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e oror Y, ML A LR W R N £ R
AT ARG 5 i AR B 2, FL7E 3 6 MG IR TRL S (<
110°C ) B AEARAF R AL 19 A B R il fa 2
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FRAEF R : 1R /K (PR EE 3:5. 501, 5) 4L Ak s 1 1
FH105°C N 3 h, G- 4 R A5 R TS EE 530 48%
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B/INIFEE I RFSE T i HR R P R 0 B8 FOKIN AR 4 3 |
AT E AN 45 B E 0 400 kGy 5 IEAL B T K, 2R
JH PR B8 B A T 2% I 2T 4 25 4 3 3 ) A ko PR A 1
16. 11%H1 14. 53% , AR 4L 5 41. 10%, DL L5
Y78 B i ] Ak AT DA g A B T A R A L Y 43
BIRCR . R T B R A B T AR AR AT 4 2R
NGl A AE R oY SRl b DU R AL B S 9
TMASTE I MRL, RGBT AN [ HEGR | SR i B i
Jof S TRD G FH R — 2L 43 B A5 e 2 4 R R FIR i R
PRARNGERE (52, B 2E A5 A IR R) FR 1R 4 5 v 4%
FERTA G RN EAE T2, Il 2 5E 2450 L Y bl
RtS%

1 MR5AE

1.1 #HE5RF

THASTE BT RS K = 2R T A R WL, A AR
TR TR TR v A . bl AR | &£F
A — BEYRARE &, W T 38 [E Sigma A A R B R
Bk arpral, W ¥ 254 A AR A BR A 7 5 1056
KALEBETFK,
1.2 FEMNFEE5ES

FRPHIRIE T 2. 96%10" Bq * Co—y 4R ML WRGH
KA 2E SRR B R ESE BT s FW 177 b i b, K%
B AS A BRA ] ;1T -6 TR PR, VL AU SRR
A B ; DZKW-s—4 HL BV IR K 840, Jb st Aok
HIEE Y7 A 28 A R 2 7 GZX — 9246 Hi, Bk XU T4 46
SHZ-C 7K EIRAR D #%  YXQ-50SIT 37 20K J1 2895 K
iy, BRSO A FRA B BRI s BlueStar A %£5h
PG R T, AL Rt AR B B ER e 0y A PR A F]; RE -
20008 Jight 25 &AL, B o EARAR) 5 UltiMate 3000
T SRR 3%, 95 BB R B A BR A 1] 5 Eco-S15
Ak RGE, i RBRAERA RAT]

1.3 A E
1.3.1 #BA ff 1 kg MZRTHERLE T £ B

(20 emx20 emx40 em) H, T AT AR AL P,
FRSTIR IS BE 2. 96x 10" Bq, A il 48 BRI & 43 1 R 0
( XFH8) (200,400,600 .800 kGy,

1.3.2 #utRE A I3 B HRZE AN ) 5] 1 i HR Ak 2 S 1Y
THZRFEHA TR IE , BRI BEL 200 g, B3HF 15 s, AR ik:
/INT 40 HEOREG PR, R IARXGHE RS 1 kg i
40 Hi M7 AR T By i EFE (kWh) .

BIERERE = x 1 x P

My,

(1)

A, m AHTRE G 35T 40 H i AS S MR, TR
1000 g;m, N 200 ¢ JHASFEM G F 40 H kR
SBRE gt RYREINE] (15/3 600) ,h; P XS IR
1.2 kW,

1.3.3 @R Re oM
GB 5009.3-2016'"!

IKEEAE R PR 2.0 g ORI 0.000 1 g)
FESh PR E L 1:30(g-mL™") il 60 mL Z818/K T =£
e, T 50°C 130 remin' 50 FOKIB N 2 b, #lE,
UETE A B ZR IR OK vk 3 K, 105 C LT B E E, AT
PEM AP YER , A E 100 mL( B A/KIR H#) , 1T
ST KRR SE RN 2 i

Kty =
m,

A, m, MRS T m, IKPEERE T &,

HHER ARRBERAT R 5w E . 2 e E E bR
A BEIR LG = A A st

T W RN AR 5 R FH 1R ROHAH €838 75 (high
performance liquid chromatography, HPLC) Il £ | 7
544K . Aminex HPX-87H (7.8 mmx300 mm) o, 1
FE, W EIAH A 0. 005 mol - L™ H,S0, ¥ , ik 0. 6 mL-
min”"' 7R 22 YOG KT 4%, AR 55°C, A S v AR
30°C , K I #$IELRE 45°C , EREIAFR 10 ulL,

