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Tab.1 List of species richness of several evergreen broad-leaved forest communities in Fagaceae

EFEFD VRIS H A P EA/m? Y B RH B ) SEEIYIRE (R /m?) FORLSRIR
R AR FEETEG I A SRR X 3 600 78/132/192 0.0533 R
/N K] FEETEG I A SRR X 9 350 52/96/167 0.0178 PRTF A

PN = A OB R X 3 000 44/74/106 0.0353 RE L5

& EGH% A = A FCAB R X 3 000 42/68/110 0.0367 B 5 R0
R X PV ERE AR X 1 600 39/60/75 0.0469 RO

X1k FE RO A SRR X 2 000 26/43/60 0.0300 A

5 X #5% WTIFAL 2 000 39/64/91 0.0455 WA

HX WL E L AR AKX 3 200 51/92/147 0.0459 W TE AR

i WL E L AR AKX 3 200 49/82/133 0.0416 W TE AR

i WL R & 5 000 48/93/122 0.0244 EalUReney
sl ARG L AR X 1 200 69/102/133 0.1110 HERE R AR
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Tab.2 Important values of plants in each layer of the Lithocarpus harlandii community

%

B& Y EEHE| BK Yo HEE
DR AR Lithocarpus harlandii 22.34 D HEE . Carex chinensis 15.19

QX 1F#%5 Castanopsis fabri 11.00 QO ELE R TR Angiopteris fokiensis 10.30
QMM Sassafras tzumu 8.03 @ IER [ Dicranopteris chinensis 10.10
DL Machilus thunbergit 7.55 @iFZE Alocasia macrorrhiza 5.33

~ &AL Engelhardiia fenzlii 572 || . G=HIEH Carex iristachya 5.26
i O Pinus massoniana 5.36 A O EEE Carex scaposa 4.17
O FR4% Alniphyllum fortunei 4.19 Dl MR BR Adiantum labellulatum 4.03
OWER Castanopsis fargesii 4.17 OGN Selaginella oederleinii 3.18
ORI Michelia maudiae 3.92 OWF Wk Nephrolepis auriculata 3.15
OFKEM Machilus versicolora 3.55 AOTEAX Dryopteris setosa 2.96
QAT Indocalamus tessellatus 10.50 ) 3¢ Ddllergia hancai 14.51
QMG H Eurya nitida 10.31 QFg KT Kadsura longipedunculata 9.60
BHFX Cyclobalanopsis glauca 5.36 BB Dioscorea cirrhosa 7.29
@I LRIEEBZR Camellia cuspidata var. chekiangensis 5.00 DR¥EZ3 Ficus pumila 6.65

WA OXKFAME Lithocarpus harlandii 3.90 || Ejm O AR Suluntonia fhinensis 5.57
O Symplocos sumuntia 356 || MY @ Smilax china 5.26

QO ARZETF Neolitsea aurata 2.89 a2 S THE Millettia dielsiana 5.21
@I Michelia maudiae 2.62 @3 47> Lygodium japonicum 4.39
OEM-HT AKZEF Neolitsea cambodiana var. cambodiana 2.49 O Bauhinia championii 4.34
O/LF AL Engelhardiia fenzlii 2.28 ON€LL & Parthenocissus ricuspidata 3.65

M2 ATLAE BRI AR Z o R A bk
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Tab.3 List of species diversity index of Lithocarpus harlandii community

A5 YIFhEEE Margalef $5%X Gleason $5%({  Shannon-Wiener Simpson 5%} Pielou 5%k BRI
(S) (R) (6) BE(H) (D) (Jo) ©
i 2 192 27.974 6 23.324 9 4.500 7 0.941 8 0.856 1 0.025 0
oA 38 6.490 7 4518 4 2.868 9 0.910 1 0.788 7 0.092 9
HEA 120 19.229 9 18.722 1 4278 5 0.967 1 0.893 7 0.034 9
HAR 33 6.933 7 6.438 9 2.963 7 0.919 8 0.847 6 0.089 3
JZ I 22 5.860 2 42255 2.8313 0.903 5 0.890 1 0.063 3
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Tab.4 The index of species diversity in the different communities

EEREFh HFEAAPR(N,E) THE/m? S H D L,
IR AR TRETET L 26°37'~427,118°4'~7 1 600 192 4.501 0.942 0.856
AL TEETED L 26°41'56",118°7'7" 1 200 133 4.228 0.972 0.865

Kk eIl 27°427,117°41" 2 400 305 4.665 0.983 0.816
HESE AL 26°28'~37',117°13'~21" 1200 105 3.163 0.917 0.680
& b R = 26°7'~10',117°24'~27’ 3 000 110 3.627 0.964 0.772
FE L 26°14'~28°19',117°~118°17’ 1200 53 3.000 0.930 0.750
it M4t 26°14'~28°19’,117°~118°17" 1200 49 2.800 0.910 0.720
] M4t 26°14'~28°19',117°~118°17" 1200 44 2.600 0.900 0.700
A% [k 26°14'~28°19",117°~118°17" 1 200 31 2.800 0.920 0.829
b S TREJT AR 27°2'~47,118°8'~10’ 1 600 104 3.237 0.914 0.697
B FRETT AR 27°2'~47,118°8'~10' 1 600 92 3.377 0.939 0.747
WiTh: TRETTAMK 27°2"~4",118°8"~10" 1 600 86 3.129 0.932 0.703
MEA TRETTAMK 27°2'~4",118°8"~10" 1 600 80 2.827 0.862 0.645
YA R TREJT AR 27°2'~47,118°8'~10" 1 600 77 3.146 0.913 0.724
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Fig.1 Scatter plot of community species distribution
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Tab.5 Comparison of species diversity and stability of several evergreen broad—leaved forest communities
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iz a3 27.97 4.50 0.94 0.86
KMAkk A 6.49 2.87 0.91 0.79 30/70 y=—0.010 22%+1.754 6x+26.61 6 NV
HEAR 19.23 4.28 0.97 0.89
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Species Diversity and Stability of Lithocarpus harlandii Community
in Mangdang Mountain in Fujian Province

HUANG Ziliang
(Fujian Forestry Vocational &Technical College, Nanping, Fujian 353000)

Abstract: To explore the mechanism of effective protection and maintain stability of Lithocarpus harlandit community by sample—plot
survey and utilization of diversity index, the author determinated the species diversity of Lithocarpus harlandii community in Mangdang
Mountain of Fujian Province.The results showed that there are 78 families, 132 genuss and 192 species of vascular plants in plot of Litho-
carpus harlandii. The species richness index in different storey showed successively shrub stratum>arborescent stratum>field stratum>in-
terlayer plants;The index pf species richness with Margalef and Gleason and the diversity index of Shannon—Wiener and Simpson wholly
reflected tendency of shrub stratum>field stratum>arborescent stratum>interlayer plants; Pielou degree of homogeneity(J,,) were shrub stra-
tum>interlayer plants>field stratum>arborescent stratum. The shrub layer of this community is the most abundant in species,Although the
species was most abundant in shrub stratum but the dominance was lowest;the dominance of arborescent stratum was the most prominent.
The community has strong environmental adaptability, and high species diversity and stability.

Key words: Lithocarpus harlandii; dominat species;determination of diversity ;community stability; Mangdang Mountain in Fujian

Province
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St N IR e B S DR X T AR A R R AR A PR R RS2 MR AP L8 A XS O AR AR LLAM T RIS AT
DLIE SRS BiVO/RGO MBS MES A PEREHEATRAESIHT . S3HTRIWT  BSINi S Al A7 3805 (GO) e 1T 1% 4V BRI LR
PR JF AT 8808 (RGO) s 40K BiVO, UKL FELE RGO 123K, GO MAJFAR KL BiVO, fBIZ5H . BiVO, 55 RGO #
THT RS AE AR 8045 BiVO, BBAFOLE IERS  Moaly Se b, Je A PR = S Ab SR g AR W] . A BRI 25 3.0 %)
BiVOJ/RGO, LI R 25.0 mg, HI4R % FHB B ¥EWCN 10.0 mg/L, 7 350 W GUT T BRSS 120 min, X% FHBH B ARE
f#ZRN 96.56% , B = T4 BiV0,(32.08%) . JEHAZEIIRIESS BiVO/RGO &AM B GREN IR S Fl e TR fE
TGRSR S M R R 2 5 RO ) B MY O R A B3 (-0, ), B BiVO/RGO & A1k}
SCHETL R LI

K : BiVO/RGO  EHALH] ;B P B Ak

RENHES.064336  XEFRIZA A XEHS:1674-2109(2022)12-0007-07

PEAFA ST R BRAR A 09 f AL B AR AL
PP K A IS G, AR RS, TS
FEAEAET] (TIO, A ZnO %) £77E K FHBER R AN & |
A B T4 B RBCR AR AN 2 S fif et )t
FEE TR CAEALA R T WS BmAR | HL =28 7 43
BRI, B R A (Bi, WO, BiVO,, BiOBr
Bi;MoO, %5 ) HAT 8 A 1] WG B B B, B A7 10502
S5Ke, 8 RS AR M S S RO H
HLER B (BiVO,) IR A B (2.4 V) FIME R A 45
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B, SR BiVO, X AT WG ISR, 17 A,
FEAE G AT T 8 A 2 BRI OB
Mo EHE, AN HAZ IR, IS EE R BivO, 145

WrFE B HA . 2022-04-18

BEETHE A HRRI#34:(2018]01518,2018]05092,
2019J01829,2019J01830) ,

EHEBN R DA(1979-), 5, DUK, @IHd% , EZNFH
KAPRL RIS AEAE BRI B SY

SRR RN MR RE AR s HOGE AT OISR 4
A BT B AR

[ N AMIF 5T 3 FH BiVO, 1945 F 1 7E 2 15
P S BT RMERE Ty T T — 2 A TAE, A
A A I R SR T 2R AR AN K B T UURRTE BiVO, (1)
F0H, HOGMEAL MR RhB 20545 3 K8 B $2 71,
SOUZA & W& Ak B TEMm kb, el &40
A BB 460 98% , 15311 Au-BiVO, H4 55 MLk
AN R R P B R (RS ) i T B4
JR AR T Z IR, A B8 (GO) S Bl B 1Y
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7% GO AL RGO/P i, LB iR 51 RGO
P iE v e, BT R ARE K AN co
BiVO, & & J& il %5 5 BT 45 52 & Ot AL A1 KL Bivoy
RGO, I3 13 % % FFH B(RhB) (Y [ VRN 2 AR
HGAEATE HERRICE

1 SLIEES

1.1 KFE5E

A4 DKBEIR 2 AN IR LR AR B\ TC
KT BRlREN S EE KRR EDTA, 43#ral, [ 2
2R IR B P B, LR Ak n]
WA EEETTH(V-1100D), i 365 k(U254 PR A w5
LHNA] WATLTAMERE Y (Lambda 950), 14352 /R Bk
T IR (VEGAS), i = VS A IR A A 5 Bt
RIS (AVATAR330FT-1), S E A ] 5 X
SPEATHHAL(DB-AXS), 7l A & e/ Wl 5 Ak 2E T AR
i (H), 1 RS A BR 2 B 5 G AL S #5 (SCY -
IB), M U VTALHL)
1.2 3K BiVO, K%l &

