séng
hang ngay cling nhu trong cong nghiép.

Nguoc lai, nhya nhiét rdn (thermosetting) 1a loai nhya
bién dang khi duoc tac dong bdi nhiét do, ap suét, hay
phan tmg hoa hoc; va sau do6 thi kkéng hod mém hay
chay 16ng lai cho du dwoc cung cép nhiét hodc ap suit
mot 1an nita. Pac tinh nay khién nhua nhiét rin khong
6 kha ning tai ché thanh hinh dang méi mot khi da
duoc dac khuon. Tuy nhién, mot diém manh cta nhya
nhiét rén 1a sau khi d3 duoc dac khuon thi do ciing va
tinh chiu nhiét cua nd cao hon hin so v6i nhya nhiét

tinh thé

Nhua tinh thé
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déo. Vi dac tinh khong thé niu néng chay lai sau khi
da dac khudn, nhya nhiét rin thuong duge vi nhu banh
nudng trong khi nhya nhiét déo thuong dugc vi nhu
s6-co-la ¢6 thé nau di nau lai nhiéu lan.

2.2. Phan chia dwa vao ciu tric vit ly

Nhuea tinh thé (crystal plastic) 14 loai nhwa c6 chira cac
cdu truc tinh thé trong d6 cac soi polymer xép hang
theo trit tir va gdn két chdt ché véi nhau (xem Hinh 1).
Vi du vé nhya tinh thé bao gdm PA (polyamide), POM
(polyacetal), PBT (polybutylene terephthalate), v.v.
CAu truc tinh thé giup ting d6 cimg va tinh chiu nhiét
cua nhya, do do phén 16n céc loai nhya dung trong
cong nghiép déu 1a nhya tinh thé. Phan cdu trac tinh
thé lam anh sang khi di xuyén qua vét li€u bi phan xa
hodc khtc xa, do d6 nhya c6 ciu tric tinh thé thuong
6 mau trang & dang tu nhién khi chua cho phim mau.

Ngwoc lai, nhwa phi tinh thé (amorphous plastic), hay
nhya vo dinh hinh, 1a loai nhya khong co cAu trac tinh
thé noi trén. Vi du vé nhua phi tinh thé c6 thé ké tén
nhu PC (polycarbonate), ABS (Acrylonitrile-
Butadiene-Styrene Copolymer) v.v. Loai nhua nay -
do khong c6 cdu tric tinh thé - nén c6 thé cho anh sang
di xuyén qua, vi viy da sb ching c6 mau trong subt
khi khong cho thém phdm mau, va d6 cimg ciing nhur
tinh chiu nhi¢t kém hon nhya tinh thé.

Mot luu y ¢ day: PET (polyethylene terephthalate) 1a
loai nhya tuy theo qua trinh gia cong va xur Iy nhiét ma
¢6 thé cho cau triic phi tinh thé (trong sudt, chiu nhiét
kém, mém, thudng dung 1am soi vai tong hop, bao bi
hodc vt liéu dong chai) va cAu trac tinh thé (mau duc,
ctrng, dugc dung trong céc vt li€u 6 t6 hodc may in,
dd gia dung, v.v.). Khi n6i dén PET dung trong nhya
cong nghiép 1a dang PET c6 céu tric tinh thé - thuong
dugc pha tron voi sgi thuy tinh dé lam nhanh qua trinh
két tinh khi gia cong duc khudén (molding) va ting
cuong do cimg cho vt liéu thanh pham.

N

Nhua phi tinh thé

Hinh 1. Cdu tric phdn tir ciia nhya tinh thé va nhwa phi tinh thé
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2.3. Phén chia dya trén tinh nang

Ngoai cach phén chia dwa vao tinh bién dang va ciu
tric phan tir con ¢6 mét cach phan loai nhya khac kha
1a thuec tién, d6 1a dua vao tinh ndng cua ting vat liéu.
Dua trén tinh néng, ching ta c6 thé chia vat liéu thanh
ba nhom bao gém: nhua ph(f thong, nhya ki thudt (hay
nhwa cong nghiép — cach goi tén trong bai viét nay),
va nhya siéu ki thudt (xem Hinh 2).

