Cong nghiép rieng

ANH HUONG CUATY LE CHAT PON CANXI CACBONAT
TOI MOT SO TINH CHAT CUA VAT LIEU COMPOSITE GO NHUA

Quach Vin Thiém®, Trin Vin Ché? Phan Duy Hung®
'Dai hoce Sir pham Kj thugt Tp. Ho Chi Minh
23 Truwong Pai hoc LAm nghiép

TOM TAT

Vat lieu composite g6 nhua 1a loai vat liéu méi c6 rat nhiéu wu diém nhu: c6 kich thudc 6n dinh hon, khong bi
XUt hién vét ran nut, khong bi cong vénh... Tuy nhién ciing c6 nhugc diém la téc do ldo hoa cua nhua rat
nhanh, d6 cang va chiu mai mon thap. Bé khac phuc nhuogc diém nay ngoai viéc sir dung mot sé phu gia dé 1am
cham qué trinh 130 hoa cua nhua, ta c6 thé sir dung mot s6 loai chat don nhu Canxi cachonat dé ting d6 cing va
chiu mai mon. Canxi cacbonat dwoc st dung lam chat don rong réi trong nganh san xuit dd nhwa va vat liéu
composite g nhya. Khi sir dung ty 1& Canxi cacbonat hop ly c6 thé cai thién duoc mot sé tinh chit nhu: do
ctng, do chiu mai mon, dé bong san pham dat duoc tét hon... Tuy nhién, viéc st dung chéat don nay vai ty 1é
bao nhiéu thi can phai ¢6 nhitng nghién ciru cu thé vao ting linh vuc. Bai béo trinh bay két qua nghién ctu anh
huong cua ty 18 chit don Canxi cacbonat téi d6 hut nudce, do bén kéo, 6 bén udn; két qua nghién ctru cho thy
khi ty & chat don Canxi cacbonat tang thi cAc tinh chat nay c6 xu huéng giam, nhung & giai doan dau thi giam
cham sau d6 giam manh. Qua nghién cttu cho thay ty I& chat don Canxi cacbonat tir 7 - 9% la hop 1y va dam

bao dugc cac yéu cau vé kinh té, ky thuat.

Tir kh6a: Chat dén, do bén kéo, dd bén udn, dé hat nwéc.

I. PAT VAN DE

Vit liéu composite gd nhya la mot loai vat
lieu méi; 1a su két hop gitra bot gd, nhya nhiét
déo va mot sb loai phu gia, su két hop giira cac
loai nguyén liéu nay mang lai tinh nang wu viét
cho san pham composite gb nhwa nhu: bén khi
s dung, tudi tho caa san pham cao, c6 bé
ngoai mang chat liéu gd, c6 do cing cao hon
so vai vat liéu nhua, khéng cé Formaldehyde...
C6 nhiéu tinh chat tét vi du so véi gd nhu: c6
kich thudc 6n dinh hon, khong bi xuat hién vét
ran nat, khéng bi cong vénh, d& tao mau sic
cho san pham, c6 thé gia cong lan thir 2 giéng
nhu vat liéu gd, dé cit got... Tuy nhién, dé han
ché qué trinh co ngot, tang do cang, chiu mai
mon cho vat liéu... khi san xuit nguoi ta
thuong st dung bot da lam chat don dé ting
nhitng tinh chat nay.

O Viét Nam, viéc nghién ctu st dung chat
don cho vat liéu phicc hop gé nhya con it; cac
nghién cttu V& linh vuc ndy cha yéu nghién cau
vé ty 1é bot gd/nhya, kich thudc bot go,
phuong phap gia cong, anh hudéng cua ty I¢
chat tro tuong hop... dén tinh chat vat liéu.
Trudc thyuc trang d6, dé bd sung, hoan thién co

so khoa hoc cho céc nghién ciu nham nang
cao chat lwong vat liéu phac hop gd nhua, kéo
dai tudi tho tir d6 gop phan tiét kiém nguyén
lieu, giam thiéu 6 nhiém moéi trudong la mot
diéu c6 y nghia. Bai bao trinh bay két qua
nghién ctu anh huong caa ty 18 chat don bot
t6i do hat nudc, do bén kéo, do bén udn cua
vat liéu; cac théng sé tim duoc s& 1a co so dé
dé xuat ché do gia cong va tng dung vao trong
thuc tidn san xuat.

II. PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ciu

Céc vat liéu duogc su dung trong thi nghiém
dung cho nghién cau gom:

- Nhya nén polypropylen c6 tén thuong mai
13 Moplen RP348N dugc san xuit tai HMC
Polymers Company Limited, Thai Lan.

