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Abstract

In this paper, cobalt doped graphite phase carbon nitride (Co/g-C3N4) was prepared by a two-step
method using urea, melamine and cobalt nitrate as raw materials. The obtained samples were char-
acterized by X-ray diffraction, field emission scanning electron microscopy, specific surface area
analyzer and UV-vis diffuse reflection spectrometer. The photocatalytic performance of the samples
was evaluated using methylene blue solution (MB, 10 mg/L) as a simulated dye wastewater under
UV light with a wavelength of 365 nm. The influence of Co doping amount on the phase structure,
morphology and photocatalytic performance of the products was investigated. Experimental results
show that the prepared Co/g-CsN4 is a porous layered stacked structure with good crystallinity. The
photocatalytic performance of the samples obtained after Co doping is significantly better than that
of the single-phase g-C3Ni. The optimum amount of Co doping is 3%. After UV irradiation for 120
min with 365 nm light, the photodegradation rate of MB solution is up to 64.52%, three times higher
than that of the single-phase g-CsN4 (22.85%) prepared under the same conditions. Co doping not
only improves the separation efficiency of photogenerated carriers in g-CsN4+ photocatalyst, but also
improves its specific surface area. The specific surface area of 3% Co/g-C3N4 (67.28 m?/g) is more
than 6 times higher than that of single-phase g-CsN4 (10.14 m?/g), thus leading to better photocata-
lytic performance.
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1. 5l

EPY K R HOK R R GG S & R m . A ORI LB, A A2 f v v B ) 32 2
BERKZ 1] PG IR K BEHEBU S 45 NS FREARAE AR PRI 27 R AR K G 5 (7] I s B vk 7K W R ) IR 2%
AL, FEFEBORT ZE AT o FE A AL ], DAE T SEIR K BRI RIOR . LRI, AR A3 772 b B
EN LR /KAFAE COD 5 €8 e B2 AIK HE LA B [R1WSOR F BESRAE (), AN Bl il A 3 B B A0 7= AN IR P B 5R
[2]o DRIBE, $RZHTALED G /K (AL 712 A BB = .

PO AR R GE. BRI Y RPN ERE A1, BN N2 A o B Y% R /K 1) 8511 f
BRITFZ—[3]. FBMEAIK(Q-CaNa) & —Fhs SR B BELI N 2.7 eV HIAESJE - PR R, BRI 4 A
fiGy B RTERE S A2 RasE i HRAR R OGBS, TR S HhG AR B 7Tk [4]-[6]
H T, g-CaNa il #5771 E EAFEMERGET] [8] B SARUIARIZE(PVD) [9]- 2 AHVTARIE(CVD) [10]
FEFRIPGE[1L] e PEREVEERIE DRI, ARG, & g-CoNy I H 715 SR171, H—AHA g-CaNs
AR AR, RN BB - B0 G PR E &%, WO R &) 7 HAE e s n &
BAIR[4]. N4k g-CaNg FIGEALPERE, B T3 SR AN R 7 v e dh AT oM [11]-[15] . AFFFE R BN,
IE 4 B TGRS MU ARSI g-CoNg HHEAE BRI T 1A R 5, IR RESR T FO Rl me 7y, bR HE A
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SR MERE[14] [15]. Wang S5 [14] K — b R &G4 T Zn $54% g-CaNy JafiAb 7], K Zn B2
JEAA A TR - IO E A, IO ECRR m 2 FE RN 2 5. Zhu ZE[16] 005 5 — M
T Co 57Xt g-CaNg HLT-E5HKI5AM, 45 KB, Co 575 7T LU g-CoNa BEBRZE /1N, 37K W] WG
WCE R, IR RE F1, FERGE g-CaNa YA BE T T R T fEL . SR, HRT%T Co #52% g-
CsNy B FEARIE AR B D, A B — DI SRR 5T

AW T IE IS R A K BAL TR PG 5 1L % 7 Colg-CaNg YelEAL7, KM XRD. FE-SEM. BET LLJ%
UV-vis DRS %5 RAEF B ILHEAT T 3RAE, W 6 FF 5 3 (MB)Y B kLR K, WA T
Co B BXT FT1FFE S 458 . Je M R SO HERE 2, At — 0 TR R s P 9-CaNg G LM R
PEALARHE

