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ABSTRACT

This paper showed the results of mechanical properties investigation of the
composite plates reinforced by the coir fiber plates using calcium
carbonate as a filler. In addition, the paper also presented a method for
biogas tank production using coir fiber. This method is suitable for small
and medium household livestock breeding. Coir fiber from Mo Cay
District - Ben Tre province, unsaturated polyester and calcium carbonate
were used as the initial materials. The biogas tank was made by hand
using the coir fiber mat prepared by hot pressing method with a Pan Stone
hot-pressing machine that operates based on the hydraulic system with
automatic control and has its heating equipment on the mold. Experiments
were conducted to evaluate the tensile and bending properties of the
composite plates reinforced by coir fiber mat. The obtained results
indicated that the suitable mass fraction of the unsatured polyesters per
calcium carbonate for the tank processing was 60% and proper processing
steps were proposed to successfully build the biogas tank.

TOM TAT

Bai bdo trinh bay két qua khdo sat tinh chat co hoc ciia tam composite gia
cuwong bang tam mat soi xo dira c6 sir dung chdt dén la CaCOs. Thém vao
dé, bai bdo ciing trinh bay phwong phdp gia céng ham 1 biogas tir si xo
dwa, phu hop cho cac h¢ chan nudi viea va nho. Xo dua tir huyén Mo Cay
— tinh Bén Tre, nhwa polyester va chdt don CaCOs dwoc sir dung lam
nguyén li¢u. Ham 1 biogas dwoc gia cong theo phiwong phdp thii cong voi
cdc tam mat xo dira dwoc gla cong theo phirong phép ép néng bang mady
ép nong Panstone (c6 xudt xir tir Dai Loan), mdy hoat dong nho hé thong
thiiy luc, diéu khién te dong va cdc thiét bi gia nhiét trén khuon ép. Cdc
khao sat dwoc danh gia thong qua co tinh kéo va uon ciia cdc tam
composite gia cuwong bang tam mat sgi xo dira. Cdc két qua khdo sdt cho
thdy ty 1¢ chdt dén CaCOs thich hop cho gia cong ham i la 60% so véi
trong lwong nhyea polyester (UPE) va xdy dung duwoc cdc budce gia cong
ham 1 tir khuén cho dén san pham.

1 PAT VAN BE

Ham 0 biogas bang vat lidu composite dang
dugc quan tam dé thay thé cac ham u truyén thong,
vi n6 ¢6 kha nang chiu dugc ap sudt cao, dé van

chuyén va lp dat. Nhung gi4 thanh ham 0 hién nay
ngoai thi trudng cao do d6 chua thé ap dung dwoc
cho nhitng ho chin nuéi vira va nho. Pa ¢ nhidu
cong trinh nghién clru trong va ngoai nudc dugc
thuc hién nhung cac nghién ctru nay chi dung lai &
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cac hdm u sir dung cac soi gia cuong 1a soi thiy
tinh, hoac cac tai 4. Nam 2004, Vién Khoa hoc
nang luong, S& Khoa hoc cong nghé tinh Thai
Binh va Cong ty TNHH Phat trién khi sinh hoc
Mbi Trudong Xanh két hop nghién ctru va cho ra
doi ham 0 biogas composite dau tién, thich hop véi
diéu kién chin nudi ¢ mién Nui Viét Nam. Cong
trinh nghién ctru ché tao ti U biogas bang vat liéu
plastic than thién v6i moi truong do nhom tac gia
Melea Atkins, Miriam Fuchs, Adam Hoffman,
Natalie Wilhelm thuc hién nam 2010, nhém nghién
ctru dd ché tao thanh cong tai u biogas bang vat
liéu plastic. Tac gia Nguyen Huén gidi thiéu va
phan tich thé manh cia ham u bang vat liéu
composite trén bao Nong Nghiép vao thang
11/2011. Theo d6, hAm U composite néu dugc
nghién ctru day du va sdu rong hon ntra s€ la giai
phap t6i uu cho san xuét khi sinh hoc tir chét thai
chan nuoi ¢ Viét Nam.

Viéc nghién ciru hdm U biogas bing vat liéu
composite tir soi thién nhién thay thé soi tong hop
con rat han ché, dic biét 1a soi xo dira. Song song
do, khi st dung soi xo dura thd chua dugc dinh
hinh trong gia cong ham u biogas thi rat kho khan.
Nhu vay, viéc gia cong tAm mat soi xo dira giap
cho viéc gia cong ham t dé dang hon. Pong thoi,
khao sat ty 1€ chat don CaCO; nhim nang co tinh
san phidm va giam gia thanh san xuét, tr d6 xay
dung cac budc gia cong ham i biogas composite
gia cuong bang so1 xo dura theo phuong phap thu
cong 1a thue su can thiét. Vi c6 thé tan dung dugc
nguon nguyén lidu tai chd, san pham than thién voi
moi truong va dam bao dugc yéu cau ky thuat.