Nhwa pho thong (commodity plastic) 1a nhimng loai
nhya c6 tinh chiu nhi¢t kém, d¢ ciing khong cao, dugc
dung dé gia cong nhing vat liéu trong doi séng hang
ngay, vat li¢u dung mot lan nhu bao bi, chén bat nhua,
v.v. Do tinh ning khong cao nén gia thanh san xuat ciia
loai nhya nay kha ré va ching thudng duoc san xuit
v6i s6 lwong 16n. Vi du thudng thdy cta nhya phd
thong la polyethylene (PE), polypropylene (PP),
polystyrene (PS), v.v. Theo théng ké vao nim 2018,
nhya phé thong chiém hon 90% tong s6 lugng nhya -
359 triéu tan - duwoc san xuét trén toan thé gidi [1]. Do
dugc gia cong voi sd lugng 16n, gia thanh thap, va
vong doi sir dung cua san pham kha ngin (bao gom
nhiing san pham chi sir dung mét 1an nhu bao bi), sy
tang trudng b at cua lwong rac thai nhwa — chu yéu la
nhua phé thong thai ra tir doi séng sinh hoat hang ngay
— dang 1a mot van d& cap bach cho toan nhén loai. Gan
day, viéc 6 nhiém moi trudong bién do réc thai vi nhya
(microplastic) da giéng 1én hdi chudng canh bao vé
viéc st dung tran lan san phim nhya ding mot lan
(single-use plastic) ma khong co cac giai phap vé thu
gom hoidc tai ché rac thai hop 1y di kém. Hién nay,
nhya phé thong 1a nhém san pham biéu hién rd nhat
mit han ché tac dong x4u 1én moi treong cua vt li¢u
nhya no6i chung.

Khac han hoan toan vo&i nhya phd thong 13 nhwa ki
thudt (engineering plastic) hay con goi 1a nhwa cong
nghiép. Day 1a loai nhya c6 tinh chiu nhiét va d6 cung
cao hon han nhya phd thong, chu yéu dugc ding dé

Tinh nang va kha nang chiju nhiét
A

Nhwa siéu

ki thuat

Nhuwa kT thuat/
nhwa céng
nghiép

Nhwa phd
théng

Nhuwa phi tinh thé
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gia cong linh kién dung trong cac nganh cong nghiép
0 t0, may bay, dién tir, phy ting co khi, mady moc y té,
v.v. Loai nhya nay yéu cAu ki thuét san xuét cao nén
gi4 thanh ciing dit hon, sé lwong san xut ciing nhod
hon nhiéu so v6i nhua phd théng. Theo wée tinh, s6
luong nhya ki thuat dugc san xuat trén thé gidi ting
khoang 5% mdi ndm va udc tinh dat g?m 30 triéu tin
vao nam 2020 [2]. Hon nita, nhd tinh nang cao - mot
50 loai nhya c6 thé dung thay thé kim loai — nén vong
doi st dung cua vat liéu nhya cong nghiép kha dai,
nhd d6 sb lugng rac thai d&én tir nhwa cong nghiép ciing
it hon hin so v6i nhya phd thong. Cac loai nhya cong
nghiép dién hinh c6 thé ké tén nhu polyamide (PA hay
Nylon), polycarbonate (PO), polyethylene
terephthalate (PET), polybutylene terephthalate (PBT),
polyacetal hay polyoxymethylene (POM), v.v. Nhin
chung, véi nhiing gia tri ma nhya cong nghiép dem lai
cho nén san xuat va nén cong nghiép cua nhan loai,
day la nhom vat li€u tan dung tdi da nhitng vu diém
clia vat liéu nhya néi chung trong khi anh huéng dén
mdi truong nho hon han khi so sanh véi nhém nhua
phé thong.

Trong céc loai nhya cong nghi€p con cé mot s6 it loai
nhya dugc goi tén la nhwa siéu ki thuit (super
engineering plastic) do dic tinh chiu nhiét va tinh bén
vuot troi. Dién hinh co cac loai nhu polyphenylene
sulfide  (PPS), polyetheretherketone  (PEEK),
polyimide (PI), v.v.