2. SCIGERSY
2.1, LEER

—REE(CsHeNs, 99%) . JKF(CO(NH2)2, 99%). 7N/K &R (Co(NOs)26H20), A7 #irall, Lifg
BTz T AE AR A A IR A 75 Jo7K LBE(CoHsOH) I 5L (CHNSCIS) S T E(CsHsO), ¥ it
RIERFE WAL ZE AR ] -

2.2. Colg-CsN, JefE4L 7 B0 =

BH g-CaNas HI . B = REE SR BB 7:3 RS, BNIDEFRR OB, RGHBEN
Fm, BT 5kt 500°CHke 3h, FEFFFHEEA N 5C/min. RNV G, HARAHNEER, HFE
di, BFEE, 73 EIHAH g-CaNao

Co/g-CaN4 YEHEA TN I Hl 5. K 3 g BEAH g-CsNy 55— € & 1) Co(NO3)2:6H.0 V&, A 100 mL 4%
MR, BN 60 mL /KA1 7 N EERITR SR, K RAEE =3:2), fitdk 20 min, FH#A RS 30 min,
BRI SIEIEW, RIGEFE A 100 mL AEERIR N, %E, 180°CIRIE 12 he RMEHGE, FFRMN
SRR ER, PR, FHZEBKAITGK S BEAR IR 0 4~5 1%(8000 rmp, 10 min/ix), FrfslE 4
JRNJERE, 80°CHET IR o W TS5 MFE S ES, PN 304, B00°CHBSE 2h, 752 Co/g-CsNg Hif
17

HNERFL Co B2 BN g-CoNy YeHEAIE T2, (ER—2M T, Hl& T —RIIAFE Co BAENIFE R
(Co HIFiELL 1%, 2%. 3%. 5%. 10%).

2.3. HEmAYMERE R RAE

2.3.1. X HERATHH(XRD)
Kl DX-2700BH B[] X AT AX(XRD, PRI TOAE A PR A ], A E )% BT & i AH 4584 147
FALGEAE, WKN 0.15414 nm, EHJE 30 kV, EHJ 25 mA, 376 5° ~80°),

2.3.2. PR (SEM)
K37 R A o T B85 (FE-SEM, TESCAN MIRA LMS, Czech Republic)WL8% [ k¢ 5 2 50
(Pt #E, i B 200~30 KV, FREFFRIE 1 pA~100 nA, JBCKf% %L 8x~100,000x).

2.3.3. LERESH(BET)
fEBhF JW-BK200C AU EL R AR M4 (BET, LRSS R E ARG IR AT, A E)XT A EFE 1
LLR AR S AL R /NEAT T BT (B AAA s N, TR BELRE: 77 K)o

»

S

DOI: 10.12677/ms.2025.158169 1593 kLR

o


https://doi.org/10.12677/ms.2025.158169

ki 5F

2.3.4. 85 - TRBRHIIE(DRS)
S UV-2600 H142 41 - A1) W48 Y66 B TH(UV-vis DRS,  H A5 2 @) 40T BT 758 5 1 e MR s 1k i

2.35. MU RERIERR R KRS

DU B FE R 10 mg/L (¥ MB IO G bR K, TR T BT A AE okt MB IR K G B b R . i
RGN : B 15 mg SGHEALRIAN 75 mL MB 3, KK B G N 25, BERERE 30 min, f#k
LTS MB I TR0E 2R PR P . TR AT IR, Bl S 20 076 OB U6 f5 16 10 ming 20 min, 40 min, 60
min. 90 min. 120 min A 1A]F5 SEURE, B54004389(10,000 rmp, 5 min), B EE TR, A UV-1240 7Y
AT WL TH(UV-vis, HAR B w1 sk RO R o MB ISR RO A ASEG T H
W, RIS 365 nm JEE F T (HSX-F300, dbat 4l LbAFRH A BR A ).

MB VAR IR G HE AL B % DY AT R BAET - bR it 4

D% =22 =R 1000 (1)
Ay
2, Ao FI A BRI SN UEFTANFAT 5 t 21000 MB OG-
3. RS
3.1. YISt

eGN, e g-Co0 e Co,0,

g £ § £ g C

S NS AT 10%Co T 2
S ' |
A i s%Co
AN A 3%Co

Intensity(a.u.)
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Figure 1. XRD patterns of g-C3N4 doped with different amounts of Co
& 1. T[EIE Co 2 g-CsN4 B9 XRD EiE

