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Abstract

In order to raise the mechanical properties of vegetable paper used for packaging, the entire or
sectioned leaf cut-off celery was macerated to different degrees and two samples of leafl cut-off celery
paper were prepared under the condition of middle scale production. Fiber analyses were given by
Swedish L&W fiber tester. The microstructure characteristics of leaf cut-off celery paper were presented
through photographs from the Olympus microscope and micro-photograph analyzer. Mechanical properties
were tested under standard conditions and their variation was analyzed. Results show the differences in
tensile strength is 1. 323 times between two samples. Compared with leafed celery paper, the tensile

strength of leaf cut-off celery paper is generally 2. 326 times greater and leaf cut-off celery paper also has

541 & T

better break percentage elongation.

Key words

51

T E e H AR R4 h T 1992 451, GE L
Aok R ER Ay E A B R T B SR AR & S
FoU LRGSR RIS, 7E MR PR 7 T R 5
B, Z2RVR TN R ) ) T 4 5 B S AR i o
Bl BEZHAEPETR RA B E , AU E R
A AR 2 07 3K, TR TR R AR, 2 Bk TN
Bto SCHRL6 ~71RM T8 H LI 407k, 0 T A3
FEESE AR PERESEAT TS, 8 4 7 FA B 3R 4%

I

efs H . 2010 -07 —01 & H . 2010 -07 — 16

Vegetable paper, Celery paper, Mechanical property, Fiber analyses, Micro-structure

SCHRE 8 TXF i iR AR BR 20 VI BLBRGE 1 3K,
B FFTHORLARN , AT s R AR A = e b i, b 1
AN AT AR TR B 47 - R AR A M AR R . B AR AT
FIED R LA o A SR AR Rl T AR RS R R R oK
AN TG S AL B i

AR SCR FHBIUBRGE ) 3K, ) P st S 4R A 7™ 2
A AR o SR i, HEAT RERR A DI W AR O 5K
T, 3 M 5 M P S AR I A A R BE , O 55 I B 3¢
AATERE LA, T2 H AR i — P B g SR AR Pk
548 J3E 45 LA I LB A £ 2

s f i [ SRR S TRV B H (2006BADOS A0S ) 15K HE T RS 52 4 el T 4531 H (09ZCGYNC00900)
TEE WA eI, BOE2 , B M SRR AL b 5 Ry o BRI HL R B B9 U7 2 B 5C , E-mail s yehmin@ tjeu. edu. en



i

) Wl R 2. L0 RATHI AN A5 S ML RE D 5 217

1 EMHARRPMHEHERE AL

1.1 TZRERFEFHE

FERXMH TR T ZE (CE RS
71200710060405. 4) , {345 : 25 M5 B 3298 U 5 40 VT
FIR G5 20 BE K bt &8 B3 o 78 21058 ¥ 080 5 )
G M SN, B B AL XA b g Hoas oK
Ko B, BELT R OB 2 5.

TR PR R Z2QS8 — 3008 #I g S 4L HL
HATH ML AR 0S5 B R N T4 T
10 m/min ; 4§ 5 40 mm,

SR HT R 7 30 Rk 77 8 R, B IR AR AT 3 T 3
& 100 ~ 150 kg,

AR EM IR TP A S TR
Ho— B 20 S B BRAT I, OF B — € 04T KL
AR TR LRI 3 ~ 4 em BUSATH,
B —E TR AR . PR A 7 N &
S ARAE A 23 Sl i 44 2 S1.S2. SR I AH [ B AH i
e AR ) R SR L2 R AR,

H T VRN R WIAT AR B, A i 4 Lorentzen &
Wettre 2T 4E 73 B 4SO HOBL Y £F 48 RO #0147 1 %48 48
o o BEAS S1 A0 S2 o gk I £F 4k B4y Hl R
127257199 /> ;2 AHEAS Hh 21 2 (1 7 X4 2 53 531 oy
0.912 1. 281 mm ;2 A A vh 2 4 1) - 34 58 B 53 S
9 26.8.35.6 wm, KUITCIG K EERESEE LA
A SURFTHAR A, K1 R T 2 DEARLT 4
PR R R R 0 14 3 A 1 D0 R A 0 3 DT 3R %
DI 7 B TG B (2T A LU B . AR HE S BT
IXGETt,2 DREAR AR 2 mm KRR LR 4EE R
T35 90% (82% ;5 Fi K 50 wm [ LLF Y £F
ek Bt R 89% 76% . [Al AL Al LA K WAL A
ST HYFT R FE LA