3. Gi6i thiéu mot s loai nhwa cong nghiép phd bién

Céc loai nhya thuong duogc goi tén dwa vao cAu trac
hoé hoc cta nd, va dugc viét tit boi cac chit cai dau
trong tén tiéng anh. Dudi day l1a gidi thiéu khai quat vé
cAu trac phén tir cling nhu déc tinh, tng dung cia mot
vai loai nhwa cong nghiép phd bién trén thi truong [3].

Khi xem xét nén chon loai vat liéu nhua nao cho mot

PCT LCP

PP HDPE LDPE

Nhua tinh thé

Hinh 2 Mét s6 loai nhua phdn chia theo cdu triic va tinh nang
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mg dung nhat dinh, cac thong s6 ki thuat dang luu
la: do manh khi kéo (tensile strength) hodc d6 manh
khi bé gy (flexural strength), 46 ctiing (stiffness), chi
s6 chiu va dap (notched/unnotched Charpy/Izod
impact strength), d0 nhot & trang thai long (melt
viscosity), nhiét do t6i da dugc phép st dung, v.v. Cac
thong so nay dé dang dugc tim thdy trén technical
datasheet cua cac cong ty san xut va ban san pham
nhua.

4. Hiéu diing vé thanh phin ciia nhya — khong chi
¢6 polymer

Nhitng tén goi nhu polyethylene hay polyamide khién
ta d& dang nghi rang 100% thanh phan cuia né 1a hop
chit hoa hoc nhu tén goi. Tuy nhién, su that khong
phai nhu vay. Hau hét cic loai nhya luu hanh trén thi
truong, ké ca nhya phd thong va nhya cong nghiép,
ngoai cac hop chat cao phan tur nén (base polymer), tt
ca chung déu chira cac chit phu gia (additives) nhim
tang cuong do bén, do ctng, kha nang chiu nhiét, kha
ning chdng chay... cua san phdm. Dudi diy 1a mot sb
chat phy gia thong dung trong nhya cong nghiép:

Soi thuy tinh (glass fiber) hodc sgi carbon (carbon
fiber) dé ting d6 ctng. Day 1a chét phu gia chiém
ti trong 16n nhat trong cac vat li€u nhya cong
nghiép. Cac loai nhua duoc gia ting do cliing boi
s¢i thuy tinh duoc goi tén la glass fiber reinforced
plastic (GFRP), cac loai nhya duoc gia ting do
clmg bang soi carbon dwoc goi tén carbon fiber
reinforced plastic (CFRP).

Chat chdng oxi hoa (antioxidant)

Chét 6n dinh nhiét (thermal stabilizer) nham muc
dich tang kha nang chiu nhiét

Chat lam cham chay (flame retardant) dé giam kha
nang bét lira cua vat liéu

Chét hoa déo (plasticizer)

Chéat dém (filler) tuy theo muc dich nhu dé gia ting
d6 dan nhiét cua vat liéu v.v.

Pham mau (pigment): c6 thé c6 hodc khong. Nhya

Cao phéan tlr
{base polymer)

Nguyén liéu tho
Bon phan tir

Vat liéu

Materials

khong chtra phim mau dugc goi tén 14 nhwa mau
tu nhién (natural color).

Céc chit phu gia thém vao c6 tac dung ting tinh ning
va kéo dai tudi tho cua vat liéu nhira, nhung dong thoi
cling 13 nhan t6 can trd qua trinh tai ché vi viéc tach
céc chat phu gia ra khoi base polymer rat phuc tap va
kho khan.

Ngoai ra, cac chat phu gia cling la nguyén nhén gay
nén cac lo ngai vé& doc tinh cua vét liéu nhua néu n6
dugc dung trong cdc ing dung tiép can véi thuc phdm
hoéc lién quan dén y té. V& co ban, cac base polymer
rat bén va kho tan, khé bi phan huy ¢ nhi¢t d6 thuong
nén it gay nguy hiém hoic quan ngai vé van dé stic
khoé. Tuy nhién cac chit phu gia thuong c6 doc tinh
manh hon va néu bi 10 ri ra khoi vat liéu c6 thé gay
anh huéng dén stc khoé con nguoi.