P 1 2 B g-CaNy FIR[FI R Co 5 42 FifS ki i) XRD i . AT AN %3], #iA g-CaN4 7E 20 =13.30°
AT 27.68° Kb 43 5l HH B — AN 4 55 B4R AE AT S DA AT — AN BC R (P RFAE AT S 0%, JBT S g-CsNy bl PDF R
(JCPDS PDF# 87-1526) %} Lt., 1I LA %€ 1% 4% it N HAH g-CaNao 15 EIH 20 = 13.30° 4R AT 5 I& W] HJE 4 CN
H A SR LEN TN =R FR 6 R PR AR, W80T g-CaNy 119(100) & s 17 20 = 27.68° Kb fAIAT S I 7] VA & T4
— BRI A EHES, X g-CaNa I(002) fhTHI[8] . Wi%Z Co 544 )5 Fif3HE 1) XRD # I mT %1, Bl
* Co BARENIEIN, 9-CaNa it 20=13.30° Ak (IRFAEAT I I IZ BTk 55 I F 3 2%, BT 26 = 27.68° HIRHIE
TSI BT SS, X — IR KW Co KB ABIAR T g-CaNg =MRIRE5 ) 1) J& I HEAR M Bk Bk R AR G 4
B, T g-CoNg FISE FEIRAK, S BIRF[LT] [18]. MBI Co & EBARI (Al 1%), BT
g-CaNg IIRFIERTSIIESN, KRG BN FARATHUE, FE/DER Co I HTE g-CaNg ARG T, A M
SLHUAH. 2 Co B4R 2%, FEIFER T g-CaNag FRHIEAT U8 (20 = 27.68°)4b, 7£ 20 = 36.85°4b X H L
— NS AT, XN T Cos04 (JCPDS PDF#42-1467)1(311) &1, &M Wh & D E M) Cos04. 24
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Co B4 T 3%HT, if DLBH B M8 BB S AL W AT S, Jl i S bR 5 B mT 2, A2 T 20 = 31.27°,
36.85°. 44.81°. 59.35°F1 65.23° &b [ AT 54 U4 73 73l 5§ ¥ T~ Co304 (JCPDS PDF#42-1467)[1](220) (311). (400)-
(511)FN(440)fi T s AL T 20 = 42.42° A AT ST IEEXT 2T CoO (JCPDS PDF#43-1004) (1) (200) fhTHl » IX— 45
RERY, M CoBamT %R, M=) TE BRI A AH, B CoO Fil CosOse EhELEIH &AT
SFPUGE TR KRR S B W HE T, P29 CoO & R ARMK . ARIE SCIRIRIE T &1, Co304/CoO &M HA — & HIfi
{eERg, T T U B AR e B K Th i MB [19]. Bt4h, Suyana Z5[201F 55 %0, p B2 S4k Cos0,
Al n B2 Sk g-CoNg B4 AT AE 38 Z[RITE R p-n 45, BRI T RER T REmA 5, s s
. g7 BT, FIH Co 445 g-CoNg eittE, Thil A2 Co /3 HITE g-CaNy JZ I Z5 1, L2 1E g-CaNg
KIMIEL CoO Al CosO4, KA HTHE M HOGHEALIERE -

3.2. WM H D

FIFR T BB R T AR & Co 544 g-CaNg FES IR TS ot & A, Wik 2. B SEM
AR, PTHIAR IR A 9-CaNg FEE LI T BIFEEN:  EH 2RI SO (1 7 R 45 W HE 28 1 R 25 T SR AR AR £
KB R HERTE AR AR IR SR A A . B Co B2 I3 IN, FT75 Colg-CaNa FITESUK AL T BN I AR
o 2 Co BN 1%}, KA REMRHANNE, HRMEHIN— e RENRA, MmHPRREREER
W AS R ERIE AR . X —ILREW], Co BA IR~ WIISAa —C M. ¥l Co BRESE 2%
B, KPREMIE R, TR T RN 2 2 PR G TR EER . 24 Co B8R 3%, F=4F 2
N INIORLHER T BRI BRI TR Ak, R TERRE FE 3G K, WA S (0 1 IR0 . 4k 380 Co B4 &
% 5%F1 10%, PR ERHILFIFESE, — PR K ST B 2 S A HERRAE — RS B SR = 4 2544,
AR /NI SR A, A3 B SRR = G S A SR T A Bl AR DL BT SRR T AN, Co JaE 15l
NTE—EREE BANH] T g-CaNg RGN IREE, BlE Co BARMIGIN, PR LM R~z AR
/No M Co B2 i 3%NT, PRSI RS /b o 46 XRD 8550 HT el %1, 4 Co B4k 3%
i, FE#)H Co Ju% LA CoO Ml CosOs EAAFAE . HHF=ITES Al A1, PRG350 1 73 BRAE 9-CaNuy R
[ Z 25 . 2 Co B E It 5%, =i CoO Ml Cos04 F AT AE g-CaNg K1, AT
T g-CaNuy EARGE M AT, RITIFEAR T4 g-CaNg J IR EE M s . FIF EDS REIE KL, 2087 T Co ot
FAEP WY B3 A5 L. W2 3% Colg-CsNa Al 5% Colg-CsN, ) EDS EIHETT &1, Co JCEAE~“MHh 140 8L
XTI