FREX 2.0 mmol Bi(NOs); -5H,0 £ 0.970 g, il A
#| C,H,0H : CH;COOH : H,0=1 : 1 : 3 A 50.0 mL i
BB BB A TR A TR A BeAR il s TR )
PibEar FIERR S R U B IC A A R B
B 2.0 mmol i PLER £ (NH,VO5) 2y 0.234 g A # &
A 20.0 mL A EEALS (NaOH, 5 mol/L) I ¥ ) BEAR
o TR TR RS B A A C I TR
B, TEZEIR 25 CTHUAEWR A A B G135,
30.0 min, BRI pH (HH £ 4.9~5.0, 3% C, ¥
C A EERSE) 100.0 mL (/K AGE D, B TR 4E
80 ClHIE N 3.0 h, Bf5 , Bk B THHELE A
SRV A, B3k Uk | L BEVE S HCE T 0L (4 000 1
min) 0 5.0 min, Bl IE W KO AR B RS A
DUTEY R A L& T4, F 90 T
5.0 h, B BiVO, 25 5 A ES 28 ARG A 2 5k
I EARSE BIV 6T
1.3 BiVO/RGO E&#1RIHI&

A3 HIFRE 1.6.3.2.6.5.13.0,19.5.26.0 .32.4 mg A
FALA BRI (GO) T 100 mL FERrh , B BepR 251 n

A 50 mL 1) C,HsOH : CH,COOH : H,0=1 : 1 : 3 fii
B, FHPARBCE T W DR S 408 2.0 b, J5
4 2.0 mmol 27 0.97 g WAKARHL Bi(NOs); -5H,0 53+l
IAZ] ik 7 PR 4RS84 30 min 1527 M,
P B IR M b & THoFEaS L4 30 min,
Pt B A pH TR T B NaOH B A )
() pH EFEHIAE 4.9~5.0 Z 18], W FARZIE A N,
P N BEWAIA 100 mL /K #EE i IFHUE T 80 CHtX
TR IR S 3.0 h, SRIERE BT B AR 4 A
ZIRSoKUE . CEEGEAE B LU ES L 5.0 min BUITHE
Yy, it TR RIERIE BiVOJ/RGO A EALH],
4y $IARIC H BVG=0.25 . BVG-0.5 BVG-1, BVG-2,
BVG-3 .BVG-4 BVG-5,
1.4 HIRELE

TEXT BiVOJ/RGO & G A B GAELEf# RhB K
R, A 25 mg 3R £ R 2 (EDTA)
FAEA 27 (h) A 25 mg SRR 0 A
%-0, A 5.0 mL SNBHERARIE A H 5L - OH; %
B3 HAPX A, BUATIA BiVO/RGO JtffbsH],
A3 I 25 mg 9 EDTA 25 mg XF 40 5.0 mL 5
PIEET 50 mL [ RhB &,
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Fig.1 XRD patterns of BiVO, and BiVO,/RGO photocatalyst
B 1 aTEn, Tl i aEERIE Bivo, FER FHB 4R
[i] RGO JiHE 4348/ BiVO/RGO & GG AEALTIAY A A
SEFTRARLEE K, FRIE IR AR B T2 | A BT il
FRVRE A 235 S BE R 0E , 7F 18.85°,19.12° 28.82° ,30.49°
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34.95° 35.98° 39.93° 42.42° 45.75° 47.21° 50.11° FlI
53.120%F B3 HH 30 LU B S A AT e XoF o7 5 LR ik
(BiVO,) HLR A8 5 8 1 [ BRdnifE -~ - (JCPDS14-
0688) (110), (011), (121), (040), (200). (002).
(211), (150). (060), (240), (222), (161), (321),
(123) %5 S, VAR A RGO I 145 el 28 #HL R B ( Bi-
VO,) 1 AAHEE

A 2 BiVO, (a)5 BVG-0.25(b), BVG-0.5(c) ,Bvc-i(d) ,
BVG-2(e), BVG-3(f), BVG-4(g) ,BVG-5(h,i)#) 1246 & 4%
Fig.2 SEM images of BiVO, (a) and BVG-0.25(b), BVG-0.5(c),
BVG-1(d), BVG=2(e), BVG-3(f), BVG—4(g), BVG=5(h, i)

MAIE 2(a) FTRAE Y, 461 BiVO, 4/ S A, %
TG RSN, SRS HARAR R/ R 0.5~1.0 pum,
KRR —E, El(b) . (c) FI(d)H T/
B/ FTLATE BVG-0.25 BVG-0.5 BVG-1 | H i
BTV R AR A S0 s BEE RGO B2 0, anK
(e)BVG-2 T4 W AR ALY R RE5 4, &1 (£) | () 7£
10 pm FELH L T IFZ R84SR REEH
2.3 UV-vis DRS £5MAT LB R 5 it 43 47
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Fig.3 UV-vis DRS patterns of BiVO, and BiVO/RGO
HlE 3 R, ZEABLIREE (BiVO,) SEGH

(BiVOJ/RGO) £E 28 A1 UL X ERAT B i Wi, Ay
ASTRI B 430 BiVO/RGO E i X458 156 ) 5z 1A 58
FEA BV ANTR 2l BiVO, TRISHZE N 551 nm, 842
RGO MY A EHEALH] BVG-0.25~BVG-5 (W I i 2%
4 553.560.571.585.597 617 .615 nm, i #5 RGO 52
N, B ARG R B4R 6.5 mefh
(BVG-1) Wi B 4 S AR IR IR K (HAB A i i ot
— B A B A TR A MR AT R O R Dy
1 2 (A BRI S B AL R RO . FEARRI 45822
1 BVG-3 WL B IR, SIS B 3Kk, iX 15

.

AT RGO F1 BiVO, HIBEHT AR
10

: A
o~ 6f ‘ A
2 [
3 4 |~
~ 4
A ——BVG-3
Ir /,/ | 24340V y=-73.76366+30.30767x
0 1 . 1 1 1 1 1
1 2 3 4 5 6 7 8
16 E/eV
R 10F ,"5 y ﬂ\/\/
S 2 : “J”a‘,—"‘-—/ﬁ/
oL 4 BiVO,
21 y=-103.52202+42.55303 x
. L e2a3ev . .
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B 4 4EALH) BiVO, 42 BVG-3 # (ahv)~hv #9 % 2 B
Fig. 4 The corresponding (athv)? — hy plots BiVO, and BVG-3

#E—F ] Kubelka-Munk 134 BiVO, 1 BVG-
3 ORSHERIE, AR h)=A (v-E,) " Hoh o
R FR B R B SRR v AR A Ty
Ffl 280, E, WA S0 n 2 SRS RIS BIV O,
R BRI A 02 A S0 (HHC 1M, DU (ahv)?
Xt ho L, Taue 4 b 9 B ZGR S ME R S 1Ak
PR aE s R AR B S0 8 B, (8, I 4 1153k
B BiVO, HIAF B 2.433 eV, &4 RGO Y BVG-3 1
Bk 2.434 eV, RGO XPCA RIS, 24 Bi-
VO, i FICE TR 2 RGO FKif, oot
HL 5725 70 (h) B9 40 BRI, 7 AR K 8 460 ) H A
(+0,)FIFREE H 3L (- OH) . R Butler AR IHE— 3
T S5 RS BiVO, My IS i 2 TO0ES 73301
2.752 F10.318 5 eV, W RGO HHBFHA BiVO, fig
WOALEIER Ml i fk, e g &
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2.4 FT-IR EEM LIS 1T

FALATBIR GO 1E 3 424 1 1 398 em™ A4 ]
PIRAIENE 43318 H0 B 4adR 3 F1-COOH ‘E fig
T O-H RS TR, GO A 1R & LA A I fic i
Bil4n .1 045 em™ &b B IISIE N C-0-C B 4idR ) |
1 223 em™ A2 B HEHI-OH MASTEHR 3 .1 629 cm™
CRIGER | C=C P44 sh) .1 730 em™ (-COOH
BREMI C=0 MfgEiRshig) , 745 em™ Ab R4 BiVO,

(IEMR X R VO, B AR 3N, THE 4 RGO [

BVG=3 7E 745 em™ ARSI B T A9 VO, (4459 5
W, WLIE 6., AL GO, & A RGO 1 BVG-3 HY &
A FEA S, TR BIV A1 BVG-3 #£ 1 577 em™
O EE T C=C SR Aa R 3N, B GO A )Z
PR EIEFN C=0 S5 R A oMl , 35t S B iy L
JE RIS C=C #, b B GO Bl R hi A A Jf
RGO™,

100

90

- |
= 80
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5 70
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= 50
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30F _ BvG-3
[ —— GO 1577cm | =~
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B 6 BIV(a),BVG-3(b)F= GO(c)# FT-IR stk
Fig.6 FT-IR patterns of BIV(a), BVG-3(b) and GO(c)
25 HBUAFENE
K 7(a) E7ELL 0.1 m mol/L Na,SO, A HL i, 11
R 10 mV/S FAREI CV #h4k, 7£-0.1~1.0 V
FIFE L A, 7138 RGO AY BVG-3 il BiVO, i~
AT ) BB S ) ] AR 2 AR, o BVG-3 1Y CV
it 2k £ il TR RN 3.464%107 m® KT BIV B CV i<k
£, I THI AR 3.083x10~ m?2, BVG-3 HiL M 1 48 Ak 348 J5 H 7
ARARR S BIV BB Y 1.12 £, 3680 BVG-3 (9T
HARE I HSE, & 7(b) & BiVO, A1 BVG-3 By fk2#
S BHTEIE IMP,  H &2 HilnY IMP BIE TR 2

7% RGO & A AL 7] BVG-3 HIIE 42 1L BiVO,
N TE IMP 3 2228 /N U BH SR SR K 34 15 A
RGO B2 Rek e+ R TH:R8 , Rt Hiifil
T2 7O E A, ISR S A AR A TE 1k

0.007

——BiVO, (a)
0.006 I~ _B\YG_3
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1
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Fig. 7 Cyclic voltammetry curves and electrochemical alternating

impedance spectroscopy of Na,SO, solution at 0.1M concentrations
2.6 HELUHFMESE

SEHGPERE 350 W AT, BIV A BVG—(0.25~5)FF i
S W 25 mg, W5 [N 20 min, 7E6 N 60,90 ,120 min
b W e G BB, FR B 8 (a) AN [F] BVG-X:BiVOY
RGO FEfEPEREXS LL AT AT, $82% 3% A1 B M1 BVG-3
AT PE R i, 409 2 h 19 350 WA B 5T I
XF 50 ml. 10 mg/L () RhB ¥ %355 96.56 %;
H L 8(b) AT M AL AN 12.5 BN %) 25 mg
B, A S8 I 78.85% 44 K FI| 97.84% ; i it 14 hn &
50 mg B REAR N 98.41% (L3 T 0.06% , i AT UL 7%
PEAREA K, HEHR M 50 mg BN E 75 mg )7, #
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fi R AN TR 85.61%, i X A B4 1) JiL R )
J& T ik 22 AR TE A G RO I 20, R ik
FIRGHIZ U, B AT 25 mg MR AT A
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Fig.8 Effect of on the under different conditions degradation rate of RhB

2.7 BiVO/RGO Yt Ff% RhB BIHLIE

Kl 9 (a) 1975 1A S50 R WIAEAS [R] s 18] T R fig
AN YR 30%, 18 9(b) Min AL 5 B sk
RIS 0 a7, (E PRAS [R50 8 A7 e e R B
AN o H P 8 () FTHT, ARNARTARRIAE S 7E 2.0 h BEf#
097 %, B 9(b) A EDTA #3525 7¢(h"))5,2.0 h
AL B A M SRR AR B 90.59% , I S PR Ay

