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Figure 1 Schematic diagram of preparation of BC/TiO, catalyst
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Figure 2 SEM images of activated carbon: A) BC, B) BC/TiO,,

the left is SE detector, the right is BSE detector
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Figure 3 Photocatalytic degradation of methylene
blue by BC/TiO, catalyst
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Figure 4 The effect of Water/TBOT and EtOH/TBOT

molar ratio on catalytic property
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Figure 5 The effect of pH and composite time on catalytic property
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Figure 6 The effect of calcination temperature
and time on catalytic property
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Fabrication and Characterization of Bamboo
Carbon/TiO, Composites Photocatalyst

LIU Junshao, LIN Meiyuan, GUO Haizhen, CHEN Peizhen, SU Liman

(School of Ecological and Resources Engineering, Fujian Key laboratory of Eco-Industrial Green Technology,
Wuyi University, Wuyishan, Fujian 354300)

Abstract: Bamboo carbon/ titanium dioxide (BC/TiO,) composites photocatalyst were fabricated via sol-gel using carbon bamboo as
substrate. Scanning electron microscope were applied to observe the morphology of BC/TiO, composites photocatalyst. The effects of molar
ratio of water/tetrabutyl titanate, ethanol/ tetrabutyl titanate, pH value, calcination temperature and time on the photocatalytic activity of
BC/TiO, were investigated. The results show that the best conditions were as following: water/tetrabutyl titanate=3:1, ethanol/ tetrabutyl ti-
tanate=10:1, pH=3, calcination temperature=500 °C and time=4 h, the degradation of methylene blue was reached to more than 90%.

Key words: bamboo carbon; TiO,; photocatalyst
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S EGA Ca* BTN 5 mmol/L %9 &4 Cu*
BV BE Sl 2 mmol/L ¥ VRN A PO RS R B R
0.02 mmol/L i, & R £ 347 200 mL, ##'E 5
h JE b, I 5 SRR, 42 B SCHRE v T VAR-
IAN AA240FS Jit—F-W 53010 BEA G i VS 15 - v
B O NIVARIT A SR a2 Wt

B= Mlvl_MZVZ (2)
m

. B A X B 1B (/g ) 5 My A B i
WP B TR EE (/L) Vo AR R RARAR (L); M, Sy
B2 A J B TR EE (g L) 5 Vo AR BRI
(L)sm AFARHY BT (0)
1.2.4  ZB KPR S R I 2 A R P B T AR
sz

MEMEAE Ca* 5 CuTRA VA .Ca* 5 PO IRA
W Cut 5 PO R G VI ot By 1 e BHPERE
Ca*5 CUIR AT Ca? ¥ 2 mmol/L | Cu? ¥k &
Y14 2 mmol/L ; Ca?* 5 PO RA TR T E 439 2
mmol/L 1 0.02 mmol/L ; Cu?*5 Pb? iR &1 H 43l M
2 mmol/L F1 0.02 mmol/L . Z35IFREL AM/(AM+AN) Ny
10%09 = KR 0.1 g, A3 B Bl Fs i
VS 4o 200 mL, §HE 5 h e ad g, e uE AR,
iz 1.2.3 Frik Iy ke B s 7 e, Jf it
RREREXT B R I o
125 &SRR AR E R A Ca*t, Cu* Pb* & F
& OB By ]

A3 IFREL AM/(AM+AN) K7 109% (4 25 W 7K 1 A
0.19,A 1.2.3.4.5 mmol/L Ca? i, A 14

7 200 mL, #HE 5 h JE kU 0 A T 2 1) e
I, AR R B X Cu 43l 2.4.6.8,10
mmol/L 7R T-W B L K6 Ph?43- 5114 0.01,0.02
0.03.,0.04.,0.05 mmol/L ¥ 25 T bt . 4% 1.2.3 Firik 7
T RS TR VR B, TS SR X B

[ope
2 HR5WE

2.1 AM/(AM+AN) 3¢5 B 7k 14 Bg IR 7k fE B9 S0
MNIEL 1 7] DU S 6 o WK R R v D 0 T
FAURRSE I AR K AR B R e MK PR
P P A — 2 S MR B A o o F A AL
PERE 5 Lo i A TR 25 48] 1) 2R TR 445 T TR 4 T P P e o
AR R K PE R B A N 2% A 2
-COO~,-CONH, &5 £ /Kt Al , —Jr i &+
1 -COOSE /K ik Tk 2§ 1% -CONH, JE [, #iligh
-COO ¥ f fry , il it A 5 HAE S K Pk 2 5 01—
7 T A LR IO T K B I S T R I
BRRAS h 4B F BE AT SR S AE 28 254 | ik 2
FHER A 1 B BRI Z = A HE R g, 2847k, 7K
R Z A M2 25 0], o g - A-COO (% iy , 125
TR Z ] AR R R R i E A
HIMK P, T -CONH, J& THE BRI K 5], mEER
KIEINoERE, (HEH-COO 5, DMtk K HEA i
H1-CONH, 341, =W /K MR BRI K B 1 R B, JLEEE
FIAFREEZ FIE, 5 AM BAfR & 5% IEHH EL
4 AM BN 30%, HARMK AT [ 50% LA
I, WK ST oK SR AR B3 AM B fA 5 o

5% /L 50%.,
500
£
% 20
;
= 200
[ ]
121
a
£ Ty F. Y LT T
B 1. AN M) e R R B
Figrure 1, AMAAMHANTs inlluence on e water sb hom ratio of waperabsorbent resin
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P2 AMUCAM+ AN I BB Cat B T B
Eiguee 2. AMAYAM=ANYS influeses on O™ sdscaption of resin

2.2 AM/AM+AN X3 #$RE B Bt Ca?*, Cu* Pb*EFHI
A1

ME 2 ATLLES], 75 AM/(AM+AN) N 5% 10%
IF, MEAEXT Ca* ML ML ; TiBEE AM/AM+AN 13
i, X Ca® W /g5 i 2, RIS LU R, &
BUEH TR Cat by Hi% 5 -COOBMIZE &L I
BB, [ ot 2 W PR H R PR A -CONH, | 24
AM/(AM+AN) [l BFF, e SRR Ca™ k4 &
1) -COO & AT ARk /L, M AE B A (1 -CONH, X Ca? 11
W% BAFRE JT AR XTS5 , XA R H B AMIAM+AN T,
REAEXS Ca? Bty /b, Ah  BiE AM/(AM+AN) L
BT, EOK MR BRWOK S T L K B AR FRAS /N
TR 5 2 Tl - 2 o e AR B 2 i W A et A
R/ A

128

MR TR

Y 1% o™
B, AMGAN AN S0 M Cut B TR0 i
Figure 3. AMY{AM+ANYs influence on Cw'* sdscrpiion of resan

& 3 s, 7E AM/(AM+AN) 2 5%F1 10%H} | #f
JEXT Cu?* WK, Wi Z (8] 22 0K 5 i Bl AMY
(AM+AN) DA 10%38 /111 5] 20%F5F , %5F Cu?* Wz it/ i
FER,7E AM/(AM+AN) iy 20%F11 30%F, A Cu? 1
B 22 AN, WX 2ok 4 i Cu IR B %ot bl
M JE Ca® I A A H], 4 AM/(AM+AN) /)
i, Cu? 32 B A1 -COO %k Y L B i 2% 5 45 4 5 24

AM/(AM+AN) BRI, He—J5 T AT LU AT -COO- S AT IE
PR E Z5 48, 3 — 7 ik AT LA AT -COO-JE A | -
CONH, JEMUHRaAE (45 A 454, SRR BRLACHA X A g
W CuP e 152 M a5 ™,

r =

LU ER UL e

P o ;
@ n m @ M oW W N

ol (Al %)

M 13 2

[Ela. AMUCAMHANKR RS NPy TR
Figare 4. AMAAM*ANT's inflosnce on Pb** adsorption of resin

P 4 SR WK AR S X P2 (118 i 2 R -S540 g
XF Ca? Cu*MMIANTH], HARBEE AM/(AM+AN) [
i A R W R Y PR i T R, (ELR T R IR AR K
FERE AR S ) P2k B 2 IR — R /K
PO BT S AOMR L, REDOF LA 4 T 251 3 i S UiAH X%
1, X FERT I Hr -COO o A X HAL AR B R Bt AN K 75
A=A~ R 2o U 4 25 P2 BE AT LA -COO- % 4]
TEAE 4 G458 . nT LURT-CONH, & Bicha e
ShE Sy A
2.3 WEEXMARRE Ca¥, Cu* Pb* BT I B

180

™1
=

T T gl

l E.H;HJF!#H!U-:!HHWH ‘ e
Figure 5. resan's mflience on Ca™ adsorption with dlferest concentration

& 5 A LAFE ) FE Ca e JE N 1,23 mmol/L A

BB XTAN IR B Ca? W B 14 N 4, i >4

T SE A 4 mmol/L AT 5 mmol/L B, W BRFEc48 i

X FERB W Ca g, 15 5-Co0 B KIE
GRS AR B R TR

&1 6 10735 A4 i 0 Cu B 1 1) W oh e ol 5 vk JiE

B3GR G, Y B EE B35 8 mmol #] 10

mmol J5 ¥ T P4, X FEEJE Cu B FH%) 5-CO0 %

~CONH, JE it a e i 26 & 4548, Y B T 21lik
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= & w ] ip =il

e, BIRAT A A Co B R B
Fiigere & resin's infl o O adsorprion with differest coscentration

K7 nl IR 2 B P2 ey 7B AR I, BIE
BRSSO R R PO R TR INIX AR 5 -COO 4k
~CONH, JE B & M s in , By RS 8 1) Wi By &
WREZ I

\

-
\.

y

RN W R

I mv.:uﬁﬂa:mm;ww&ﬂnﬁ; e
Figee 7. retan's influsnce on Pl salseption with &ifferent comcentralion

2.4 BEEXHR & & B B TR R

MK 8 AT LA F], 7E Ca® e A 2 mmol/L, Cu* ¥k
4 2 mmol/L W G AM/(AM+AN)3E I, i [
BFRRAER >, 5K 5 8 6 Xk, nTLAE F] AM/
(AM+AN) A 0%} g X Ca2* it Wiz BFFAT sk L |, 76 3 —
Ca™JFI b, B4 IR W it Ca?* 2y 60 mglg, 7 Ca®* Cu?*
TREVEWRXT Ca Wi bl >k 48 mglg; IMi7E B— Cu® ¥4
b, BHIRIRZ R Cudh 105 mglg (WAE), 7E Ca®,
Cu® JRB W WX Cu I B2k 43 malg, Ik /D B2
I Ca* kK, Ca?BYAFTE, ™ H I 29 T REAEXT Cu* iy
W, X EEUENA R Ca kiR TR/, AT LA H
FEM-COOHEHAIE i fb ¢4t iXHE /> T Cu*5-CO0 -
LD B 284 BT, AM/(AM+AN) 2y 20%~30%5) , JEH%
PEELA]-CONH, 3, AT Cur 5 HIE iitae
S BEE AM/(AM+AN)SE I, B IE UK BERE
TRFRAER /)N, X S B0 B T Msos i S A
FIREIE B, RSV Cur XA B m b Ca? & =4
SN R X Ca? e B H AT s

sss's‘&‘

BB Ca™ gl ghlif

oy

%

:g !
[T

L 0% m'{mm;

e, AR A E NG, Cut AT
Figure B the adsorpison performance of ressn in the mixed sohrion of Phe* asd Cu?™

