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Physical properties and chemical composition of a hemp core

TANG Xiao-li, MA Ling-fei
(School of Engineering, Zhejiang A & F University, Lin’an 311300, Zhejiang, China)

Abstract: With reference to the national standard for physical and chemical properties of wood and the raw
material for paper, the main physical and mechanical properties of a hemp core were analyzed. Results
showed that the air-dry density of the hemp core wall was 0.240 g-cm™; whereas the hemp core was 0.193
g-cm™; the air-dried tangential shrinkage ratio for the hemp core wall was 5.68%, but for the hemp core it
was 7.37%. Water absorption for the hemp core and the hemp core wall increased over time maintaining a
balance for up to 12 d. Additionally, holocellulose of the hemp core was 799.1 g-kg™, the acid insoluble
lignin was 191.6 g-kg™, the hot water extractive was 56.6 g-kg™, the cold water extractive was 42.6 g-kg™,
and the benzene and alcohol extractive was 57.2 g-kg™. Also, the 10.0 g-kg™ NaOH extractive was 308.1
g-kg™, the ash content was 14.8 g-kg™, and the moisture content was 95.8 g-kg™. [Ch, 2 fig. 5 tab. 7
ref. ]
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1.1 RIEH R

PRI RORRFF S NI AR AE A 5 o 180 em 4K B (Y KBRFF IS 40 i L3 . w3l . N8 3 ANERAL,
MFZEE 60 cm 4N FH#B, 60 ~ 120 em HHF, 120 ~ 180 cm H £,

W F RIRAF B s DA R, 2% GBIT 1928-2009 A 44 4 BE 7 24k il 56 7 32 i 0], DR BRFF 85
EHCEE, RS S5 mm(58) x 20 mm (5 ) x ¢ mm (FFGREER ), &R, s, FEB4H 30 4, M 30 #k
AR R BRFF s b3 HOR 90 /ME Ry RBRAF O BEAE . 5500, PREF MRAT O 2 DIB AR IR, K 10
mm, & L NEA 30 AN, A 30 BRATR RBRAF O SEECR 90 AME R R BRFF KRR . DL B
FEAR I T RAE . BB T4 3R K 2 B I

KRR A2 5 e AR LR A 2R | MRABARR (K, #UK | 10 g-kg' % AL, REE)
WY . KRR Ay S8 b . BURTREIG 10 BERIBRATFES, 2k b vy & 344, BI&E4 ok 10 4
FE, TEAYR RN IR A, THEL 40 ~ 60 H B KIBRFFIISH (29 500 g) MitkEE, 4877t e H
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2% (GBIT 1933-2009 A b % B E 7 Y(GB/T 1932-2009 AF 45t 2 J7 i )M (GB/T 1934.1—
2009 AWK PN E F7 i) R RBRFF S B B ER | AR AR T | T AR R AR A E

LR AEFARIE (GB/T 2677.10-1995 & ARFUR LR 47 4R R S il g )y, MR AR ARRIKIE (GB/T 2677.8-
1994 #E AU BHR AN AR R S RME ), ¥k, ORI YHRYE (GB/T 2677.4-1993 1 4T kK
Vi B IsE Yy, ZRE YK IE (GB/T 2677.6-1994 1 40 FCRHAA AL Il 00 & Bl E ), 10 g-kg
VAR R AR AR BE (GBIT 2677.5-1993 15 ACUERE 1% 20 S AL ARl 0 & Sl )y, KA R (GB/T
2677.3-1993 & 40 FURHK 20 I 2 ), /K AR HE(GB/T 2677.2-1993 & 485Uk K 23 (0 5 Y470 5
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RBRAF 88 3 T TR AT 3 RLR J5 I s, A ®1 RRFERTHE
F A, KRIBRFF 4N 5E N 833 mm, H5E Table 1 Dimension data of hemp core
H 4.26 mm, BUEEJEH 4.07 mm, FFEEFRSHR iz ShFfmm  FEAmm o BUREIE/mm FEEES/%
FRBATATREAI XS R, X AR RER = XUREJE/ T 6.01 3.82 2.19 36.44
FhBE x 100% ,  FH 2K 2R 78 KORRFT 05 BE AH X JEE B2 Ci 8.56 4.89 3.67 42.87
FOBRAF I 0 AT BE 232 [ = B2 38 i A2 /0, P 4 FF T 1041 407 6.34 60.90
BEA Ty 46.74% , FLATBONH I -8 8.33 4.26 4.07 46.74
22 EBE

M2 AL JRRAT B BE F) 2 FIAT B A 5 B 38 O R i/, iz, BER RO, BITRE
FESGINEE BEIE G, HATH LR 2 RE0R, JR#H 2R EUN . RIRFT S BER) T8 0.240 g-em™,
FREEEAR G E N 0.193 g-om™,  RBRAT L AT 2 B RORRAT 05 BE 1) 5 B /0N, AT I R PR AR RRAT S5 1y 28
DR, R A AR GG REOR . S5 AR W BRI T LG 0 9, RORRAT BT B LL AR
/NN
23 T@®ZE