KT T 2 43 H R 2B R R B G Y L 0. 005
mol - L' i B2 ¥4 /K 2t MR B 2 G id A5 B, SR
HPLC 2 ) 2 B AT & 5

IR S P BB R A SR B g s L e E 7
mL KiE &, A 0. 25 mL 72%8i82 , T 121°C KW 1
h, ¥4, H 0. 005 mol - L™ &7 & Ffi B 2 & 38 A5 40, R
HPLC I 7 i %0 W5 AR BE & =, 53 Wil 3fe DL &2 %10 0.9 #11
0. 88, T4 A 3] B AR M 5 1
1.3.4 KESH  FEAHFRB T (—RER
1200 g, MHE 15 s) B S0 g My RE S BORE S, 20 Sl
WidfLAE (d) S~ 0.850.0.425,0.250.0.180.0. 125,
0. 075 mm FRAETAFE A BT, AR G RLRE S0 A1
1.3.5 WA md%EE KRAZRARES> B £ R
R ISR (0,200,400, 600,800 kGy) , J v i J& (80,
90,100°C ) MR IFA] (2 3 4 h) MM ZE L 4 % ok
2 FIAHE ) 2 B8R . FRIL10. 0 g CR5fi 22 0. 000 1
) BT 250 mL B = HBEH, # 1:10(g-mL7™ ) ITA
100 mL 88% I R VA i , 80 ~ 100°C /KA LW 2 ~4 h, Tif
FEREFE 200 remin™', SN ZE S 0IE  JE#H 100 mL
88% M BRI Mgk , PRI LB oKk npik = bt e T
60°CHET, RIMEF 4 . UE R F 60°C W e i 45 23k

K o3 B SE - 2 I E AR

X 100%

(2)
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T WRAE TN T AT 72818 K AT AR 2R il
PR LB TKE B E i, T 60°C HET B A
R, WCHEIEWR VB 4 2 TR B A AHE

1.3.6 WA THgEE KRR EARBRIE o b B 5
o R ARITRELF R ARBTR AN
P RIUR = P 100% (3)
m X w,
m; X p,
AT RAEHE = o X 100% (4)
m_ X 0. 88
ARBERCR = o X 100% (5)

X

A, m AMASE T E  m, om, Al m 2512 3K
IR THE ARTE T HAUER D AWE & p, Al p,
RO BRI A AR IR LR A 5w, ,w, Al w, 43
BIRIMA T T YR R BTR MR & i,

AR AT R AFRRAE " .

FUBLRE = x 100% (6)
KRFRELE = r:l' x 100% (7)
1

A m T m, 53 531 D A 2 R /K fige I A 4 2T 24
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y=1E-07x2-0.000 2x+0.135
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2.2 IEERACIEXTHEFHEB KRS KR

M 1 Al MR h R KRB AA R R
W 2 R ) 2 2 SRR, G R AR SROBE A MR R K, e
WREFYER R BERE i, Bl 2 e R GRS 3
THZSTCK IR 7 T 4 22 | K PR W v %) 6 46 W AR
W K 0 SRR R SR O i 2 S B Ik B S AR i
} 800 kGy B, 7K ¥ 1 21 43 % & e K (38.51%) , /K%
PEAE R M 7 i 238 ) fe KA, 43 98 43,07
mg-g™" F1105.52 mg-g™', Ui HIER AL BRI 0 2R 52
YR RRWEE L R AR, R K

100

80

60 |

201

ol [

RHARTR S & m, Al m, 535008 53 B8 3R AT 27 4k 25
AR THE,
1.4 EiEAIE
K H Excel 2003 F1 Origin 8. 0 #E47 %4 K14 4k
PH,SPSS 17. 0 #E17 808 g8 i1 F 22 5 o o0, P<
0.05 RRZEFBE,
2 GHRELSH
2.1 ERAEIMFFTMEEEFAE S HHRMm
FH I 1-A AT 7E 0~400 kGy 74835 BBl Y, Bt 5 4
JEGRI S BB N TS PR I REAE T R4 400 kGy 7l 48 IR
AEFRAIHZE e 5 X BRAH LE , 15 Y REFE 43. 59% , 4R IR
KT 400 kGy , IyWFREFE T R, K hitie
X IR T IR ZIU A LA B R? 1850 0. 899, Al
1-B A, bifi 5 6 BEGR s B4 0, TS 7o b i fe AR A
AT 7 F B a2 | 40 Uk 5 e R TR N, 224 R
k7 800 kGy i, d<0.075 mm ki fF i Fb £ ik 2]
41.38%., 1A HE AL B 5 Th A5 72 BN 25 2 K i, AT
R PR REFERRAR, 0 5 TR R AR B /)N