& 9 ZAF Ca? ¥k EE N 2 mmol/L, Pb? ¥k JiF Jy 0.02
mmol/L ¥ AR S 1 BB . Led Rl 5, PR —
Ca* A, AM/(AM+AN) A 10%#4 g % Caz A 60
mg/g, T7E Ca?* Pb? 1R G Wi X} Ca? i fff ity 58
mo/g, P, PRI A0 T PO* R B, XT R R IR BT

Ca* M A 5K 7 LRI, AM/(AM+AN) 24 10%
B4 Hi TE T L — P2 W B 1 I Ff 5 3.6 molg,
TEIRA T TXT PO B4 2.0 molg, BIRIAEXT Pb**
AR DB R s AMI(AM+AN) g 5%, B JiE Xf
Ph2 I B e/ (SRR AM/(AM+AN) F A5 i 1t
I, WX P2 M SO BT N 3X R B T AR
[14-CONH, 55/, i 5 Po* I L% & W) s,

:.B

120 1I3
T 100 ui
s 0 115"&
Em i =+F"n"—m
= E
£ {os

o

S0% m{m}

Mo MEHESEASC”. RAMOEER
Figure 5. the adsorpuon performanct of resin in the mimed solution of Ca* and Pb*

& 10 S AF Cu*HEJE &y 2 mmol/L, Ph? ¢ JE 4y 0.02
mmol/L ¥ H A8 B B 1A IR . AR IR X CuP ik
B X P RIS b, 5 Ca* AFAERT P2 i

FISE IR EL , Cut A7 AE B SR XA W AL P A5 52
{HAE e Ca® T FEAEXT P2 SEIA/ N

HTHH

0% AN ANHANY
Eio. Hlmlﬂ-ila!-?fu?' L LT U

Figuee 10, the sdaorpiics perfarmance of revin in ta mixed ankeion of Cu'™ snd Ph-

-
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3 #Hig

AN ] SR L 8] 18 PR s T T s P A 2% v R K
AR, HXHTE B K K e A 2EAR K B AM/
(AM+AN) Lt 5] 38 i, 3% Big W 7K fig g 21 ks, AMY
(AM+AN) i 5%IT, WK AETI KT 400 glg, 4 AM/
(AM+AN)F7 30%FH , B /K B8 71 /INTF- 120 gfg, B4R g
IKJE BRI KBE AT BEE AM/(AM+AN) LA )
B SXREESEBRN T 2 S BRI ST
HH T 1) o T AR/ T R AR S B S T BE T
R B T P BB A, 2 AM/(AM+AN) LA

KA AM/(AM+AN) LA 3G A 452K 5 7
N BRHRE 135 R R R, X T i 4 R B Tk,
HOXT Ca? By B, =S M EES5 14 11 -CO0-
FEIAIE RS 7o, it I 4 Cur b, Cu B il
AN -COO™J P T i i3 15l ] LA AN -CONH, JE 4%
R B4 B 45 H S AR B/ s 7R S 2 AR K
PO 56 5 BT Y, ASTR) AMY(AM+AN) LB i Ph?*
BT IR AR AL AN T . AMI(AM+AN ) LG A5 i A
BTS2l Ca?>Cu®>Ph*,

VA TR 45 e B VA PR v AR Rl 194 R o
K, CUPTEES T E Jy 8~10 mmol/L i, 4 g%t iy it
gy SE

B WOKH IR AR R &Y, R A — 3k
JE R o TR, ARSI B 7 B RE ), &
BTN AR LA B U B 2 v B M RE AR IR T
T, — BRI Cal FEAE , xRS M D A T TN s Tk
e 2R i W K AR g X Cue | P2 45 Al 25 A W Bf .

DAL e R R PR S SE PRI R 4 s 5 [ o ]
I, R AT RE BRI Ca? LB i W g X i 42 s
T 4 A AE

S 3Tk
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Study on Metal lons Adsorptive Behavious of
Poly(Acrylic Acid-co-acrylamide) Superabsorbent Resin

LIN Hai
(1.Daoheng industry (Xiamen) I/E Co.,Ltd., Xiamen, Fujian 361003;
2.School of Advanced Materials, Peking University Shenzhen Graduate School, Shenzhen, Guangzhou 353100)

Abstract: The different ratio of monomer copolymerization of superabsorbent resin(Poly(acrylic acid-co-acrylamide)) was prepared from
acrylic acid and acrylamide. Studied Poly (acrylic acid-co-acrylamide) adsorption ability of Ca*, Cu®, Pb*, the influence of different ion
concentration to the resin adsorption ion ability, and ion effect on the properties of resin absorption of other ions. The results showed that
with the increase of acrylamide, resin adsorption ion ability decline, and the order is Ca?*>Cu®>Pb®*. With the increase of ion concentra-
tion, the amount of resin adsorption ion increases. A certain concentration of Ca®* will greatly decrease the resin adsorption of other ions.

Key WOrdS: superabsorbent resin; Ca2; Cu?; Pb?; adsorption
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 E RS AR IR AR R TR A, S A A AR s AR AR, LR AT
R FE) R JERORE 3 3 T A5 1 ) 4 43 G 22 AL AT B 5 IMNO,(ZCIMNO,) A M B, T e T IR B 2 ik 1RG0 (KOH 5
K,CO5) i1k, 800 CF Ak il 73 2 ALAT BAE M0k (ZC) s SRR Tl 1 /K i il 46 ZC/MnO, LA RHRH, FH N, W A7 it
LIANEIE A BT X AR T BERAE , 25 5 R, MnO, B8 ¥ 5 O 26 /e 1T RS R e i 21 , [l ZC/MnO, &2 A4k}
BRI T ZC MfLESHERE , M2 PEREI B , ZC/IMnO, 5 A R H L L 28 Wi i T ZC Y He B 2, 7R 43 o i
95 mVis I, LLHLZS Sy 164.8 Flg, [A)I iR H R A (R PR 8 M, 2840 2 000 IRARER, LE LA (R332 83.4%, fn i R

A AT 5
SR AT, AR LR Ak e
FE 43S :0646.21 XHERFRIRAS . A

B R e FiL A BT RE TR I RO AN A Tl | ik g
AR AW | T A B A — R A
e IR AR SR P RE | R A PR E
AR 22 A S AR, R o — b AR 4 B i RE A
PR G PR A e B ol FARORT R R BB AL, i F
WA R RN R H 2 A FL AL A PERE AU OCBRE N R,
DLR RUARA A e AR R RS R A R 5
A AR A RLAEE A, AR E N B LA b1
B BAT R ARR, 3 iR LA R Al e R e T e 2
DLRL SRR L A BAR B B RLS, R Al fig
SR BRI, 2RI E BE AT S R i A I
KA, & IE A RS YL R G IR 5
PR EALTE AP T eAE | 25 [ R A My A kLA
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R EE NI RAA AR AR, N LURSE AEETYE |
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(1 RuO,, Cos0,, NiO, V,0s, MNO, 25) #1755 4124 1)
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B JERE, ELI G b X AT BRI = & AT R TR
DA A TR . KRR T AR,
DR A A PR A R R R 3 e A BRI E 2R
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il P LTI e, AR R K RDTTE I A
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THIFT AR AR, 7R3 g T PR S5IHG
Bl (KOH 5 K,CO; it L 1:1) it 1:1 {RAY
A7, 3 50 mL ZE4 /K, 70 CRBEFE 1 h, SRJE A
HERE T 100 CINFAE T B TR I RS
34 F 800 “CHBE 3 h, X8l , FH 10%F £h iRt
FEHZmK R = b, 100 CTE, 5810 LAY
FRPELGEME ZC),

ZCIMNO, E A MEH IR I 7 AT il % . E o8
FrEL 0.5 g ZC, ¥ HAn A% 80 mL,0.05 mol/L i) KMnO,
WD 3HE 1 h RIS RHAE A S R RN 120 C
TFOKER 12 h KA B OF 2R TR K R E vh
UE,60 CF T— I 155 ZC/MnO, A+,

1.2 YERAERBAFEENLR

F AVATAR330 AU BLIH-2T /MG (FT-1R) 4]
SEFEMRTE 4 000~400 cm™ 3 F L SMEIE R, H
GEMIN V 11 239 #4473 |5 3y Wz B 5 ¥ it 19 N, 12
AR 2 . ] TESCAN VEGA3 SBH B34 1 1
U LA (SEM) LSRR S R T30

TAEHM A 43BILA ZC F1 ZCIMNnO, B A HF
BUERIEIEYIT, 5 H8 I PVDF #2 ikt Lt 8:1:1
RAA], INAE B N-FF L Be i | 8 iR, 35
SATETAN 1 emxd em AU |, T 60 CH
25T L R T AR AR

FH RST5200D 4 e Ak 2 T o Xof A b4 L 41
HL Ak AR RENN, 2350LL ZC F1 ZCIMNO, A1 kI,
WAE R TAE AR, RIAAAR B S LR, 2l
A ELR AR AR, 2 mol/L KOH Shy AR, 20 i = Ha b
TR ST R A TR IR 22 fETR S (&3 5
A S HL A A MR

2 ZHR5WE

21 YERMUERSW

& 1 & ZC i H1 ZC/MnO, 1) SEM &, H & 1(a)
A4 ZC FHA RER 1 pm 224 RAL, Xk fL
WMIEA BT IR, T B = AR A R A
HPERE, 18 1(b) & ZC/IMnO, &4 BHY OIS IA
i AT, ZCIMNnO, & 4 BB BE AL 47 ZC S
FRIE, RIBSFEPT AR R A 5 T —JZ9E4 21/ MnO,

TOAL, (A5 3R B RS  (HAE— 2 A% EA BT

AR 158 B AR T2 AR LA 22 e RE |

B 1 ZC # SEM B (a)#= ZC/MnO, & &-#t#H44 SEM H (b)
Figure 1 SEM images of ZC (a) and ZC/MnO, composite(b)
P 2 &y ZC 1 ZCIMNO, B A TR £T ANk A
1 & W] %, ZC 1 ZC/MnO, 7% 1 610 cm™ i1 1 400 cm™

A BRI g, & -OH R 4aRshFn C-0 1Y
fgaiRsh 7419 i ZC/IMnO, 7E 582 cm™ {43 B 5 (%)
Wil | 3 R Mn-0 B iR sh 5 1 8, A 2 &
MR R

Tranam iflance

582

T 430
2340

¥ L] T J
40040 3200 2400 1600 200
1

B2 ZC 4= ZC/;ZV(;:”;IZ;;:%%@&&%%@
Figure 2 FT-IR spectra of ZC and ZC/MnO, composite

