Ky thudt & Céng nghé

Nghién ciru théng sé cédng nghé tao mang cellulose sinh hoc
tr nwéc qua dira khd

Hoang Xuan Nién
Trwdng Pai hoc Thd Dau Mét

Research of technology parameters for creation of biocellulose membranes

from dried coconut juice
Hoang Xuan Nien
Thu Dau Mot University
https.//doi.org/10.55250/jo.vnuf.13.3.2024.135-143
TOM TAT
Mang cellulose sinh hoc lam ttr nudc qua dira khé Id mét trong nhitng vat

liéu thén thién véi méi trvdng va cd nhiéu trién vong thay thé nguyén liéu
Théng tin chung:

Ngay nhén bai: 12/04/2024
Ngay phén bién: 16/05/2024
Ngay quyét dinh ddng: 10/06/2024

mang polyme ¢ nguén géc tir ddu mé san xuédt tui nhwa dung thuc phdm
— logi vat liéu sau khi stz dung hién dang tré thanh gdnh ndng déi vdi céng
tdc xtt ly rdc thadi. Bai bdo trinh bay két qud nghién ctru suw tuong quan cla
néng dé tao mang, lwc ép va nhiét dé sdy dén chdt lwvong mang cellulose
sinh hoc dwoc dai dién bdi 3 chi tiéu chét lwong ld d6 bén xé, chiéu dai dut
va dé hut nwdc trong cdng nghé ché tao mang cellulose sinh hoc 1én men
tir nwdc qué dira khé. Bdng phuwong phdp thuc nghiém da yéu té va téi vu
héa cdc ham muc tiéu, két qud nghién ctru chi ra rdng: D€ mang cellulose
sinh hoc 18n men tir nudc qué dira khé dat duoc gid tri t6i wu vé chi tiéu

Twr khoa: ‘ chét lwong dé bén xé (8,20 mN.m?/g), chidu dai dit (4104,25 m) va dé hat
Mc“mg cellulose sinh hoc, nong do, tao  ,,5c (17,93 g/m?) thi cdc théng s6 cong nghé sén xudt can dém béo cdc
mang. gid tri la: Néng dé cda dung dich tao mang 4,567 %; lwc ép 295,61 N; nhiét
dé sdy 90°C.
ABSTRACT
Biocellulose membrane made from dried coconut juice is one of the
environmentally friendly materials and has many potentials to replace polymer
membrane materials derived from petroleum to produce plastic food packages
Keywords: - which is now becoming a burden for waste treatment. The article presents the
Biocellulose membrane, results of research on the correlation of membrane forming concentration,

concentration, membrane formation.  pressing force and drying temperature to the quality of fermented biocellulose
membranes from dried coconut juice represented by 3 quality indicators: tear
strength, breaking length and water absorption in biocellulose membrane
manufacturing technology. Using multi-factor experimental methods and
optimization of objective functions, research results show that: In order for the
biocellulose membrane fermented from dried coconut juice to achieve optimal
values in terms of quality criteria: tear strength (8.20 mN.m?/g), breaking
length (4104.25 m) and water absorption (17.93 g/m?); the production
technology parameters that need to ensure the following values are:
Concentration of membrane forming solution 4.567%; pressure 295.61 N and
drying temperature 90°C.

1. DAT VAN DE. trang ngay cang trAm trong. Van dé tim kiém

TGi nhua dung moét [an hién d3 tré thanh  vat liéu than thién véi méi trwong thay thé
ganh nang d6i vdi cong tdc x ly rac thai va  nguyén |Bu mang polyme cé ngwdn gdc tir dau
ching dang gép phan [am tinh hi nh 6 nhém mo ( nhu polyetylen) dn xuat tui nhua dung

TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP TAP 13, SO 3 (2024) 135



Ky thudt & Céng nghé

thwec pham d3 duwgc nhiéu qudc gia, t6 chirc phi
chi nh phi hé trg nghiéncru [ 1] .

