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TOM TAT

Composite gb - nhua (WPC) la vat liéu duge tao nén bai sy pha tron giita bot gb va nhua.

Trong nhirng nim gan day, WPC dugc nghién ciru thanh cong tai My va da phat trién rat
manh & nhiéu nudc trén thé gi61 nhu Nhat, My, Phan Lan, Duec, Thuy dién, Nga, Trung Quéc.

Linh vuc st dung WPC rat rong rdi: Van san, van 6p tuong, khung cira s6, cira di, do
ding ngoai troi, san tau, cac chi tiét moc, trang tri, dung cu thé thao. ..

Nhirng lgi thé cia WPC so Véi cac vat lidu khac nhu van dim, van soi 1a c6 thé tao ra
cac hinh dang phtrc tap khac nhau va hoan toan cé thé tai ché sir dung.

Vit liéu composite trén nén nhya nhiét déo c6 ngudn gdc Polypropylen gia cudng bang
hé soi lai tao tre, ludng - thuy tinh da dugc nghién ctru thir nghiém thanh cong.

Tir cac két qua nghién ciu 1y thuyét va thyc nghiém, dé tai da gop phan 1am rd duogc 1y
thuyét vé anh huong cua ty 1€ gitra bot g6 Keo tai twong va nhya tai ché PP dén mot s6 tinh chat
ciia WPC. Céc két qua do 1a co so xay dung qui trinh céng nghé va lua chon duoc ty 1¢ gd/nhua
phu hop cho qua trinh tao vat liéu nay, dong thoi d& mo ra cac dinh hudng mdi cho nghién ciru
tiép theo.

Tir khoa: Composite gé - nhua (WPC), Bét g6, Nhuea PP (Polypropylen).

DAT VAN DE

Hang nim nganh cong nghi¢p ché bién gd nuéc ta phai nhap khau tir 3.5 - 4 tri¢u m® gd
tron, trong khi do lugng phe liéu trong san xuat ché bién gd phu thudc vao nguyén li¢u, kich
thudc tao san pham cong suit thiét bi va thuong chiém ty trong tir 45- 63% thé tich nguyén liéu.
Nhu vay c6 thé thdy lugng phé liéu gd rat 16n va hién nay sir dung chu yéu 1am nhién liéu. Van
dé dat ra 1a 1am thé nao dé sir dung hiéu qua lwong phé liéu gb ndy nham nang cao ty 18 loi dung
nguyén li¢u dong thoi bao vé duoc moi trudng?

Phé lidu chat déo tir céc loai nhya cua d6 dung trong sinh hoat rat da dang va phong phl'J
Phé litu nay chu yéu co nguon gbe tur Polypropylen (PP), Polyethylene (PE) va
Polyvinylchloride (PVC). Sé liéu diéu tra chinh xac vé lwong nhua phé thai trong toan quéc chua
dugc thuc hién, tuy nhién theo két qua diéu tra nim 2002 cua vién Vat liéu xay dung cho thiy
lwong nhia phé thai trong rac thai sinh hoat cua thanh phé Ha Noi 1a kha cao (tir 7 dén 8%). Néu
tinh lugng rac thai trung binh cua Ha Noi 1a 18.000 tin/ngay thi mdi ngdy Ha Noi thai ra khoang
trén 120 tin nhya phé thai.

Nguon nguyen liéu (phé liéu chat déo va phé liéu g0) dé san xuét vat lieu composite g0 -
nhya c6 tiém ning rat 16n. Hién nay, cac nghién ctu vé vat liéu composite gd - nhya ¢ Viét Nam
con it duoc quan tdm nghién ciru va trng dung vao san xuat, do vay viéc nghién clru tao vat liéu
composite go-nhwa & nude ta c6 y nghia khoa hoc va thuc tién, md ra xu huéng méi trong sir
dung hiéu qua nguyén liéu gd va tao vat liéu méi thay thé gd tu nhién trong xay dung va noi
that, ddc biét co ¥ nghia trong viéc bao vé moi truong.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu nghién ciru
- Nguyén li¢u:

+ Bot gd (bot gb tir gb Keo tai tuong va cé kich thudc 14 0.3 - 0.45 mm tuong ng véi
ludi sang 1a 40 mesh US, theo Tiéu chudn cia My vé sw bién doi tuong dwong giita mesh va
duong kinh hat hay kich thudc bt gb; Mesh 1a 6 ddy kim loai dan lwéi trén linch, mesh cang
cao, 16 luéi cang nho). [1]

+ Nhua tai ché PP (T can nhya, mau vang)
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Hinh 1. Bt g6 (d = 0.3- 0.45, mm) Hinh 2. Nhya tdi ché PP

- Thiét bj: ,
+ May ép Gotech, ap luc ép 30 tan (Pai Loan)
+ May dun hai truc vit Leistritz (Duc)
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A: truc vit, B: than may dun (xylanh), C: thiét bi gia nhiét, D: dau do nhiét
Hinh 3: Cdu tao mdy dun

+ May tron Brabender (Ptrc)

+ May cit Retsch (Pirc).

+ May do do bén kéo, uébn INSTRON 100 KN (M)

+ May do do bén va dap (charpy) RADMANA ITR 2000

+ Can k¥ thuat
Phwong phap nghién ctru
- Phwong phdp ké thira

Ké thira co chon loc tai lidu va cac cdng trinh nghién ciru & trong nude va trén thé gisi co
lién quan dén Van dé nghién ciu.
- Phuong phap thuc nghiém

Khao sat, tim hiéu vé thuc trang ngudn nguyén liéu gd va nhua phé thai.

Xéc dinh cac tinh chat vat 1y, co hoc ctia composite theo cac tiéu chuan cua ISO. Cac tiéu
chuan va phuong phap xac dinh dugc trinh bay cu thé ¢ chuong 3.
- Phwong phdp xir 1y s6 liéu bang thong k& toan hoc

Ap dung phuong phap xtr 1y s6 liéu thong ké thong thuong.
Bé tri thwc nghiém
+ Yéu t6 dau vao: Ty 1¢ giita nhya PP va bot gd, %:

PPG2-5/5 = 50% nhya PP, 50% gb




PPG2-4/6 = 40% nhya PP, 60% g
PPG2-3/7 = 30% nhya PP, 70% gb
+ Yéu t6 dau ra: Chat luong ctia composite gd - nhya duge danh gia boi cac yéu td sau:
- Ty trong cua vat li¢u
- D9 bén kéo
- Do bén va dap charpy
- D6 bén udn tinh
- Do hit nude
+ Yéu t6 ¢ dinh: - Kich thudc bot gd (mesh 40), loai nhua PP, ché d6 ép dun (nhiét do va ap luc
ép) tao hat nhuya, ép dun tao hat gd - nhya, ép phing trong khuon kin hat gd-nhra.
KET QUA VA THAO LUAN
So d6 quy trinh cdng nghé san xuit Composite gé - nhyra

) H‘||‘~14. So do quy trinh tao Composite 96 - nhya
Anh huéng ciia ty 1€ bdt g6 - nhya dén tinh chat co' ly cia san pham

- Anh hwéng ciia 1 1¢ bot g6 - nhuwa dén 1y trong ciia sdn phém (g/cm®)



PPG2-3/7 PPG2-4/6 PPG2-5/5

Hinh 5. Ty trong ciia sdn phdm thay déi theo cac ty Ié bjt gé - nhwa

- Anh hwéng ciia 1y 1é bot g6 - nhuwa dén dp bén kéo (6, MPa)
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Hinh 6. Pé bén kéo vudng géc ciia sin phim thay déi theo cdc ty Ié bjt g6 - nhura

- Anh hwéng ciia 1 1¢ bjt g6 - nhwa dén d@é bén va dap charpy (KJ/m?)
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Hinh 7. Pé bén va dip charpy ciia san phdam thay doi theo cdc ty 1¢ bjt g6 - nhwa