& 3 A ZC F1 ZCIMnO, & & M ALY N, W e B iy
AL A i 1B 3 (a) AT, TR AR R ) KT
0.45 Pa i, A B I s J5 24 , Ui B ZC 1 ZC/MnO, B &
MOBHRAG I E A FLAFAER, DA N, 182 358 B it et mT A
F I ZCIMnO, &2 &b R 1) W B £ AH bE T ZC A
i, FZEH T MnO, B B AEFTAA B R, 75—
TR E oAU, AL s A B 3(b) AT, ZC F1
ZCIMnO, & & A BHLAZ /3 A1 FE2E7E 30~45 nm Z [H]
[flf ZCIMnO, & & #1 kL5 ZC FLAR 3 i R EAH L,
TFE T ZC LR A gy, 3 5 4 v B R s
S ]
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B 3 ZC A= ZC/MnO, A &-## 69 N, RBLH w25 (a);
L1250 B (b)
Figure 3 Nitrogen adsorption—desorption isotherms (a);
PSD curves (b) of ZC and ZC/MnO, composite

3.2 EEiEaEmhik

JIWEE ZC Fl ZCIMNO, & A FRH fL 254, R
FH = R A 20 R B TR MR 2 | TE IR SR
L I A A LA ek, 1 4(a) /& ZC Fn ZC/
MnO, & &M BHEIAMA % &, ZC ITRFRMR 2 i 4R 5
MR TG S5, S MY ) DU 2l 4R 4 5 1T ZCY
MnO, & & M EHE BIIE R R 22 th 2 HA Bt 1 Ak ik
Jrbg , BERHIZ R A AR AN UEA 3L 2 LA R, i
HANERAS XA R T 5 m AR B 28 Rk, A AL
SNV e e S

Mn(IV)O,+e- <— Mn(I11)00-

&l 4(h) 2 ZC Fl ZCIMnO, & & #HRHY LL L 25 Bt
AR EE 5~100 mV/s R M2k, dEm %0,ZC #l
ZCIMNO, & &R BHI Ll F 25 a4 i 1 RE A3 n 2 F

Metag, FEFIHEEE A 5 mV/s I5F, ZC/IMnO, & &1k
Y L 25 164.8 Flg, 1M ZC Y FLHL %S 4 131.6 Flg;
T 2444 33 2 100 mV/s B, ZC/MnO, & & #4RHE L
HLZSIE ZC 1Y 1.8 %, BAWIFERI % &1~ ZCIMnO, &
BRRUERYEREA LT ZC A W AR T, & 4(c) 2
HLTL RS 1 Alg M IEI R R A, Ry =
FATEXIAREERE | o R A F SR T 3 7 ()
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Research on Hierachically Porous Bamboo Derived
Carbon/MnO, Composite

FU Xingping, CHEN Peizhen
(Fujian Key Laboratory of Eco-Industrial Green Technology , Fujian Bamboo Engineering
Technology Reserach Center, School of Ecology and Resources Engineering,

Wuyi University, Wuyishan, Fujian 354300)

Abstract . Biomass-derived porous carbons are widely regarded as one of the most promising electrode materials for supercapacitors
owing to their natural abundance, low-cost and renewable. In this study,a two-step process was utilized for construting the hierarchically
porous bamboo carbon/ MnO, (ZC/MnO,) composite, involving activation (KOH and K,COs) and carbonization of bamboo to obtain ZC and
in situ hydrothermal treatment to incorporate MnO,. The products were characterized by nitrogen adsorption-desorption, FT-IR and SEM,
the results showed that MnO, was uniformly distributed on the surface of ZC porous structure was well retained in the resultant ZC/MnO,
composite. Based on electrochemical analytical measurements, ZC/MnO, composite exhibits much higher specific capacitance than of ZC,
the specific capacitance of ZC/MnO, composite reaches 164.8 F/g at the scan rate of 5 mV/s. ZC/MnO, composite also displays favorable

cycling stability with 83.4% capacitance retention after 2000 cycels, which shows great prospect in supercapacitors.

Key words: bamboo; manganese dioxide; porous carbons; electrochemical performance
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Table 1 Different conditions of orthogonal factor level table
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Table 2 Range analysis of water absorption(distilled water)
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Figure 1 The effect of different content of chitosan

on the water absorption and the salt absorption
222 S ERAENEHae
Hi&l 2 e 2] AR Y, 24 KL 5 5K T 30060,

FEAR IR AR KL S &t EIHE KL & &
h7 3000 il # A it IR K A B, o 1 AR T DU
KA T iy iR AR Bl KL 38 Se el
4 A 30%1K e KAEL 3 2 Pl KL X IR R AR AR 7K
TR PERERZ M 2GR AR LU T 51 . 42ke3) CS &
ik LAY KL JERA 25 e W] HAR M & A R K v
WM ; 380 KL BRI R — e R B Ak ]
SN, 55 BT AR A B8 S R — A %ok IR AR i
ARSI AR, A B TR AL KL ki1 2 2 )
% HACHREE TS PR SR Gy, A A T DU e A 5
AP BRI R PE AR PERE AR . H KL BNk
I, SR A T B A L 1T HCAE A R K I PP oA 2
TG B G, (U Bt _ERPLRIR &, S mixg
REV R BUERITEE ; 7550, 3Kk KL -S54
FEAH L WK AR, DRI A R B R P RE R ER 7%
FRALIRA AR RE LR B

184
i |
184
22
falEiT 8 o
g E
% 148 &
114 i
¥
X o3
13k 3]
119 15
i i i L ;
] 1 20 W 40 £

E L E= L
B2 RE &% ARk AR 3 4E R 6 ¥va
Figure 2 The effect of different content of kaolin on the

water absorption and the salt absorption

223 RIEFAZMHa

H1 1% 3 & A2 A I D 0.019%H , WK A i
AR AR R, SEGRIE SR A 1A 2 rp 2 24
PSR S IRA T, (4558 S W i REAS T 1 =4 I
IR, SRR A S SR R T 0.01% 00,
JO7 e A2 M et JBE | A SR M 4 JRE 3 K DRI I 25 4544 ]
HIFLBR SN T I T A B S B AR, 55 —T7
THTBRS i T AL 2 B, DR R D Py I /A R £ E
5 S R/ SR EE NS SRSTE U IR
FRMER AL AN TR A S5 IR ORI ORAE, DR e S8 36 5]
JO7 2 2 WG R SCBRBE R R AN T A

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

E5

S
NS
a8
clt

 FCIRNE - e U b - PRI - N AR T e PO e L SRAR i il 75 M fiE - 19 -

ARSI AT A R S IGR  # 0.01%,

& —EaE |1
—a A |

i E
¥

#

-
g
T

-

=

bk Y (g

e
X
7 j'r

~

...
&
T

- 16
5 E

......

TRHE N
B 3 A E A A E AR R AR B AE R A e
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agent on the water absorption and the salt absorption
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absorption and the salt absorption
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Figure 6 The effect of different temperature on the water

absorption and the salt absorption
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The Preparation and Properties of Chitosan-kaolin-acrylic Acid-
acrylamide Quaternary Copolymerization Resin

WANG Zhenzhen, LIU Shugiong, SU Yanfei, WU Fangdi

(School of Ecology and Resource Engineering, Science and Technology Innovation Public Service
Center of Minbei Bamboo Industry, Fujian Key Laboratory of Eco-Industrial Green Technology,
Wuyi University, Wuyishan, Fujian 354300)

Abstract: The effect on the water and salt absorption performance of acrylic acid (AA)/acrylamide (AM) series resins with different
content of chitosan and kaolin were studied synthetically by orthogonal experimental design. Finally, the optimized craft production ratio
and reaction conditions is: 10% acrylamide, 0.7% initiator, 3% chitosan, 90% of neutralization degree, the temperature of 70 °C, 30%
kaolin and 0.01% cross-linking agent. It is shown that the water absorption rate can reach 607g/g. The FT-IR test show that the quater-
nary copolymer resin was synthesized by the four monomer copolymer, and repeat the performance of water absorption tests also show that
the quaternary copolymer resin has a good recycle ability .

Key words: quaternary copolymerization resin; salt absorption; water absorbtion; recycle ability
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Table 1 Sensory quality score of the baking Wuyi
Rock tea assessed by the tea tasters
e B B BB #HKk MR BN
BX 1856 2468 371 2831 904 8430
—WMEEE 1760 26.64  4.18 30.87  8.82 88.11
TWMEE: 17.88  27.06  4.43 31.36 8.90 89.63
JLHl 18.01:0.49 26.13+1.27 4.11+0.37 30.18+1.64 8.92+0.11 87.35+2.75

2.2 AEMREKIIZRREFERZERX KR

13 2 XA [RIRERE KA f i D1 [ 9 2 1 A
KRZRIT RIS MR N TIMNE B 0k
W JERAHEL Z T8] K0 5355 i o 73 Z TR AH SRR
HApSME SR &SR a05 80 Z B A7 AE
FRICER o R FIHERE KRR B SME F R 5
FEARbr 2 A EE N RGBT LR
Iy Z B IEARSE  AHSCTEIAE] 0.98 DI L, SRWIMERTK
AR A B 2 PR Z TR AH LS /s 7 A
BEWR N KA R T2 S A 7 Pl i e vh b
TR R,

& 2 ARMKEKIZRREFEIZ XX RS
Table 2 Linear correlation coefficient between quality
attributes of baking Wuyi Rock tea
mBEEF  SNE X Gt S R

HX -0.899 — — _ _
W, -0.804 0.983 - _ _

Wk -0.906 1.000 0.98 — —
yy/id 0.997° -0.861 -0.754 -0.869 —
B4y -0.843 0.993 0.998" 0992  -0.797

& .* &% p<0.05,
2.3 ARSI AZ EE 4R BIRT

M 3 TR i, MR B KA B9 A= A 1 53
FEAR BRI S, AR S RBGHAT T KR 3R
BT ILAERD S RZEUR KN 50.73%; RILETILAR
BB FRRTRAE 5 28Kl 50%; JLAE BETILA
R RILER BILEARELE TN ZHERE 5 R
AF 36.65%~45.37% 2 1] ; K iz 4 MERK A £
My TR 5 R AN T 6.5% , R WAL R B
KA LA R PSSR IS Lo s R
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Table 3 Infusion constituents of baking Wuyi Rock tea

®3 TNEBBKUFELRS S

PR K AKEBY R RKEWH SER L Rmgly)
(mg/g)  (mgly) (mglp) (mglg) (mglg) C GA GC EC EGCG  ECG EGC
£ 9168 36163 2480 26050 3460 1450 1.19 3.14 9.60 13395 2515  62.73
—WHEE: 80.31  386.35  23.80 25530 21.70 9.47 1.18 1.31 6.17 68.34 1417 2250
UM 6732 41191 2360  253.90 17.30 6.44 1.22 1.81 4.66 53.83 1140 35091
SEHME 79.77  386.63 2407 25657 2453 1014 1.20 2.08 6.81 85.38 1691  40.38
PrifEZ 1219 25.14 0.64 348 899 4.07 0.02 0.94 2.53 4269 727 2048
iﬁj 15.28 6.50 2.67 136  36.65  40.16 157 4537 3719 50.00 4301  50.73