O Viét Nam, d3 cé mdt s6 cong tri nh nghién
ctru, tim kdm céc loai vat liéu cd ngudn géc s inh
hoc thay thé cac poly me ddu md dé tao vat liéu
c6 kha ndng phan hly cao nhdm giam thiéu 6
nhiém méi trvdng. Trong décd mot s& nghién
ctu dién hi nh nhw: Ngugn Xuan Thanh ( 2019)
nghién ciru tao mang 3D-nano-cellulosemot
polyme sinh loc dwgc tao ra bdi vi khuin
Acetobacter xylinum trong 3 l@i méi truong:
moi trudng chudn, nuc dira va nudc vo gao.
Sau x¥ ly lam sach mang 3D-nano-cellulose
dugc hap phu Berberin- chat diét khuin ngudn
goc sinh hoc - dé tao vat liéu cé cac dac tinh phu
hop cho viéc boc va bao quan thyc pham [ 2]
Nguyén Thi Huynh Nhu va céng sw (2019)
nghién clru thir nghiém st dung mang bacterial
cellulose dwc thu nhan tlr qua tri nh [én men
bé mat clia Acetobacterxylinum nudi trong moi
truong chira 50%nudc dira va 15%s ucros ehdp
phu vai Bacteriocin - mot chat khang khuén tu
nhién - dé tao mang boc thuwc phdm cé kha
ndng phan hly sinh loc va han ché nhiém
khuan thuc pham [3]; Hunh Pai Pha va cong
sw(2017) daghién clru quy tri nh cétao vi soi
cellulose (MBC) & i
xylinum va ddnh gidanh hwdng ciia ham luvgng
vi sgi dén co tinh vat liéu composite [ 4]Pinh

khudn Acetobacter

Thi Kim Nhung va cong su ( 2012}trong nghién
ctu 14 miu nguyén léu phan Bp dugc 65
chldng vi khudn cho rang ching Acetobacter
xylinum cé kh ndng tao mang BC tot nhat
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Hinh 1. Khai cellulose sinh hoc va huyén phu sau nghién

trong moi truong 1én men cellulose & nudc
dira [ 5].

Trong bai viét nay, tic g cong bd két qua
nghién cliru xac dinh théng sé cong nghé phu
hop dé ché tao mang cellulose sinh bc ¢ chi
tiéu chat luvgng cao, ddping yéu @u cla
nguyén |u st dung cho san xuat bao goi thuc
pham. Mng cellulosesinh hoc trong nghién
ctru la san pham duwoc tao ra tir qud tri nhché
bién k hdi cellulos elén men nutc qua dira khd
bang vi khuidn Acetobacter xylinum cé ham
lwgng chat ran khodng 1 — 5% (tuy theo quy
tri nh cdng nglé). K&t qua nghién clru thdng s6
céng nghé ché tao mang cellulose sinh bc tir
nuwdc qua dira khé co thé s& 1a &ng dung hitu
i chcho viéc tao ra nguyén léu “xanh” trong
cOng nghiép san xuat bao goi thuc pham.

2. PHU'ONG PHAP NGHIEN CUU
2.1. Vat liéu va dung cu thi nghiém

- V4t lidu: BoOt dang huyén phinghién tir
tam/khéicellulos e sinh hoc nudi cdy trong méi
treong nudc qua dira khd ( Hi nh 1fuoc thue
hién taiPhongthi nghiém Vat liéundi - Truwong
Pai hoc Thi Ddu Mot theo quy tri nh san xudt
thach dira [ 6] Mot s 6 thdng s & kT thuat chi nh
cla khdi cellulose sinthoc tir nuwéc dura la:
Nong dd hén hop 4 £ 0, 5 % pH 6 — 7; nhiét do
moi truong gay o 30 + 1°C.

- Dung cu xeo gidy thd cdng hands heetuén
theo phuong phap Rapid — Kothen[ 7] :

+ Dién ti ch mat xeo hnh tron,duong ki nh
xeoD: 16 cm;

+S6 mesh lrdi: 81, uédi dan don, ni n.

{T.'

===
—F L
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2.2. Phuwong phap nghién ctru
2.2.1. Phwo'ng phdp thwe nghiém da yéu té .