Ed< 0.075 mm

BXX0.075 mm < d< 0.125 mm
BEER0.125 mm < d< 0.180 mm
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E=30250 mm < d< 0.425 mm
EZZ10.425 mm < d<< 0.850 mm
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ERAIE XM AT MRFRERE (A) FNRLE S 75 (B) AIRAT

Fig.1 Effect of irradiation on crushing energy consumption (A) and particle size distribution (B) of camellia oleifera shell

P, MR A BRI FPoblE 2 g

2.3 HMERFER ARZIMAESBEIZHAR
2.3.1 RBAZTHBFLFET AREFRAEDY S

R FHem I 2-A ALAL SR G RN 0 3 hn =
200 kGy B} IMAS e A 4 R R HOCR B 7| £k
{EL(91.90% ) , It i i 255 2 8 751 2 A 386 0328 9 A1 5 24
R AR A 0~400 kGy S, Jh 25 7E A B 2 (1 $2 UK
FTVED RN 400 KGy B, HARBCR N 46. 07%
R BRSNS I SR IOR 22 7R B3 WA s e AR
P IR i A ) 14 o 2 T R R B A R R i
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Table 1 Changes in composition of camellia oleifera shell after irradiation pretreatment
TRV B IR VEZ M
e K4 Water soluble monosaccharides Water soluble polysaccharides - )
ARAGRLE - KFEALS (g o) Sk KA KFE
Irradiation Water soluble 2" 8 88 . L
dose/ kG 18/ Cellulose/ % Xylan/% Lignin/%
ose/kG: components/ % . . e g .
' " ik Ak R AR
Glucose Xylose Glucan Xylan
0 21.78+1.55d 7.71+0.24d  25.29+0.45¢  13.28+0.54e  35.86+0.18d  13.39+0.19a  19.46+0.22a  39.14+2.95a
200 26. 00+0. 85¢ 9.56+0. 11c ~ 27.15%1.52¢  16.05+0.69d  43.51+0.39d  12.14+0.49b  18.04+0.04b  38.63x1.7la
400 33.65+0.57b 11.72£0.11b  30. 15+1.92bc  20.88+0.59¢  67.84+1.34c  11.16+0.05¢  14.21+0.18¢c  38.11x1.85a
600 37.41+£0.07a 12.50£0.59a  33.06+2.67b  25.03+0.25b  83.79+0.65b  10.52+0. 16¢c  13.04£0.63d  37.93+0. 66a
800 38.51+0. 45a 12.62+0.28a  43.07+3.75a  27.91%0.02a  105.52+1.24a 10.40+0.87c¢  10.51+0.39¢  38.53%1.69a

: FBIA R NG FhERoR 2253 .3 (P<0.05) .

Note : Different lowercase letters in the same column indicate significant differences at 0. 05 level.

A4EE RARE N AH

REUE Extraction rate/%

IR Irradiation dose/kGy

HHER ERAREK

4ifE Purity/%

FRHRFE Irradiation dose/kGy

T ARG FBE R R —H A [ 4 R AL B ) 22 57 8 2 (P<0. 05) , I,
SR 22 TR JE 88% , IR JEE 90°C , [ WiFsiE) 3 h, FiE#E# JE 200 romin!,

Note; Different lowercase letters indicate siginificant difference at 0. 05 level in the different irradiation treatments for the same substance.

The same as following. The reaction system has formic acid concentration 88% , reaction temperature 90°C |

reaction time 3 h, stirring speed 200 remin™".