2 PHUONG PHAP NGHIEN CUU
2.1 Nguyén liéu

Soi 16i xo dira (tach béng may) dugc mua tai
huyén Mo Cay, Bén Tre. Soi sau khi dem vé dugc
lam sach va phoi kho so bg. Nhua polyester (UPE),
chit déng rin Methyl Ethyl Ketone Peroxide
(MEKP), chit don CaCO; dugc mua tai Cong ty
TNHH SX — TM — DV Nguyén My, phuong Hung
Loi, quan Ninh Kiéu, TP. Cin Tho.

2.2 Phwong phap nghién ctru
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Viéc gia cong ham U biogas bang vat liu
composite soi xo dira duoc thyc hién bang phuong
phap thu cong. Pay la phuong phap gia cong
khuén h, cac cong doan déu thuc hién bing tay.
Phuong phap nay chi sir dung cong nghé don gian,
thong dung, d& 1am, céu trac san pham ¢6 thé thay
d6i dé dang, chi phi du tu thiét bi thp, gia cong
duoc cac chi tiét ¢6 hinh dang phtrc tap khong doi
hoi trinh do ciia cong nhéan cao. Dé ha gia thanh
san pham va nang cao co tinh cua him 1, viéc sir
dung chét don 1a rat can thiét va CaCOs duoc chon
dé lam chit don trong gia cong san pham. Viéc
khao sit ty 1¢ CaCOs; ciing dugc tién hanh. Béng
thuc nghiém xay dung qui trinh gia cong cdc mau
thir voi vat lidu cot so1_x0 dua trén nén nhya
polyester. Dé gia cong mau thir & ty 16 nhya UPE
50 v6i CaCOs 1a 40%-60% gdém 91.35g mat sgi xo
dira, 112.75 g nhua UPE, 169.75 g bt da, 1.13 g
MEKP so véi trong lugng nhua, khéi lugng céc
mau thir ty 1& khac ciling duoc tinh twong tu dua
trén khéi lwong soi khong di, ty 1é nhya UPE véi
chat don CaCOs;va MEKP dugc tinh bang 1% so
v0i trong lugng nhwa. Viée gia cong cac tam mau
vat heu dugc tién hanh theo phwong phap thu cong.
Céc tAm mat sgi xo dira gia cong & didu kién nhiét
d6 T= 120°C, thoi gian ép t = 300 s va ap suét ép
P= 500 Psi. Cac tAm mat c6 khdi lwong phan bd
theo dién tich cua sgi khoang 250 g/m>.

Anh huong cua céc ty 1¢ gia cong dén co tinh
cua vat liéu méu thir d}f(jC ‘dénh gjé thong qua ket
qua do dd bén kéo, uén’béng thiét biZwNick/Roell
BDO — FBO50TN (c6 xuat xtr tr Bre). Mau do kéo
cua mau thu dugc do gheo tiéu ’chuén ASTM
D3039/3039M, mau do udn dugc cat theo phuor}g
vuong goc voi sgi gia cuong va do theo ti€u chuan
ASTM D790M/84.

3 KET QUA VA THAO LUAN

3.1 Két qué khio sit ty 18CaCO; dén co
tinh tam composite

3.1.1 Anh huong ciia ty 1¢ CaCOsdén modulus
dan hoi kéo

Qua thuc nghiém ta thu dugc bang Kkét qua

khao sat ty 1&é CaCOs khac nhau duoc trinh bay &
Béang 1.