40

30
N
=Rl

10

PR I P | PR SRR S RS

T2 1 2
K/ mm KB/ mm
(@) (b)

BL 24 58 43 A 18
Fig.1 Length-width distribution of the fibers
(a) HEA ST (b) FEA S2
1.2 EMEREHNNEN
B2 02 RO 25 0 SR AR IR R AR R R
HAR O, AP R ST ML Z R A B RN &
o 3R AR AT R AL MiVit T8 1
20 fEE S AR A EEoh B At BRANRK

T T A9 B0 2T 8 73 A1 3 M, 508 2T 2 5 204 O nl
o 02 ] 22 Ak DA R PR T R T A S A, S AR
RO LT ERR A BN R, B4 ~7 EHA
Olympus STM6 T £ I s T 45 B8 A, DGR ¥ ¢
oL, 4 MIES JEFF3E BORET 4 5 8 IR 27 4
BLLEO . B 4 T2 BOIRFIAE R 27 2 8 & 1 50 A%
S BL | B2 AR 2T 4 (9 SUWK T 1903 i Al L b 22 8 O
e B BEARS R Y RS S 2
[7i] — {37 B ) — 105 R 38 5, Ji T R O Y A R 2T 4
AL, BEOIREF4E ) SORK AT T WLAE B 1k o B AR 47 4
UKL B SR AT BF il 2 o 8] 6 2 2F 58 41
50 5 RGO, LR 2F 4 52 52 60, IR (3R 6y 7 3
BRI A Y BB AN 2T 4 s R 2 4 I i S AR R 4
s hii % ARSI AL o T e
SRATHT 1127 4 50 45 SO 1 00, i T 4R R A%, IR
21 YE YL BT I i F-

B2 it B R AR
Fig.2 Leaf cut-off celery paper rolls

CENEF ST

Fig.3 Fiber distribution transmission

2 EMARKIVMER DN

28 [ SRR 7 Al o B A R P (R D) 1Y
R, xb bk 2 FhoREAS 25 M ESRAR Y R BEK T
Prokom 2 | W 2T R R AR5 TR 1, &
23°C 1 50% AR B FUAL B 24 h J5 2B 47 I, I3
K BIBR #E Ny GB/TA51. 3—2002 ( 48 M 48 AR )7 )% 11



218 o Bl B ¥ iR

2010 4

B4 BORAAE AR T 2 5 2 S 4t
Fig.4  Skin fiber covered tube fiber reflex

Bl5  RORAAE AR HE 2 0B At
Fig.5 Skin fiber covered tube fiber transmission

.

K6 L4 AU Gt
Fig. 6  Fiber-weaving structure reflex

I 5E ) A GB/T12914—2008 { 4% 1 48 A Hit 5K 38 FZ 1
Mg ) o LA B4 SE J5 ) Sy 1) 5 3 107 1] S A 1)
1 oA Iy R B R AT 10 AN AR, 10 A4
032 5 BRSSPSR 4RI 10 AN AR 4, 0 3K
FRAER R ST 2 80 mm x 15 mm (K x 98 , 437 fif 1 46
BlJe B e fy)a Je B Al E 0 50 mm

T AR AP PR 10 A AR AR L SR 1
Br 730 T 10 AT R A Sh iR 50 T b v
25 FVAE 5 2R B AR 25 R T 1B 98P B (AR A
A8 SRR T AR AL 0L L TC R 5 S bR
HEZE, C N7 5 R,

B 7 WA A

Fig.7 Break edge transmission

C=5/A

X AN, AR n =10

FELLR (9 20 B o, B A 5t 0 45 0 2 o 1 6 1)
DI S O TP ORRIREAS Z R0 L 35, 38 DA%
Py B i i (R A o (1) R O S8 0 385 I X E R
RZ 25,