- Bot gd cao su duoc 1am phé liéu gd nhu
mun cua, phoi bao duoc liy tir Cong ty Co
phan van ghép Nam Trung, Di An, Binh
Duong, sau d6 dugc siy rdi nghién vé kich
thude 0,3 - 0,45 mm.

- Phy gia lién két s dung la Scona TPPP
8112 GA duoc san xuat tai BYK Kometra
GmbH, brc.
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- Phu gia boi tron dugc sir dung la BKY — P
4101 duogc san xuat tai BYK Kometra GmbH,
bruc.

- Chat lam cham oxy hdéa st dung la
IRGANOX B215 duoc mua tai Cong ty Phu
gia nhua Thanh Loc, dia chi sé 424/4/4 Quang
Trung, GO Vap, TP. H6 Chi Minh.

- Chat hap thu tia cuc tim 1a TINUVIN 1130
duwgc mua tai Cong ty Phu gia nhya Thanh
Loc, dia chi sb 424/4/4 Quang Trung, GO Vap,
TP. H5 Chi Minh.

- Chat don bot da duoc mua tai Cong ty Phu
gia nhua Thanh Loc, dia chi sé 424/4/4 Quang

Trung, GO Vap, TP. H6 Chi Minh.
2.2. Phwong phap nghién ciru

Pé thyc hién ndi dung nghién cau nhom tac
gia dung phuong phap tiép can hé thdng,
phuong phap giai tich todn hoc va quy hoach
thuc nghiém, duoc tom tit nhu sau:

* B tri thi nghiém

- Thi nghiém: Trong nghién ciu nay chdng
t0i sir dung phuong phap nghién cau thuc
nghiém va cac thi nghiém duoc tién hanh bé tri
VGi ty Ié chat don thay doi tir 0 — 11% va cac
thanh phan khac duoc ¢ dinh va xac dinh nhu
bang 01.

Bang 01. Ty Ié hdn hep giira cac thanh phan

Botda Botgd NhwaPP  MAPP Ph‘-‘Tf(ir"’l‘lBﬁi Chﬁ;‘gaoxy HﬁpJ\r/"-‘ tia I(‘)’:g

Obky)  Cbky)  (oke)  (Goky) (%-K) %K) (kg?
3-0,6 50-10 46 - 9,2 4-0,8 1-0,2 0,2-0,04 2,3-0,46 21,3
5-1,0 50-10 46 - 9,2 4-0,8 1-0,2 0,2-0,04 2,3-0,46 21,7
7-14 50-10 46 - 9,2 4-0,8 1-0,2 0,2-0,04 2,3-0,46 221
9-18 50-10 46 - 9,2 4-0,8 1-0,2 0,2-0,04 2,3-0,46 225

11-2,2 50-10 46 - 9,2 4-0,8 1-0,2 0,2-0,04 2,3-0,46 22,7

* Cong doan tao hat gé nhuea

- Can chinh xac cac thanh phan vai do chinh
x4c 0,1 g nhu bang 01 va tron déu cac thanh
phan, roi dem di dun tao hat gb nhya.

- Thiét bi str dung trong thyc nghi¢m l1a may
¢ép dun hai truc vit cua Pai Loan tai cong ty
TNHH Chinh Phat Thanh. May cé 10 vung
nhiét 6, dau dun c6 2 16 dun, duong kinh 15
dun 1a 3,2 mm. Ché d6 tao hat gd nhua véi
nhiét do cac vung la: T1: 90°C, T,: 130°C, Ta:
140°C, T4 140°C, Ts: 150°C, Te: 150°C, T7:
145°C, Tg: 165°C, To: 175°C, T1o: 180°C. Sau
khi ra khéi may soi gd nhua duoc lam nguoi
bang khong khi khi qua bang tai dugc chuyén
qua may cat hat dé tao hat gd - nhua véi kich
thudc 1a 3,2 x 5 mm, sau d6 sy kho va déng
goi.
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* Cong doan tao mdu

- Méu ép duoc gia cong trén thiét bi may ép
phun SW-120B (tai Trung tam Cong nghé cao,
Truong Pai Hoc Su Pham Ky Thuat TP. Ho
Chi Minh). May ép phun c6 mot sé dac diém
chinh 1a: nhiét do ép, &p suat ép, téc do phun
duoc chia thanh 4 vung; May ép SW-120B va
mau thir dwoc thé hién nhu hinh 01.