K53 Bl BERS R B HE I s | fe s A KA R
A (9.17%) ; 7K Rl ML DR 18 in w38 o
e A KA ZUCHERE R (41.19% ) 5 W E DA BE Bt T
BRI | B e KA B S5 (2.48% ) 25 2 T
Wil 5 L s R B B T s L B v R KA B A RE
(26.05% ) ; 7K ¥k 2 T it o B U B3 1 o ik 25 ik
D B KA B SRR (3.46%) s LA R 71, LA R
Wil 5 At s KR B B T s L B v R KA B A RE
(1.45%) ; T LA R BEE BB 3 hnini & A=
AR, e KB SSFE (0.31%) s RILA KRB E
BERS VB B sl b | e A K AE S5 (0.96% )
TR R E T RREEHEE BRI 1S i | i
AN B AT RE (2.52% ) ; R E T LR R HEE WES
PBCR 3G N & A i AR AL, SR R KA B S R
(6.27%) , RKETILAREE T RN R A B B
HYBE IR D, e A KA BSR4 (13.40%) , £/ B
HHURS DB I BRI IZ B 0 ks ok, oA

IO BRI B R G R P R R 2
By WONHER A TR i B A2 T RSN et Tt
SR
2.4 AREMEERMZFELE S REEFEHERXXK
RO

13 4 XA RIHERE A A A o R I 45 21 5
A SN PP A R A TR AR ST O R A ]
HERKANZE HroK o KR OmHERR 2k 2 | =k
M ILARR BETILRR RILRR KRR TILK
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Table 4 Linear correlation coefficient between the infusion chemical constituent and tea quality attributes of baking Wuyi Rock tea

mEEF K4 KB wiEEE  XEH  EER C GA GC EC EGCG  ECG EGC
SN 0.660 -0.682 0.903 0882 0860 0784 0031 1.000* 0830 0897  0.887  0.999%
S -0923 0933 -1.000** -0.999* -0.997 -0.977  0.410 -0.908 -0.990 -1.000** -1.000* -0.878
Wt -0977 0983 -0981 -0.989 -0.995 -0.999* 0569 -0.816 -.999* -0.984 -0.988 -0.776
W -0.916  0.928 -1.000%** -0.999* -0.995 -0.973 0396 -0.914 -0.988 -1.000* -0.999* -0.885
I 0598 -0.621 0866 0842 0817 0732 0110 0.995 0.783  0.859  0.848  0.999*
M4y -0961 0968 -0.992 -0.997* -0.999* -0.995 0512 -0.854 -1.000* -0.994 -0.996 -0.817

7. * &7 p<0.05 ** &7 p<0.01

cn

PDF SCH# ] "pdfFactory Pro™ X RAG)HE www. Fineprint.


http://www.fineprint.cn
http://www.fineprint.cn

b Ae S X AR AR AR B SRR A A © 25 -

BRETRRILKRERGIME | IR A SE A
MR- 55 72 R S 3 OGS R R T L
RRBE TR S U RO R, Rt
R AN AN TR A 2l 3 (9 A2 Ao TR i ST S A7
TEZ2 57 B3 L3 BN o ) S MR g T, T 7 —
BT i R BRSNS KA R T2 5
FHOG S AR AR o IR R B LR B
TR A2l EJEMR ILRR RILER BETIL
AR FIRRBE TR R TRILRR, 74t
ySFeRE L DN R S

3 it

AR IHLRT T R A AR Al B OGBS
R AEAE T Z 20 PR = YO | FE A i e v A
SRR AR AT R VAN, RIS T
XA TRIMERS AL 5 R38R G oA A B,
R EER ALY Z 18 D TEAR G, A5 A 51 0.98
DAL Skl s T2 et N T2 /< e
TR

AR ST B A S A A B e
HERAE A AR5 SSOPE A B A AH DGR 08T, T #
XA 1A i AR SC BRI B, A5 B T PR P
HAHERE T2, XA RIS K ALZ AR A SR I 245
At TR TP AR TG E 2T R W, ASTRIMER K
AZE R I3 KR 4 HERR s 22l =R LR
R IBETILRR RILERR REETILRRERT
Malis RILRRBE TN REE TRILER 5%

st [T A5 K BRI Z (A SRR, s S5 /KAl
ZRMRE T2 A R S B0 SR A AL b R R | 35 %
BTILRREE TR K20 2R ILRR R
JLZRR BETILER BILRRBE TR R E
TR,

S 3k

(1] Bk, 5K 77 1%, 5K REAR . [ 655 Je 2% 4 il V5 [3). o [ 25 -, 2003
(03):17-18.

[2] 2R X024, AL BRI ZR R T 20 280 B 5
MR [J]. 1 R 2 e 247, 2015,34(9) : 11- 14,

[3] ARaHEHE, K UL B, g A2 8 A R A2 e 0 i3 R 2 AR A 5
52 MR [J]. B AR Be 2417, 2014,36(12):107-110.

[4] PRk A= BRI, R 50, 257 AL i B2 X U4t b 2 e 2
AL B 2R [O]. 25 M R442,2014,34(1):9-20.

(5] VLU, T4, 7 O, 25 B JOIREE XS 2008 5 e 2% it SR 52
Wi [3). 22 AR bk 2247 ,2012,39(2):221-224.

(6] AR, AHE, X ST, 45 B3 A A S AR AR A9 ] AR
Z5m,2011(3):39-43.

[71 Yang X R, Ye C X, Xu J K,et al.Simultaneous analysis of
purine alkaloids and catechins in Camellia sinensis, Camellia
ptilophylla and Camellia assamica var. kucha by HPLC [J].
Food Chemistry,2007,100(3):1132-1136.

[8] Liang Y R, LuJ L, Zhang L Y, et al.Estimation of black tea
quality by analysis of chemical composition and colour differ-
ence of tea infusions[J].Food Chemistry,2003,80(2):283-290.

9] BRIEI, FEAEAN 2RI, 55 SR ALK 0T 19 R 12t 43 H 2
AR D T2 4 (ROl S5 AR fn Bkl ), 2014,40
(6):670-678.

WAEG TR )

Effects of Baking on Biochemical Components and Quality
correlation of Wuyi Rock Tea

LI Shaohua', CHEN Rongbing', WANG Feiquan*, HU Chunrong?, LIU Anxing?
(1.School of Tea and Food Science, Tea Engineering Research Center of Fujian Higher Education, Collaborative
Innovation Center of Oolong Tea Industry in China, Wuyi University, Wuyishan, Fujian 354300;
2.Wuyishan Xiangjiang Tea Industry Co.,LTD, Wuyishan, Fujian 354300)

Abstract ; The article studies the effects of baking on biochemical components and quality correlation of wuyi rock tea.The results indi-
cated that aroma, infused, taste is the key quality factor of wuyi rock tea in the the baking process;caffeine ,EGCG, Polyphenols, Amino
acids,C,EC,GC,ECG,EGC had a great contribution to quality factor of wuyi rock tea in the the baking process.

Key WOFdS:Wuyi Rock Tea; baking; tea quality; biochemical criterion
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Figure 1 The influence of banana pulp on yogurt flavor
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Figure 2 The influence of sugar addition on yogurt flavor
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Figure 3 The influence of skimmed milk powder addition on yogurt flavor

H 11 3 T, MR 498 B S I e % okt i BT 5
Wi, SRR Wk 0y 4% JECE PR A 20 B (K
UL 14% 0 R AR S N 5 22 (i 5 L ORI 3R
MW, AR KMORZE Y, HSUIRAS R, i s AT
ANGF SR R SRR IR IS IR 10% , B S HMA
AT, AU SR, B e K-, AR 3401, 5K
3% Sy, H 31.3,
34 KREFIEMEMNHE

1 10

28 38 8
an & o e

—a— HE LG

"
-
@
=
=

B 4 A2 B SLRR W % v

Figure 4 The influence of inoculum concentration on yogurt flavor
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Figure 5 The influence of fermentation

temperature on yogurt flavor
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Table 2 Orthogonal test results
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2 10 10 8 8 79
3 10 11 9 9 83
4 15 9 8 9 86
5 15 10 9 7 83
6 15 11 7 8 77
7 20 9 9 8 81
8 20 10 7 9 86
9 20 11 8 7 91

K1 243 248 250 255

K2 246 248 256 237
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R 5.000 1.000 4.000 6.000

M1 3% 2 I RIS 9 190, IR AR AL G
A FEIRIINE N 20% , FERA I 11%, P& Fh%E
Fh Ay 8%, I TEIH 7 ho R (AR, 520075 45
PR XWR I R R FUCHEF 43000 D>ASC>B, Bl & T
I [10] > 75 R SRS 0 > PR RPN I > REWR VS N 42

4 #ie

W IE AR A B e Ry . AR
20% , FERHA N 119% JBIR TR A NG 10%, AR
FU AR I T 22800 R R R 8% . KR
JE 42 °C RFERTTA] 7 h, 5 DRI ZRT R AU Ay 5 e o
INHg s RTERI B RRE  R EI 1A] X6 Bt XU S 01 5
R PR BT 8 XU M F5 /)N

TGS A5 A AR FL (A3 3 57 U A kR4l
1E, B FERAA 1R MO LA RS2, R
PRI 1 RS A AL R TR T Bl iH AL mT s A
PET] e — R R E SRR FL

SE k-

(1] J=DUM MR, T 04T, 55 A5 A R B LR WORH B [J).
LR RI#,2010,38(12):6494-6495.

[2] 0 A B B4 5 AR R R (B S22 5 R,
B 5 &,2005,26(6):175-179.

[3] T3 5 R & B[] 1 #F £ 24,2001,8(3):62.

(4] Barhe 28 S AR O AR BT AR D). A A, 2011(19) - 56.

(5] BRI AR R ORpEE FI[I). 1 1 44k, 2004(7):43.

[6] Z=itiz AR E TR S M2 FERHL(E E,2005(17):105.

(7] FEISCAN, 2450, SCRKSE, 55 B A AN £ B2 0 i R 9.
[ &5 55%,2008(12): 31-33.

(8] o7 TR M R W 7L I ol 4 S HL o) I 25 AR5 MR BF 5 [D]. T 45
VL K *¥,2006.

(O] ZEARAE, RIAEFY. & IRl E % 5 O fE F ] SRR & R
$%,2006,22(3):299-300.

[10] AER, T2 R EERL I E TR A E ). o E 2L
i k,1998,26(5):11-14.

[11] ML EBERA:. KR E 55 5 0 E IR BUIR[O] K B2 ) 24,
2011,9(1):91-92.

[12] REX. FLER AL JORHE PN R RS0 & i Tl BH,
2005(7):10-11.

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn
http://www.fineprint.cn

- 30 - (A 2FBEAAL) 2016 455 12 1A

[13] B W AR, a8 B HERRPIFEE ] 2l B SR, 173-175.

2009(5):235-237. [17]  EHEME BRTE, 220, 5. &AL UORHIN T T 258 0] 4R
[14]  SBLLIE MR & TEFL DOR BRI [3]. 1L 78 £ 5 Tk, 2003(4): HLH,2011(9):98-100.