R FEAME (FOH),2.0 h e G FEmE N
86.08% ., ULHATEREfRISRES, - OH MIFE IS KT 25 ¢
(h*) o 4 MA 25 mg 3T BQ J& , BVG-3 ML A
10 mg/L ¥ RhB %W 120 min PR F] 35.23% , M\

M 7E BiVO/RGO Bfiid b A A3t (-0,)
S B MIEVEF 1M0%5 X () R SE A i 2 (- OH)
FEGEAT B
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Fig. 9 Comparison of capture experiments before and after adding photocatalyst

3 it

TR 4 BiVO/RGO A7)
XRD SEM FAE/ 745 R /R . Bivo, 5 GO BEH A,
BiVO, 7 #AE K350 )2 RGO L, SRR F )2 3 FH ek
M REfE sk -2 7O R 4088, H BivO, BB IRA
AR s UV —vis 455 7R BiVO/RGO & &G AT
DG s B B AR B8 . TR RAEZS R WoR . BIV Al
BVG-3 7£ 1 577 em™ AREIILHT C=C FE A M 454z 3
Vg, UEBH GO R 2 LR SE A C=0 S5 5EH & AE oy
fite, EREEWT RO ALY C=C 8, FibA B
GO BRI MY B RGO, YA fb i S an 25 SR = W] .
fRIEB RN 3.0% BiVOJ/RGO, Ak
925 mg, FILGEFHI] B BN 10 mg/L, 1E 350 W
AT 2 h IRESTE, P FHEH B BREARRN 96.56%,
HH B T4l BiV0,(32.08%) , BiVO/RGO H56HEL
FEff RhB i3 R4 A th 25 (-0, RS EZAEH 28
FC(h) AL H 36 (-OH) EH BIfEH . BiVOJ/RGO
AMUAT LIA R A f s 4325, 1 HL AT MRS A
PR R S AR R RE T .
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Preparation and Photocatalytic Activity of BiVO, /RGO
Composite Photocatalyst

SONG Weijun, XIE Yu, HU Jiapeng, RAO Ruiye, WU Fangfang,

ZHOU Rongrong, MIAO Wenhui
(School of Ecological and Resources Engineering, Wuyi University, Wuyishan, Fujian 354300)

Abstrac: The BiVO/RGO composite photocatalysts was synthesized by the hydrothermal conditions. The effect of reaction condition on
the physical properties and photocatalytic performance was investigated, such as the feeding amount of GO, volume of addition, initial
concentration of RhB. The structure and morphology of BiVO/RGO were characterized by Scanning Electron Microscopy (SEM), X-rad
Power Diffraction (XRD), Infrared Spectroscopy (IR) and Ultraviolet - visible spectroscopy (UV-vis). IR results showed that the oxygenic
functional groups of GO were removed and deoxided into graphene (RGO) after hydrothermal reaction. The BiVO, nanoparticles aggregated
on the surface RGO lamella in the catalysts were observed by SEM and XRD, and the addition of GO did not change the crystal structure
of BiVO,. These exists strong interactions between bismuth vanadate and grapheme, which makes a positive shift to band structure and a
wider valance band in the compositie. As a result, the photocatalyitc activity of bismuth vanadate and grapheme was improved by the in-
teractions of their interfaces. The photocatalytic experimental results showed that compared with BiVO,, when the feeding amount of GO is
3%, BiVO/RGO showed high photocatalytic activity. When the initial concentration of RhB is 10.0 mg/L and the feeding amount of Bi-
VOJ/RGO is 25.0 mg,the degradation of RhB improved from 32.08% to 96.56% after 120 min under 350W visible—light. The photoelec-
trochemical test confirmed that the light energy absorption range and electron migration capacity of the BiVOJRGO composite material

have been improved. Through the capture experiments, it was determined that the main active species involved in the reaction during the
degradation process were superoxide radical (-O;), and the mechanism of the photocatalytic degradation of the BiVO/RGO composite ma-
terial was propossed.
Key words: BiVO,/RGO; photocatalyst ; thodamine B;photocatalytic activity
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B iRk -mMZERE R
IMInEE HPLC sEa46:m
POBZE !, ki, AR, K, AR

(LIRRABE MRS I O BRGS0 %, el R 3543005 2.RFEBE KSR ERE, il R 354300;

3RO B BRAEBE, AR RN 350002)

O SRR D B B T AR - VUM IR B MRS P R 85 2 (OTC) U PR (TC) . &85 & (CTC) £ 7
HE(DCC)) VU ZE A4 R |, IR RORAR (5 (HPLC)M XS A 4 FhIURZE & i S5 SRR . IR 3%, AEHL
A 450 pL [OMIN][PFA3REGH, 720 WL PIER 438050, #8 A 2 0] 4 15 min, ZERACAYESESM T 3 A AP ARG
DCC.CTC,TC #l OTC; RAEMGRAH IS, 76 12 min NS DCC.CTC TC #1 OTC, #:H R34 0.50,0.10,
0.10 1 0.10 wg/mL,DCC HILEM:E B 0.50~50 wg/mL,r=0.995 2, A U 25 50000 AH (5335025 R Tk 2 DRt 46 0 4 1) v g

DCC.CTC.TC F10OTC,
SRR DUBR G P 5 B R ; B RO AR B3
hESEE.0657.63;TS251.55

&R (0TC), PUIFF (TC) , %5 R (CTC) , Z P4 3F
K(DCC)B MR (TCs) PR, T ASE B M
TR M)z T AR M, S, GB 3838—
2002 (1 K FREE 5 B ARIE YR GB 2763—2014( &
fit 22 4 [E BRI P AR 24 5% BR B R BR ) Xt g
IZ & A AR RS o gy — b |
W53 2 SRIBURUSI DU SR 207k AT T 2

S A O DU PR R 1 BRI AT | A
BRI R AR -0 AR il B A BT S RAA  AE

KRB 2021-12-01

EET B A5 @A BT e 0 AR 6 P 23R 55 s R R
TE 7l £k 3% Hb i 1 ] s 98 5 4T R H
(20181.3018) ; R V- iRk Jm ) Ik X B 22 46
L R A N G N S TN - | I S N =
(N2020Z013) ,

YEB I AR (1981-), T3, DUR , B I IT , FZEM
FRRPIE SR AT,

BIRMES . R1E1 (1965-) , 5, DU, Wi+, B8, EZEN
FRIRYIE S K,

RRFRERD A

XERS:1674-2109(2022)12-0014-05

ik, BTA Gonic liquid) LA ZEBUR 4 28 55
P ARRAE AL BRI RE ST, Iz T R AR
WP, o SRR RN SR AR 3 B AR A, T SIS
Gy THORFFA A, T Z B S PR R ARGk Bk
[F S

VB SN S TRV — VRO A G 75 el B B B
VRGN PRI 4 FRIURR R R I S SO
1% 7% (high—performance liquid chromatography, HPLC)
ME , TR T IARRNE I ORI R I
FE IR TL X A PA) ) O P 3R A U 2], J ik HPLC
0 X P R DU BR R B 5, DU O XS P R R R
R PUPRR PR R A8 AR AR T

1 "R

1.1 #REEHR
XA < TBCRE XS PR Tl LU T
1.2 fRERSIF
PUBRZE(TC), + 55 (0TC), b at [ R R A,



MOERZE 25 B TR AR IO AL TURR 38 HPLC 3 A - 15 -

4li i 989% ; Z P K (DCC), 4 % K (CTC), E[H Al-
addin A A, 46FE 90%; WiR , LI, E 25411, (Aol ;
FH 2, L, PR, I 25 42 1A, 1T b e Y 1 i
([Bupy][BF.]) AL 1-2F3E -3 ZEBKIE (JOMIM]|Br) |
1= T 5E-3 HIERRI S B IR L ((OMIn][PFS)), 35
Aladdin 23 5], 7084k, S5 RK R alidoK,
1.3 FEMNFEE

1260 = 380AH (B35 RS0 ; Cs TAIEHE (T, 4.6 mmx
150 mm,5 pm), EEZHERRHATRR A A TGL-21M,
RV VR OBIL, R W S B = ARSI L T )
DHG-9071A, B FAHE R 6 KT A b TN 7% S 6
FARAE  MES5/05, 731 K1, Fir i — 4R 2
AXE AT SOH B VRN, T TR A F
1.4  BREEH

PREVR L . MEFFREI DCC.CTC TC ,0TC #x
HEMA 0.01 g, WG 3] 10.00 mL (WA E
25, BI2H 10.00 mg/mL, S5 I BRI H 7%
B RS 76 5 e il
1.5 SKWHE
151 &5t

TENAH A S 0.20%H BRAKIE, B K, VERLRE
FF I £ 1.00 mL/min; A3 : 26 °C; K% K 350 nm,
PERERFR 10 pL,

®1 KRERF

Tab.1 Elution procedure

Ve st ] fmin AB
0 12:88
2 20:80
6 23:77
10 23:77
15 12:88
18 12:88

1.5.2 TAEwZaE

HERA L H] DCC.CTC TC OTC A FF A0 e FE
0.50~50 we/mL, $%MR 1.5.1 (i AT RE . LA
DCC ,CTC.TC OTC W B Ak 45, DCC,CTC \ TC
OTC e B2 AR AR ST T AR T AR AHOC R B R,
1.5.3 HsmajaE

XS AL SR AL 3 HERRFRIL 10.00 ¢ XA

FE& A 20.00 mL 0.209%F FR7KE, FEDPRN 100 W
ST B R BRI 30 min 5, KBRS EHhE | 5
3 50 mL s ER . EFRFEE 9.00 mL BRI
TR H, A 450 WL 3.00%H9 8 A5 720 wL
PRI, PR 7 i B, BT 15 min, D126 100 W,
L 4 000 r/min, 4 CIHARRELHLPE L 8 min, HU
JCHEBASR 1.00 mL, i3 0.45 wm JERE, FEI
1.5.4 HRF)\egi4

PR 1.5.2 LB eI A R B Tl ik
([OMIn][PFe] .[OMIM]Br . [Bupy][BF.]) K A [ 4 3 #5551
(FHBE IR N | B ) A TIZE O 4 Fh U 3R 22 4
ITEREAT
155 ¥REZEE

R 1.5.2 SCH A eI A R B Tk
R E (1% 2% 3% 4% 5% ) , /S TR B 23 50 FH
(480,600,720 840,960 wL) . AS[A] A o A% B[] (S
10,15,20,25 min) AN [A] 987 2% (50,75 ,100, 125
150 W)X 4 FpPUSR R A BGHITHLR 0T, EE 3 K
HUHOFHAME B 30 F R BRI
15.6 FixFEk

FE SOIAR ISR SLR  BOS A 6 1, e 5 47
TNAMEE 7 50 we/mL, 10 mL B9IRFRUE, #2186 1.5.2 52
WA AT BRI, F5 08 1.5.2 SE B AT E 15
BESLINBR ISR, Foue MR . FE R 1.5.2 SR IR
AP DUIR RS T, 42 IR 1.5.1 SEER A BRI T
SE A IERE 6 I, T H RSD%,, NP SEE: 44 1]
1.5.2 SERACIRAEAT , XA A b ) DU R R A T4 T4 H
6 UK, IR 1.5.1 R4 T AT INRE . eIV B
TG - AR SIS HH R B R I 6 W, AR 3 M5 5/
W 7 SR 4 R URR R AR/ MG R

2 XWHERETIE

2.1 MIRERDBERANEHZRNE
211 4FPvaRE 5 HiR

Pl 150 SEBAL IR AR BBV R, -
TR VR SHR ZVHERIX 4 MIUFRGH L
WA o Ok . Hord 4 FPVUERZRAE 12 min #R 0%
SeEe HATRHEL 5,
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Fig.1 Four kinds of tetracycline separation diagram