- Ché do gia cong mau: Trén co s CAC
nghién catu trude ching to6i da xac dinh duoc
ché do gia cong hop ly va ché do ép cho thi
nghiém nhu sau: nhiét d6 ép (T1: 180; T,: 177;
Ta: 172; T4: 162)°C, toc d6 phun (Si: 60; Sy:
55; S3: 50; Sa: 45)%, ap suat phun (P1:9,0; Py:
9,0; P3: 8,5; Ps: 8,00 MPa, thoi gian ép 30s
(trong do6 thoi gian phun 3 giay) va dugc gia
cong trén may ep W-120B.
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2.3. X4c dinh d6 hat nwéc, do bén kéo va
bén uén

* Xgc dinh d¢ hit nwéc cha vt ligu
composite gé nhera (LY Tiéu Phuong, 2010)

- b6 hat nuéc dugec xac dinh theo tiéu
chuan GB/T1034-70 cua Trung Qudc.

- Mau thir ¢6 kich thuoc (50 x 10 X 4) mm,
moi nhom sir dung 5 mau thir. Cho mau thir
Va0 tu say ¢ nhiét d6 105°C say trong thoi gian
1 gio, roi dung can dién tir dé can trong luong
cac mau thir véi do chinh xéac la 0,001 g. Sau
d6 cho toan bd mau thir vao nudc di qua
chung cét trong thoi gian 24h, roi dung gidy
loc thim hét nudc trén bé mat mau va cubi
cung dung can dién tir dé can trong lwong cac
mau thir, d6 chinh xac dén 0,001 g.

Cong thirc xac dinh d6 hat nudc:

Hinh 01. My ép phun SW-120B va miu thir kéo, uén

w =M™ 100 4
ml

Trong do:

W - @6 hat nudc sau 24 gio (%);

m; - khéi lwong mau trude khi hat nuée (g);

m; - khéi lwong sau khi hat nuéc (g).

* Xdc dinh #ng sudt kéo caa vt ligu
composite gé nhera (LY Tiéu Phuong, 2010)

- Ung suit kéo duoc xac dinh theo tiéu
chuan GB/T1040-1992 cua Trung Qudc.

- Mau ¢6 hinh dang va kich thuéc nhu hinh
02; S6 luong thir nghiém khong it hon 5 mau,
bé mat miu bang phang, min, khéng bi nit, tbc
d6 gia tai 5 mm/phat va duoc thir trén may
INSTRON 3367 cua My (tai Truong Dai hoc
Nong Lam TP. H6 Chi Minh).
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Hinh 02. Miu x4c dinh d§ bén kéo cia vat liéu composite gé nhua

* Xdc dinh #ng sudt uén cua vat ligu
composite gé nheea (LY Tiéu Phuong, 2010)

- Ung suit udn dugc xac dinh theo tiéu
chuan GB/T9431-2000 cua Trung Qudc.

- Mau ¢6 hinh dang va kich thuéc nhu hinh

03; S Iuong thir nghiém khong it hon 5 mau,
khoang cach hai géi do 64 mm, bé mit mau
bang phang, min, khdng bi nit, tbc d6 gia tai 2
mm/phat va duogc the trén may INSTRON
3367.
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Hinh 03. MAu x4c dinh d§ bén uén cia vat liéu composite gé nhua
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I1l. KET QUA NGHIEN CUU, THAO LUAN
3.1. Anh hwéng ciia chiat don bot da dén do
hut nuwée

Xéc dinh tinh chat cua vat liéu: Mau sau khi
gia cong dé ngudi 24 gio, sau d6 dem mau xac

dinh tinh chit cua vat liéu tai Trung tdm
nghién ciru Ché bién 1am san, gidy va bot gidy,
Truong Pai hoc Nong Lam TP. H6 Chi Minh
va thu duoc két qua nhu bang 02.