EDS 5 2EIR6

Figure 2. SEM images and EDS stratification diagrams of different samples
2. TEHME SEM i&[EF0 EDS 5y 2B
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3.3. REMRIH

K H Brunauer-Emmett-Teller (BET) /1%, fEBIT LRI 4TG5 T BT A5FE 5L I LE R A A FLAE K
INo ] 3 DR i ) N PR PR — It B 5 2 PR AN AL AR 20 A it 2

H & 3 W%, FEAHXTE /)N 0.0~1.0 MG, FITFsAe it iR b — it B 45 I 2350 tH AEAR P/Po [X i
A b fER PP X AR A IRIE - SERFAE, w8 T LR IV AR ZR(IUPAC 732K), KT
mAEEN LA MI[21]. BT LA I BEEESR IR, TR T IR H3 RIS RIS [22] 52 th A AL 77
I FLEEF 530 TR X 38(0.2 < PIPo < 0.8) ¥ f5 ¥, 17 i e [X 43(0.8 < P/Po < 1.0) (13 J5 32 T A 58
FHEACTRAARR 1) JZ ARG 5 o XF EEANE & Co B8 TSt m I S IR G A B v &1, BiE Co B &
(3N, i 5 I A i S R s PIPo X3, KB Co $57%)5, g-CoNa [JZAREEM 2 BEmT, Tk
BERMFLE . @ BET ETHE AT MG tH, ASRES b Brs A fh i EE R HIAR 7300 0 10.14 (RB%). 45.29
(1% Co). 47.20 (2% Co). 67.28 (3% Co), 63.56 (5% Co). 45.12 (10% Co) m¥/g. XLL¥ iR, Co B4k
RERS 2 2 9-CaNa LR AR, HBESE Co BRI, Colg-CaNg [ HLR TH A Je38 KJF /. 24 Co
BaE 3%, R R K. BAARSEE N 1. FEa R IR B3E KA A T Co saz g A T
g-CaNy 1 ESS M ARG, TR T B K EERORL SR AR 1 i 1) 2 L4519 [23] - eAh, B TR B T g-
CaNg ARG RS . 24 Co B EART 3%, & SEMX D, 7 HUHXBUE, ] 7 g-CaNg
ARG RS, ARG R X Co BEm T 3%, & R, FECNRREM
JOFHR, BSZAFET g-CaNg JEARGE A1, AEAFHFE i EE R I A Sk /N[20] 0 EE R IR S e fi AL v g
MEZEREZ —, R, GO A, X B i s kkag, dSEm S B80tmrtae

HLF[23].
30 140 140
g-C;N, —o— Rl £ N, adsorption isotherm 1%Co/g-C,N, —o— W[} 12k N, adsorption isotherm 2%Co/g-C,N, —o— I fft i £& N, adsorption isotherm
e —o— B 12 N, desorption isotherm 1204 3 —o— M #1 £k N, desorption isotherm 1204 34 o B 12 N, desorption isotherm
2 -
.- 5 e 2
E 50 g 100{ /1 5 1001
e 2 2 L)
=] > = 4 3 2 4 2
£ R A3
2 151 S g <
< Z  60- /7 < 604
2 2 z
£ 101 z g /o/“ é
5 S TTELIE O =
s 1= - =]
& 54 S 204 M,—V 20
o-a—
0 T T T T T 0 -/‘P T T T T 1 0
0.0 0.2 04 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
P/Po P/Po
180
160 7 5%Co/g-C;N,  —o—mkitili#k N, adsorption isotherm 1204
—o— it i N, desorption isotherm
g" 140 4 5 1004
£ o
< 1204 J £
% 100 j 1 = 801
= 1 3 N
2 Il % o] i
4 ) 4 zS
2 8 /d 2
= e/':'/ <
£ 60 Y z 404
s 90 =
S 40 © = =
g 41  Twen T | S0 T Y e g
20 P o S 204
9-0-0 @02
0 T 0