TR AR B BT S K A AR R DU I, RO sl B B 5 K R AR 4 /b B v ot o 2l
AL W EERE R —, RAERBT 455 5 9 gak®, dik 3 fk 4 RIRAF SR BT T4 5%
N 7.29% ~ 1325%, J& T /NG, BEWIRIBRAT I B9 ROT 2 PEELAE o RTS8+ 4 1 45 1) e o 2 2
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Table 2 Density of hemp core and core wall

FF S BE 1 % B/ (g em™) FFE % B/ (g em™)
A
AT HEAR 2T T BN 2T
S 0.290 0.238 0.276 0.204 0.195 0.203
LR 0.243 0.199 0.231 0.192 0.176 0.185
T 0.187 0.156 0.184 0.183 0.165 0.171
Ty 0.240 0.197 0.230 0.193 0.179 0.186

J R ORBRAT S8 9 4 T R a0 B F) 20 3R/ N R i) << gl <5, 5 R A G A% 1) S R R A
L, ELRBRFT A T AL S PR, e Bl AR5 25 DR A I B T 4 R AR SR B R
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Table 3 Shrinkage ratio of hemp core wall

KT T4 %1% ER R
HB AL
END 1w i 1n) A END 2 1w 1) R
L 0217 2.984 5.361 8.382 0.590 5.006 9.333 14.381
Hh 0.354 2.800 5.473 8.446 0.814 4.902 9.072 14.229
T 0.519 3.180 6.211 9.668 1.010 5214 9.701 15.280
1 0.363 2.988 5.682 8.832 0.805 5.041 9.369 14.630
F4 KERFEHTFEHEE
Table 4  Shrinkage ratio of hemp core
. ST T 4%1% 2+ F4i%R%
H Y] 1 % 1 AR Y1 i A TR
i 0.321 3.536 6.532 8.201 0.933 5323 10.668 17.041
B 0.452 4618 7.625 9.856 0.962 6.153 11.254 16.325
T 0.526 4,902 7.946 10.438 1.135 6.378 10.684 16.568
-2 0.433 4352 7.368 9.498 1.010 5.951 10.869 16.645
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RRFF IS WK 5 B 6 . B SRR, fREAC Tl 8 B FhE . IRG . A aSMEs
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W KR

1 SR AN [R) BB A AT 08 BE I W 7K 38 RBRFT e BE I K SR AE TR IR 1 6 h AT 36 243.82%, 24 h oK
Rk 317.94%, 40 d J5 ik 563.46%, JEFFFA G B K) 5.6 %,

] 2 JEAN R EB AL KIBRFF L AW ACR | KIRAF S ACRZEFF AR B 6 h A3k 220.79%, 24 h WK #ik
299.91%, 40 d J5 A3k 530.79%, KL FF I B 5.3 %,
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25 WEAH
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55 27 B 5 0 JE G645« ROBRAT S 1) 4y 3 I Ak 27 4 4 797
800 r ] 2 ¥ 800 1 )
—o— i —e— il —o— T —o— [l —e— 1l —o— T i
. 600 600
N N
™~ ~
#,o| #Hoo |
%400 %400
B =
200 200
0 Il L Il | | Il Il J 0 L L L ! ! 1 1 ]
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
i l/d I Jm)/d

B2 ALK AR L £ A

Figure 2 Relationship between time and hemp core
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Figure 1~ Relationship between time and hemp core wall
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Table 5 Chemical composition of hemp core different parts

i (g kg™ T/ (g-kg™) TR/ (g kg™ P/ (g-kg™)
LRef Y% 793.8 800.7 802.7 799.1
PR AN A BT R 191.3 192.4 191.0 191.6
oKLY 57.9 54.7 57.1 56.6
KA 44.6 373 46.0 42.6
A A ) 60.0 57.7 53.9 572
10 g-kg™ AL B4R 303.5 313.2 307.7 308.1
K5y 153 13.6 15.5 14.8
K5y 95.2 94.4 97.9 95.8

3 i

KRAF 8 I OB R L e has , ROTEdE . AR9E 8.33 mm, W9 4.26 mm, XEEJE 4.07
mm, FFEEZR 46.74% , FFRE B i BE A8 AT s /) 5 BRSO BE (9 25 BE BCAF R IR E R, HIAE
Wi/, IR, B, BB EERG, B RERE R KORRAT S TR 0 4 1) Sk T2 R R R RRAT
S P R 3 R A T Y, RRRAT RN BE T4 S R RRAT A K, T i R AN G <f& i <X, 5K
46 45 1) SRR S AL, RBRAT S RE AWK R 3] 12 d Je B TRE, 40 d J5 BSF{E T ik 563.46%,
TIRAT B AR (1 I KR B A S RPN BE— 20, 40 d J5 B9 ME AT 63 530.79% , WEAKREEAR K,

KBRFE S A 22 4 4 2 T 40 B0h 799.1 g-kg™, REREDEN 191.6 g-kg!, KN 148 g-ke™;
T A ORI BRI AR Y . R IR Y 10 g -k SCSE L B g B T R K00 Bk
56.6, 42.6, 57.2 F1308.1 g-kg',
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