Béng 02. Anh hwéng ciia ty 1é bot da dén do hit nwéc

Miu S6 1an do Trung
v é 0 3] 0 Y Y Y Y Y i
™ TYIEDotdd (%) a1 An2  LAn3  Ldn4  Lin5 %',/r;;'
No 1 0 047 050 048 048 049 0,48
NO 2 3 053 050 049 048 049 0,50
No 3 5 051 052 049 052 049 0,51
No 4 7 052 052 054 055 0,53 0,53
No 5 9 055 056 055 057 0,56 0,56
No 6 11 058 057 059 057 0,59 0,58

Tién hanh phan tich phuong sai va hoi quy

- Kiém tra d6 tin cay cua cac hé sé hdi quy

gitra cac dai lwong thu duoc ta co:

- Hé sb tuong quan: R = 0,974;

- Phuong trinh twong quan ¢ dang thuc W =
0,4738 +0,0090.D (trong d6 D —ty I¢ bot da);

theo tiéu chuan Student cho thay cac hé sé hoi
quy ton tai vi t; > t,, do vay ta tim duoc mdi
tuong quan gitra do hat nudc va ty 1€ bot da.
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Hinh 04. Anh hwéng cia ty 1é bot da dén dé hat nwéc

Qua hinh 04 biéu dién twong quan giita ty 1¢
bot da v6i do hiat nuwéc cua vat lidu cho thay,
mbi quan hé nay rat chat dugc thé hién qua hé
s6 twong quan, dudong thuc nghiém va dudng
ly thuyét. Hon nita, dudng biéu dién quan hé
nay déu nam trong khoang bién dong cua cac
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cap thuc nghiém, diéu nay cang lam ting do tin
cay cua phuong trinh twong quan gitra chung.
3.2. Anh hwéng ciia chiat don bot da dén do
bén kéo

Xéc dinh tinh chat cua vat liéu: Mau sau khi
gia cong dé ngudi 24 gio, sau d6 dem mau xac
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dinh tinh chat cua vat liéu tai tai Trung tam
nghién ciru ché bién 1am san, gidy va bot gidy,

Trudng Dai hoc Nong Lam TP. H6 Chi Minh
va thu duoc két qua nhu bang 03.

Béng 03. Anh hwéng ciia ty 18 bot da dén dd bén kéo

Miu T§ 1¢ bt da Sb lin do Tk;i?]g
TN (%) Lén1 Lén 2 Lén 3 Lin4  Lén5 (Mpa)
No 1 0 29,38 30,97 30,47 29,32 30,65 30,16
No 2 3 28,5 29,42 28,62 29,11 27,67 28,66
No 3 5 26,71 28,21 27,88 27,57 27,89 27,65
No 4 7 26,92 26,91 26,47 27,11 27,02 26,89
No 5 9 26,26 26,23 26,62 25,66 25,97 26,15
No 6 11 21,89 21,29 20,74 21,09 20,43 21,09

Tién hanh phan tich phuong sai va hoi quy
gitra cac dai lwong thu duoc ta co:

- Hé s6 tuong quan: R =0,911;

- Phuong trinh twong quan & dang thuc ok =
30,8834 - 0,7058.D (trong d6 D —ty I¢ bot da);
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- Kiém tra d tin cay cua cac hé sd hdi quy
theo tiéu chuan Student cho thay cac hé sé hoi
quy ton tai vi t; > t,, do vay ta tim duoc mdi
tuwong quan gitta 46 bén kéo va ty 1¢ bot da.
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Hinh 05. Anh hwéng cia ty 1é bot da dén dé bén kéo

Qua hinh 05 biéu dién tuwong quan giira ty 1¢
bot da vai do bén kéo cuia vat liéu cho thay,
mbi quan hé nay rat chat dugc thé hién qua hé
s6 twong quan, duong thuc nghiém va dudng
ly thuyét. Hon nita, dudng biéu dién quan hé
nay déu nam trong khoang bién dong cua cac
cap thuc nghiém, diéu nay cang lam ting do tin
cay cua phuong trinh tuong quan gitra chung.

3.3. Anh hwéng ciia chiat don bot da dén do
bén uén

Xac dinh tinh chat cta vat liéu: Mau sau khi
gia cong dé ngudi 24 gio, sau d6 dem mau xac
dinh tinh chét cua vat liéu tai tai Trung tam
nghién ciru Ché bién 1am san, gidy va bot gidy,
Truong Pai hoc Nong Lam TP. H6 Chi Minh
va thu duoc két qua nhu bang 04.
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Béng 04. Anh hwdng cia ty 18 bot da dén dd bén udn

Miu T4 1 bot d4 S0 lan do Tt;‘:l?\g

TN (%) Lin1 Lin?2 Lan 3 Lin 4 Lan5 (MPa)
No 1 0 71,55 71,49 71,29 72,74 71,12 71,64
No 2 3 64,63 67,38 66,27 66,17 65,24 65,94
No 3 5 62,89 64,51 63,03 64,03 63,36 63,56
No 4 7 62,06 63,39 62,52 63,4 62,97 62,87
No 5 9 61,03 60,94 61,03 60,92 61,43 61,07
No 6 11 50,48 50,12 49,66 48,95 49,16 49,67