1

B2 ERFAENFBRSBHFRFER AREMAERNE(A)MMAE(B) K0

Fig.2 Effect of irradiation dose on extraction rate( A) and purity (B) of cellulose, lignin and xylose from

camellia oleifera shell by formic acid separation

k1 800 kGy B} ik ] R AE (76. 31%) , Hid 0~400 kGy
FACIA ) 22 5 82 . &L 2-B AT, AR IR R
k1 0~400 kGy B, B 53 BS AR AT T 25 e 247 R ali
R AN, G PR R R 400 kGy Bk #) A K (E
(40.40%) , i@ BRI EE AR S 1 I, 26 FEFE A T R, B AR
b2 AN 83 5 240 B & 0~ 600 kGy B, 43 55
AR AR BT R S W T A BRGR D 600 kGy B
IKF K AH (82.24%) , H. 400 ~ 600 kGy 7] 78 Fl N
ZRAEE, G B BRI BSAS 8 I
FERR BB LN 400 KGy, ILEAF T, 4R 4 R E AN
AW BCR > 501H 86. 75% (46. 07% Fl 62. 04% , £F
LR AR TR LEEE 5351 40. 40%F1 81.39%

2.3.2 BREBEMNMF U GE RKAERAES B
BOR G Hrn W 3-A WA B RO B A T T
ARTCLF YR PR BT REAIR , 80°C I £ 4 3 46 UK fe
1514 90. 85% ;1M 4% 5T A Jit 2 Y 4 A Bl A i 1 It
At 3 I, 100°C B 8 3 5 KAE (47. 90% ) ,80°C
F190°C AL IS 7e A T R 4R BBURAEAE 1o 2 25 57
MR kSR B, 25 R OR W ; Bl SN IR R
TS 5T ABE $2 R 25 T, 100°C 1) 34 B e K AE
(96.37%) . FIE 3-B A1, Kl 52 W I B ) Tt s, £ 4
FOFIR 5T 22 40 34 W 2 19 0, 100°C B 13k e K AHL, 43
Sk 45.35% 1 91.92%
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FHER R ARE AR

RELFE Extraction rate/%

#JE Temperature/ C

HHER EmARRK

4ifE Purity/%

#RJE Temperature/C

P 400 kGy FRBRANER A IM A T R Rk, N 1A 2R H R R 88% , I V(7] 3 b, P 200 remin™'

Note: Camellia oleifera shell with 400 kGy irradiation was used as raw material. The reaction system has formic

acid concentration 88% , reaction time 3 h, stirring speed 200 remin”" .

1

B3 RNBRENPBRSBEHFTIER AREMAERNE(A)MAE(B)KME

Fig.3 Effect of different reaction temperature on extraction rate( A) and purity (B) of cellulose, lignin and xylose

from camellia oleifera shell by formic acid separation

2.3.3 R BRI A m A gEE KA ERANES B
R HHem HE 4-A AT, &0t 3 h RN, IR FEAT
AR ORI Z RN A ) $2 B3R 4 3k B Je KAH, 43501 R
89. 94% 47. T4%H 96. 37% , IKLLFEA: 7 I i) | £ 4 2%

HFHE BRARE AR

SERNESTE N NI NE S N E S AT Y e
H1&l 4-B AL, £FAE R AR R 4 WA 7E OBL 3 h 1)
KB, 53 31 °h 45. 05% F1 91. 92% , 4k &5 SiE K )
IR 72 2R Al W 5 B AR, R BUR 4l Te 784k

A A4EE BRARE

A a

100 | a
&
% 80 N
8 E
S 60f 5
x ]
W 4 0 NN RN et
% 40 &
=
B ool

0
3 2 3 4
18] Time/h A Time/h
1 LA 400 kGy % BEACBR A IS 52 R J50RE, RONEA R R IR MK B 88% , I i B 100°C , 43 £1 8B 200 remin™"

Note: Camellia oleifera shell with 400 kGy irradiation was used as raw material. The reaction system has formic

acid concentration 88% , reaction temperature 100°C , stirring speed 200 r-min™'.

1

B4 [=RzEESY RERSY B M AR AT 4R R AR ANAHEIR IR (A) 4L (B) FIRZAE

Fig.4 Effect of different reaction time on extraction rate( A) and purity (B) of cellulose, lignin and xylose from camellia

oleifera shell by formic acid separation

3 itig

A G ah R F T, 4850 BR AL B I A5 50 ) R AE
FAIK, 400 kGy % HR b P IS Tl A5 52 0 R BB E Eb X HETY
25 43. 59% , Liu 25 HF 58 A2 800 kGy 7 4 i kb