Figure 3. N2 adsorption-desorption isotherms and pore size distribution plot (calculated from the desorption isotherm) of the
obtained samples
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Table 1. The table of BET specific surface area, pore size and pore volume data of the sample
2 1. ¥ BET LbREM, FLERNMALERBIER

Sample Specific surface area/m?g* Pore volume/cm?-g~t Mean pore size/nm
9-C3Nas 10.137 0.042 16.526
1% Co/g-C3N4 45.286 0.171 15.075
2% Colg-C3sN4 47.198 0.180 15.270
3% Col/g-CsN4 67.278 0.269 14.984
5% Co/g-CsN4 63.561 0.269 13.172
10% Co/g-CsN4 45.116 0.173 15.345
5 5 5
(b) g-CN, 1%Co/g-C;N, ; 2%Col/g-C,N,
k=9.77516 ,:': k=9.61761 k=6.93513
1 B,=2m1ev i e, =271ev HE,=272ev
§3 4 Z34 53 4
2 z 2
= z E
(a) 50 %2 o ‘éz r F2
——gCN, 1% Co
40 1 2% Co 3% Co E 14 14 19

5% Co —10%Co

04— 04— 0

0 26 28 30 32 26 28 30 32 26 28 30 32
& Energy of Photon (¢V) Energy of Photon (eV) Energy of Photon (eV)
£ 204 s s s
3%Colg-C,N, 5%Colg-C;N, 10%Co/g-C;N,,
k = 6.34685 k=8.7615 54 k=10.3993
107 41 g,=271ev 4E,=274ev [ Eg=2.74 eV

360 380 400 420 440 460

w

200 300 400 500 600 700 800

#K (nm)

Sqrt(Abs*hv)
Sqrt(Abs*hv)
Sqrt(Abs*hv)

N

N

0 — T 0 —r T T 0 T T T
2.6 2.8 3.0 32 26 28 3.0 32 26 28 3.0 32
Energy of Photon (eV) Energy of Photon (eV) Energy of Photon (eV)

Figure 4. UV-Visible absorption spectra (a) and DRS energy diagram (b) of g-CaN4with different amounts of Co doping
4. R[EE Co $BZH g-CaNa B EES - AT LRI 1L B (2) %0 DRS sE=E(b)

3.4. HIRGHSH

G R e B2 T DL g-CaNa IRERRAE, #1984 R SO 1S BB 1) D AR H T - 250X
HE[24]. NIRIL Co BARXT g-CaNg G22I BRI, R B 56 M8 SUHE A (UV-Vis DRS) R il £ (14 5
#H g-CsNy FiI Co/g-CsNy B AT T 2047, 4l 4 Fior. B 4()rI%n, BrA R & R IO 1L S35 75 7T A
JEIX (>400 nm). H1 & 4(b) AT %I, Co 4% A 0. 1%, 2%-. 3%- 5%. 10% 175 =¥ REHHE 2> B ZN 2,71,
271, 272, 271, 2.74. 274 eV. X —ZRKH, ALHH, Co BAEXS g-CaNa (1 E K A B
B, XARES YRR T B A 0. BRI BRE — N 1.4~2.3 eV, L g-CsNs (2.7 eV)/h
[19]. 4 Co BAEMLT 3%, EiEMMEMER D, HARX B HUE g-CoaNg EIRGE M, S
BRIRE T EARA K 2 Co BBl 3%, S & &I, W T ARG, 5 g-CaNg Ry
SERAACES, PR E NS A K.
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3.5. Co/g-C3Ny EMEH M BE S #7r