24-25.
[15] EBEH 2R 1L YCRHM] AL a2 Tolk H ik, 2001, (FTHES AR v #F)

[16] B PR Y R AR WA A AT [O]. FLolk B2 5 HR,2010(4):

The Preparation of Banana Yoghurt

ZHAO Taixia*, LI Guoping? FU Xinzheng!, WANG Shupei', WANG Xincen!
(1. School of Tea and Food Science, Wuyi University, Wuyishan, Fujian 354300;

2. School of Ecology and Resources Engineering, Wuyi University, Wuyishan, Fujian 354300)

AbStraCt:Taking the banana and skimmed milk powder as the main raw materials, a fermented banana yogurt is developed. Using sin-
gle factor test and orthogonal test, the optimum conditions were determined. The result showed that the optimal formula of the yogurt were
banana pulp 20%, sugar 11%, and skimmed milk powder 10%. The optimum fermentation parameters were inoculum concentration 8%,
fermentation temperature 42°C and fermentation time 7h. Under which the achieved yogurt presented milky, and tasted smooth with sweet-

ness and sourness. They owned mixed flavor of banana and barmy milk.

Key words: banana; yogurt; process parameters
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(LAREMT, e M 350003; 24@@Molb g iTbe, mad /0 350001;
3AEEMOA IR AR B, #wE B 353000; 4fEERMREE, fEE FEM 350002)

OO B A SR IR R R K A WS PR ORI T A IRk AR A
XF B A R YA AR BT TANSEIC R . R AR ERERR AL LU 11.2:88.8, T AEMHE A I BRIE B X
B AERPRL BAR N 31.2~44.6 wm, P AERT-206 712 55.92% , £1 88K Yo (0,355 AN B AT & T S RE DR R A 5 bl s

TR
SRR 1 R AR R
&5 3KS.5718.43 XERFRINED A

B (Skimmia reevesiana fort) , 2= &Rl g 1 JE #i
Yy, W/ NEAR, BEEr 0.4~1.0 mo HE | HAS FEHRES
PG v AR oA, AR TR E AR o0 A AL 42 30°L)
L, AL R a R AR, AL BB L A B2 R
HRILIX., i 20 R g LT, BUAR R T84 L B
WIrE WL P SN TR S P SRR LA
A A 8 AR AEIAR 1 200~2 600 m M,
HFoRIREE G MY, FE KRR TR 2 W
JEERES . BARRRIT RO R, RN EFHRHEY) PR
thor AR B A 2K by B AR e e R A
Y FEEDRAEY ERACEYFARDTRR , Z 0k i
PR b 3B T S22 KD S A D | SR
R OERIRT U P A R A,
SR g E R BT IR O S ORI DR AR 2 T
eSS  BIE A HAE RGN, ST BT R LE]

Wr#s B #A :2016-06-12

EEWA Al FHO A (HARFH2014]2 5 | AR
[2014]97 5).

YEZ I AP RIN (1965-) 5, DU, MR TR0, SR/ &
TR, 2 RS & BT

WBIES . 22 B ((1963-) , 5, DU, #8% , WAL Sl 5
ZENF RS FE

X EHS . 1674-2109(2016)12-0031-04

B B9 AR RO, R TS b
P ) PR SRR ATl BT AR A | LA e
B AR AR, X b A A A AT A S
5583 W RS IE 5 T A PR LA

1 RS

1.1 BRMESHRKRIE

AR R AR =0, AT 9IS
WAEARERIE T E A MY, HZGR R 117963 4ifE
26°50', K 230~300 m, AFPXSE 185 °C,1 A4
6~15 °C,7 H il 24~35 C, #hiife ki -6.8 °C , Mttt
fEil 40.3 °C, TG 280 d, WLIUAFRE E7EME 2.5 m 1)
BRI AN T 25— 2763 70%3HEFH M
12 PESIURAE

2011~2016 4FHFLE 5 a XA el DXl Y 18 == o0 A ik
TR AT T4 R FH S AR R A 3 | SR A T
PR JEA M AR S IREE R MRIE S RHIE 28 B R IE &
HE TR, W HS R T A R DLE ik
WEE T SO P28 0 AR MERE  HERE R RS
PEAT ISR 5 M BG 0 5%, W 25 B R4 T 5 A
SR NSO, AR AR TE R 12-K
Yefaik TTC Yefaik | 21 BR/K e g B AT % k25
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2 HRE5SMH

21 FEHFE

PR/ INEAR RS HARBIERIE . ot
HAE, A ahE LA B R U i A
G B AR 2 5 A AU, M R g
¥ . WERDE S BEAREIRE , K 6~12 cm, % 2~3.5
cm, T 0 T AR | JEERHIE | i Ti AR 4% 065E , M IR &%
o R AR R AR T P DR R, B R R
B, MEASEA 55 4% 5~8 mm, IRLL (5, &HEZTITAE,
A IR SR B K 4~6 mm JRFE 0.3~0.4 mm, [
TEPIR/NEEA—S AEWIT KGR 4 A R
1ok 2 H g Bt g R iR B 2R A K B 25
FWshia T 2 Ay, H¥A0R 15 CZ&24 BHAERE T
TgAE AR A 1 YR BRI BR i 274 Ky [a]
I BB MRS, W EERAR R L ATIEE T
25 Bl — A 3~5 Mot b ok b AR AR A 14
CLOMCE(ZE) , AAE ARNAREE , WA A E
4, DIZEA AT 1~3 MEFF , B & 1~5 4
BEIRR M ZF RS E ZE 0 R s, /0 W R & A
¥, FEARTCIH R AR AR KRGS
22 BERER

P AP TT IR D, B A AR A
AR, R B AU IS AERNT 5 AL, T
A= FUFR 1 400~2 400 m (9Ll b AR ISR K
Z % i LRI AR ST T H AR IR 22 728 06 K AE
i -10 CHYRIRFEVS FNFE IR , B TR0, ok e ek pe 143
KEHUH B, 1E A Y pH (H 4.5, EAMRE R 1 H.
KB RAFIEL, FEE A 0y E2RY el
Fiy LIRS NSRS 1 TR S RS
Bk FPAERL Y 2R KRS BT A A,
2.3 EESK
FEAEART WO AR5 4 | R TT IO A8 S 404 0, I
16 AAAEAR B T ZRINMHE R Sk Wt A XU, M
MR AL R B R eR L, MR 1, TE3 4
R, P8 A AR R IR WG . AR

AT €L 6, 5 R A BT LR PR
SR SRV P AT SR RFEIAE 22, 57
RV 4 4 B, WEFEROZERE (1 2) SRR,
45 SRt B L MEE 1 (T3 SRR Y
5 RRLEA R L RRER(E 3), IEER 6 BEREE
SRATRIRM . R T B, I 17
B,

A1 A 2 efeAE k
Tablel Skimmia reeuesiana pistii Table 2 Female flowers stigma

N

-
K 3 7 D7 S IER
Table3 Ovary and ovule

2.4 MRS
MERR B B R MEAE IR AL FEAE NI 5, 4E
(SRR U ERE e S N Wi o S D LN Dk ARG #AR
O, JEREA 4 KUEIE  FERE A 4 KCEIRE AR HESE
IR EAR, FERETIRRAT /NS, SEEN S A 4
TEAE A Z (B2 A4S 1 A0 AEAE R /N T
B A AERfAT Sk RO, AL TV A0 B 80 2 4
6, BN 4 IR, BN 1 ASEN 4 AEN e A o
O, MESSAEL NHE A, ARy AR A 2L R 4B
400 i I il MLETAE (R AL AL UNIAT 7,2 22 4 A
BRELTFAE, B 3 AR E 4 A, FLAE/NER
BTV, I RICR AR D7 o A DRIEMERR D52 5

SR N MERERR R AR I3, LU i MEAE 32 Ry 3

Kl 4 Itk & & NIE
Table4 Embryo plant development
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Table 5 Stamen Table 6 Clinandrium

B 7 400 w5 T itk
Table 7 Pollen grains under the 400 times electron microscopy
25 et
HYI LR RIS | 1845 b BATBR B fR~F 1
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TR I | il A (R s B, anfsl 8.9, B
AR AR KN 44.6 pm, HR/NAYH 31.22 wm, F
¥ 3553 wm, 12-KI G35 00 58 1 46 8 35 71
69.75%, ZLaR KL LIE ARG T104 59.4% , &
PRI L 0 5E R AERIE 170 38.6%, V3474 55.92%,
PEBTELL SR YL R T A TG JIAE R S 4k (N 10,

B 9 ®F ikl
Table 9 Polar view of

8 Bk fiE |l
Table8 Equatorial view of

Skimmia pollen grains Skimmia pollen grains
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Table 10 After dyeing vitality of pollen grains

26 REE5#MF

PR R B 2 0 AR R, K 0.8~
1.5 mm, B EREAEE, T 9 AIKE 11 AR
F/NE B G AT , A AR 7 (5, B ARl T SR R
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X} 2013-2015 4FRAEE Y 12 APt pi A S iE
FIRhFAb 38 R R ELAN T 1~4 FL, PR A1
R 2.6 L, BRI FLAR ik m 6, Fh - 54 R
AHIE R BPIE  T0ERAR , FEFRIR , BCFt, $#&Fh] 2 H &
4 A Fh P45 % 255 94.3%, B 2 R4 20 d 244,
1 a A S A W %K 89.7% ,1 a AR T AE K
6.9%,2 a 4= SLAE T B 76.7% ; Horlr | i HERE L
i 11.2% , HErk L] 88.8%., A TN bALEEET, P 2E4F
ARG R B 2 AR5 L AR R 2 R R
7 HA], B2 A 9 AR E 11 AR, 7 A4
29 JKM 12 J Z 24 2 F AN TFRIRA IR A
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Table 10 fruit

B 12 A1
Table 12 seed
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[1] B0 P R AR MY A st i, 1997110, (FAE G 55 . F T4

[2] HAETE 0 IR B BEU fe AVE R (3], o 2 B i

A Study on the Biological Characteristics of Skimmia reevesiana Fort

ZHENG Tianhan', WU Yuanbing?, RUAN ShuMing®, LAN Siren*

(1.The Fujian Provincial Forestry Department, Fuzhou, Fujian 350003; 2. Fujian Forestry Survey and
Design Institute, Fuzhou, Fujian 350001; 3. Fujian Forestry Vocational and Technical College,

Nanping, Fujian 353000; 4. Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002)

Abstract: a Study on the Skimmia reevesiana Fort is made concerning its primary environment, growth characteristics, and the main
biological characteristics. First, the structure of its ovary, ovule, pollen morphology, etc. is observed through the microscopy research and
technique, and then the main biological characteristics are filmed and recorded. It is found that for the offspring of the Skimmia reevesiana
Fort, the male and female plant differentiation ratio is 11.2:88.8, and the pollen morphology is in nearly spherical radial symmetry, the
pollen grain diameter is 31.2 ~ 44.6, the pollen vitality is 55.92% on average, and that red ink staining method and vitro germination

method can be used to determine the pollen vitality quickly, accurately and effectively.

