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Fig.1 Effects of the amount of binder added on
mechanical strength of celery paper

FIEL L AT B FE G R A i,
iR R L S R IR R F R T RS R Y
TGRS T ALRARMSR AL, (TR R B 5,
(ESRRAE0 A A s i o > 2ok I 0.9% I, AR
BRI, SRR R 22 | I
Wi 2L R B 2 AR T PO SR B 8 R Y
) |k ER PRSI N R WA NG OF < N NN PR e
T FREF AR IR, S T 4ere etk
AR 2Rh TR AN 2T i 2 [ = A S SR R BE T AN R B
X FEGE I PUIK IR AFAE 22 3 FhRE SRk
LB ARPU K o KL YN RNy CMCL W, T
BEMREN o
2.1.2 3% A A QR ARALRK AR 8 ¥R

AN TR AR TI0-A F8H il A % AR AT LA 56 1 E 114 52
e 2 s g 2 I, BEE Hh s p R,
A 24T 1) BT SR AR A AT 5 ) £ B S 1 R Dk
AN AR I RO 6% I, (AR
AT 51 5 52 A1 T 2R A I SRk B e K AL, 3.01 MPa Al

-22 -



[E nE %
TR AT B A PSR SR A R O B

15.05%, A] UL I A A K 7 34025 4% A AL 1 g
AN B2, g R R I 3 R AR 4Rk ) SiE J
FEIVE; Y HMAES I RO T 6% B, Hilss
TEACK PN . UivE, FEAERLZR AR R ImTE B A A,
T FRARR AL 2 AR AT LA i
3.0F
2.8F
2.6F

241
< 2.2F

——7;
—-— )

I !“i[“?’%ﬁﬂ /%
B2 Hid & E 65 KRR m
Fig. 2 Effect of glycerol addition on mechanical

strength of packing paper
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Table 1 Experimental design and results

PR 26 o i 434 /% N
ha=2 oMC T e PiiksmE /MPa
1 0.6 0.6 4.0 20.93
2 0.6 0.6 4.0 21.32
3 0.6 0.6 4.0 19.84
4 0.9 0.3 6.0 17.43
5 0.6 0.6 4.0 20.17
6 0.1 0.6 4.0 10.77
7 0.3 0.3 6.0 12.09
8 0.6 0.6 7.4 12.50
9 1.1 0.6 4.0 16.93
10 0.6 0.6 0.6 28.93
11 0.6 0.6 4.0 20.82
12 0.6 0.6 4.0 20.73
13 0.3 0.9 6.0 14.36
14 0.9 0.9 6.0 18.76
15 0.3 0.3 2.0 16.29
16 0.9 0.3 2.0 21.43
17 0.3 0.9 2.0 18.27
18 0.6 0.1 4.0 11.86
19 0.6 1.1 4.0 1531
20 0.9 0.9 2.0 27.47

MRPEFR 1, FESLAS IG5 R AR Tk o B 14 [T )
JifE, B

¥=20.55+2.52X,+1.28X,-3.55X,+0.39X,.X,
0.57X,X:-0.55X,X,-1.87X,2~1.97X,>+0.55X,’,

-23 -



U:_l €1 %= = f PACKAGING JOURNAL
2020 £ £ 12 % F 5 B Vol. 12 No. 5 Sep. 2020

Arfre Y HEBRAHPUKRIE ; X, i CMC Bl o XPAS [ 5 R AT 5 22500, AR AR 2 PR
B X, AU BT E X A A B 2 A
K2 HFESWR
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Fig.3 The effects of CMC and gelatin on tensile strength
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Fig. 4 The effects of CMC and glycerol on

tensile strength

5.81932 ‘ | s
4.819 32
I
23381932
€ 281932
0.782 045
1.819 321 — 0.582 045
0.382 045
0.182 045 $ago a5 0.682045
0.282 045 482 05
wige

a ) Mg RV T

T'/MPa
5.81932 -

4.819 32

W%

=3.81932

Dy,

2.81932

1.819 32

0.582 045

0.182 045 0.382 045 0.782 045
0.282 045 0.482 045 0.682 045
w%& ©

b) FEELk
5 BARESH 033K 38 E A9 2508
Fig. 5 The effects of gelatin and glycerol on
tensile strength
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Effects of Additive Amount on Mechanical Properties of

Edible Celery Packaging Paper

GONG Xue, MA Xinyu, DU Caixia, TENG Fei, LIU Tiezheng, WANG Feng

( College of Light Industry, Harbin University of Commerce, Harbin 150028, China )

Abstract: In order to study the effects of additives on the mechanical properties of edible vegetable paper, celery

packaging paper was prepared by pulping, papermaking and drying with celery as substrate, CMC, gelatin and sodium

alginate as binder and glycerol as plasticizer. According to the results of single factor experiment, the multi-factor

experimental analysis was carried out, and regression equation was established to analyze the influence of different

composite additives on tensile strength, and the best mixing ratio of additives was obtained. The experimental results
showed that when the addition of CMC was 0.68%, the addition of gelatin was 0.62%, and the addition of glycerol

was 3.3%, the optimal tensile strength was 26.13 MPa. Compared with the results of single factor experiment, the

mechanical properties of the paper were improved effectively by adding composite additives.

Keywords: celery packaging paper; plasticizer; binder; tensile strength
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