212 IAEwZagn e

7E 1.5.1 SLHAPR T IAE DCC,CTC \TC 1 OTC £
PEJRR  SRIR A5 R AE 12 min INRESHIVENE DCC.,
CTC.TC #1 OTC, HAVEWEIHN 0.50~50 pg/mL,R =
0.995 2, Hirf DCC (LRI N Y=14.678X+8.632 1,
R=0.998 7;CTC LM # R Y=22.423X+27.087 ,R=
0.995 2, TC ML T Y=11.303X+14.53,R=0.995 4;
OTC B #2h Y=1.3293X+1.851,R=0.995 3,
2.2 ARBEFREST 4 FhEIREZERR MR

% 5% 3 Fh B F IR (JOMIn][PF,], [OMIM]Br,
[Bupy|[BF.]) % DCC.CTC.TC OTC fAEHURRS
ZERNE 2 R, CTC . TC . OTC #1 DCC 123 3 Ff
B TR T AR BUR , [OMIn][PF% PUBR 2£(TC), £
PEFRZE(DCC), & E (CTC)iX 3 Fh VIR ZE 1Y A B
B, 43912 0.20.0.58 049 pe/mL, HX}+ 5 &
(OTC)ZE IR AR, 255 DL B2 U R 43
[OMIn][PF¢|/E RG],

4.50

4.00

m[oMin][FFe] m[Bupr][BF4] m[OMIM]Br

@ W
o Wl
S o

PR % 2 it/ pgfmlL)
[S]

HFHEAR mEE SEXR =3
BFHARE

A2 REF BTkt 4 Fre & E R

Fig.2 Effect of different ionic liquids on extraction of four tetracyclines

2.3 SEFIFNZEIT 4 U EZERA N

HHE A BT ROA R (B N O ) %+
HE WURE SFEMEZIHRRNEBECR AR,
SLEGLERNE 3 IR, SRR E R 438O, BT
PRI AE BUSCR Fers | U 4 Foh DUBR R 4G 520501
0.54.0.61.0.26 .0.26 wg/mL, K, PP EE J etk
SYECRIBGR , AT RERY IR R B | B G Rk
PE LR, IR B PEAR T LA 3 BRIk i /)N, 4
T U A28 2 WO DR v ORI BB

0.70 mEEE pallsFE p&EE wEEF

Wl

JUEF % it /( pg/mL)
(=]
5

0.30
0.20
0.10
0
FE 78 A ZFE
S Bon R

B3 58 ANF LT 4 Freg R A E R ®
Fig.3 Effect of dispersants on extraction of four tetracyclines

24 BEZEXW
241 BT RMRREGEA

2% S [ I [OMIn][PFo| & TR B 53 %k (1% ,2%
3%,4%,5%) % L E KR SRHREMEZTARM
APURR . 25 FWE 4 B, S URF G G i E]
3% , ZEBECF R B B (o MRS, 4 Fh U R A5 &
44 0.48.0.73.5.23 3.35 pg/mL, [HIH[OMIn][PF¢& T
R B A 2R O B Ry 3% R

600  WEIEE wFE wLEE eSEFE
5.00

4.00 r

/( pg/mL)

o= 3.00 [

2.00 r

B2

1.00

1.00 2.00 3.00 4.00 5.00
B PRI 5%
A4 BT ahhRaist 4 mnd Ry

Fig.4 Effect of ionic liquid concentration

on extraction of four tetracyclines
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242 HEF R ETHkE

225N R A TR IR 43 R FE 4 (480,600,720 ,840
960 pwl)Xt +# K VUHE SaEMESTHIRRREEH
BORBSEN , SCEE TANK 5 BoR Y EGN R
720 wL B, ZEHSCR B, 4 FhUFR R ARG EAR A
K, 43510 0.59.,0.47 15.46 929 wg/mL, K5
HGRAIPER FH 2 720 wL A,
18.00 RiSZ AURE MLSZ AESERE
16. 00
14. 00
12. 00
jE_ 10. 00
«.1;1; 8. 00
K 6.00
= 4.00

2.00
0

t/(ng/mL)

480. 00 600. 00 720. 00 840.00
SEFIAEEE V/(WL)
B 5 5A R B 4 FFIRE ERY 0
Fig.5 Effect of dispersant dosage on extraction of four tetracyclines
2.4.3  ZEBCRT ] A9 EAL
S ] AU E] (5,10 .15 .20 .25 min) %+
HR JINER S8 RMEVEAR IR,
GERANIE 6 Won , MAEHU ]2 15 min B, A2 B
AT, B Y U A O ER 2R A SR AR IA B R
43514 0.50.0.56.,0.66.1.39 pweg/mL, 15 4 i} &) 8 i
15 min B, 2 BRSO RAAIG, 361> AT BB XS 1A Hh 1Y
4 PO ZR 2850 PE il BRI 12 12 s i ok, 4l
FEUZIEI A 15 min # A B 5K, B 15 min J5, H
TR P S T] R A S000 P 3R 7 RO A P v T A

960. 00

RO RS, PRI RIS 15 min AL,

1.47

—
)
o

—
=3
@

PUEF 25 i/ (ug/mL)
S i
(=23 o
w -

=3
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Fig. 6 Effect of ultrasonic time on extraction of four tetracyclines
25 FHRFHAW

BE S IAR ENCR IS OGP 6 6y, e 5 47
IIAHE Hy 50 weg/mL, 10 mL AYIRARME, #2208 1.5.2 52
B D BRIEA TR IO TR S mAR DS e, 528
SEOLIRWT 4 Fh U2 A HE SOINAR I AE 80.70%~
112.10%#H}d]

FREEIRLS . 208 1.5.2 IR IR RS A o PO 3R
FAA TR F AR 15,1 SE D BRI T | EE A A
6 YK, HEH RSD 144 3.78%, F IMHRE  $% 18 1.5.2
SEEG AL BREAT , XX R Y DU A R AT ATHE I 6
W, R 150 Pl A N Tl . TH5H RSD
1R 1.32% ., S5/ I BRI - 2E SR AR v T I
6 W, AR 3 F5 A5 5/ K4 4 F DCCCTC \TC,
OTC Fks: H FR43517E 0.50.,0.10,0.10,0.10 pg/mlL,

Fz 2 MFHMEIAZEERBIMEREYE (n=5)

Tab.2 The recoveries of four tetracycline samples were determined (n=5)

BFR PENAR/wg BIE 1/ng BIE 2/png BIHE 3/ug BDE 4/ng RIE 5/ng FES IR BN %
DCC 10.00 9.42 80.17 8.95 10.21 10.70 84.70~100.70
CTC 10.00 9.12 8.07 9.15 9.21 10.17 80.70~101.70
TC 10.00 8.32 9.12 10.95 8.21 9.70 82.10~109.50
OTC 10.00 9.95 8.31 10.13 11.21 11.70 83.10~112.10
3 it WA % DCC .CTC TC F1 OTC, SCUnshiR

I FH [OMIN[PFq] 5 1 A4 T 48 7 0k i B 42 B a2
M P R 4 FPPUIR RBP4 R (HFFE(OTC)
WE(TC) &K (CTC) . Z PR R (DCC)) , H-R R

W1 DL 2N 3% 2 BUATRA 450 L [OMIN][PF,42HX
1,720 WL PIERA 530G, R A SR ER A 15 min,
TERAURIZERRAT T, TS8O G U XS P 4
FPUER 2, & B DCC.CTC TC Al OTC AA M 1 12
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min NZMIVERR DCC . CTC  TC F1 OTC, DCC CTC TC
A1 OTC K H BR 43514 0.50.,0.10.,0.10 1 0.10 pg/
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S 2 AR AR T OB €Tk R PRH A I X
) DCC.CTC . TC A1 OTC,
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[$]:2002.
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Determination of Four Tetracyclines in Chicken by Ionic Liquid
Liquid-Liquid Micro Extraction Combined With
High—Performance Liquid Chromatography

LIN Zhiluan', ZHANG Chuanghai', MA Chunhua®, ZHANG Jin?>, ZHAN Baozhen’

(1.Key Laboratory of Green Technology for Ecological Industry of Fujian Province,Wuyi University,
Wuyishan, Fujian 354300; 2. School of Tea and Food ,Wuyi University, Wuyishan, Fujian 354300
3.School of Food Science, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002)

Abstract; Four tetracyclines (OTC,TC,CTC,DCC) were extracted from chicken meat by ultrasonic-assisted extraction and dispersive

Ionic liquid —assisted micro extraction, and the contents of four tetracyclines in chicken meat were determined by HPLC. The results

showed that 1-butyl-3-methylimidazolium was extracted with 3.00% concentration and 450 pL of [OMIn][PF6],720 pL of acetone was

used as dispersant and the exiraction time was 15 min. Under these conditions, no DCC,CTC,TC and OTC were detected in chicken meat.
DCC,CTC,TC and OTC were all eluted within 12 min by HPLC.The detection limits of DCC,CTC,TC and OTC were 0.50,0.10,0.10,0.10
pg/mL respectively. The linear range of DCC was from 0.50 to 50 pg/mL, R =0.995 2. The results showed that the DCC,CTC, C and OTC
in chicken meat could be detected rapidly by HPLC.

Key words; tetracycline; chicken; ionic liquids; high—performance liquid chromatography
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Tab.1 Structure of plant information data table
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Fig.7 Herbarium column interface of Wuyi University
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Tab.2 Structure of plant specimen information data table
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The Construction and Implementation of Plant
Information Platform of Wuyi University

LI Yanyan, KANG Xunjie, NIE Chuanpeng,SHI Lingshan
(School of Tea and Food Science, Wuyi University, Wuyishan, Fujian 354300)

Abstract ; The plant information platform of Wuyi University is built on the Web and is developed using MySQL and PHP language.
Specifically. On the basic of plant information collection and identification, build the blocks such as “the plants” “the Herbarium” and
“plants record” of the Wuyi University. It provides a platform for the information management of campus plants; it provides a platform for
students and teachers to learn, popularize science, and spread plant culture; at the same time, it also provides information services for the

optimization and update of campus plant management.

Key words: campus plant information platform; plant database; information technology; Wuyi University
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Ek“~={v, | v,e NF, \v, € Fr(core) \i<>j) (13)

7 P i 25 B B3 T Fr(core) & JE 15 L UH & FAH
LRI A R L

FEX 9 A AR H] T & NFr (core) H15
Fr(core) AR A A P, i L= (14)

Thr.=arg max " (14)

NF, € NFr(core)
Thro. &5 Fr(core) fc A RUIA & B K 51, FH Fr
(Thr)FE7R Thr,,, XF R ATAH A
10 HCT AER, 25 1dp...>B, FXT R
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Fr (core) YEA—BUBTHY HCT AURRTS &8, H XTI
core %%ﬁﬁﬁ&ﬁ‘ﬂ%tﬁﬁﬁﬁmﬂ ,if%%i@’l‘%ﬁ] ’
733 Fr(Thr), #5 Fr(Thr) 2 ITAKE HCT, # Fr(core) A
2% HCT, 50U, ¥ Fr(core)5 Fr(Thr)$3 3,

— R HCT XFR— AL, BAIA HCT i
P A X R R S

Algorithm 2. ConsHTCs

Input : Leore, Fr, B, Nh(V)

Output : HCTs , cores

1. i<-0; HCT@)«<—¢

2. cores<—¢ ; HCTs<—¢

3. foreach core € Leore do

4.if 1dp,,.=p then

5.HCT@E)y«— HCT(@) U Fr(core)

6.HCTs«—HCTs UHCT()

7.cores«—cores U core

8.0« + 1; HCTG) <

9.else

10 AR4E=(17)1& Threore

11.if Fr(Thr) € HCTs then

12.k< find(HCTs , Thr,.)