5. Qua trinh tao thanh san phim nhya — tir nguyén
liéu thé dén thanh phim

Qué trinh tao thanh san phdm nhya tir nguyén lidu tho
dén tay nguoi tiéu dung (end user) bao gdm nhiéu
budc va sy tham gia cua nhiéu don vi tir nha san Xudt
nguyen lidu tho dén cac cong ty san xudt hat nhwa va
cubi cung 1a cic nha may gia cong thanh pham tir hat
nhya (xem Hinh 3).

Nguyén liéu thd (raw material) 12 cac nguyén liéu dé
san xudt don phan tir (monomer). Cc nha san xuét
nguyén lidu tho thuong 1a cac cong ty ddu mé hodc cac
cong ty tong hop hoa chét co ban. Céc cong ty san xudt
nhya mua nguyén lidu tho hodc hoa chat don phan tir
1i thye hién phan tng tring hop dé tao polymer. Tuy
nhién nhu d& noi, vat liéu nhya luu hanh trén thi truong
1a sy pha tron ciia base polymer va cac chét phu gia,
nén cong doan tiép theo sau khi tong hop polymer 1a
qué trinh tron polymer v6i cic chat phu gia dé tao
thanh hat nhya (pellet). Hat nhwa cling 1a hinh thai pho
bién nhat ma cac cong ty san xut nhwa cung cap cho

Thanh phdm

Puc khudn tryre tidp

(molding)

Hat nhua
(pellet)

Buc khudn

! Thanh phdm
(molding)

gian tiép

Gia cong
thi cdp

San pham cudi
cung

Hinh 3. Khdi qudt qud trinh san xudt san pham nhia
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thi trudng. Day 1a cac hat tron hodc hinh éng c6 duong
kinh vao khoang 2-3mm, hinh dang va kich thudc tuy
theo ting loai nhya va tig loai cong ty san xuét. Ly
do nhya dugc ban dudi dang hat 1a vi cac nha may gia
cong s& dé dang str dung dang hat hon so véi dang bot
(powder).

Cong doan tong hop polymer tir monomer dugc thuc
hién ¢ cac nha may trung hop (polymerlzatlon plant).
Cong doan tron polymer voi cac chat phu gia dé tao
hat nhya dugc thyc hién ¢ cac nha may pha tron
(compounding plant). Tuy vao tung loai nhua va vao
diéu kién co s¢ vat chat ki thuat ciia timg cong ty ma
nha may ting hop va nha may pha tron c6 thé dugc ndi
v6i nhau thanh mot day chuyén lién tuc hodc tach roi
dé tang hi¢u qua. Cac nha may tring hop 14 noi thuc
hién nhitng phan tng hoa hoc dé gin két cac don phan
tur thanh cao phan tir 6 nhiét d6 va ap suét cao; vi vay,
trinh d6 ki thuat va yéu cau vé cac hanh lang an toan
cling cao hon so véi cac nha may chi dam nhén qua
trinh pha tron (hdu nhu khéng c6 phan tng hoa hoc
xdy ra ¢ giai doan nay). Mot 5O cong ty dat nha méy
trang hop & gan cong ty me dé san xuat polymer — noi
yéu cau ki thuat cao va dau tu xdy dung voi kinh phi
16n - rdi sau d6 van chuyén base polymer dén cac nha
may pha tron (compounding plant) gén thi truong ti€u
thy dé tang tinh hiéu qua cua qua trinh san xudt va tiét
kiém chi phi van chuyén ciing nhu lgi dung nhirng wu
dai tir hang rao thué quan.