S dung ly thuyét quy haach thuc nghiém dé
lap k& hoach nghién clru céc cic yéu t6 cong
nghé tao mang cellulose sinh bc tir nudc qua
dira khoé. Phuong phap nay dra trén co sé lya
chon mét md hi nh todn lpc cé nhiéu yéu td
bi€n d6i dong thoi. Céc ¥u t6 bién d6i chon dé
nghién ciru phai 13 nhitng yéu té diéu khién
duoc. Cdn & vao cac mirc bién déi dé 1ap ké
NI thi
nghiém I3p lai 3 [An, €t qua kiém tra la gia tri
trung bi nh da 3 [an I3p lai cac thi nghém.

Nghién clru s&r dung ké hoach thuc nghiém
trung tam hop thanh tryc giao. Mo hi nh toan
hoc qua tri nh nghién &u nhu s au:

Y =bo+ B bix; + Xy buxixy + B byxf

hoach thi nghém cla cac yéu t6.

Cdc yéu té cong nghé déu vao dé nghién
ctru 1a nhitng yéu té diéu khién dugce nhu:
Néng dé xeo (X1 - %); Luc ép (X2- N); Nhiét dé
s@y (X3 - °C).

Cdc yéu té thi nghiém déu ra |3 céc chi tiéu
chat lwvong cia mang Cellulos e sinh hc: B6
bén xé (mN.m?/g); Chiéu dai dut (m); B6 hut
nuwdc (g/m?).

Tinh todn sé thi nghiém:

M0i thong s6 cé 3 mirc bién thién va 2 mirc
bésung (& ; -a)

S8 thi nghém duoc ti nh nhusau :

N=No+Ni1+Na=1+2"+2.n

Trong d6:

n=3: & bién sd thi nghém;

No=1: $thi nghém taitrung tam;

Ni=2"=23=8: $thi nghém tuong &ng
v0i quy haach bac 1 ( nhan thi ngkim);

Na=2.n=2.3=6 0%hi nghém bd sung
tai cadc diém "sao" ( thi ngBim m& réng).

Khi do, ti nh doc N=15 (thi nghém) .

a: vtri dacacdiém "sao" duycti nhtheo
cong thirc:

a= \/\/zn—Z(zn +2n +1) 2t

Thay n = 3 vao cong thic, a = 1, 215, uh
vao trj s6 cla a, ti nh dwc cac gid tri cha cac
bién s6 & diém "s ao" trong cac thi nghéim.

Thuc nghiém da yéu té duoc thiét ké theo
so do Hi nh 2

- Yéu t6 dau vao cd dinh: Ché do thodat nuwdc
cudng birc, dp sudthutchankhéng1, Bkm?

- Y&u t6 dau vao thay doi va mién bién thién
cla ching duoc bd tri ghi fi Bang 1.

X1 : Nong dd tao mang (%)
X2 : Lwc ép (N)
X3 : Nhiét do say (°C)

Qua trinh
tao mang

Y1 : D6 bén xé (nN.m?/g)
= 1Y : Chiéu dai dit (m)
Y3 : D§ hit nwée (g/m?)

Hinh 2. So’ d6 thwc nghiém da yéu té

+ X1 13 N6ng dd tao mang ( trong &n xuat
gidy la ndbng dd xeo), X1 la mot théng s6 quan
trong déi vai su hi nh thanh vadé déng déu cla
mang. Kt qua nghién ciru ban dau ( bubc tham
do) xac dinh duogc ndéng d6 tao mang ( xeo)
trong khoang 2 - 5%

+ X2 13 Lyc ép quyét dinh dén sy thoat nudc
va do déng déu clha gidy. Theo k&t qua cla
budc nghién cliru thadm do cho thay: Néu luc ép
I&n hon 330 N thi mang cellulos ebij rach va nho
hon 150 Nthi mang khd hi nhthanibo vay, clon

khaodng luc ép dé nghién clru 1a: 200 — 300 N.