- Anh hwéng ciia 1y 1é bot g6 - nhuwea dén dp bén uén tinh ( oy, MPa)
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) Hinh 8. Pé bén ué’y finh ciia Sin phtj;m thay déi theo cdc ty 1 bot g6 - nhura
- Anh hwong ciia ty 1é bot go - nhwa dén dj hap thu nwéc (W, %)
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Hinh 9. g hép thu nwéc ciia sin pham thay déi theo cac ty I¢ bot g6 - nhura
Bang tong hop tinh chit co' Iy cia WPC & 3 cép ty 18 go nhua:

£ San pham
Tinh chat PPG2-5/5 | PPG2-4/6 | PPG2-3/7
Ty trong, g/cm 1.04 1.08 1.15
D6 bén udn, MPa 18.32 18.27 18.21
Do bén kéo, MPa 16.32 15.21 13.38
Do bén va dap, KJ/m* 6.50 6.26 5.39
D6 hip thu nudc sau 1 ngdy, % 2.07 2.40 4.13
bo hép thu nudc sau 30 ngay, % 6.58 7.41 8.52

Qua bang tong hop so liéu nghién ciru cho thay:

- Ty trong: O cung mot didu kién bién nhu thong s6 ché do ép, loai nhya, kich thudc bot go khi
ham luong bot gb ting tic ty 1& gb nhleu hon nhua thi ty trong cta vat liéu cling ting. Két qua
nay duogc giai thich do ty trong cua bot gd Keo tai tugng cao hon ty trong cta nhyua phé thai PP

nén ty trong ctia san pham phu thudc vao ham lugng bot gd trong WPC nhiéu hay it.

- Dé bén_kéo: Khi ham luong bot gb cang ting thi dd bén kéo cuia WPC cang giam. Nguyén
nhan do kha ning lién két giita bot gb va nhwa trong truong hop nay phu thudc vao ham luong
bot gb nhiéu hay it. Khi ham luong bot gd thap thi sy phan tan bot gd vao nhwa dong déu hon,
kha ning bam dinh, bao boc giita bot gd va nhya ting va nguoc lai néu ham luong bot gd cang
I6m thi kha nang lién két, bao boc ctia nhwa vao gd kém di, tire 14 Sy phan tan cua bot gb va nhua
khong ddng déu, khi d6 xuat hién nhitng diém tap trung tng suat do su tich tu bot gd nén mau dé

bi pha hiy sém.




- Dé bén va ddp Charpy: Khi ham luogng bot gb cang 16n thi do bén va dap cang giam. Va dép 1a
hién tuong pha hiy & tdc do cao va bi anh hudng boi cac ciu tir thanh phan. Him lugng bot gb
thip thi su phan tan ciing nhu sy dan dinh, bao boc ctia nhya vao bot g6 1 rat 16n, lac nay hinh
thanh c4c mang déu, lién tyc. Khi ham lwong bot gb 16n hon nhua thi sy trén hop giira gb - nhua
khong déu, lién két 1ong 1éo va khdng tap trung. D6 d6 ham lugng bot gb cang 1on thi do bén va
dap cang giam di.

- P$ bén uén: Khi ham luong bot gb cang tang thi dd bén udn cua WPC cang giam. Ham luong
bot gb tang thi sy phin tan gitta bot gd va nhya khong ddng déu, luc ndy s& xudt hién nhirng
diém tap trung tmg suat do su tich tu cua bot g5 Vi viy mau sé& bi pha hity sém. Nguoc lai, ham
luong bot g0 cang it thi khd nang trn hop ddng déu va lién két (dan dinh, bao boc) nhwa — gd
cang tot nén mau s& bi pha hary cham hon.