HS A 21 4 R R A TR BEFE S A AL B R 1/3
~1/4, B B — AR R TH FE M LR, AR A R
FEA B TREMVEA T2 A, AR R, A7k
TR S AU 5 T 7 L 3] B s ) 15 i i 14 , 800
kGy fR AL I AL 72 By iE S5 d<0. 075 mm A1 d<0. 125
mm FURE T (A7 LG A7 5300 35 1) 41. 38% Fl 78. 56% , Zhang
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AL L200 Sl gt W Ah BRI 3o SR TR E 43 A A HE 3% T AR
ARt 2 B, it 255 25 1A 751 498 i 0B 4% 746 4T U
JIN, TR RS LY 2 T R 35 B0, 3 A5 A TR ) A S 7S
SR M, AR BRSO B R PR RE . RS DY R Wang
P R B, B R A — P R T B ke
IR AR LT 2 2R () S5 4, o507 A= ) o 1) 4 A 2
FRME A RIS O AT, IR AL 3 S Jh 25 e £F
Ye g LF AR L AR KRR R R &
s, A AT P R AR B R R s AR A PR

P A AN ) 4 BE A A0 38, 400 kGy ) 5 % AR 4 1
(R AS e, 16 T RV B h 88% MUK 2 h i B 4T 4k 2% |
KRR MAMERR e, 76 0~400 kGy FELE N,
T 0 BRS04 v R o B A A R R TR R B
MR B (R R, X T RE R T2 4R A B, A4
YIRS R W B IR, T i 2 AL A R T
bR R 55 S R e fih [ P 28 HR A 3R A o &1
Y Z B E M R I, BN TE AL RE AR 20 RE S
5 KA RN B R R Ak i R | 2 P AT 4k K%
SRR B IR, 5% W £ 24 25 A $R R Rl 38 T2
BAR 52 T EE AT E) X P AR AR B R A — R
M), 308 L 1, £ 4 25 A £ o K s 50T
FT LA 100°C 258 T F R AR I 25 3 82T 4 2 1 SR BOR B
IS ARACHEFUAR T R AL ORI = | RIFTEF4E R AR T R
M2l bt . RN S TE] R 3 h B, F R i BRSO I
£, N I (R0, AN 1 R 5 I 0 1) 78 4 2 i, I
N A AR A R B AR A LR AT R =
LT A FE R A KA M B IBCR | [R] s B[] 5 3 2
St A — A R

/N AR OR FH R — R AR 2 5 IR RR B PP A
AR FARTTR AT E, YR 4 K L
HM45:35:20, W L M 1:20(g-mL™") | 3EEUREEE K
100°C B, £F 4 £ 15 K 66.54%, K i & 15 KN
35.10%, W FARJRLF 4R 5H0 S5, Eit s
P R R Al B E AR 3 1o 4 TR Ak B R T 4R
BRI, ARWESE R T 25 55 48 400 kGy i IE b 7
J& 7 88% W R K &t 100°C [ )i 3 h, £F 48 % KR
2 ABHIERECR SN R 89. 94% 47. T4%F1 96. 37%
I3 B ARAT I £F 4 28 UK T 38 40 43 51 R 45. 05% Fi
91.92% ., {H % REAL IR BEACRE X 58 57, 3 Ao B8 v S I it
JEE RN AMEAR T 55 5 1 0F — 20 B A A BE R o 2 )
LRSI

4 it

2 ) 1 Ak P RE 68 i VR 2 e R AT ME R 4

P 3R RN B AR 2R £ 4 RN AR () 4l i AR
R OARBIIE A R ERW, 5E R AL 400 KGy , 40
FRIEFR A A T e PR o B A e AP R ORI R
FIACHE AR, , T I 6 R Ak B ) 1 P R 40 18 A ) o
R R 4R 4 K 2043, 400 kGy i IR 50 1 4b 2 A i 5%
FE 1 88% MR Z T, 100°C LW 3 h, £ 4 = FA B
HIHR B 5 89. 949% il 96. 37% , A Jii 2 4 i Ky
91.92% , Uit FH % BRI W) FH R 43 185 K U &1 4 AR AT
FrE I — R B AR AT B 4L 43, T %o LA R RN 25
PEFIRA T X JEA ST AN JE 22 Ah |t 2 Jo 0
WG J5 Tl