Key words: Skimmia reevesiana Fort; plant organs; biology; characteristics
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W OB s E 4 E s Y xR U Y B S A TR R M AR M 4 R I R
(Cmic) 1 - HEmEE: , 4558 s A H 13852 Cu Cd Pb . Zn R el i BETS Y T4 JB Vo YL WA T 4% Cmic, 2047 T8
Sl S EALERE ST E AL R AR LS A E R AR BT, o E A W T I 32 BT - Uk 4 Y s

Wl , T R B T il 3 2 A7 1€ pH (E5E A
;@%Tﬁ] :E%ﬁ)ﬁ;‘?ﬁﬁé;ifﬁ@&@mic;ﬁﬁﬂifﬁ
FESES:Q89  X#ktriZAL:A

A B 4 Ja V5 Y ANANGE BUAR VE I Rl B i 2
o 1 R & Wl w7 A e 7 L %2 (AN B IR 2
M A FET ) AT HE R W, 51 3000 W S L3 W
it 7E - 3 OB 2R b TR ) SR ), T4 a5 etk
BT A% H - S g R DL A0 25 5 A Wy AR A= P 4
PREEAT AT T, K RS o | JE 4 Ja 15 Yedl
il T i E ) B - 3R T SR R AT T 4
IR RA R AER SRR E SRR LR TR
Bi5 g, FAE M P R SsHTVE A LR A A
TR, 75 55 4 XA T U W T PR R i
B0 Wi, mERE AT YR, A& M RUEY )
ABAR Ak S HAE IMLHRIMEAR ARRTT . Rk, A SCER X
B BT AR H 4 s R R C NP fEERAH G
BRI PR EA T T VRS, Z0 AT 5 T ol 4 4 e 0 - 98 il i 44
B EZLN R, LA ON 48 15 YA H ) - e ft R DA
MRS

r#s HHE . 2016-11-06
EE B A FIW(1970-) , 8 DU, PP, B9 7 10 A
IREEREDY)
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1 #RFTFTE

1.1 TEHREREMLE

SRR R AR A AR T A X R TR T
A, R FERAEI SRS, HOREE 11 1 RZ 1
(<20 cm), THIEREGCREEISHEIET 4 COKFE, T
HEWITENEST T o 3 IR TS T - e e
JE R 4 2 AT
1.2 TEEBAMRNE

K H AR TR PP 25 1 A Il o e AL &
Tty SR ELAV I E 3 pH {E (K FER 1:1) 2R
TURERE I S 1 HERURLZH A SR PR R B 20 5E CEC,
13 TEESESENN

4B RE R ] HCIO,~HNO,-HCI-HF 311, J5
TR OCEED: CRIEEA ) Dl & Cu,Cd,
Pb,Zn, Ni #1 Co &kt i FARHE T ERE ARy B 45
], AR A S A o DAL S 0% E AR
1.4 FIEEEEFREFI Cmic 247

SR FH T €032 43 0 o i S0 | 22 1 28 AL Tl 2ot 4
ALt DRI A BT AR 2R Tl TR T ol I g AN M
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1.5 BURSH
% FH Microsoft Excel 1 SPSS #4174k &b 3 711 43
Mr, SRR 7 2250 M it A T B ARG 56

2 GR54HH

21 TEEABUGSUHENELESE

13 Cu & H7E 29.07~203.67 mglkg = Al 74k,
XA 79.18 molkg (K 1), KARSF AT Cu
AR TR E R A T 3075 Y PR A2 (GB  15618—
1995), W + (U2 Cu s, Cd W T 0.05~
4.55 mg/kg Z il 1k, P-4 %y 1.64 mg/kg, 713
FEfh Cd &K T 0.3 mo/kg, # a4 R PE 3 |
B, UEEHIG R BRI A F 188 Cd ™ EE 5%, Pb ik
FETE 68.46~767.43 mg/kg Z [0])254k, FH4{E K 319.64
mg/kg. 4 FERLEY P B R R A F -3 1RR
&L Zn Y FETE 44.01~704.97 mglkg = 8], FI{E K

309.79 mg/kg. 5 TIEREAY Zn E A TR ML
b 3R B 5 Ni S i/ T 1.39~22.53 mglkg 2
6], XA 11.75 mo/kg, BT [ 38 11 28355
kbR, Co & &7 T 4.77~18.29 mglkg Z 8], -3
i} 11.81 mg/kg, CEC {H7F 5.44~17.65 cmol/kg = [f]
AeAL P H{E N 11.57 cmollkg, A B E
£ 32.10~72.50 g/kg Z [a],~*F-¥1{A° 51.36 glkg, 14
pH {HYL FIh 4.61~7.53, F-34{E N 6.47, KH#FJE TAD )
K-
2.2 11 Cmic EEMTL

Cmic Bt -3 AEY) & &, 2 TIEIE IS8
—, HERESLH) Cmic {HAT 168.00~573.82 mg/kg 2
] , F-H48 N 321.53 mg/kg, A [ ik 2 6] Cmic HA
GiitrE X (F£2), 13 Cmic 5 Cu S W FH A
%, 4 Cd,Pb,zZn,Ni f1 Co & B & MAK, 5 CEC
R AROC, 5 A R T AR OC M (3R 3) . A
b R T A 1A S YR Y a

®1IEHRENESRESE ARSI EERER

Table 1 Total and available heavy metals and basic properties of soil samples

RS 1 2 3 4 5 6 7 8 9 10 11
HCu 70.09 50.70 55.65 29.07 50.86 76.07  203.67 82.64  134.01 81.91 36.26
Hcd 4.19 2.63 455 0.73 1.44 3.66 0.16 0.13 031 0.18 0.05
FPb 76743 58750 58320 14620  204.04 573.77 14626 15596 14427  138.96 68.46
FZn 70497 57252  596.25 21866  269.59  680.43 76.36 44,01 98.51 99.98 46.36
BNi 18.08 18.21 20.86 18.27 19.56 22.53 1.89 1.49 1.80 1.39 5.21
i Co 12.56 13.11 12.67 13.18 14.04 18.29 8.53 477 6.01 7.27 8.52
CEC 8.79 10.37 13.28 9.93 9.56 11.53 17.65 10.73 13.95 16.06 5.44

FHLUER 7250 51.50 55.90 42.70 46.30 54.70 60.20 52.10 55.50 41.50 32.10
pH f& 6.96 6.66 6.8 6.89 6.45 7.53 6.78 55 6.52 6.5 4.61
i (%)  43.14 47.53 37.70 52.35 55.36 59.75 38.22 65.02 59.41 45.64 72.79
HrRi(%)  32.42 28.32 34.47 23.21 23.73 17.76 31.94 20.55 18.19 28.44 9.90
FRL(%)  24.44 24.15 27.84 24.44 20.91 22.49 29.85 14.44 22.40 25.92 17.31
E.EA BT AL A my-kg i B4k 3845 A mg-kg CEC #5342 4 cmol-kg?; 7T JA N, P F= K 49 345 % mg-kg™; A HLT 3%
124 g-kg™,
R2AAERNTIEMEMEYE
Table 2 Soils Cmic of different samples
FEmaS LYO9  LY12 LY15 LY18 LY20 LY22 SHO1  SHO5 SHO6  SHO8  SHI16
Cmic(mg-kg?)  232.63 183.61 201.44 35318 168.00 198.12 569.84 381.96 573.82 402.86 271.34
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73 1IE Cmic fLEREFZ EHHEX RE

Table 3 Correlation coefficients between Cmic and soil factors

TEEF  HEREHG) THERF  HERRE(G) TERF  HRRHEG) +HEAF AHRRE(r)
B Cu 0.782** B Zn -0.695* pH -0.083 ibRL -0.040
Bcd -0.679* RN -0.810** CEC 0.624* bR A -0.040
i Pb -0.609* B Co -0.721* AW 0.069 Fkr 0.171

7E:* A p <0.05;** A p <0.01, TR,
2.3 HEX HIEEER T

- M 5 A A DA DG Bk + S A
HEEDIRE, thTH4ERR L] Cmic 22 K, MTH BRI
Az i | A it T AR 25, SR FH AR - S I 1
AL AR(D),

- SFE AT T = SRS 4/ Cmic (1)

SR N, WERAT RS NI 0 & a
A (3 3) s ad A AL S G 5 Cd Pb.Zn Ni Co
1Y 7B 3 RO 2 A AL A XE PR Cd Ph,

Zn Ni Co 175 1 i 3 1 EAH G s i AL AR 05 1 5
at: 12 ESSTE Aoy IC QR ERSE ip TR Ik A e
TG ; B FABAH X6 PE 5 Cd Zn Ni (Co & it i & IF
A5G, FEALEEAI XSS Cd Pb.Zn Ni,Co & B %
IEAHSE ; - 4 R A XS M5 Cd . Zn Ni Co & i
TEAHDG; R MEBERR AT M5 A ML & &0 pH
%ﬁ*ﬁa‘é- A PEBE R AR XTG£ 5 Cd Pb.Zn Ni Co
FIEADC, WL, KER RS AR S

SUIRHOG, T4 Jm R T R I A 4l

éz\):'%

& 3 A HIEEE SN T IRE T2 B HEX R

Table 3 Correlation coefficients between soils enzyme comparative activities and soil factors

HH i TEETE ZBEAEE RIS EHH IRES
Cu -0.357 -0.349 -0.444 -0.397 -0.560 0.181
Cd 0.286 0.729* 0.786** -0.092 0.642* -0.214
Pb 0.178 0.635* 0.741** -0.162 0.548 -0.218
Zn 0.287 0.767** 0.850%* -0.100 0.683* -0.284
Ni 0.607* 0.802** 0.839%* 0.025 0.837** -0.37
Co 0.558 0.858** 0.878** 0.083 0.849** -0.341

CEC -0.309 -0.179 -0.335 -0.557 -0.499 0.325

HHLFR -0.049 0.209 0.208 -0.529 -0.009 -0.06
pH 0.131 0.553 0.474 -0.576 0.251 -0.191

hr -0.118 -0.059 -0.02 0.755** 0.067 0.044

b g 0.178 0.055 0.023 -0.699* -0.051 0.085

Fhki -0.003 0.057 0.012 -0.730* -0.085 -0.257

IH FAVmE HHRE BB AEREE  BRMEBETRER — —
Cu -0.352 -0.447 -0.138 -0.457 — —
Cd 0.807** 0.697* -0.482 0.857** — —
Pb 0.633* 0.523 -0.541 0.725* — —
Zn 0.727* 0.632* -0.569 0.822** — —
Ni 0.751%* 0.795%* -0.537 0.864** — —
Co 0.679* 0.686* -0.523 0.781** — —

CEC -0.091 -0.156 -0.191 -0.076 — —

HHLFR 0.204 0.143 -0.639* 0.262 — —
pH 0.408 0.388 -0.818** 0.587 — —

g A -0.188 -0.218 0.559 -0.428 — —

b g 0.201 0.281 -0.509 0.451 — —

R 0.134 0.075 -0.556 0.321 — —
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T X S P A R T A I 41 0 52
MR, S ke A I SR A A i A T
pH {ELIU X R B Ml Mt S R

3 it

43 T X T ERUAE WU R S R TR
RO AL AE AR ) BB DD 2 REPEREAR R VR 25k
BUBE A RER S ALE, ARWTFERI 1R Bk
H 133 Cu.Cd .Pb .Zn K#ARJE T4 b BTG YR
4R 5 Y BARKEAR T A A i A0 TR
#h5r 135 C N P JEERAHCHG R TG M, DB Il X
FA RIS YNGR, BB B, h AR T 4
JBIE YA T+ ERE Y RE s G 2R
P SRR H A A TR R i A A A AR
FHfes, AR THCR S R e, B4R
Cu.Cd Pb =k Zn [HIFAZEREHUVERT, AR T80
Al P — A LT & A m , AR 5 A AL
BUURLZH AR S, & R AR T A A aee it —20 S
THFRIER, WA RE , SN ES R

QeI ARBHARA H C N P 25 TR A Yy Bk Ak~
TEER, (HRIERE , EA 855 i B4 i A P i
TR AN REAS R S A H ) PTRRSE A (EAR R
AR 58T

S 23k
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(A% v #F)

Effects of Heavy Metal Pollution on Soil Microbial
Activities in the Vicinity of Smeltery

WANG Han

(School of Ecology and Resource Engineering, Wuyi University , Wuyishan, Fujian 354300)

Abstract: Heavy metal concentration, Cmic and soil enzyme activity had been investigated in farmlands nearby a smelter for evaluat-
ing the effects of heavy metals on soil microbial community activities. The results showed farmland soils contaminated by Cu, Cd, Pb and
Zn slightly or intermediately. Although heavy metal contamination reduced soil Cmic but increased dehydrogenase, catalase, polyphenol
oxidase, protease, invertase, cellulase, and alkaline phosphomonoesterase activities. However, peroxidase and acid phosphomonoesterase
activities were dominated by granulometric composition and pH value respectively. It is necessary to pay attention to heavy metal contami-

nation in agricultural soils for the change of microbial community function.