Bang 1: Két qua khio sat ty 18 CaCO3dén modulus dan hdi kéo ciia tim composite

Ty 1& UPE - CaCOs T 18 30-70%

T 18 40-60%

Ty 18 50-50% Ty 1¢ 100-0%

Modulus dan hoi kéo (MPa)

7156.13 £449.13 5741.88 £108.09 4541.15+173.39

3483.9 £25.23
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Hinh 1: P6 thi modulus dan hdi kéo composite s¢i xo' dira theo ty 1é chat don

Qua d6 thi ta thiy rang khi thay doi ty 1é
CaCOs thi modulus dan hoi kéo ciing thay doi déng
ké cu thé khi giam ty 1& don thi modulus dan hoi
kéo ciing giam cung voi cac ty 1¢ don tuong ung.
Nhin chung, khi str dung chat don thi cac mau thir
déu c6 modulus dan hdi kéo cao hon so v6i mau
khong str dung chat don CaCOs, & mau ty 1€ 30-
70% cho modulus dan hdi kéo cao nhat va nhé nhét
la mau ty 1¢ 50-50% trong ddy sir dung chit don
CaCOs. Do chit don 12 CaCOs ¢6 dd min cao, kha
ning phan tan tot va tham gia vao qua trinh truyén

tai lyc nén khi thay déi ty 16 don lam thay déi
modulus dan hdi (modulus dan hdi thé hién cho do
cling vat lidu, do d6 khi ta thém cang nhidu CaCO;
vao vat liéu lam cho vét liéu c6 kha nang chiu luc
t6t hon va tré nén cing hon nén lam modulus dan
hdi ting).

3.1.2  Anh huong cia ty 1é CaCO; dén co tinh

Két qua khao sat anh hudng cua ty 1& CaCOs
dén co tinh mau composite sgi xo dura theo cac ty
1é CaCO;khac nhau.

Bang 2: Co tinh ciia miu composite sgi xo' dira theo ty 1 CaCO3

Ty 1& nhwa-chit don Ty 18 30-70%

TV 18 40-60%

Ty 16 50-50% Ty 1& 100-0%

bo bén ke:o (MPa) 18.19 +1.19 22.23+0.52 18.97 £3.55 26.07 £ 0.8
D6 bén uon (MPa) 29.78 + 1.61 41.51+2.14 43.52 +1.45 48.85 + 3.48
Co tinh ciia miu composite sgi xo dira
theo ty 1&é CaCO,
ED6 bénuén OP6 bén kéo
70
60
E 50 =
Z 10
g 30
‘5’ 20 - 1
10 -
0 -
y1€30-70 ty18¢40-60 ty1l¢50-50 1(y1l¢100-0
Ty 1€ nhua - CaCO,

Hinh 2: Két qua do co tinh ciia miu composite s¢i xo' dira theo ty 18 CaCO;

3
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Qua d thi ta thay ring mau & ty 1¢ 30-70% co
d6 bén udn thdp nhét va tat ca déu thip hon so vdi
mau ty 1& 100-0%, giita hai mau & ty 1& 40-60% va
miu & ty 18 50-50% c6 do bén udn chénh léch
khong déng ké. Do bén kéo ciia cac miu ciing thay
dbi theo cac ty 1& khac nhau, & miu ty 1& 40-60%
¢6 d6 bén kéo cao nhét va thap nhit 1a mau ¢ ty 1&
30-70% trong diy miu sir dung chit don CaCO:s,
cung nhu d6 bén udn miu & ty 1& 100-0% c6 do
bén kéo cao nhit. Véi két qua nay cho thiy ty 18
CaCO; anh huong rat 16n dén co tinh cua san phdm
do chit don la dang hat khi tang ty 1€ CaCO; thi
nhya giam lam cho lién két giita cac thanh phan
kém nén dan dén co tinh thép.

3.2 Két qua gia cong ham 0

Tir nhitng két qua khao sat duoc cing véi diéu
kién gia cong ham u bang phuong phap thu cong &
diéu kién nhiét do phong thi ty 16 nhya UPE va
CaCO; thich hop cho gia cong ham u 1a 40-60%.
Viéc sir dung cac két qua nay giup nang cao hiéu
sudt gia cong ham U biogas composite tir soi xo
dira, co tinh dat yéu cau, giam chi phi san xut va
ha gi4 thanh san pham.