SE 3k

ot hEZEZ (M), Bilg. B SCik AL, 1996 531-533
BRI, B D, BARE, KA, 2R, W, BN A
SELR AR TRRSE R D]. APim Tad e, 2016, 14(5) . 74-78
TR, WA, RIEAR, WAL, EE, ZEARMK. AT ORI
B ARIEAN 12 o IR ME A I B SE [T ). Mol TR 24, 2018, 3
(4): 81-86

R, SR SE AR N IR O A AR R Y T2
WEEE[T]. iR, 2015(2) ; 218-223

BER, 2R BRASIL, SRS, FORFSE R AR M A BT
A = ARBEBE T Z2RR5E )], T AR 4T, 2015, 42(23): 100-
102

oy, BRI EOR 5T v O R A 4R T 2 o
[ C1//% Z v EMOIE 22 AR K 2-S9 AAK M= b Akie SCEE. T
P P EM 2, 2009, 547-555

Shui T, Feng S H, Yuan Z S, Kuboki T, Xu C. Highly efficient

[1]
[2]

[3]

[7]
organosolv fractionation of cornstalk into cellulose and lignin in
organic acids[ J]. Bioresource Technology, 2016, 218 953-961
Zhao X B, Li SM, Wu R C, Liu D H. Organosolv fractionating pre-
treatment of lignocellulosic  biomass for efficient enzymatic
saccharification; Chemistry, kinetics, and substrate structures[ ] ].
Biofuels, Bioproducts and Biorefining, 2017, 11(3) : 567-590
Zhao X B, Liu D H. Fractionating pretreatment of sugarcane bagasse
by aqueous formic acid with direct recycle of spent liquor to increase
cellulose digestibility-the Formiline process [ J ]. Bioresource
Technology, 2012, 117(4) . 25-32
[10] Zhang Y C, Hou Q X, Xu W Y, Qin M H, Fu Y J, Wang Z J,
Willfor S, Xu C L. Revealing the structure of bamboo lignin obtained
by formic acid delignification at different pressure levels [ J ].
Industrial Crops and Products, 2017, 108, 864-871
it WA, ORI, B, ISR, KR HRRIE AR
FEARFRIIZEAEMRALL ], LA R, 2016, 44(8) : 383
385, 388
Snelders J, Dornez E, Benjelloun-Mlayah B, Huijgen W J J, de

Wild P J, Gosselink R J A, Gerritsma J, Courtin C M, Biorefining

[11]

[12]

of wheat straw using an acetic and formic acid based organosolv
fractionation process| J]. Bioresource Technology, 2014, 156 275-
282



9 1

RN PR H R 4 BRI A h 4R 4 R R BUR FIARMERY T 2858 1981

[13]

[14]

[17]

[18]

[19]

[20]

[21]

MR, BN, BRERSE, TR/, KB, SRRL, IRIREE, LT,
v SRR R R AR AR R ST [ 1], AR F AR, 2016, 30
(9): 1731-1737

Zhou H, Zhang R L, Zhan W, Wang L Y, Guo L J, Liu Y. High
biomass loadings of 40 wt.% for efficient fractionation in biorefineries
with an aqueous solvent system without adding adscititious catalyst
[J]. Green Chemistry, 2016, 18(22) . 6108-6114

BN, WRst, SRR, AR, SBMREE, E ). 4-60 il ST
R HRR T B R W [ 1], RSTr R SR T2
2F4R%, 2018, 36(1) : 10402-10410

rhie N RILANE TA B A2 A 1 2= A AR N RL N
HARHE. GB 5009. 3-2016 £ i % S [ 5 bR e B fi ik 20 19
FE[S]. dEnt: A EARHE T AL, 2016

Sluiter A, Hames B, Ruiz R, Scarlata C, Sluiter J, Templeton D,
Crocker D. Determination of structural carbohydrates and lignin in
[ R]. Golden, USA:. National
Laboratory, 2008

PREE, BRse, BUNIF, FrEE, Tl fRIE S R EORFSFF
Rt A SR AL S I [ D). T g RO BR 4 2018, 47(1)
139-144, 154

Liu Y, Guo L J, Wang L Y, Zhan W, Zhou H. Irradiation

biomass Renewable Energy

of high total
biomass [ J ].

pretreatment facilitates the achievement sugars

lignocellulose Bioresource
Technology, 2017, 232, 270-277
Zhang C Y, Su X J, Xiong X Y, Hu Q L, Amartey S, Zhang T,