+ X3 l1a Nhiét do sdy anh hudng nhiéu dén
tinh tao hi nh éda mang cellulose sinh bc tw
nwdc qua dira kho. Nhet do sdy qud cao 8
lam mang c6 hién tuwgng chai chay, bén
dang va bién mau. Nhiét d6 sdy mang
cellulose sinh bc khodng 100 +10°C dudi
khoang nhiét d6 nay thoi gian lam kho
mang kéo dai, trén khang nhiét doé nay
mang celulus ebién dang khéng nhan phang
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( khéng hi nh thanduoc mang)

- Yéu td dau ra: Cac chtiéu chat lugng la két
qua thi nghém saukhi tdng hop dugc ghi chi
tiét tai Bang 2.

2.2.2. Phén tich va xu ly sé liéu

Ti nh ckit cda mang cellulose sinh bc tao
hi nh theo plrong phdp san xuat gidy duoc
kiém tra theo Tiéu chudn qudc gia Viét Nam vé
gidy viét TCVN 3229: 205 vé dd bén xé [ 8]
TCVN1862: 200@é chiéu dai kéo dirt [ 9] TCVN
6726: 2000€é do hut nuwéc [10] .

Cac phép thir dé ki€m tra chi #u chat luong
clia mang cellulos e sinh bc dwoc thyc hién tai
Trung tdm Gidy va Bot gidy - Trwdng Dai hoc
Néng LAm TP. H Chi Mnh.

st dung phan mém STAGRAPHICS dé xtr ly
s6 liéu, ti m pliong tri nh trong quan va xac
dinh gia trj t6i wu cla cac thdng s6 va ham muc
tieuY:1 > Max ;Y2 > Mix ; Y3 > Mn .

3. KET QUA VA THAO LUAN
3.1. Thuc nghiém

Cac budc thi nghiém tao mng cellulos e sinh
hoc tlr nudc qua dira khd duoc thiét ké dua
trén quy tri nh xeo hands heet theo TCVN 8845
—2: 2011g6m: Phabét cellulose sinh hoc tw
nuwdc qua dira khé da nghién dat dé min tao
mang thanh huyén phl c6 nong do da thiét ké
cho cac thi nghém; Dua huyén phi c6 néng dé
theo yéu @u thi nghiém vao thiét bi tao rang
hands heet Ep tao mang theo tfi s ap luc &
thi€t k& thi nghiém dé taoinh Say kho tdm
cellulose dwc tao hi nhKiém tra ti nh chat cda
tdm cellulose sau say kHal 1]

Nghién ctru duoc tién hanh theo k& hoach
thuc nghiém da yéu td. Cac yéu td thi nghém
la Néng do xeo (X1 -%); Luc ép (X2- N) ;Nhiét
dé say(Xs - °C) .M én bién thién, khdng bién
thién cha cac yéu té trong ghi trong Bang 1.

Bang 1. Bang bién thién cac yéu té nghién ctru

L e Ky Ponvi  Khoang bién Mién bién thién
Cacyéuto a oa
hiéu do thién -o -1 0 +1 +a
Néng do xeo X1 % 1 1, 32 2 3 4 4,68
Luc ép X2 N 50 166 200 250 300 334
Nhiét d6 sdy X3 °C 10 83,2 90 100 110 116, 8

3.2. K&t qua nghién ciru

Cac théng s6 nghién clru chi tiéu chat lvgng
clia mang cellulose sinh bc thu duoc tir ma
tran thuc nghiém theo mién bién thién cda cac
yéu t6 dau vao (trong Bdng 1) . &t qua cac thi

nghiém dudi dang ma héa duoc chuyén thanh
dang thuc ghi tai Bang 2.

Dai dién clla mau vat - mang cellulos e sinh
hoc - trong cac thi nghém dugc mo ta trong
Hi nh 3.