13.HCT(k)«—HCT(%) U Fr(core)

13.update(HCTs , HCT(k))

14.else

15.Fr(Thr,,.)<—Fr(Thr.,.) U Fr(core)

16.end

17.end

18.Lcore«— Lcore — core

19.Fr<Fr — Fr(core)

20.end

21.return HCTs , cores

SV 2 find () PREIOH] T A 21 11 U A2 P
AR HPR HCT,update () 7K HCT 1978 3 5087 2
HCTs 1,

3 WMiTs5EE

it A P AR o3, AT LIRS BAR T w, B4R
PG BUH P B (5 B B O A K MBI

IRBLEE sV 2 HiaF, WX w, BREE
Yokt = BFEAT A TANECR L B B 5)
Z Ij,m Sim(ui 7u}' ) (ru/,:w _?L/)

— e S(i)
Pu",:m =r uy+

(15)
2 sim (u;,u;)

1, €50)
Soofr g, BRI, M o 6P 2, AT
L,=1, 750, 1,=0, sim(i /)R w5 w 2 WHAH
WLEE v, Allr, 23 52 m L w 5w BT A 323 9 2
{6, r, . Zn P w X 2 B9SEBRFor Tl H AR
PP B3 53, 4 W 1 BRI P 1R 21 o RS e i
T AR 2 TP

Algorithm 3. CST-CF

Input : T,R

Output :P,TP(n)

Lfor Yue U do

2.for YveV do

3HHAR6) L sim,,
AFIFHATR (T)FHE sim,

SRIFVAR (8)IH sim,,
6. end
7. end
8T XS F P B i (R AR A AL S M 28 0 EA T4
X&), 1354 XA HCT
9 A5y B AR P X4 B 5000 243
10.return TP(n)

4 EREXZWHH

41 HIEE

REUEREIERCR, A TE 0 RS o Rl 4R
FilmTrust E175000E, 28R RS 1 508 4 FH o5t
2 071 DHEWH PSR, et 35 497 F0For i,
VESHE N 0.5~4.5, VE5r 804 25 FE R 1.044% , VL K
1 853 A R8s, (FIEEN TG, Bl E R
0.069%,
4.2 iFHMERR

i IR R PERE , R - 246 % 12 25 (MAE),
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(17)

4.3 K4
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CF FRRA SR
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BRI R AR o XTSI SR 5E R, SEEXT o (EFE
[0, LX), PL 0.1 Kb Kb 75256,

093
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a
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Fig.1 Different  are worthy of experimental effect
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Collaborative Filtering Recommendation Algorithm Combining

Implicit Yrust and Hierarchical Community Discovery

GUO Lei?, WU Qingshou'?

(1. School of Mathematics and Computer Science, Wuyi University, Wuyishan, Fujian 354300;

2.Fujian Key Laboratory of Big Data Application and Intellectualization for Tea Industry, Wuyishan, Fujian 354300)

Abstract: Aiming at the problems of data sparsity and low efficiency of recommendation algorithm in the environment of massive data,

this paper proposes a collaborative filtering recommendation algorithm that integrates community structure and user implicit trust. The al-

gorithm uses the trust matrix to obtain the asymmetric trust relationship of trustor and trustee, based on which the degree of users’ im-

plicit trust is calculated. The users are divided into communities based on the implicit trust degree to determine the influence among users

more accurately. Results show that the algorithm then predicts the target user’s rating using the ratings of users in the community to gen-

erate recommendations. Through verification on FilmTrust data sets, compared with the comparison algorithm, tthe MAE and RSME val-

ues are both improved by more than 4%. The experimental results show that the proposed algorithm can achieve better recommendation

efficiency.

Key words: collaborative filtering recommendation algorithm; community structure; asymmetric trust; community users
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1 ORI AR TR 5 R SR TR R AR, 32t — B T 0 LeNetS-CNN (I U 28 [ 465 )
A4 RERUH) T RER AR B ) SE B UL S0 LeNetS BRI — 2 KB TR XTI N 2R, RIBPREER 2 >4
JELAF R AR AR A RS, HAE I IE AL SR — AR 3], SRS BE AU AR & it R, e CA TR ReR Ak UE,
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K B RAETALGE 07 58 s M of e (s AN B PRS0 BE SE AL, iRi5 98.6% 5 SEPn TR N FH X HEZZ Sk AR A ) i e 5 —

PR AR B JCIE U IR, B R P i T REAN

SCERIA] « 42 pR ) I E LeNetS ; 3 B2 %% ; SE Hidk
MBS 1674-2109(2022)12-0033-06

& 452K S TP39.9 XHERFRIRAD A
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LPRS)J& T AL b A G 2 FO H AR TE 420
J AU LA — S U PR N AR AR
P e, A R B S R Bk A PR O S IR A A Y
B A S KR I TR R — KRl R &
BiAE R S — S AN ] b FR A5

BRZMZ (convolutional neural network , CNN)
SEAT AR E T M LA E AR IR | e T2 AL E ARy
MZ—, RRAFRREHMZEMLH Le Cun F 1989 4%
B WSO S TR E AR H 5L, Y
T CNN © &R Z R Gk AT R 2 — 1,
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Fig.1 Flow chart of the license plate recognition system
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Fig.2 Traditional LeNet5 network structure
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Research on Optimal Engineering Application of License Plate Recognition
Based on Improved LeNet5S Convolutional Neural Network

CHEN Dongying, HUANG Yue, LI Lingyi, WANG Jie, GAO Zehui, SHU Ping

(School of Electronic Information Science, Fujian Jiangxia University, Fuzhou, Fujian 350108)

Abstract :In order to take into account the accuracy and robustness of license plate recognition and improve the value of engineering
applications, this paper proposes an improved LeNet5 convolutional neural network based on the optimization of the license plate recogni-
tion engineering application.We use the SE module to replace the corresponding content of the third and fifth layers in the traditional
LeNet5 model. At the same time, the second fully connected layer is replaced with an average pooling layer, and regularization and nor-
malization are added.Under the premise of ensuring accuracy, this solution reduces the amount of calculation.After the existing engineering
smart camera is recognized, this design adds a license plate recognition reprocessing server, and the algorithm described in this article is
set up in the server, using dual recognition to optimize engineering applications.Experimental results show that the accuracy and conver-
gence time of this design are significantly better than traditional solutions;The horizontal comparison data shows that the accuracy of this
design is better, up to 98.6%;The actual engineering application comparison shows that the algorithm can solve the problem that the sec-

ond letter A and B cannot be recognized, and greatly improve the engineering effect.

Key words: license plate recognition; improved LeNet5; convolutional neural network(CNN); SE module
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Process Optimization Design of Steam Turbine Rotor

ZHONG Guojian', CHEN Mufeng’

(1.School of Information and Manufacturing, Minxi Vocational and Technical College, Longyan, Fujian 364021;

2. School of Physics and Electromechanical Engineering Longyan University, Longyan, Fujian 364000)

Abstract: Taking the rotor processing of a steam turbine factory as an example, the author redesigns the main points of the rotor pro-
cessing, mainly from three aspects of the turbine rotor blade groove, the improvement of the outer circle discontinuous cutting and the deep
hole processing, the tool selection, tooling and cooling mode are tested and analyzed, and the shape tolerance and chip parameters of cut-

ting fluid are reset to improve the accuracy and efficiency of the rotor in machining and assembly.

Key words: steam turbine rotor; machining technology; blade groove machining; chip breaking and chip removal; deep hole machining
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Tab.1 The parameters of the water movement equation are taken

C
H# 0, 6, n K, /(cm/h)
BAGRE 01010 03861 1.744 5 0.204

AR LK o Rt LU 220 205045 7

-5 19.56
D(6)=1.36x10 x10 " ,6<0.1 ©
D(6)=3.84x10 10", §=0.1

FRE2) Hh LI LIRSS C, He kil 145 1oy
T MBCFRAS, 8% B s B 248 K
VK, £ 28 - B AR LIS 2 % (H 2 2% SCHR8), il =
BRI FE e 3 7 A ol i g iU T K = e o= 2 A H oy 2 E
SR JE MR PR K AR AT LE RS W] 15 I AR FH L P2
C=1 196 J/(cm’-C),

TR K, S CEROTT A, HFREE N L

TR g AR (T B R AR, B 5 568 J/(cm-C-s),
KRG FRE GRS RE FHILRE AL

0=0.567+0.40, -0.5C=<T<0C

0.1367 (7)
0=0.14x10 ~ ,  T<-0.5C

1.3 BRSVMBRES

IR S IR T(1=0,2)=5C, S5 KF 0(1=0,
2)=0.20, R K w,(1=0,2)=0.20, % VK% w,(1=0,
2)=0,

RS, MR T R B AR — S A A
(Dirichlet 1A Z5AF) T(1,2=0)=Ta, i il B & T4 —

N . T R

il B4 (Newmann ﬂlﬁ%#)% (t,z=2)=0 ., B&
n

IKZR 0 ARIK T w0 AR TR 7K S A R P i 2 41

T e ST Y A L T
on on on

PEHGR S L IX 2009 4F 1 H 10 H 2 2009 4F 1
H 16 H3t 7 d BRIRRAAG B (An3k 2 R ), it
FRRUE B IR EE A 2 m, HH R /KRR, BAIK TG
RS IXHM K, AR R IO A, 0 A,

=2 200941810 H—20094% 1 H 16 H
RE WL XSIRER
Tab.2 Temperature data for the Wuyishan region from
January 10,2009 to January 16,2009

C

A 1 1A 1A 1A 1R 1H 1H
10 11H 12H 133 140 15H 16H

TR 42 30 46 37 30 40 53
wEEE 97 110 111 102 115 115 138
BEEE -13 -55 -39 -28 -59 -38 -32
1.4 RBIE

SRR LAY B AR 1 PR L X
BEPNAR T 303 £k K 364+900 4k i1 35 AE R AR YR 56 1Y)
W A5, 2 XA RS Y g R R AR R
o W2k IX. 98 22 DAY ] 67 3R B FAAR R 5 7K o
PSR, I SRS XS L, AR R
PC-3 BN A B A Gu, Z A WT WD R Ay Ui
VR WU E] A 2008 4 12 H 27 H M 1 AN A
2 UREESINA 12 F1 27 em 2 AN A TR BE FIAARRR 25
K AU DB AL 0 G &l 1 Fnanfsl 2 Fs
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Fig.1 Temperature contrast of monitoring point

25

— 3Ll
—— &
—— SEii2
20 F
S —— &R
3
X 15}
&
= b
5F

00:00 04:48 0036 14:24 19:12  00:00
i %1
A2 Y ERARA K stk

Fig.2 Comparison of volumetric moisture content

at monitoring points
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Fig.3 Slope temperature changes at different depths
from January 10,2009 to January 16,2009
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Fig.5 The change of total moisture content of slope in different

depth from October 10,2009 to January 16,2009
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Fig.7 The change of unfrozen moisture content of slope

from October 10,2009 to January 16,2009
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Fig.8 Change of unfrozen moisture content of slope at different

depth and time in January 11,2009
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depths from October 10,2009 to January 16,2009
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Numerical Simulation of Variation of Temperature and Humidity in
Shallow Layer of Short—term Frozen Slope in Wuyishan Area

YUAN Wenhao', WANG Rong? LIN Wei’

(1. School of Civil Engineering, Fujian Chuanzheng Communications College, Fuzhou, Fujian 350007;
2. School of Civil Engineering and Architecture, Wuyi University, Wuyishan, Fujian 354300
3. School of Civil Engineering, Fuzhou University, Fuzhou, Fujian 350116)

AbStraCt:Taking the short—term freezing—thawing climate in Wuyishan Area as an example, the finite difference method is used to develop
the coupled program of frozen soil water and heat. The results show that the temperature in the shallow layer of the slope changes periodically
with the air temperature, and there is a phenomenon of temperature lag in the shallow layer of the slope. At the same time, the minimum temper-
ature of the shallow layer (0~15 cm) of the slope is about =5.1 °C, while the maximum temperature is about 13.5 °C, and the freezing time of the
topsoil is between 21:00 at night and 5:00 the next morning. The temperature gradient of frozen soil section is larger than that of unfrozen soil
section at the beginning of freezing. Both the total water content and the unfrozen water content have the largest variation in surface water con-
tent, while the water content curve below 10 cm is smooth and the frozen layer thickness in Wuyishan Area is about 10 cm.