M1 1 AT LA OFEAS ST (R A 1) BT 5 588 i
Ay R FREA S2 (R 9\ i) BL 5K 38 S5, S1.S2 1 9 i)
Bi o B SE {40 9 K 2. 173 5.1.643 5 kN/m, B
S1 rak s B & S2 1 1. 323 f%, HJF P 7E F AL A S1
(O FT 3K FERE A A PP AR 4T i 2 RN E R 2, @
ST RGNl PL ok o A B 25 57, B ) Bt ik o B AR K
JE H 2T 2 ) A 22 2 2 A vh S 4L & 5 T S2 SR AR TG
225t . QLSRR BT B {E AR AR 4k, ST W R R
T S2 (RN bR 22 KA S R BT LR H,S1 R
JEARARIE K . @FEAR S1.S2 B 1] B 5K 5 A 1 2
(S B4 50 4 0. 237 5.0.227 3 kN/m , 3 B £ 4
ST %2 A 19 B 5K 5 B2 L 5 7 3 (i A8 AL R B A K
BT HsK 5 d BUsK T BR LA 15 mm fF A5, 7 DAL K
TS S RS POk SR A AE B RO A . RE AR
S1.S2 KR 1) Bt 5K 588 8 A5 53 28 5000 7 B4 43 1 A
0.1096.0. 136 6, FEA S2 1 4513 i T 7k 38 J3 %o
P A X A8 A A K, 2 T S2 W B AT Tk R i - 1
RN R R o B 7E W 24 ZE fify 28 57 259 {6 AR {6
1T, FEAS ST.S2 [ A N 1w DBy 24 4iE {if1 2% 1) 5F- 24 (i 43 331
H71.297 5% 0. 823% ,S1 [ W7 24 4iE fift 2 45 ks BEAS
S1.,S2 [y 2N 1] DB 222 40E e 23 A o 2 114 °F- 4 43 )
0.207 6% .0. 111 4% , 78 5 Z B0 F ¥ 8 5 5
0.1599.0. 1354 , SR BIFEAS ST 1Y B 24 4 i 2 018 2
24 %o A AL S AR AR R K . M2 BRI,
ST H PSR SR LA R F S2 Wbk sk 3, H S1 7 34
TE A AR AT




4 G R 4 b FESARH A DL H JHL DL R 5 219

R1 EHAFRAMENRFHEGREERERREY

Tab.1 Average, standard deviation and variation coefficient of leaf cut-off celery paper properties

% i A brifEZ S ARFRBC
S1 S2 S1 S2 S1 S2
JEBE/mm 0.217 0. 189 . 0652 0.0501 0.3005 0.2651
NPk /N 26.20 25. 60 L9110 4.6190 0.1111 0.1804
K mdiak 71/N 39.00 23.70 L2150 2.1980 0.108 1 0.0927
W BT R /KN -m ! 1.747 1.707 . 1940 0.3079 0.1111 0.1804
T K R /KN -m ! 2.600 1.580 .2810 0.146 6 0.108 1 0.0927
2 1] 7 24 % % 1.323 0. 825 L2201 0.0920 0.166 4 0.1115
T8 ) W7 24 4E R R % 1.272 0. 821 L1951 0.1308 0.1534 0.1593
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Tab.2 Test data of celery paper properties

A Bk /N B3R /KN m ! AL AE 3/ %
FEAILS JELFE /m
Wi B 1 Wi i 11 Wi i 1
S1 0.217 26.20 39. 00 1.747 2.600 1.323 1.272
S2 0. 189 25. 60 23.70 1.707 1.580 0. 825 0.821
S3 0. 241 10. 40 12.10 0.693 0. 807 1. 400 0. 700
S4 0.193 14.50 13.10 0.967 0.873 1. 200 1. 400
S5 0.218 10. 10 7.40 0.673 0.493 0. 600 0. 700
S6 0.172 14. 80 16. 10 0.987 1.070 0.500 0. 500
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