Hinh 3. Mang cellulose sinh hoc tir nwé'c qua dira khd
a) Mang chiju lwe ép qud cao; b) Mang bi sdy qud nhiét; c) Mang dat yéu céu chét lwgng.
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Bang 2. Két qua thi nghiém

Yé&u td thi nghiém dau vao Yéu td kiém tra
™ dang ma héa xeo (%)  (N)  sdy(q \mNm/e) dur(m) oo
X1 Xz X3 X1 Xz X3 Y1 YZ Y3
1 -1 -1 -1 2 200 90 4,502 3206 22,628
2 1 -1 -1 4 200 90 5,475 3466 25,116
3 -1 1 -1 2 300 90 5, 985 3468 24, 361
4 -1 -1 1 2 200 110 5, 205 3579 21, 023
5 1 1 -1 4 300 90 8, 598 3980 19, 313
6 1 -1 1 4 200 110 4,838 3366 25, 656
7 -1 1 1 2 300 110 4,876 3368 21, 352
8 1 1 1 4 300 110 4, 868 3370 19, 732
9 -a 0 0 1,32 250 100 5, 683 3586 18, 366
10 +a 0 0 4,68 250 100 6, 966 3685 20, 055
11 0 -a 0 3 166 100 4, 889 3218 23,625
12 0 +a 0 3 334 100 5,463 3509 18, 805
13 0 0 -a 3 250 83,2 6, 239 3673 26, 306
14 0 0 +a 3 250 116, 8 5, 036 3478 25, 035
15 0 0 0 3 250 100 7,579 3609 20, 469
3.2. Xt ly sé liéu + Standard Error of Est. =0, 412391
Xt ly s6 liéu bang phan mém Statgraphics, + Mean absolute error=0, 191564
k&t qua nhu s au: +  Durbin-Wats on s tatistic=3, 01909
3.2.1. D6 bén xé (Y1) (P=0, 9747)
- Phanti ch phuong s acho Y1 ( 8 bén + Lag 1 residual autocorrelation =
xé) ta co: 0,513211
+ R-squared =95, 4939 percent Khi dé, phuong tri nh twong quan ang thuc
+ R-squared ( adjusted ford. f. ) =87, 383 clia md hi nh cé dng:
percent

Y1=-128, 242 + 6, 84546{X 0, 28842*X+ 1, 80889*X- 0, 458382*¥ + 0, 0049975*XX> -
0, 0495125*%X3-0, 000346122%X-0, 00122625%%X3—0, 00701792 %X (1)
- Do thj biéu thj twong quan gitta Y1 va cac bién s6 duwoc biéu thj & Hi nh3:

Edtimated Response Surface
X3=100,0

Y1

Hinh 3. D6 thi twong quan giira dd bén xé véi néng do keo, ap lwc ép va nhiét do sy
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- Phan ti ch phuwong sai@a Y1 - phuong tri nh
(1) cho tly khdng cé kit thuorng ndo trong cac
tham sé qua gia tri chi s6 théng ké RSquared la
95, 4939% &Is6 thdng ké R=87, 383%iéu thi
sy phu hop dé so sanh cdc mé hi nhdi sé luvong
bién doc 1ap khac nhau.

Khi chon [ P] =0, 05, cé 8 gia tri Eaaatio
I&n hon [ F] tralBng[ 6. 61] udng (ng vdi 8 gia

Y1 =

tri cuaP-Value (0,0169 0,018; 0,0066 0,0412
0,0193 0,0036 0,0084; 0,0086) cé y nghia
théng ké cao.NghTa la nhitng s6 hang chira Xs;
X2; X3; (X% (X% (%)% %Xs; %Xstrong phuong
tri nh trong quan cé y nghia. Ngroc lai, § hang
chltra X1X2 ¢c6 mic dd tin cidy thdp. Vi ay
phuong tri nh X cé thé viét nhu s au:

6, 84546*X - 0, 458382*¥ + 0, 28842*X - 0, 000346122%X + 1, 80889*X -

0, 00701792*%K-0, 0495125%XX3- 0, 00122625%%XXs - 128, 242 (2)