Tan X H, Qin W S. ®Co - radiation-induced changes in the

concentration  from

physical and chemical properties of rapeseed straw[ J]. Biomass and
Bioenergy, 2016, 85.: 207-214
Mhae, J/NEE, REXORE, BREWT, RU/NJY, BIBOE, ki, E
). B B HOK RE RS AL 5 KB ST A T]. Bk
2F4, 2015, 29(4) . 704-709

[22]

[23]

[24]

[25]

[26]

[27]

(28]

Wang K Q, Xiong X Y, Chen J P, Chen L, Su X J, Liu Y.
Comparison of gamma irradiation and steam explosion pretreatment
for ethanol production from agricultural residues[J]. Biomass and
Bioenergy, 2012, 46 301-308

Kapoor K, Garg N, Diwan R K, Varshney L, Tyagi A K. Study the
effect of gamma radiation pretreatment of sugarcane bagasse on its
physcio-chemical morphological and structural ~properties [ J ].
Radiation Physics and Chemistry, 2017, 141; 190-195

Liu Y, Chen J P, Wu X F, Wang K Q, Su X J, Chen L, Zhou H,
Xiong X Y. Insights into the effects of +y-irradiation on the
microstructure, thermal stability and irradiation derived degradation
components of microcrystalline cellulose (MCC) [ J]. RSC Advance,
2015, 5. 34353-34363

Chen J P, Wang LY, SuXJ, Wang K Q, Wu X F, Chen L, Xiong
XY, Zhou H, Liu Y. Structure, morphology, thermostability and
irradiation mediated degradation fractions of hemicellulose treated
with y-irradiation[ J]. Waste and Biomass Valorization, 2016, 7.
1415-1425

Wu X F, Chen L, Chen J P, Su XJ, Liu Y, Wang K Q, Qin W,
Qi H, Deng M. The effect of ®Co vy-irradiation on the structure and
thermostability of alkaline lignin and its irradiation derived
degradation products[ J]. Waste and Biomass Valorization, 2019, 10
(10) : 3025-3035

Singh S, Khanna S, Moholkar V S, Goyal A. Screening and
optimization of pretreatments for Parthenium hysterophorus as
feedstock for alcoholic biofuels[ J]. Applied Science, 2014, 129.
195-206

TR/ANR, DK, T, BRibe, T4, HKU. PR ZRKR
SIE RIS S A R MOR BUR o F 5T [T, b [ o 2m i,
2013, 29(32) ; 242-246



Journal of Nuclear Agricultural Sciences

1982
2020,34(9) :1975~1982

Separation Process of Cellulose, Lignin and Xylose From Camellia
Oleifera Shell by Irradiation and Formic Acid

WU Xiaofen CHEN Liang QI Hui ZHANG Yong ZHOU Yiji DENG Ming
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( Hunan Academy of Agricultural Sciences/Hunan Institute of Nuclear Agricultural Science and Space Mutation Breeding/

Hunan province Engineering Technology Research Center of Agricultural Biological Irradiation, Changsha, Hunan 410125)

Abstract; In order to improve the separation efficiency of camellia oleifera shell lignocellulose. Herein, the camellia
oleifera shell was used as material to study the changes of crushing energy consumption, particle size distribution and
chemical composition with pretreatment of different irradiation dose (0, 200, 400, 600, 800 kGy), and the co-
separation process of camellia oleifera shell lignocellulose with formic acid and irradiation was studied in this research.
The results showed that the crushing energy consumption of camellia oleifera shell was decreased and the proportion of
small particle sample was increased with the increase of irradiation dose. The crushing energy consumption of 400 kGy
irradiated camellia oleifera shell could save 43.59% compared with the control, and the proportion of d<0.075 mm
particles for crushed camellia oleifera shell reached to 41.38% when the irradiation dose was 800 kGy. The
lignocellulose was degraded, and the content of water-soluble components, soluble monosaccharides and polysaccharides
were increased after irradiation treatment.The optimal process for the separation was determined as irradiation dose 400
kGy, reaction temperature 100°C , and reaction time 3 h, under which the extraction rate of cellulose, lignin and xylose
from camellia oleifera shell were 89.94%, 47.74% and 96.37% , respectively, and the purity of cellulose and lignin
were 45.05% and 91.92% , respectively. This study is of great significance for the efficient separation and ultilization of
the full composition of camellia oleifera shell lignocellulose.

Keywords :irradiation, formic acid, camellia oleifera shell, lignocellulose, separation process