Khach hang cua cac cong ty san xuit vat liéu nhya
(ban dudi dang hat nhya) 1a cac nha may gia cong hay
con goi 1a cac co s duc khuon (molder). Di v6i loai
nhwa nhiét déo, phuong phap gia cong phd bién la
nung néng chay cac hat nhya rdi cho né vao khuén cé
san (molding tool). Sau khi 1am nguoi thi ta s& c6 thanh
phém nhya c6 hinh dang nhu khuon. Néu khuon duge
duc voi hinh dang thanh phdm cudi cung thi day duoc
goi 12 qua trinh gia céng trwe tiép tir hat nhya dén
thanh pham. Uu diém cuia viéc gia cong truc tiép 1a san
xuét mot san phém v6i sb luwong 16n mot cach nhanh
chong va dé dang, voi hinh dang cac san pham kha
ddng déu. Nhugc diém cua gia cong truc tiép 1a gia ca
va cong strc dé san xuét khuon dic dung cho ting
thanh pham khé cao. Néu thay doi hinh déng hay kich
thudc san pham thi phai gia cong mot chiéc khuon méi
cho san phim d6. Do phai nung nong nhya & nhiét do
cao nén cac khuon thuong duoc 1am bang kim loai va
dugc gia cong thi cong mot cach ti mi nham dam bao
cac thong sb kich thude dung véi thiét ké. Mot didu
can luu y khi gia cong khuon 13 phai tinh toan dén su
co lai (shrinkage) cua nhya sau khi dugc lam ngudi tir
trang thai 1ong (melt) sang trang thai ran (solid).

Ngoai phuong phap gia cong truc tiép, néu khong phai
san xudt voi sd lugng 16n hodc thanh pham cudi cung
chua duoc dinh hinh vé kich thudc va hinh dang,
phuong phép gia cong gian tiép 1a giai phap dua lai
loi ich kinh té nhiéu hon. Vé&i phuong phap gia cong
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gian tiép, dau tién cac hat nhua duge dic thanh cac
khéi nhua dang hinh cay hoac cac tdm nhua day co
kich thudc 16n. Sau d6 ngudi ta s& cat hodc got gitia tir
cac khdi nhya 16n nay thanh cic san pham nhwa cé
hinh dang va kich thudc nhu yéu cau. O Viét Nam hién
nay c6 rat nhidu co so tur nhan cung cap cac khoi nhya
hinh céy hodc hinh tam, hinh khdi nham phuc vu cho
qua trinh gia cong gian tiép nay.

6. Gi6i thi¢u mot sé cong ty sin xuit nhua cong
nghiép trén thé gioi va Nhat Ban

ASAHI KASEI (www.asahi-kasei.co.jp): Tru s&
chinh & Nhat. Cac san pham nhya cong nghiép
chinh bao gdm: ABS (acrylonitrile-butadiene-
styrene), m-PPE (modified - polyphenylene ether),
PA  (polyamide), POM (polyacetal), PE
(polyethylene), PMMA (polymethyl-methacrylate),
V.V.

- BASF (www.basf.com): Tru s¢ chinh ¢ Dirc. Cac
san phim nhwa cong nghiép chinh bao gém: PBT
(polybutylene terephthalate), POM (polyacetal),
PA (polyamide), PSU (Polysulfone), PESU
(polyethersulfone), PPSU (polyphenylsulfone), v.v.

- BAYER MATERIALSCIENCE AG
(www.materialscience.bayer.com): Tru s& chinh &
Puc. Cac san pham nhwa cong nghiép chinh bao
gdbm: PC (polycarbonate), ABS (acrylonitrile-
butadiene-styrene), SAN (styrene-acrylonitrile
copolymer), PBT (polybutylene terephthalate),
PET (polyethylene terephthalate), v.v.

- CELANESE (www.celanese.com): Tru s& chinh &
M§. Cac san pham nhwa cong nghiép chinh bao
gdbm: PBT (polybutylene terephthalate), POM
(polyacetal), PPS (polyphenylene sulfide),
UHMW-PE  (Ultra-high  molecular  weight
polyethylene), PET (polyethylene terephthalate),
PBT  (polybutylene  terephthalate), = PCT
(polycyclohexylene-dimethylene  terephthalate),
LCP (liquid crystal polymer), v.v.