Phan tich si anh hudng cha cac bién s6 Xi;
X2; % dén Yiquahamtuongquan(2) tacété
nhan thay: Tac dng cda ndbng dd, lrc ép, nhét
dod Xi; % ; % trong qud tri nh 8o mang dén do
bén xé theo quy It phituyén bac 2, adngbién
tlr (-00) dén diém cye tri. Nghia la cac \Bu t8 Xy;
X2; %tingdan dénYiting, nhungchtingdén
diém cuc tri, khiv@t qua diém cuctri, éu cac
yéu td trén ti€p tuc tadng Y1 s& giam. Cac tuong
tadc hdn hop X2*X3; %*Xs lam gidm do bén xé.
3.2.2. Chiéu dai dut (Y2)

- Phan ti ch phuong s ai cho ¥(Chiéu dai

dit) tacéd cac ke sé sau:

+ R-squared =97, 666dercent

+ R-squared ( adjusted ford. f.) =93, 4651
percent

+ Standard Error of Est. =50, 2432

+ Mean absolute error=23, 3614

+ Durbin-Watson statistic=1, 69547
(P=0, 2977)

+ Lag 1 residual autocorrelation =
0, 125248

Khi dé, phuong tri nh twong quan ang thuc
ctia mod hi nhY, cé dang:

Y,=-10187, 4 + 1004, 89X 42, 3877*X+ 140, 116*% 2, 45131*X +1, 1675*¥X; -
12, 2875*¥X3-0, 0395293*%X -0, 24575*XX35-0, 237098*% (3)
- D6 thj biéu dién s utong quan gitta Y2 va céc bién s 6 nhr Hi nh4.

Estimated Response Surface
X3=100,0

3800

3700

3600

Y2

3500

3400

Hinh 4. D6 thi two'ng quan giira chiéu dai dit véi néng dé xeo, ap lwe ép va nhiét dd sdy

- Phan ti ch phuong saiga Y, - phuong tri nh
(3) cho tly khdng cé kAt thudrng ndo trong cac
tham sé qua gia tri chi s6 thong ké RSquared=
97, 666%. H s6 théng ké R =93, 465% biéu
thi sw phu hop dé so sanh cic md hi nh&i s6

lwong bién déc 1ap khac nhau.

Khi chon [ P] =0, 05, #ia tri claF- ratio
I&n hon [ F] traBng ( 6. 61) wdng tng v&i 7 gia
tri ctaP-Value (0,0112 0,0023,0,0092;0,0218
0,001; 0,0047 0,001) cé y nghia théng ké cao.
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Nghfta |a nhitng s6 hang chira X1; %; X3; (X%
X1X2; X%Xs3; %Xstrong phuong tri nh trong quan
céynghia. ® hangchtra ( %)?; (¥?cé mic dd

tin cly thdp. Vi & phuong trinh ¥ (3) cé té
viét lai nhu phuong tri nh:

Y, =1004, 89*X+ 140, 116*X+ 42, 3877*X- 0, 0395293*K + 1, 1675*X*X, - 12, 2875*X X3 -

0, 24575*XX3- 10187, 4

- Phan ti ch & anh huwdng cha cac bién s6 Xy;
X2; % dén Y2 qua ham tuwong quan nhu'sau:

Tac ddong cia ndbng dd, va nhét d6 tao mang
X1; % dén chiéu dai dit Y, theo quy It tuyén
tinh. Nghia la X; %tang chiéu dai dirt tdng. Tac
dong cla yéu té lyc ép X, dén dd bén kéo theo
quy luat phituyén bac 2, dngbién tir (-o0) dén
diém cuc tri. Nghia 1a khi X2 tdng dan dén Y
tang, nhung chitang dén diém cuc tri, khivgt
qua diém cuc tri, ¥u td X, tiép tuc tang Y, s&
giam. Cdc tuong tac lon hop X2*X3; %X*X3 lam
giam chiéu dai dit, Xa*Xz 1am tdng tri s & chiéu
dai dut.
3.2.3. B4 hut nworc (Y3).
D6 thi, phuong ti nh ding thuc quan hé giira

(4)

céc bién s6 va gid tri Y3

- Phan ti ch phuong s ai)o hut nwdc) cho ¥
ta co:

+ R-squared =98, 751percent

+ R-squared ( adjusted ford. f. ) =96, 5045

percent
+ Standard Error ofEst. =0, 505864
+ Mean absolute error =0, 231804
+ Durbin-Watson statistic=1, 99716
(P=0, 5026)
+ Lag 1 residual autocorrelation =
0, 001504
Khi dé, phuong tr nh ding thyc quan hé
gitta cac bién s6 va gid tri Ys la:

Y3=212,449 + 4, 13846*X0, 0483121*X- 3, 9853*X-0, 374238*¥ -0, 0344725*XX, +

0, 0696625*XX3 +0, 000134389%%- 0, 00038125*%X3 +0, 0191459*%

(5)

- PO thi bi€u dién suutong quan gilta Yz ( 5) va cac kin s 6 thé hién tai K nhS.

Estimated Response Surface
X3=100,0

Y3

Hinh 5. D6 thi méi twong quan giira bién hut nwdc véi ndng dd xeo, ap luc ép va nhiét do say

- Phan ti ch phuong saiaa Y3 (5) cho tly
khong ¢ bat thwong nao thwdng nao trong céc
tham sé qua gia tri chi s6 thong ké R-Squared=
98, 7516 %Hé s6 thong ké R= 96, 5045 %iéu
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thi su phu hop dé so sanh cdc md hi nh&i s6
lwong bién doc 1ap khac nhau.

Khi chon [ P] = 0. 05, c6 5 gia tri Eaaatio
I6n hon [ F] trabbng [ 6. 61] udng ing vdi 5 gia
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tri cdaP-Value (0,0002; 0,0269; 0.0002;
0.01150. 0002 cdy nghia théng ké cao. NghTa
la nhitng s6 hang chira X1; %; (X% (X% %X
X2X3 trong phuong tri nh trong quan cd y nghia.

S6 hang chira XaX3; %; (%% c6 mirc do tin cay
thap. Vi & phuongtri nh¥%(5) cétéviét nhu
sau:

Y3=1,51286*¥ -6, 69673*X+ 0, 056761*X+ 0, 0114438*% + 0, 01682*XX, -

0, 0021165"%XX3+ 103, 138

- Phan tich sy anh hudng cla cac bién sd X3
X2; % dén Y3 qua ham tuwong quan nhu'sau:

Tac déng chia ndng d, va nhiét d6 trong qua
tri nh 8o mang X1; % dén dé hat nwdc Ys theo
quy |t phituyénbic2, cé@séa> 0, nghch
bién tir (-00) dén diém cuc tri. Nghia la khi ong
do X1 va thoi gian tac dong cla nhiét d6 Xs tang
din dén do hut nudc Ys gidm. Nhungchi dén
diém cuc tri. Khi vt qua diém cuc tri, ¥u td
X1va X3 tiép tuc tdng Ys s& tdng. Tac dng cla
yéu t6 nhiét dd X, dén d6 hut nudc theo quy
luat tuyén tinh. Cac tuong tac hon hop X2*Xs
lam giam d6 hat nudc, X1*X2 lam tang do hut
nwdc. Nghiala X; %tang do bén xé tang.

(6)

3.2.4. Téi wu héa ham muc tiéu chung

Muc tiéu cho mdi twong quan la: t6i da hda
dd bén xéY: (Y1 » maximize) ,tdi da hda chiéu
dai dut Y2 (Y2 » maximize) vatdi thiéu hda Y3
(Y3 = minimize)

K&t hop cac két qua nghién cliru vé gia tri cha
cdc chi tiéu chat lwvong cia mang cellulos e sinh
hoc ghi tai BAng 2; s dung phan mém x li &
liéu Statgraphics ta cé dugc gid tri t6i wu cla
cac ham don |é twong &ng v&i cac gia tri mic
thap, cao, i wu cla théng sé dau vao ( bén s6
diéu khén duoc) . Chi éit gia tri t6i wu cla cac
ham don |é ghi tai Bang 3.