Key words: heavy metal; contamination; soil enzyme; Cmic; agricultural soil
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WA EARECN N5 | AR AR EOER N f;, DA
LRGSR | AR T RRE Nxfio TE5F | A2 R b 5 | A AP AE
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HIARBE AN R PRIy, IR 4, 2o 1 S BRI Ry

k

L
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BR800 48 x5 PRI ALV TSR B9 R /NS 2 fe 1.
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(1) oo FEE A

HRAE AT ARBE , BB A AR AR 5L iy
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H,=ax[1-exp(-bt)] (2)
P H ORI st 4R ;a b o WS

HI TAFESZ AT, i AR AR SO B
Mo AR, [FIE, O 7RSSR T, 45
BMRE A P SEBR R O , K S b B Sy O 2 H (IR
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Table 1 Conditions of different site quality grades
e BR & &K &N Kk &N P

R ﬁg W R wE ME BB BB KX
%9 T em) (em) (@) (m) (w-hm?) (o) (b

JER 69 411 5 224 15 3660 285 2341
ANk 84 386 5 213 15 3105 300 2235
g
AEIR
B9 59 354 5 204 15 2820 270 2136

70 397 5 227 15 309.0 27.0 2327

LR ILAAFEA 291 A3, o 10 em DU A9 45
¥k ,12~20 cm 14 90 ¥k ,22~30 cm 4 89 #4,32~40 cm
H 34 ¥k ,42~50 cm A 25 #%,52 cm L) | 8 B, ik sept
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Table 2 Results of the curve fitting of status index

28 B SK BE  3M HE
a, 2953104 b, 003554 ¢, 103684
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Table 3 Stand currency harvest table

gy PN PR ., BIER BRE iR (%) BKIRCT - m”)
(cm) (m) (@) ) AR AR AT BUEE AR SRAMME

10 9.2 8.0 2177 14.4 96.9 8.62 62.23 7085  38.77 21050  189.62
15 13.0 11.6 1415 18.6 161.3 3632  36.23 7254 169.22 13340  151.33
20 15.9 14.7 1096 21.7 2233 5521  17.29 7249 27570 6727 22599
25 18.2 17.3 925 24.1 280.1 6473 8.03 7275 34565 3228 31107
30 20.0 19.4 821 25.9 3306  69.70 3.87 7357 39414 1584  374.23
35 215 21.2 753 27.3 3747 7267 2.01 7468 43164 828  420.24

40 22.6 22.8 705 28.3 412.6

74.60 114 75.73 646.53 6.36 636.93

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

- 44 (REZEBE2EAR) 2016 445 12 1]

P AU TEAR AR RS A GRS B Mk 2> 336,

) —RpRol £, s o LA OF R i K shA R R AT LR 388 TSGR R IEAEAEAS
AR AR TR SR TR SR B B AR AN Ty R ATy, AR AR AR B T i, K I AR AL i
B, S A MO PR AT AT g Moy 2 ik D R EE TR T R AR M RE ARSI E
WOIRER . MR gm R IR, 45 G s MO AR 7S bs AT B IR,

R0, R T A g 1) M 7 8BRS S5 A ARy

BRI AR R ST M AR S T HATE ST,

VEMROP PRI R R KRB A T S 7 Bt ¢ [1] FE R B2 A TR SR TSIt i 7 Ay IF 5 [D]. AR A

PO BURSEAL | S5 fe MU b S = R BIE A LA 2002
PRI, ZES T MO B A S o i . (2] ARHT SRS Ml RO (S [D] A
AT MRS R ARSI PR M RIS 2014

FRAMHE TBI BE % . A UOE Ay I BT R Ak [3] A5, Eft TEA A, 55, ST M 5 S W AR 1 LA

T AR L M T R 7 B s 1 AR BT (I [3]. 23R 2B 24 4%, 2015(3): 15-18.
’ B [4] WRISHE. fRE A T MRk Bse [0, Molkithgeis

PAMRIPRER it P32 11,2006(1):30-34.

PRSI SRS REASEBIAR B, o i o s . 65 URBHO R B0 B — 5
Matlab $RAFEEBLL I, BILR A0 BSR4 FHEERABLRD], KA B2, 2015(6)13-17.
AT UMy H A SRR | B Je He bR B il = 1y
STk, RS RO 16 BB 2T (A2 58 v 748

The Development of the Standard Monetary Gain
Statement of the Pinus taiwanensis Forest

XU Muzheng

(The State-owned Forest Farm of Lawang, Zhouning, Fujian 355400)

Abstract: To fill up the gap, the monetary gain statement of the Pinus taiwanensis is developed through the study of the basic princi-
ples and methods involved in the process. First, the standard volume model is devised based on a dummy variable index model taking into
account the relevant Site Index and Site Quality and choosing the L-PRM method as the predictive control technology for the stand diam-
eter distribution probability. Then, combined with the measured data, the whole stand model and the forest stand out-turn percentage
model is consequently set up. Finally, it is pointed out that the development of the standard monetary gain statement of the Pinus taiwa-

nensis is of great significance to its scientific management and the efficient decision-making in the matters involved.

Key words: Pinus taiwanensis; monetary gain; dummy variables; whole stand model; out-turn percentage model
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Figure 4 Export and growth of export of bamboo in dustry in 2005 to 2014

FRIEIE 4 71,2005~2014 4F A1l H E R FAELE AR
5 EyHEs BiEhRE ., Hri, 2008 44 B W B,
TE 2013 AE4iG . 54 P E AW fn . {H7E 2007-
2008 AF: ] 1 ™ {E R, 7F 2010-2013 4F [t 2248
Wb AT B AE 2005-2013 4F ]2 B B S
P FPE R AT AR 7, 2014 4R SR H
(H SN TP~ (B0 IR A 38, 77 s O P~ (38
PS8 P~ B Ry i, 3 O P (E Ay
-, XL SRR S 2008 AR SR EHL B0 T
BEBIAHC
3.2 MILBEMRBEST
TR XA % 2 5 b T Pl o Tl ) SR SR

FERCBLAGHATINEE 45 R4k 1 s, BT 2012-
2014 AR TN Tl Ak 2013 4F G 4
Hi BRSO XA D

WA 1, FEETAM =T Bl Tk 83K
Va2 KR T g LA b
ST B DAL L = I T s A A TR X
PEAREIE A B S E AR E , — W Y X (B 3
TR, AT RN Tl I HA 3, 1%
TN Tolk. A 2005 4FJ5 26 25 LR e, XA A
AT, T8 ) XA (D 8l B 8., 2007 4FFn
2009 4F AT 1, FCAAS HumT Ao T XA R R R 2
FEARAARA

4 SR

£ 00 1 VA S B 25005 T N A =l (525
Tt B 2005-2014 4, [E]bfF A FATRE Y 7 5
{EJL-T- W) sl BT AT MR PR 2R 5 1 7 (i TR
Ko SR B KRS IR 5 2009 42
JEAETIE N, T ERRE o MR (A AE 2010 47 i fif 55
FEE, ZHERARWTY K,

H PR AR B 5 ) 5, 2005-2014 4 Ak 1
SRR T AR 2014 4F I RIR  (H 24T
P E IR A AR W DB B, S IR 4 T
P =, (H, AT H O PR (RS A A
2011 4EJE B BT, 2014 4F 38 H L PR (EIEAR TR

I Tl B A P g8ge AR DX A5 i 437, [ It
I Tk DX RS (B AR A 8N, (HAER R =, &
AR5 FEAR A T T — 4, oA Xt

& 1 2005-2014 F &t frlloin T ol X {745
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4 B =BT kAT BT RN T WHEW O FNT EIW
2005 11.78 6.25 1.79 1.05 0.20 0.96 0.03 0.08 0.10
2006 12.83 6.63 1.76 0.88 0.05 0.94 0.04 0.10 0.02
2007 12,51 6.23 1.64 0.72 0.05 1.04 0.07 0.08 0.02
2008 12.04 5.84 1.50 0.61 0.06 0.82 0.06 0.04 0.02
2009 11.61 4.96 157 0.40 0.06 1.38 0.05 0.06 0.01
2010 11.88 4.93 1.63 0.33 0.06 0.83 0.04 0.08 0.01
2011 11.54 4.99 1.95 0.39 0.07 0.31 0.03 0.08 0.02
2012 12.48 4.89 1.62 0.25 0.05 0.59 0.02 0.04 —
2013 — — — — — — — — —
2014 12.67 5.05 1.60 0.20 0.04 0.39 0.07 0.04 —
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Ten-year Economic Analysis on Bamboo Industry in North Fujian

LIAO Qiangi, ZHU Fangxue, SHEN Yijie

(School of Business Administration of Economics and Management, Wuhan University, Wuhan, Hubei,430072)

Abstract: The paper analysis bamboo industry output, output value and export value from 2005 to 2014, and studies on the bamboo

processing industry comparison superiority that use the position entropy in North Fujian. The results show that bamboo yield and output

value are fluctuations in growth for a decade, the production value and output growth lagged in partial years, the exportation output value

undulates slow increases and appears the leap in 2014, comparative advantage of Bamboo processing industry has always been outstanding

and long-term first in Fujian Province.

Key words: bamboo industry; location quotient method; economic analysis; comparative advantage; North Fujian
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Blasting Demolition of the 79 m High Thick Wall Brick
Chimney under Complex Environment

WANG Jinhua'?, YANG Xiancai®

(1.School of Civil and Architectural Engineering, Wuyi University, Wuyishan, Fujian 354300;

2. Transport Bureau of Pucheng, Pucheng, Fujian 353400; 3.Fujian Puxian Construction Co. Ltd., Putian, Fujian 351100)

Abstract ; There is a 79 m high thick wall brick chimney close to the tunnel portal, and the blasting excavation of the tunnel will affect
the stability of the chimney, in order to ensure the safety of tunnel construction, decided to blasting demolition of the chimney. The sur-
rounding environment of the chimney is complex,in order to ensure the smooth implementation of the project, the parameters such as
length, height, directional window parameters, hole form, charge structure, detonation network and other parameters of the blasting gap are
designed in detail before blasting, and the security check. The practice shows that the blasting scheme and technical parameters of pro-

posed is feasible and can provide reference for similar engineering.