Key words: short—term freezing and thawing; slope; temperature; humidity; numerical simulation; Wuyishan Area
(A2 4. =t A 4 )
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Tab.l The main chemical components of stone powder
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5 264 33(10%) 43(13%) 150 655 1289 4.9
6 264 0 86(26%) 150 655 1289 49
7 264 33(10%) 33(10%) 150 655 1289 49
8 264 0 66(20%) 150 655 1289 49
9 264  33(10%) 43(13%) 150 655 1289 4.9
10 264 0 86(26%) 150 655 1289 4.9
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Fig.1 Influence of stone powder on abrasion resistance of concrete
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Fig.3 Influence of stone powder on drying shrinkage of concrete
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Fig.4 Influence of stone powder on chloride ion

penetration resistance of concrete
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Tab.4 Opening mix ratio

B A
H5 -
R KiR/g Kig Bl Wfile Tkl SN/ 5
Vet el C30 263 175 732 1 098 35 3.50 52
HiE C30 263 175 732 1 098 35(*5}%%7’7() 3.50 52

%5 C30 BL&Lb#E

Tab.5 €30 mix ratio data MPa
H7 7 dBIEIREE 28 dBUEGREE 28 d IHMERE
Ayl 27.7 32.0 30.6
SRk 283 345 31.9

MIREE T AR RITR MR ER , b+ A
K45 BIRBE 1 B S Em AR+ R R IR
e BB ROR DX, 96 A LTRSS

3 ZFHsmmah

3.1 &F5H

PRSEI R AT A8 ML B 4 8 B FEBREIK |
W Ry BN ARG, 2 BRRR A 3t DX - B A, XA T
R iz TR K P i TR BE 1A C30 {REE L EA TR 5
A IREE L 25T SRR 6 M T PR

R 6 IKiERETHEIREE TR ATLL

Tab.6 Cost comparison of cement pavement concrete

P AT -
BE KR/ Kig Wiy ®Alg Ak BEKg  HiiAllg 28 dHIITERE/MPa BITAST
1 5.0 264 150 655 1289 35 33 3.50 6.8 193
2 5.0 264 150 655 1289 — 66 3.90 7.4 210
3 5.0 330 150 655 1289 — — 3.90 7.1 215
R7 TEEBEEITHRAITLE
Tab.7 Cost comparison of ordinary concrete
iz BT AT -
= WE K Klg #hlg Whls kg ke didrile 28 dHPHFRE/MPa BHEALT
1 5.0 264 150 655 1289 35 33 3.50 6.8 193
2 5.0 264 150 655 1289 — 66 3.90 7.4 210
3 5.0 330 150 655 1289 — — 3.90 7.1 215
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FEARB RGN, A EE RS AR A T
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Influence and Research of Waste Stone Powder on the Performance Cement
Concrete under the Goal of '"Carbon Peak and Carbon Neutrality"

ZHU Kewei, XIAO Bing
(School of Civil Engineering, Fujian Chuanzheng Communications College, Fuzhou, Fujian 350007)

Abstract: To take a highway project under construction for an example, research focuses on the effects of waste powder on perfor-
mance , mechanical properties,abrasion resistance ,durability and quality influence,and waste stone powder on the performance concrete
about impact on carbon emissions. The research shows that the effects of waste powder on performance,abrasion resistance,shrinkage,
chloride ion penetration resistance performance are better,the effects of waste powder on strength, carbonation are worse, concrete quality
can meet the standard requirements by using complex mix of waste powder with slag. Therefore, we hope to promote the use of the new
green building materials.

Key words : waste stone powder; cement pavement; concrete; Carbon Peak and Carbon Neutrality
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1 K EA R

TR0 7K e BB R A 4 2R K e A RN W) AR 7
(1) 42.5 R RERRELK TR BVRL, 0 A 8 XA 14
MR FIA P21 S95 Gkidb s b , K Je 2okl
FE AT 1 Ak 2 A T A A N 2R 1 R, A
FFRST B 350 FI 430 mYkg, Wb AR UERD | R
WA 1350 ¢,

TR0 T FH S AL BRI R B 22 S v Bl B 2 ey A1
BRZS R A 7=, 43500 Sk 43 M 4 — 7K &AL BIL (BaCl, - 2H,0)
FZSIKEEIREE (Zn(NOs) - 6H,0) , K BHS Ay = BT K

AL T A= mohieK B80S, B3k 2.8 F13.0
WFR PERUK A B K,

F1 425 KiEHRBFEBRT BEEN S

Tab.1 Main components of cement and ground slag

%
z ﬁ\’ Si02 A1203 CaO Na20 MgO 803 F6203 Loss
JKIEEEL  20.55 5.69 62.50 0.53 2.61 2.93 327 1.08

R 32.35 150 36.13 5.53 6.68 1.36 0.45 0.60

2 IR F

Wit 2 136 3 Frs i = I & Tk F 1E 38 i 56
XL NE 1 BRI KSE 23 5 R i B R
T 0.20% . 40%F1 60% , [N & 2 WEEEER B A

F2 F1AHERSLER 4 hiiaE

Tab.2 Mix proportion and 4 h bending strength of group one

FE5 425Kl BHlg  BaCljg JikE/g  EEAHI8% KB 30% 4 h PiFHE 1 /MPa
1 450 0 4.50 135.0 36 135 1.87
2 450 0 6.75 148.5 36 135 1.60
3 450 0 9.00 162.0 36 135 1.70
4 450 0 11.25 175.5 36 135 1.77
5 360 90 4.50 148.5 36 135 1.63
6 360 90 6.75 135.0 36 135 1.80
7 360 90 9.00 175.5 36 135 2.03
8 360 90 11.25 162.0 36 135 1.93
9 270 180 4.50 162.0 36 135 1.63
10 270 180 6.75 175.5 36 135 1.53
11 270 180 9.00 135.0 36 135 1.63
12 270 180 11.25 148.5 36 135 1.50
13 180 270 4.50 175.5 36 135 1.40
14 180 270 6.75 162.0 36 135 1.27
15 180 270 9.00 148.5 36 135 1.17
16 180 270 11.25 135.0 36 135 1.17
*3 F2HMELLR 4 hITEE
Tab.3 Mix proportion and 4 h bending strength of group two
F5 425K 7 ¥alg Zn(NOy),/g FkEly SEHM8% KIF30% 4 hPIHRE 2 /MPa
1 450 0 4.50 135.0 36 135 2.33
2 450 0 6.75 148.5 36 135 2.07
3 450 0 9.00 162.0 36 135 1.63
4 450 0 11.25 175.5 36 135 1.50
5 360 90 4.50 148.5 36 135 1.97
6 360 90 6.75 135.0 36 135 2.00
7 360 90 9.00 175.5 36 135 1.87
8 360 90 11.25 162.0 36 135 1.57
9 270 180 4.50 162.0 36 135 1.63
10 270 180 6.75 175.5 36 135 1.50
11 270 180 9.00 135.0 36 135 1.87
12 270 180 11.25 148.5 36 135 1.70
13 180 270 4.50 175.5 36 135 1.80
14 180 270 6.75 162.0 36 135 1.53
15 180 270 9.00 148.5 36 135 1.53
16 180 270 11.25 135.0 36 135 1.57
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Fig.1 Curing sample
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Tab.4 Range analysis of orthogonal test
55 1 AR 5 2 HE W

%5 gwm  oE PR 6
BAREI% FIBRI% BARCR /%R BRI%

K, 6.70 6.20 5.13 7.53 7.73 7.77

KBS EL KB EL

K, 7.39 6.53 6.07 7.34 7.10 7.27

K, 6.29 6.37 6.10 6.57 6.90 6.36

K, 5.01 4.66 6.46 6.56 6.34 6.67

= 238 1.87 1.33 0.97 1.39 1.41
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Fig.3 Effect of replacement rate of mineral
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Fig.4 Effect of replacement rate of Retarder content

on 4 h flexural strength
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Fig.6 SEM image of mix proportion samples enlarged by 5 000

times of the 7 th group in table 2
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Testing on Early Strength of Composite Cementitious
System for Rapid Road Repair

ZHANG Huizhi', HUANG Qilin?, LIU Jifeng"”, ZHENG Chunlin’, YE Detai*

(1.School of Architecture and Civil Engineering, Sanming University, Samming, Fujian 365004;
2.Sanming Highway Development Center , Samming, Fujian 365004;
3.Haixia Construction Engineering Group Co. , Ltd. , Fuzhou, Fujian 350000;
4. Haiyi Construction Engineering Group Co., Ltd., Sanming, Fujian 366100)

Abstract:n order to study the influence of mineral powder substitution rate, retarder dosage and water binder ratio on the early
strength of composite cementitious system road rapid repair materials under the action of different retarders and water glass modulus, the
replacement rate of mineral powder on the quality of cement clinker is 0%, 20%, 40% and 60% respectively, the dosage of barium chlo-
ride or zinc nitrate retarders is 1%, 1.5%, 2% and 2.5% respectively, and the dosage of water glass with 2.8 and 3.0 modulus is 30%, the
water binder ratio was 0.30, 0.33, 0.36 and 0.39 respectively. The 4 h flexural strength of each mix proportion was tested. The results
showed that: (1) the 4 h flexural strength of the sample was 1.17 to 2.33 MPa. It was feasible to prepare new materials for rapid road re-
pair using alkali activated composite cementitious system, but the mix proportion needed to be optimized to further improve its early
strength; (2) When barium chloride is selected as the retarder and 2.8 modulus water glass is used. The optimal mix ratio is the replace-
ment rate of mineral powder is 20%, the amount of retarder is 1% or 2%, and the water binder ratio is 0.39 or 0.36; (3) When zinc nitrate
is selected as the retarder and 3.0 modulus water glass is used. The optimal mix ratio is the replacement rate of mineral powder is 0% or
20%, the amount of retarder is 1%, and the water binder ratio is 0.30.