Bang 3. Xac dinh gia tri t6i wu cta cdc ham muc tiéu

Yéu td nghién ciru dau vao

Gia tri t6i wu cia ham muc tiéu

B 3 Murc Mrc Mirc
S Mtrc Murc . . .
Ki hiéu tha cao toi wu toi wu toi wu Y1 Y2 Ys
P voi Y1 voi Yz voi Y3
X1 1, 32 4,68 4,28 4,68 1,32
X2 166,0 334,0 2911 3126 166, 0 8, 29 4397, 78 17,01
X3 83,2 116,8 88, 3 83,2 103, 3

Tl cac théng sb ghitrong cdc bdng2 va 3, so
sanh Wi cac dit liéu ti nh todn da TCVN 5899 :
2001 [ cdi cung] chung ta cé:

- Cac tri s6 Y1 thay déi tir 4,502 — 8,598
mN. n?/g trong cac thi nghém. Theo TCVN
5899 : 200thi cactisd vé dod bén xé trong tat
cad cac thi nghém déu dat yéu du. Tai cac
théng s6 t6i wu, ti s6 do bén xé dat 8, 29
mN. /g > tiéu chuan [ 4, nN. nt/g]

- C4c tri sO Y, thay d6i tir 3206— 3980 m,
trong cac thi nghém. Theo TCVN 5899 : 2001
thi cdc ti s6 vé chiéu dai dirt trong tat ca cac
thi nghém déu dat yéu du. Tai cdc thong so toi

142

wu, tisé chiéu dai dit dat 4397, 78n > tiéu
chuan [ 3200m]

- Cactrisé Ysthay d6itir 19, 3+ 26,31 g/m?
trong cac thi nghém. heo TCYN 5899 : 2001
thi 6 thi ngkim c6 do hut nwdc nhung tai cac
tri s6 t6i wu cla cac thdong s6, gia titéi wu cla
ham muc tiéu vé d6 thoat nudc dat 17, 01 g/m
< tiéu chudn [ 23 g/m].

Téng hop cac két qud & Badng 3, s dung
phan mém Statgraphics dé xtr ly sé liéu va tim
két qua hop ly cda cac yéu td dat dwoc mirc d6
t&i wu hda téng, chi tét ghi tai Bang 4.

TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP TAP 13, SO 3 (2024)
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Bang 4. Téi wu ham da muc tiéu

Théng s6 t6i wu

T8i wu ham muc tiéu tdng

X1 X2 X3

Y1 Y, Y3

4,57 295,61

89,99

8,20 410425 17,93

4. KET LUAN

DO bén xé clia mang cellulose sinh bc dat
gid tri t6ivu la 8, 29 mN. n?/g khi nbng d6 tao
mang dat4, 28% lrc ép 291, 08 Nwu nhiét do
sdy 88, 34C.

Chiéu dai dirt cda mang cellulos e sinh bc
dat gia tri t6i wu 13 4397, 78 m khidng dé tao
mang dat 4, 68 % uc ép 312, 69 Nva nhit do
sdy 83, 2C

DO hat nwdc ctia mang cellulose sinh bcdat
gid tri téiwu 1a 17, 013 g/rhkhindng d6 tao
mang dat 1, 32 % uc ép 166 Nva nhiét do say
la 103, 33C.

Nghién cru cho két qua tdi wu déi vdi ham
damuctiéu nhusau: B bénxé 8,20 mN. nt/g,
chiéu dai dit 4104, 25 m d hat nwdc 17, 93
g/m? khi cac théng s6 dam bao cac gid tri: Nong
do ctadungdi chtaomang ( %) 4, 567 % lrc ép
(%) 295,61 N; ritidosay (N 90C.

LO1 CAM ON

Nghién ctru nay dupc si hd tro kinh phibdi
B Khoa hoc va Cong nghé cho dé tai “Nghién
cru cdng nghé sdn xuit mang cellulos e sinh bc
tlr nuwdc qua dira kho &ng dung lam bao goi
thuwc phdm” - nhiém vu khoa hoc cdng nghé cap
quéc giama s6: BTPL. CN15/19.
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