Key words: complex environment;thick wall brick chimney;blasting cut design; security check
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MPLS VPN Technology Normalization Research
Deployed in Campus Network

XIAO Yonggin, WANG Yi, CHEN Song

(Modern Education Technology Center, Fujian Normal University, Fuzhou, Fujian 350117)

Abstract: in this pater, the MPLS VPN technology is applied in the college campus network deployment specification design and im-

plementation, according to the demand of the colleges network. We make a detailed analysis of the division of functions, the design of

routing protocols and network parameter design for deployment of the MPLS VPN technology in campus network, so as to realize the net-

work sharing, the resource sharing and the unified plan of the business. The results of research will be helpful to the normalization of de-

ploying MPLS VPN in campus network, campus network in large-scale deployment of MPLS VPN to provide theoretical and practical

guidance, while improving network troubleshooting speed, maximize the protection of a virtual private network availability, effective man-

agement and requirements for safe and reliable operation, thus saving investment.

Key words: MPLS VPN; LDP; BGP ; campus network; normalization
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Application Study on S-transform to Seismic Signal Filteration

XU Tao
(School of Mechanical and Electrical Engineering, Wuyi University, Wuyishan, Fujian 354300)

Abstract: The width of the short time Fourier transform window function is invariable.There are limitations in dealing with non-sta-
tionary signals.Change window function and make it adjustable,this is S-transform.The window function of S-transform can be adjusted
with signals.The signal is transformed to be two dimensional time-frequency spectrum by S-transform.Determine the time-frequency range
of noise and clear the noise.it is transformed to be time domain by S-inverse-transform.Finally,obtain the effective and filtered information.
Through the theoretical calculation and simulation of seismic signal , S-transform can get the time frequency information of signal , deter-

mine time scope of the noise , improve the SNR of signal .

Key words:s transform ; window function ; seismic signal
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Approximation Properties of a Kind of Stancu Type Operators

REN Meiying
(School of Mathematics and Computer Science, Wuyi University, Wuyishan, Fujian 354300)

Abstract:

In this paper, a kind of Stancu type operators is introduced through the base functions of the Bernstein polynomials. By

means of the modulus of continuity, some approximate properties of the operators are studied. A convergence theorem of Korovkin type is
established. Some estimations for the rate of convergence of the operators are obtained.

Key woo0dSs: stancu type operators; K-functional; smoothness modulus; approximation properties
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Fixed Assets Depreciation New Modeling Approach of Definite Integral
——1In the Middle of the Fixed Number of Year Accelerated Depreciation Provision

ZHENG Zhiyong

(School of Economics, Fujian Normal University, Fuzhou, Fujian 350108)

Abstract ; Under the view of the current assets and liabilities, the original value realizing the value of all the compensation is not up to

reasonably estimate internal loss of assets today, overall, fixed assets depreciation of fixed assets with the loss of value show a downward

trend after rising first, in order to make the provision of depreciation reflect the actual loss of assets more reasonably, this article intro-

duced the depreciation method of definite integral, according to the different characteristics of assets, choosing corresponding depreciation

model, and carring on the reasonable depreciation estimate guarantee the reliability and objectivity of the depreciation provision better .

Key WOrds: assets and liabilities’ view; definite integral; quadratic function; normal distribution; trigonometric functions
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Table 1 Main indicators of the low income group of urban residents in Fujian province in 2000 to 2014
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Figure 1 8 types of consumer goodsaccounted for the proportion of

total consumption expenditure of low income group in 2000 to 2014
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Figure 2 8 types of consumer goods accounted for the proportion of total
consumption expenditure of lower middle income group in 2000 to 2014
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A Study on Different Income Level of Urban

Households’ Consumption Structure
——Base on ELES Model

ZHAO Jiayang, QIU Yonghang, LIN Yurui

(School of Computer & Information Science, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002)

Abstract: In this paper, ELES model were used to analyze the different income levels of urban households ' consumption structure in
Fujian during 2000 to 2014. The results show that urban households in Fujian achieve a comprehensive well-off level in 2008 .All income
groups’ s residence consumption level reached the highest in history in 2014.The marginal propensity to consume of consumer goods are
greater than zero. For low-paid groups, the living goods and services, medicine and medical services, residence belongs to luxury con-
sumption. For middle-income groups, the living goods and services, transport post and communication services, residence belongs to luxu-

ry consumption. For high-income groups, only transport post and communication services, residence belongs to luxury consumption.

Key words: ELES model; income level; urban households in Fujian; the margin propensity to consume; income elasticity of demand
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College Students Tennis Beginners Is Easy to

Make Mistakes Action Research
——Forehand as an example

CHEN Longgiang
(Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002)

Abstract: In this paper, through the bottom line for the beginners of Fujian normal university 100 tennis forehand technology action
observation research and analysis, found that novice tennis college students, forehand this technology there are some common mistakes, to
this, this paper USES the literature material law, observation and mathematical statistics, etc., research and analysis its error types and
reasons, and proposes the solution method, is designed to help beginners better grasp forehand technology.

Key words: tennis; beginners; forehand
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Research on the Practice Teaching Reform of Forest Resources
in Agricultural and Forestry Universities

LAl Riwen, XIE Xueli, SU YanQin, YING Xingliang, LUO Wenwei, ZHENG Dexiang
(School of Forestry, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002)

Abstract: In this paper ,The author according to the teaching and practicing experience of many years of forest resources and the en-
vironment and "3S" technology, summed up the experience of practical and teaching reform and innovation in forest resources and the en-
vironment courses from Teaching philosophy, practice content, practices and tools, performance and other aspects. namely the establish-
ment of student employment, service forestry - orient d’s reform in practical teaching philosophy with the times, combined with "3S"
technology, related courses integrated internship practice, optimized Teaching Content, using the advanced teaching methods and means ,
strengthening practice teaching, design practice of multi-level content. These practical teaching reform has achieved good results, promote
students' comprehensive ability to use, improve forest resources field practice teaching curriculum, to enhance the teaching level.

Key WOrdSs: areas of forest resources and the environment; curriculum practice; teaching reform; "3S" technology
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Application of Teaching Paradigm in
“Field and Wave Electromagnetic” Curriculum

LIU Qi%, XIA Tingting', YU Liang?
(1.School of Mathematics and Computer, Wuyi University, Wuyishan, Fujian 354300;
2.Jiangxi Nerin Electric&Automation Co.Ltd,Nanchang, Jiangxi 330031)

Abstract . science and technology update quickly In today's society,the standardization and cramming of the traditional education al-
ready can not meet the requirement of the university talent-cultivating,the transformation of educational paradigm becomes imperative that
improving the teaching quality of university. This paper analyzed the present situation of the university teaching paradigm and the signifi-
cance of “paradigm reform” explores the reform methods of the “paradigm reform”, put forward the concrete implementation paradigm
teaching methods by used in “field and wave electromagnetic” curriculum, teaching effect was achieved,there is certain reference value
for this course and the similar subjects.

Key WOFdS:cramming education; formalized teaching; paradigm reform; field and wave electromagnetic
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Opportunities and Challenges of the Newly-built
University Under the Background of MOOCs
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2.0ffice of Teaching Construction and Management,Wuyi University, Wuyishan, Fujian 354300;
3.School of Humanities and teacher education ,Wuyi University, Wuyishan, Fujian 354300)

Abstract: The new education information technology revolution led by MOOCs will have a deep influence on the development of the

newly -built university.This paper first introduces the origin, development and present status ofMOOCs, then it also analyzes its facing

challenges of teacher staff, technology, financial support and operation mechanism against the background of MOOCs.In the end, this paper

puts forward some corresponding strategies such as:to set up MOOCs Platform of the league of the application technology university,to

construct the course of application technology and to speed up the university education reform As a result, this study can provides some

solutions to the problems of the newly-built university.

Key words:Mooc; the Newly-built university; higher education
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Exploration on the Teaching Reform for the University Computer of
Applied Undergraduate in MOOC Environment

LIU Ruijun

(Center of Laboratory Management, Wuyi University, Wuyishan, Fujian 354300)

Abstract : This article from the applied undergraduate school talent training program, through the actual investigation, analyzes the ex-

isting problems of the university computer courses ; then, analyzes the teaching concept and characteristics of MOOC; finally, according to

the talent training scheme, based on the MOOC mode of university computer teaching mode, teaching content integration the design of the

curriculum resources evaluation and teaching, making teaching reform measures in many aspects.
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A Study on the Innovation Education for Engineering College Students

in Local Newly Established Undergraduate Universities
——A Case Study of Wuyi University

QIU Changdong

(School of Mechanic and Electronic Engineering, Wuyi University, Wuyishan, Fujian 35430)

Abstract: Innovation education is the main trend of the current higher education development. As the important organizations of pro-
viding the talents serving for local economic and social development, local newly established undergraduate universities should focus on
innovation education and overcome their own shortcomings to cultivate application-oriented innovative students wholeheartedly. Wuyi Uni-
versity, as one of the local newly-established undergraduate universities, has been exploring its own innovative education model for culti-
vating engineering college students. Take Wuyi University as an example to think about innovative education strategies for local newly es-

tablished universities.

Key words: Iocal newly established undergraduate universities; engineering college students; innovation education; application-ori-

ented innovative persons
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Table 2 The main posts for welding major students
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On Welding Major Construction in the Modern
Vocational Education System

HUANG Boda

(Department of Mechanical and Automation Engineering, Zhangzhou Institute of Technology, Zhangzhou, Fujian 363000)

Abstract: The construction of the welding major in a certain vocational college is taken as an example in this paper. Combining the
analysis of the example with the modern vocational education concept, the paper aims at exploring the solutions to solve the problems in
present construction of welding major. Besides the publicity for welding major, the vocational college should focus on building up teams for
double-qualified teachers. The Spring Entrance Examination can be fully used to enroll students from technical secondary school and vo-
cational school, which can satisfy the students’ need of further study and promote the sustainable development of welding major. Aiming
at activating welding major construction, the cooperation between colleges and enterprise can be emphasized, and the learning and working
alteration can be performed to improve the teaching effect, and furtherly, the cooperation between colleges and industry association can

promote the quality of students’ employment.

Key words: welding major; vocational education; cooperation between colleges and industry; learning and working alteration
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Discussion on the Mechanism of the Environmental Behavior

GUO Yamin, HUANG Minfeng, SU Junlu, LI Fangying
(School of Landscape Architecture, Fujian Agriculture and Forestry University , Fuzhou, Fujian 350002)

Abstract: The relationship between the environment and behavior is interacting and mutual promoting. Behavior not only controlled by

one’s own subjective, but also controlled by other persons, feelings and the impacts of the external environment. The study through the

concept of environmental behavior, combined with domestic and foreign research results, summed up the four kinds of factors that affect

environmental behavior. Then, presents relevant strategies to promote positive environmental behavior from the different aspects as individ-

ual, management, public participation and design, so as to provide a reference for building a sustainable landscape environment.

Key words: environmental behavior; psychological factors ;emotional factors; background factors
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