Key words: road rapid repair materials; composite cementitious system; early strength; 4 hour flexural strength
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Tab.1 ADF unit root testing

e ADF {& PfE ot
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Tab.2 VAR optimal lag order

Lag Log L LR AIC SC HQ
0 ~12.512 54 — 0.023 746 1.935 005 2.029 412 1.934 000
1 11.119 15 37.810 700 0.001 751 ~0.682 553 ~0.399 333 ~0.685 570
2 13.525 87 3.208 965 0.002 259 -0.470 116 0.001 917 ~0.475 144
3 22.673 60 9.757 574% 0.001 261 ~1.156 480 -0.495 633 ~1.163 519
4 28.512 50 4671 124 0.001 225* ~1.401 667+ -0.552 007* ~1.410 718*
5 31.319 64 1.497 142 0.002 225 ~1.242 619 ~0.204 146 ~1.253 681
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Fig.1 AR root graph
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Tab.3 Cointegration test

JRBRL B BSBTRM 005K PO
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Tab.4 The influence of financial development on the

development of foreign trade
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Fig.3 Cumulative effect of impulse response
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Relationship Between Financial Development and
Foreign Trade of Shanxi Province Based on VAR Model

QIU Tian"?, MIAO Zhichun'?, SHI Leijin®

(1.Regional Green Economic Development Research Center, Wuyi University, Wuyishan, Fujian 354300;
2.School of Business, Wuyi University, Wuyishan, Fujian 354300)

Abstract: By collecting the relevant data of finance and foreign trade in Shanxi Province, we build a VAR model to study the internal
interaction between them. Financial development in Shanxi Province is the Granger cause of the level of foreign trade. Financial develop-
ment can effectively promote the development of foreign trade. Impulse response results show that the cumulative effect of financial devel-
opment on the level of foreign trade is positive. In this regard, the paper puts forward countermeasures and suggestions to optimize the fi-
nancial infrastructure and development environment, improve the financing environment of small and medium-sized enterprises, accelerate
financial innovation and improve technical services.

Key WOI’dS: foreign trade; financial development; cointegration test; VAR model; Shanxi Province
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Tab.1 Variable definitions and descriptive statistics
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HAEKFE(Hum) [ 8 T R R R 1 H N 8 T M 2 K 2.234 0.062 2.402 2.100
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Fig.1 Average values of CTFP and its sub-indicators
from 2013 to 2018 in China
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Tabh.2 The absolute convergence analysis of

CTFP and its decomposition term in China

pay 2l CTFP EC TC
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R 0.09 0.013 0.173
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Tab.3 Conditional convergence analysis of CTFP and

its decomposition term in China

SIFETR CTFP EC TC
Z0.405%%+ —0.64%%* —0.283%%%
B (=6.44) (=6.78) (-4.2)
Edu ~0.626% 0.012 -0.506%
(~1.98) (0.04) (-1.73)
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(1.17) (0.43) (1)
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T 6.675 3.392 10.418
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Tab.4 Conditional convergence analysis of subarea CTFP and its decomposition term

ZREHIX PR X PEHH X

AR CTFP EC TC CTFP EC TC CTFP EC TC
8 —0.402%%% _8.422%Hk  _(.456%FF  _().565%#* —0.692%%%  —0.335%  —0.546%%*  _0.605%**  —0.291*
(-4.33)  (-5.84) (=3.67) (-2.85) (-2.87)  (-1.82) (=3.06) (-428)  (-1.72)
- 0.18 0.094 -0.319 -0.979 0.063  -0.966 ~0.801%* -0.331 -0.371
u (0.29) (0.15) (-0.45) (-1.05) (0.1)  (-1.59) (-2.01) (-098)  (-1.27)
| ~6.388%%  _7.746%* -0.684 0.885 -6274%  5.969% 1.462% 0.41 0.493
n (-2.25)  (-2.66) (-0.21) (0.18) (~1.81) (1.84) (1.7) (0.59) (0.77)
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pen (2.48) (1.25) (1.27) (1.11) (~1.46) (1.41) (-1.8) (03)  (-0.94)
Con 032  -0.267 0.531% 0.403 0.677+%%  -0.065 0.128 0.219 ~0.086
(134)  (-1.12) (1.94) (1.61) (336)  (-0.38) (0.59) (12)  (-0.53)
F 5.07#%k 3%k 2.76%* 2.83# 4.96%#% 238wk 3.8k 4.1k 1.75%
0 1028%  18.49% 8.12% 28.96% 96.57% 8.16% 27.41% 18.58% 6.88%
T 6.741 3.747 8.539 2.393 0.718 8.495 2.529 3731 10.078
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Spatio—Temporal Differentiation and Convergence of Total Factor
Productivity of China’s Cultural Industry

ZHONG Yunshan', WANG Dongfang?, YANG Wanting®
(1.School of Marxism, Wuyi University, Wuyishan, Fujian 354300;

2. School of Business, Wuyi University, Wuyishan, Fujian 354300)

Abstract: Using SBM-DEA and Malmquist—Luenberger models, this paper measured the total factor productivity of China’s cultural
industry (CTFP) from 2012 to 2018. Based on this, this article characterized the temporal and spatial evolution of the TFP of the cultural
industry, and explored the convergence characteristics and influencing factors. We got the following findings: (1)The CTFP has shown an
M —shaped change, and the decline in the technical progress is the main reason for the overall fluctuation and decline of TFP. (2)The
CTFP, technical efficiency, and technical progress in the whole country, eastern, central and western regions have not shown the charac-
teristics of @ convergence, and the regional differences are expanding.(3)The CTFP does not have absolute convergence characteristics, but
CTFP, technical efficiency and technical progress have conditional convergence characteristics. The level of education and urbanization
can reduce the difference in CTFP between regions. From a regional perspective, the CTFP, technical efficiency and technical progress in

the eastern, central and western regions all have the characteristics of conditional convergence.

Key words: cultural industry; total factor productivity; o convergence; convergence
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Tab.1 Summary table of basic information distribution of 112 physical doctor education graduates

- Ber R ezl L JT I FERRAFIR
#HE e S % k'S A ¥ RE B8 30a  40a 50a
NEL 86 18 8 81 31 24 51 9 28 77 30 5
e 767 16.0 7.3 72.3 27.7 214 455 8.0 250 687 268 4.5

E LR PRREREBAR AT L EE0ABERT RRR JFRERR HEERAR ;2.5 L q Rk A R Rt
BHSABRTAERF REHFINEF REFARRT F BHAMRAFE,



- 76 -

(R 2EBE AR 2022 45 12 31

PR T 2 Ttk (ERERE AR o s A 4
TR A R BERE A, VR AR U M7
2R BRIRHEASF 20 10 a BOIG BRI A K 3L,
FURI AR & 2 2 SR 3 L9 S s o, AR
HENG R MG N EEE RS ZRATET 28
WZRAA B EAT, 5 TR 2 ol AR A Sl i %
KEEY, MEERTILARREMHE 2R, UK
R B SRR A BIRA | E 2 AT
HE A B A AR R EBOR R

22 HEFHET HIEHMN G IBESH
221 HFFHE HBHA G I ERIFIESHT
AR Y H FE RN G HREUE M, Rk
i AR L ORI & A DA T 50 o0 A0 |, e ess
HERHFRE ) R AR DL . X525 0 H 35 80R0 G
TEECHEA TR, AR AT 2= H AR50 G R 5L
Worfidk, W2 Pl LA WA T 2= A AH
KAFEMUAZE R &, B2 H MG UM
SERE BIAE R AR KT 40%, HoEMAR E H A G 38500

R 2 KEFEL H B4 G BB KSR

Tab. 2 The overall distribution table of the H index and G index of the physical education doctors
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Tab.3 Variance analysis of H-index and G-index for graduated
physical education doctors in different types of

colleges and universities in 2015
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Tab. 4 Multiple comparisons of H-index and G-index variance analysis graduated physical education doctoral colleges in 2015
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Tab. 5 The rank sum test of the gender difference between
the H-index and the G-index of the graduated physical

education doctors in 2015
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Tab.6 Variance analysis of H-index and G—index in the
professional direction of the graduated physical
education doctoral degree in 2015
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Tab. 7 Variance analysis of H-index and G—index for the number
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BEC AR POM BHmE 07 F  BEE

21 1] 7.298 2 3.649 0205 0815
H¥g%r 4N 1943.621 109 17.831 — —
B3t 1950920 111

20.133 0410  0.664
49.054 — —

HE]  40.265 2
GI8%k @N 5346.842 109
Bit 5387107 111

3 #Hie

(1) MEEZ=M H AR G FEBURRRRIE R
F, 12 ARE 2E 5l A i 40% 09 -7 3R
120G AN SR E AR TR, B
TRH AL R N34 H S8 BUE AR A, 2B A
H R A RIS 224855,

(2) BV e M b 1) AR e A BRI Y
ASTTEXF 112 AR E S A 0 AR AH G R iE 1722
SNt R, SEE L H G BN EE S
BERC AR 22 5 Bk 2 e TR E 5B
RN LR B 1 22 18] LA ST S B A P25 A S B AR
Z Il T 112 PR E AR A H 3B G P85k
FEPEIN | Llb 5 o] FE AR R i YA AR B

PEZE5 . RUART AL Z R A RHIFE ) X 70 B
22, Al HVERESS

5% ik

(1] 259,07 T LA 44 Bk & B0E 21 L 15 3R 4
BHRAIIIT,2020,24(2):1-10.

[2] BREAR.FREARE 2= AR RO BRI BB IR T 27 B 2
%,2013,25(6):516-521,550.

(3] MG H FRBOPAG TR E R R R R ) AR DR 4 43
Bl 5 1E,2012(3):18-23, 111.

[4] SRRUE, R =M H SEEER T 2RI T e 1 2550
e ] SRR R (R 45 907),2016,3(2):13-18.

[5] ANTHONY F J ,VAN R .Assessment of social science:The
use of advanced bibliometric methods as a necessary com-
plement of peer review[]].Research Evaluation, 1998, 7 (1) :
2-6.

(6] BRDSAS. FREAT F A R IR A R
PERT[]. B AT 4 B dl2,2014,26(2):130-136.

[7] HIRSC J E . An index to quantify an individual’s scientific
research output [J]. In Proceedings of the National Academy
of Sciences, 2005, 102(46):16569-16572.

[8] EGGHE L . Theory and practise of the g—index [J]. Sciento-
metrics, 2006, 69(1):131-152.

[9] sK#%H, B SR S A2 IR T IR E A 2B 1Y
BER[IRE 5FH4,2021,42(2):58-63.

[10]  BRPCA, 220 06 T3 B AR T 15 AR AR 0 1 3 B

WFFEI S ##11),2021,4(9):1-5.

[11] Z=7ed0, T 5822 M E 3. 1979—2009 4F rf A & 24 0F 58 4:
2SI R SRR E 24 11,2010,17(10):59-63.

[12] B, B AR T BHIE G ARMIE ™ 3R 5 52 e P
2 : 2L 20002015 AECIRF R ) BSCHER h f)[)]. Bk
H2EBEFAR,2017,41(5):42-48.

[13] AR BHIE A SORMIF H B 3 1 50 o 2 i Aok g
[ BF2E229T,2021,39(7):1239-1247.

[14]  RJR A7 ST FEAE 2 A HOE B i IR SRkt
IR T 2#T,2021,28(1):103-107.