3.2.1 Tao khuén va chudn bi khuén

Khuén gia cong ham u la khuén composite gia
cudng bang soi thuy tinh, khu6n gom c6 4 bo phén
tach roi nira ban cau trén, nira ban cau dudi, bé nap
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va thai. Trudc tién tao con mau 1a khuon duge lam
bang bé tong c6 duong kinh 0.6 m. O khudn bé
tong ta quét 1 16p nhya 1én bé mat khudén nham
muc dich 1am bé mit khuén tré nén nhin hon va
gitip san pham khi tao thanh c6 thé tach khuon dé
dang. Tur khuon bé tong ta tién hanh chép khudn
ban ciu dudi ciia san phim, khuén bé téng la
khudn ngoai, san phiam sau khi chép khuén xem
nhu con mau lam tir composite sgi thay tinh va tiép
tuc dugc léy dem di chép khudén mot lan nira dé tao
khu6n ngoai ban ciu dudi cua san phim ham u
thay cho khuon ngoai la khuon bé tong. Vi khuén
bé tong sau khi gia cong san pham kho tach khuén
va khong st dung duoc 1au. Do do6, ta can chép
khuén bang composite sgi thuy tinh ¢6 thé lam
dugc nhidu san pham va tach khuén dé dang.
Khudn composite bang soi thiy tinh dugc gia cong
vO1 nhya duoc tron voi chét don (CaCOs) va vat
lidu cbt 1a soi thuy tinh, c6 bé day thanh khoang 3
mm. Sau khi thu dugc san phdm composite khuon
dudi bang soi thiy tinh ta tién hanh tao khuén trén
béng cach dung dat sét tao long trong cua khudn va
gia cong san pham ban cau trén. Tir san phim ban
cdu trén ta ding dat sét dé tao Hinh 2 ong nap va
thai dé chép khuon, khuon 2 6ng nap va thai cua
ham U lam bang composite soi thiy tinh. Khi cac
khuon di duoc tao thanh (Hinh 3) san pham dugc
tién hanh gia cong.

L6 thoat khuon

L6 thoat khuon

Khuon bé thai

T

I}huén trén
v

Khuon bé nap

Hinh 3: B) khuén sin phim
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Trudc khi gia cong ham u viéc kiém tra va vé
sinh khuon 1a rat can thiét. Khuon dugc danh bong
lai bang gidy nhim dé bé mit khuon khong bi go
ghe va bong hon. Sau d6 ¢ day khuon duoc khoan
16 va gén voi xe vao dé tao 15 thoat khudn gitip cho
qué trinh tach khuén san pham duoc thuan loi.
Dung bing keo dan 156 thoat khuén dé cho nhua
khong bit 16 khi gia cong sau d6 thoa wax thoat
khuon. Khi thoa wax thoat khuon ta phai thoa that
k¥ tir 6 — 8 1an, sau mdi 1an thoa chd cho dung moi
trong wax bay hoi hét sau d6 dung vai sach lau bo
16p sap kho trén bé mat khuon va tiép tuc thoa wax
thoat khuon 1an tiép theo.

3.2.2 Chudn bi preform, cach sdp xép sgi va
gia céng ham i

Sau khi da chuin bi khuon, budc tiép theo ta
can chuan bi nguyén li¢u, thiét bi can thiét cho qua
trinh gia cong san pham. Tlr qua trinh khao sat &
trén, preform dwoc st dung & dang cac tAm mat
khong xir 1y va khong st dung chéat két dinh,
diéu kién gia cdng mat soi nhiét d0 T=120°C, thoi
gian ép t=300s, ap suat P=500Psi. Cc tim preform
sau khi gia cong dugc cit bo ria véi hinh dang
tam phéang (Hinh 4) va dugc trit lai trong tii nhua
PP, khi gia cong hdm u méi dwoc dem ra xép
vao khuon.

Hinh 4: TAm mat s¢i diang dé gia cong him

Mat sgi duoc chuén bi xong, budc tiép theo hén
hop nhya dugc dem cén va trdn voi chit don
(CaCO:) theo ty 1& 40/60. Chat déng rin MEKP
1% dugc tron vao sau khi bat dau str dung (Vi nhya
ta dung 1a nhya nhiét ran khong ty dong ran & nhiét
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d6 thuong do do ta can dung chat xuc tac cho quéa
trinh dong ran san phdm. Néu str dung MEKP qué
nhiéu s& 1am cho san phdm bi cimg va qua trinh
dong ran nhanh kho gia cong, con st dung chit
dong ran thdp s& lam san pham khong dong ran
hoan toan. Qua khao sat tim ra duogc ti 1¢ tdi wu cho
qua trinh gia cong la MEKP 1%. Khi ta st dung
chat déng ran thi ta nén dé vao khi bat dau sir dung
va tron déu voi hdn hop nhya nhim gitp cho thoi
gian gia cong san phim lau hon va giup san phdm
két dinh tét hon).

Khi nhya va preform soi xo dira da dugc chuén
bi xong, tién hanh gia cong san pham. Trudc tién,
mdt 16p nhya gelcoat duge quét 1én bé mat khuon,
16p nhua gelcoat nay can duoc quét ky va déu.
Nhua gelcoat dugc quét vao khuon nhim muc dich
tao san ph'flm c6 bé mit bong va khong cho sgi xo
dira bi trdi 1én trén bé mat san phﬁm ra ngoai san
phim. Sau khi 16p gelcoat dwoc quét xong va
bét dau dong ran nhung chwa dong rin hoan toan
thi ta s& quét thém mot 16p hdn hop nhya va chét
don 1én.