- Pé hdp thu nwéc: Khi ham luong bot go cang tang | thi d6 hut nudc ciua composite gb - nhya
cang tang. Trong thanh phan composite gd nhwa thi go 1a pha phén tan va pha 6n dinh la nhya,
hai thanh phan vat liéu ndy 1a hai pha khac nhau. G& 14 mot vat liéu x6p, rdng, mao dan nén co
tinh wa nude; con nhya hat nude it, thuong 1a tro voi nude. Do vay, d6 hat nude cua vat liéu phu
thudc chinh vao ban chit pha phan tan 1a bot gd hay 1a phu thudce vao ham lugng bt go Giai
doan tur I — 3 ngay dau thi do hat nude cua composite d6i voi 3 loai ty 16 gb - nhya déu rét 16m,
sau d6 tir 3 dén 7 ngay thi hit nude c6 it hon va tir 7 dén 15 ngay thi hién tuong hit nude con
Xay ra nhung giam xudng rat nhiéu, & 2 ty 18 PPG2-3/7 va PPG2-4/6 thi toc d6 hut nudc it hon so
V6i o ty 18 PPG2-5/5. Biéu nay la do ¢ ty 1é PPG2-5/5 thi kha ning dan dinh bao boc cua nhya
vao gd 16n hon & 2 ty 1¢ trén vi vy kha nang thim thau nudc vao trong vat liéu cham hon. Tuy
nhién tir ngdy thir 15 tré di thi vat liéu ¢ ca 3 cap ty 1& hut nude rat it c6 xu hudng bio hoa.

KET LUAN

- Tao dugc hat gd - nhya tir nhya tai ché PP va bot gd ¢ ba ty 1& gd - nhua 70/30, 60/40
va 50/50 s& gop phan nang cao hiéu qua sir dung phé liéu gd, nhya phé thai.

- Khi ham lugng bot gd tang thi tinh chat vat 1y cia WPC nhu ty trong va do hut nudc
tang cOn cac tinh chat co hoc nhu d6 bén udn, do bén va dap va do bén kéo giam di.

- Ty 1¢ gd nhya c6 anh hudng rat 16n dén tinh chat vat 1y va co hoc cua san pham
composite gd-nhwa. Ty trong ctia san phim dat gia trj cao nhét 1a 1,15 g/em® khi ty 1¢ gd/nhya 14
70/30. Do bén kéo cuia san pham dat gia tri cao nhit 1a 16,32 MPa khi ty 1 gd/nhya 13 50/50. Do
bén udn cua san pham dat gia tri cao nhat la 18,32 MPa khi ty 1& g&/nhya 13 50/50. o bén va
dap cua san pham dat gia tri cao nhét 13 6,50 MPa khi ty 1& gd/nhya 1a 50/50. D6 hap thu nudc
sau 30 ngay cua san pham dat gia tri thip nhat 1a 6.58% khi ty 1¢ gd/nhua 1a 50/50.

- Ty 16 bot gd/nhura 14 50/50 1a ty 1¢ t6i wu dé ap dung trong thuc té san xudt.

- D6 bén co hoc cia WPC duoc san xudt tir nhya phé thai va phé liéu g 1a twong ddi cao,
d6 hat nude, 6 dan no thap nén dap ing duoc yéu Cau cua vat liéu composite str dung trong xay
dung, do ngoai thit dé 1am céc chi tlet két cau yeu cau ty trong thap, cudng do chiu luc khong
cao, kha ning chéng chiu moi trudng tot va co thé tai stir dung.
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RESEARCH ON EFFECTS OF THE RATE WOOD FLOUR AND POLYPROPYLENE
PLASTIC FOR WOOD - PLASTIC COMPOSITE PROPERTIES
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Summary

Wood-plastic composite is a mixture of wood flour and plastic. In recent years, WPCs

have been researched and successfully experimented in the United States. This material has also
been utilized extensively in many countries in the world including Japan, Finland, Germany,
Sweden, Russia and China. WPC is used to make various products such as floorboards, doors,
decks, outdoor appliances, window frames, furniture parts, sports equipments, etc. WPC can be
recycled and be shaped into different forms, which are its advantages over other types of
materials such as fiberboards or chipboards.
Flexible thermal plastic composite based on polypropylene reinforced by bamboo-glass hybrid
fiber has been researched and experimented successfully.
Results of our research both theoretically and empirically contribute to further elaborate the
theory of how the ratio of acacia mangium wood flour to polypropylene influences some
properties of WPCs. The results would help to develop the technology process and help to decide
an appropriate wood-plastic ratio used in the process. They also open up directions for future
research.

Keywords: Wood — plastic composite (WPC), Wood flour, Polypropylene plastic.