- POLYPLASTICS (www.polyplastics.com): Tru
s6 chinh & Nhat, cong ty con cua DAICEL
CORPORATION. Céc san phim nhwa cong nghiép
chinh bao gébm: POM (polyacetal), PBT
(polybutylene terephthalate), PET (polyethylene
terephthalate), PPS (polyphenylene sulfide), LCP
(liquid crystal polymer), COC (cyclic olefin
copolymer), v.v.

- DUPONT (www.dupont.com): Tru s¢ chinh & M¥.
Céc san phdm nhya cong nghiép bao gébm: PBT
(polybutylene terephthalate), PET (polyethylene
terephthalate), PA (polyamide), POM (polyacetal),
TPC-ET (thermoplastic polyester elastomer), v.v.

- EVONIK INDUSTRIES AG

(www.corporate.evonik.com): Tru s& chinh & Dirc.

Céc san phdm nhwa cong nghiép chinh bao gdm:

PMMA (polymethyl-methacrylate), PEEK

(polyetheretherketone), PA (polyamide), v.v.
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KURARAY (www.kuraray.co.jp): Tru sé chinh &
Nhat. Cac san phiam nhua cong nghiép chinh bao
gém: PVA (polyvinyl alcohol), PA (polyamide),
MMA (methyl methacrylate), PET (polyethylene
terephthalate), v.v.

LANXESS AG (www.lanxess.com): Tru s& chinh
& Ptrc. Cac san phiam nhya cong nghiép chinh bao
gdbm: PA (polyamide), PBT (polybutylene
terephthalate), AS (ammonium sulfate), v.v.
MITSUBISHI ENGINEERING PLASTICS
(www.m-ep.co.jp): Tru s& chinh & Nhat. Cac san
phim nhya cbéng nghiép chinh bao gdm: PC
(polycarbonate), PA  (polyamide), PBT
(polybutylene terephthalate), POM (polyacetal),
m-PPE (modified - polyphenylene ether), v.v.
MITSUI CHEMICALS (www.mitsuichem.com):
Tru s& chinh & Nhat. Cac san phém nhya cong
nghiép chinh bao gdm: PA (polyamide), PI
(polyimide), UHMW-PE (Ultra-high molecular
weight  polyethylene), PET  (polyethylene
terephthalate), TPV (thermoplastic vulcanizate),
V..

ROYAL DSM NV (www.dsm.com): Try s& chinh
& Ha Lan. Céac san phdm nhua cong nghiép chinh
bao gdm: PA (polyamide), PET (polyethylene
terephthalate), PBT (polybutylene terephthalate),

V.V
SABIC INNOVATIVE PLASTICS (www.sabic-
ip.com): Coéng ty dugc thanh 1ap nam 2007 sau khi
Saudi Basic Industries Corporation (SABIC) —
cong ty ¢b phan 16n nhat cua Saudi Arabia mua lai
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GE Plastics ciia General Electric. Cac san phdm
nhya cong nghiép chinh bao gdom: ABS
(acrylonitrile-butadiene-styrene), PC
(polycarbonate), PI (polyimide), PA (polyamide),
V.V

SOLVAY (www.solvay.com): Tru s& chinh & Bi.
Céc san pham nhya cong nghiép chinh bao gom:
PA (polyamide), PEEK (polyetheretherketone),
PSU (polysulfone), LCP (liquid crystal polymer),
PTFE (polytetrafluoroethylene), v.v.

TORAY (www.toray.com): Tru s& chinh & Nhat.
Céc san phadm nhya cong nghiép chinh bao gdm:
ABS (acrylonitrile-butadiene-styrene), PA
(polyamide), PBT (polybutylene terephthalate),
PPS (polyphenylene sulfide), PLA (polylactic
acid), TPC-ET (thermoplastic polyester elastomer),
LA

UBE INDUSTRIES (www.ube-ind.co.jp): Tru s&
chinh & Nhat. Cac san pham nhya cong nghiép
chinh bao gém: PA (polyamide), PI (polyimde),
ABS (acrylonitrile-butadiene-styrene), v.v.
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