Sau khi quét xong 16p nhua thi 16p soi dau tién
duoc dit vao khudn, 4n nhe cho 16p soi dugc bam
dinh vao khuén. Dung co thAm nhua c6 tron bot da
v6i chat dong rén 1én soi va ding con lin ép nhua
giup nhya dugc thAm déu vao soi (Hinh 5). Qua
trinh lan ép cling giup giam ty 1€ bot khi cua san
pham. Sau khi nhya da duoc thim déu 16p soi dau
tién, 1op soi thtr hai dugce dat 1én nhung trudce khi
trai 16p thir hai ta can quét 1én bé mat 16p soi thir
nhit mot 16p hdn hop nhwa sau d6 méi trai 1p soi
thir hai. Cha ¥ 16p soi thtr hai dugc sép vao khuon
theo chiéu Vu6ng goc vai 16p soi thir nhét, khong
trang vi tri noi gura hai tAm soi gitra hai 16p (Vi
néu sép cac 16p soi trang s& dan dén co tinh san
pham & céac vi tri khong dong déu, s& tao tng sudt
tap trung, dé lam san pham bi nut ngay diém tring
va sép cac 16p soi thir hai theo huéng vudng goc
v6i 16p soi thir nhét gitip cho Iuc phan bd trong vat
lidu duoc dong déu va s& giam hién tuong tng suét
tap trung). Qué trinh sip soi va thAm nhya nhu 16p
dau tién. Tuong tu, cac qua trinh dugc lap lai cho
dén khi san pham dat bé day yéu cau.
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Hinh 5: Xép soi vao khuén

3.2.3 Thdo khuén san pham

San pham sau khi gia cong dugc dong ran tu
nhién véi diéu kién nhiét d6 phong. Sau khi dong
ran hoan toan san phém duoc thao khoi khudn. Tai
cac 16 thoat trén khuon khi nén duge thdi vao bén

trong nhdm muc dich dé tach khuén. Viéc thao
khuén duge tién hanh twong tu véi cac khudn con
lai. Cudi cung, ta cit bo bavia khong can thiét va
mai nhitng chd gd ghé ta s& dwoc san phim hoan
chinh.

Hinh 6: Théo khuén sin phim

3.2.4 Nhdn xét vé san pham ham 1 biogas

San phim ham 0 dugc tao thanh bang phuong
phap dip tay st dung khuon composite dugc tao
thanh. San pham khi hoan thanh c6 gia thanh thap
hon gia thi trudng, c¢6 co tinh co thé chap nhan
duogc. Bén canh do, chiéu day cua san phérn tao

&

thanh twrong dbi dong déu do sy phan bb ddng déu
giita soi va nhya. Tuy nhién, san phiam van con
xuét hién nhiéu bot khi, mat trong cuia san phém
khong dugc bong lang do chi dung khuon ngoai.
Nhung nhin chung, chit lugng va hinh dang bén
ngoai cua san pham la chap nhan duoc va ¢ kha
nang canh tranh véi thi truong hdm u hién nay.
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Hinh 7: Him @ biogas composite gia cdng tir tAim mat sgi xo' dira

4 KET LUAN

Khao sat duoc ty 18 gitta nhya UPE va chit don
CaCOsthich hop dé gia cong ham u 1a 40/60%. Vi
cac diéu kién nay thich hop cho viéc gia cong ham
U biogas composite sgi xo dira theo phuong phap
thii cong, dong ran ty nhién & nhiét do phong.

Qua khao sat va gia cong ta thiy tAm mat
khong xir 1y, két dinh ty nhién dugc s dung mang
lai hiéu qua nhat véi diéu kién gia cong tim mat 1a
T= 120°C, t = 300s, P= 500Psi. V&i viéc tao ra cac
tam mat soi xo dira giup cho viéc gia cong ham u
dé dang hon, tiét kiém dugc ngudn nguyén liéu,
tang hiéu suét gia cong.

Cubi cung, bai bao di xdy dung thanh cong cac
budc gia cong ham i biogas composite s¢i xo' dura
dam bao vé& yéu cau ky thuat, co kha ning tmg
dung cao, than thién mdi truong, tan dung duge
ngudn nguyén lidu tai chd, ha gia thanh san xuét.
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