Tién hanh phan tich phuong sai va hoi quy
gitra cac dai lwong thu duoc ta co:

- Hé s tuong quan: R = 0,9209;

- Phuong trinh twong quan & dang thuc G, =
72,1504 - 1,6614.D (trong d6 D —ty I¢€ bot da);

- Kiém tra d tin cay cua cac hé sd hdi quy
theo tiéu chuan Student cho thay cac hé sé hoi
quy ton tai vi t; > t,, do vay ta tim duoc mdi
trong quan gitta 46 bén uén va ty 1é bot da.
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Hinh 06. Anh hwéng cia ty 1é bot da dén dé bén udn

Qua hinh 06 biéu dién twong quan giita ty 1¢
bot da voi do bén udn cua vat liéu cho thiy,
mbi quan hé nay rat chat dugc thé hién qua hé
s6 twong quan, dudong thuc nghiém va dudng
ly thuyét. Hon nita, dudng biéu dién quan hé
nay déu nam trong khoang bién dong cua cac
cap thuc nghiém, diéu nay cang lam ting do tin
cay cua phuong trinh tuong quan gifra chiing.

Nhan xét: Qua thuc nghiém ta thiy cho chat
don vao vat liéu do hat nude tang, do bén kéo
va do bén udn giam; so di ¢ hién tugng nay la
do chat don Canxi cacbonat la chit vo co co
phan cuc, khdng thé lién két truc tiép duoc voi
bot g va nhya PP. Khi ty I chat don it thi pha
nén cd thé bao boc duoc hét chat don do vay

pha nén duoc lién tuc cho nén do hat nude, do
bén kéo, do bén udn c6 giam nhung it. Tuy
nhién, khi ty & chat don qua nhiéu pha nén
khéng bao boc dugc hét ct va chat don; do
vay cac pha trong vat liéu khéng lién tyc va co
hién tuwong tach pha, vi vay tinh chat cua vat
liéu giam nhanh.

IV. KET LUAN

Tir cac két qua nghién cau, 6 thé rat ra mot
sb két luan sau:

Khi cho chat don Canxi cachonat lam chat
don dé san xuat vat lieu Composite gé nhua thi
d6 hat nudc, do bén kéo, do bén udn cé sy thay
doi. Khi ty I chat don nay ting thi do hut nude
taing, do bén kéo, do bén ubdn giam nhung

154 TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP SO 1-2018



Cong nghiép rieng

khong déu; nhung & giai doan dau thi giam
cham sau d6 giam manh.

Ty lé chat don Canxi cacbonat hop 1y dé san
Xuit loai vat liéu nay tir 7 - 9% la hop Iy va
dam bao duoc cac yéu cau vé kinh té, vé k¥
thuat mot sd tinh chat duoc cai thién rd rét
nhu: do bong cua vat liéu, d6 co ngot, do
ctrng... ma van dam bao duoc cac yéu cau ky
thuat khac dé sir dung trong trang tri noi, ngoai
that.
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EFFECT OF ADDITIVE RATIO OF CALCIUM CARBONATE ON

PROPERTIES OFWOQOD PLASTIC COMPOSITE MATERIAL
Quach Van Thiem?, Tran Van Chu?, Phan Duy Hung?

"Hochiminh University of Technology and Education

23\fietnam National University of Forestry

SUMMARY

Wood plastic composite material, which is emerging as a new material, possesses many advantages: more
stable dimension, less split and curved, etc, for instance. Besides that, however, it also shows given
disadvantages such as fast aging rate, low hardness and abrasion-resistance. In order to overcome the
disadvantages of this material, other than using some additives for slowing down aging process, calcium
carbonate is considered to be added for getting a higher hardness and abrasion-resistant material. Calcium
carbonate is commonly applied in the manufacturing of plastic-products and wood plastic composite materials.
Some properties of products may be better when calcium carbonate is added with the reasonable ratio, such as
higher hardness, glossiness, abrasion-resistant, and lower aging rate. This paper shows the research on the
influence of the additive ratio of calcium carbonate on properties of wood plastic composite material including
the water absorption, tension strength and bending strength. The researched results suggest that when the ratio
of added calcium carbonate increased, these properties of product decreased with tendency, slowly and rapidly
in the early and final stages, respectively. It also indicates that the reasonable ratio of calcium carbonate, which
can meet requirements on technology and economy, is from 7% to 9%.

Keywords: Additive, bending strength, tension strength, water absorption.
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