(F#% 8 W)



a1 E 12
2022 4 12 H

JOURNAL OF WUYI UNIVERSITY

Vol.41 No.12
Dec. 2022

1992—2021 F£F

5| RL2 R kR

FARIBLEIT T

If§

%

(hREMObHRb R AR =B, #wiE m°F 350000)

W Z P ESE ARG TIRLS ) 19922021 4EFRE KSR 1146 552 AR SCHATEEH40HT . 455
FeW . FR KSR E R E AR S SCB R 2RI AR R RS 382 B XN 5 a; He A0 30 2RI
AR A 6 Al KUR FEMCERHE SCREAE RS IR B 5 | 3R 35 A K 3 (R IR AR) (19.98% ) Al KU
PR (15.27% ) 2 R AR F A SO SR BERTEIII; k5 e SC R BORIE T It pll 2% R PF K2 R KRR R

AR : KU AR s RSO MO s B4 30 B 1 %6

hE 452 E . TU986;G353.1

XUGEFE AR — T TR S T R 2 | R A
B MM EARZZE LRV AIR KR T 22
RS A: R G e B R e MR A R R N
FCHIL R AR S SO Y R, FE IR IR R
AMNJEABE G h MR A T RRIER . 4
THT 1A 3 I XU el e B AR SO & R A L, R
SCHRTHRE A 505 B, S R T
1992—2021 4F3& [F XU 5 el bRy B2 R 18 SCHY HEA
B, S A G AR R N R R A, Sk 9 sl 3 XS
MR RS

1 LWRFGE

DA ] 2 AR ) ) 0% 11 A P2 Ry R U DA< XL
SHREARSERE S 38 DA R BN 1992—2021 4E 4T
ESRR, ERRN 1146 BRI, F NoteEx-
press Fl Excel #AXTEHRSE 501,

Wr#s B #3:2022-08-30

ESTBR.WMAEA AT TP HFERIMAE R H
(JAT210769) ,

VEH v BRFE (1989-) , Lo, DU i+, I, 3= 2 A5 el
MAIN T,

CERARIRAD A

X EHS . 1674-2109(2022)12-0080-06

2 HRE5HH

21 BXEES TSI

ARG SRR L5 LR ST 1) I e A1 1R
MR SR, A IR A AR ACE RIURMIFRE 1 1Y
Fraslel, B & 1 nr 3R XU e pRes b & SO 1992
AR 2021 4RI D BB, Y RRER
W 38.2 i, Hoh & SO 2018 4528 101 &, feb
1993 47 0 i o IS AN, B 2 e ) R R]
H1~5 a, FHJEIHZ 6 a,

120

1992 2000 2006 2010 2014 2017 2019 2021
iy
A1 1992—2021 4 RF B Ak F ALK F Rt Lo o) a5 A
Fig.1 Time distribution of published academic papers on subject

of landscape architecture from 1992 to 2021



BB 52.1992—2021 453 [ K el RIS XG40 - 81 -

22 WXIEES

VB 1 & SCROE R T F R W0 T RN 3 4 ) 1)
BEZEM 32 2 AT, 1992—2021 4F 1] XUt e A=)
DI —VEH R FE o 10 RinreE A 5 0, %k
SCHARUCH XIEETE 29 4 . ML 17 5 a0 12
B 1 R 11 R HrP R EE X
WAL LA — VR & SO i 2 | T HlEE 8 SC i 2
TEAE TR XSRS #E A gl KU el bR R
IR Th,

=1 EERFRIEXSHIT

Tab.1 Statistics of authors of published papers

e

F
F5 fEEEA YEH BAis B—EE  MEFLX
1 K [F] 55 K 29 23
2 MR AR T R 17 11
3 &exnig L PNES 12 0
4 B B BT 11 9
5 Eg HeraRO KA 11 10
6 HEZ HPRAE 7 4
7 F I Jemtpll K 6 4
8  FEiX ] 5F K2 5 2
9  Fs Jemtpll K 4 4
10  Ez=A L PNES 2 2

2.3 BWXEESH

— A2 BRI K B 2R R 2 56 1 B i — A
HEPR BRI, AR 2 W, 1992 £ &
2000 47 )3 6 KUt el bRz b B R IR SCHIRZ 5 44
B IHE4FR B, 2001—2010 4[] [ KU e bei Rl &
FARIEW B A 455, (HAE 2011—2021 4E[A]
TR KU P b Bl R oA B A0 5 141 T
FILE N SCREIE 90 B, 5 H 63.83% , B It 4
47 J 5 T 33.33%  IASIRIZE S R4 10 SRy A A
] 3 AT AR BL AT LA R, 2% 28 5% 4 19 9% |y R R A1 e XLt
Bel Ak B 22 2 RIS 2019 4R LU, #2838 40183
3 &2 | I R34 e B b o) S 258, (R R
XU el MREE R AR 32 B E B oe Bl DRI, b2 i XL
S el MR R D3 [R) B 8] 1R 47 7V 5 22 00
— AR TR RS RN ARIS, H—h A F
T 3R E XU R A= R PR A e 7o,

*®2 ESWNHEIN HERMESH

Tab.2 Category, quantity and time distribution of fund papers
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Statistical Analysis of Academic Papers on Landscape
Architecture in China from 1992 to 2021

QIU Wen
(Fujian Forestry Vocational Technical College,Nanping, Fujian 350000)

Abstract ; Based on the principle and method of literature metrology,a statistical analysis of academic papers on landscape architecture
from 1992 to 2022 was made.The results show that:the amount of academic papers on landscape architecture in China exhibits a periodic
growth, with an annual publishing average at 38.2 papers and an average period of 5 years;the amount of academic papers supported by
foundation in China exhibits a periodic wave growth,and there are 6 peaks;the citation frequency and cited rate of landscape architecture
papers present a trend of rising;the main source of landscape architecture papers is Chinese Landscape Architecture (19.98%) and Land-
scape Architecture (15.27%);the most cited papers mainly come from Beijing Forestry University, Tongji University, Tsinghua University,

Southeast University, and other agencies.

Key words: landscape architecture ;academic paper;main author;fund paper;cited rate
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Evaluation of Scientific Research Potential of

Doctors of Physical Education
Based on the Analysis of the H index and G index of 112 PhDs in Physical Education

ZHANG Huayu, WEI Deyang
(School of Sports Science, Fujian Normal University, Fuzhou, Fujian 350117)

Abstract: Using the CNKI full-text database as the data source, the H-index and G—index are used to evaluate the scientific research
potential of PhD students in physical education, using literature method, mathematical statistics and logical analysis method, the difference
analysis of the type, gender, professional direction and number of years of study of the 112 PhD degree holders cultivated in my country in
2015 was carried out. The results show that: (1) Nearly 2/5 of the PhDs in physical education graduated in 2015 have a H index and G in-
dex of 0. (2) There are significant differences in the mean values of the H index and G index of each PhD in physical education in differ-
ent types of colleges, and the mean value of comprehensive colleges is much larger than that of sports colleges and normal colleges. How-
ever, there are no significant differences in the mean values of the H index and G indexes in terms of gender, professional direction, and
years of study. Conclusion: The H index and G index of the physical education doctors are generally low, and the scientific research level
is uneven; the scientific research potential of the physical education doctors is poorly distinguished and the comparability is weak.

Key words: physical education; doctoral training; scientific research evaluation; H index; G index
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Mixed Teaching Design and Implementation Based on Chaoxing Platform

Taking the Course of “Web Application System Development” for Example

LIU Jing

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

Abstract: As the traditional teaching mode of web application system development is unitary with limited space and time, it is essen-
tial to construct a blended teaching mode based on Chaoxing platform to organically combine online teaching and traditional offline teach-
ing and guide students to study independently. By using “Xuexitong” app to implement video teaching can students not only master basic
knowledge such as concepts, principles and key codes, but also discuss online. Teaching key and difficult points as well as typical cases

offline can fully mobilize students’ learning enthusiasm and comprehensively realize the process assessment of the course.

Key words: mixed teaching design; Chaoxing platform; web application system development; teaching design
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Implementation of Graduation Design Practice Education
in Engineering Colleges

Taking the Major of “Water Supply and Drainage Science and

Engineering” as an Example

XUE Tongzhan'?, ZHU Shuguang'?, HUANG Jian',
LI Weihua', WANG Kun',YANG Houyun'

(1.School of Environmental and Energy Engineering, Anhui Jianzhu University, Hefei, Anhui 230091 ;

2.Experimental Teaching Center of Water Pollution Control and Wastewater Resource Reuse, Hefei, Anhui 230091)

Abstract: In order to improve ability of students to solve complex engineering problems and engineering practice, and to respond the
requirements of professional evaluation and engineering education certification , this paper discusses the implementation process and qual-
ity control method of graduation design practice in engineering colleges, taking the graduation design of “water supply and drainage sci-
ence and engineering” as an example. Through the analysis of the implementation contents, objectives and effects of different stages of
graduation design implementation process, the tasks and assessment methods of students in each stage of graduation design are clarified,
the key role and assessment requirements of instructors are put forward, and the quality evaluation system of graduation design is estab-
lished. This research can be used as a reference for the implementation of graduation design teaching tasks in engineering colleges and the

improvement of students” engineering ability.

Key words: graduation design; engineering certification;engineering practice; implementation effect; quality evaluation
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Fig.2 Ideological and political elements integrated into teaching activities
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Implementation Strategies of Ideological and Political Education in
Furniture Industry Innovation and Entrepreneurship

NIU Min, LIU Xueshen, ZHAO He", HU Xiulei
(College of Material Engineering, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002)

Abstract: In order to fully implement the fundamental task of cultivating people in colleges and universities, and to keep a good sec-

tion in the classroom teaching, ideological course and furniture course form a synergistic effect, various strategies such as teaching objec-

tives, designing teaching content against benchmarks, digging into curriculum ideological and political elements, developing informatiza-

tion, diversified teaching methods, and adopting procedural evaluation are employed to ensure the effectiveness of "education". It not only

allows students to master relevant professional knowledge and apply knowledge to practical operations to solve practical problems, but also

guides students to have innovation, entrepreneurial awareness and a correct outlook on life, values and world outlook by digging deep into

ideological and political elements in various teaching activities.

Key words: furniture industry; innovation and entrepreneurship; cultivating people; ideological and political elements
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On the Improvement of Talent Training and Teaching Quality
in Fujian & Taiwan Cooperative School Running

LI Henggan, LEI Nengzhong, ZHAO Yan

(School of Architecture and Civil Engineering, Wuyi University, Wuyishan, Fujian 354300)

Abstract: On the basis of practice, this paper analyzes the current situation of Fujian & Taiwan cooperation in running schools, and
points out the deficiencies in teaching management, talent training scheme formulation, teaching process and teaching inspection. This pa-
per puts forward some countermeasures from the aspects of the function of the professional steering committee based on the joint manage-
ment of the Strait college and the professional college, the teaching supervision team, the unified management of the Strait college and the

professional college, and the work of the class head teacher of the Strait college.

Key words: Fujian & Taiwan cooperation in running schools; teaching quality; personnel training; credit hour and curriculum
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Efficient Integration of Life Education and Physical
Education Curriculum in Middle School During
the Period of Epidemic Normalization

ZHENG Siqgiao, HUANG Xunling

(Department of Public Physical Education, Minjiang University, Fuzhou, Fujian 350108)

Abstract: coviD-19 epidemic situation is not only an important life education resource, but also a mirror for reviewing the gains and
losses of life education in middle school physical education curriculum. The research shows that: the current middle school physical edu-
cation curriculum objectives and content design lack the cultivation of life safety consciousness; The curriculum model has stripped away
the educational concept of "taking individual life as the foundation" and the curriculum evaluation has neglected the practical problems of
students” healthy growth.Life education and middle school physical education have educational homogeneity and consistency of educational
content.The effective integration strategies of life education and middle school physical education curriculum under the normal epidemic
period include: highlighting the curriculum goal of life education; setting up the content of the course of perceiving the existence of life;

taking the natural law of students” life growth as the starting point, the teaching and course evaluation system reflect life safety education.

Key words: life education; Middle school physical education curriculum; life safety; course evaluation system
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