DAE FH L VA (MB, 10 mg/L) AU Gust, W 7 AR SRG Fr A FE DG A vE e, il 5. 1] 5(a) N
ML B R (CICo) 5 HE ST IS TR () A B 2R Pl o Fh Pl S(a) AT, 5 OS5 G, BT AR S MB ¥
A —E IR, 2508 1.64%. 6.90%. 21.25%. 42.50%. 30.82%. 35.68%. FL+1, 3% Co/g-C3N4
X MBI M B i o I 6T B SEM BRI BET 0 T, 2% b - B R R 46, B 2 LS
), LEERMAUK, WP RE /%58, P 5(b) AR AMEIRET 120 min J&, SEIGHTSRE S OGHE LB AR MB &I
AR, BRI, HAH g-CaNa I Co/g-CaNa FE T MB VAR 1 Y61 A0 B fif 236 43 il o 22.85%
26.58% (1% Co). 44.58% (2% Co). 64.52% (3% Co). 49.68% (5% Co)F/l 44.74% (10% Co). 3% Co/g-CsN,
FE S RO R i, BRI A g-CaNa BRI T =45 BA L. ] 5(c) J9 544 g-CsNa Al Colg-
CaNa FICHEA R BB T35 i 2, 377525 £u(k) 73 14 0.00184 (g-CsNa), 0.00182 (1% Co), 0.00303 (2%
Co), 0.00408 (3% Co), 0.00264 (5% Co)Fl 0.00243 (10% Co). 3% Colg-CaNa £f i it H fe K I 5h 1727 %
ok, HE—PUER T2 R DG EAE T B T

(a) 11 +F.f\‘t (b) 70% o (C)

44.58 44.74

cic,

26. 58 0.2 4

St R

T T T T T T T T T T » T v T T T T T
4020 0 20 40 60 80 100 120 0 1% 2% 3% 5% 10% 0 20 40 60 80 100 120
Time(min) Cof kit time(min)

Figure 5. Degradation efficiency of MB in the Co/g-C3sN4 photocatalytic system and pseudo-first-order reaction kinetics

[&] 5. Colg-CaNa LIk P MB HIBE MBI — R R RN 1%

ARAE SCBR AT N, 2 ARG AEAR TR A WL AR B AR (1 2838 B TR AR R e S5 Gk i W B R 7 A
BT - O 2 B R [25] o YA AR IR Bt e 0 A AR B T R TR R /e ARSRie b, B BET
GERAPMTAT RN, Co 544 )5 BT FE i (1 LU R T A K T 5040 g-CaNa,  HOGHEALBF AR MB VAU BT B
FEAFIXT MB AR B A8 80 LL AR . Ak, g-CaNg JUEF S5 R B E 1) N JEF Al LS 2
Lewis BliG PEAL &, fESI NI & @ e KT B 240, S EEICERM 3d FHIESH M N JET 5K M-
N &, MR TR T E SRR [26]-[28]. ASLIeH, FIAK Co LRSS g-CaNs 4584+ N J5
TR Co-N £, #hnT JBaedk, Ml 7 AR T - SRMES. 4 Co BilERT 3%, 79
H T BB A CoO Fl Cog04 (& 35100 p AL F:4k), FILARI g-CaNg (n AL SR EE p-n Rl 4G, il
Tk ST TR ) N A I B A T B A s, R G AT (23] Z% AT RT LAfR H, Co B2
P21 g-CaNg WMEAIEVE R A R 4% . Bk, ARSI, 3% Co/g-CaNa K 6T MBI Ak B AL L 4]
6 Fr~, EEAG N =P (i) g-CaNg FEE MGG, g-CaNa £l CosOu A5 I L -3 R UL BB B AT 7
(VB)EKIE % F47(CB), M /NEAAEM L, SEOCAERT - B /h)RESE. (i) g-CNg T IH
THEAHH O A M AA AR BEE T(0%), W5 MB MR 1M CosOs i H1 )
HLF R 3 g-CoNa IO 7 - 5 2SR BGE E &, AIMTSEIL 7064 7 - 239X (eTh) I R0 851291 - (i)
CosOs rits I 2 (W) BB E b, —305 MB o FEERAE RN, AR T EEMINED; 57—
43 W) 5 A 700 282 T WO PR PRI R R (O ) R AR IRUSE, AR SR AR PR BC R IV 32 2 B E 2 (- OH)), /] LA — 2B & fif MB.
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PR, LR MEAEN(10.14 mAg), JefEAbiE TR % (22.85%) . I K HGEST BT g-CaNa #E4T Co $54%, 7=
VIR S RIS AR — 8 Ak . B Co B2, F=h MILE A, g-CaNg ZAREE M R4
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HEERMEABIE AR, e BiEm. Co B s 3% AT il i L R I AU K (67.28 m?/g), bk
BAFEmIEE T 6 5L . 7E 365 nm fé%%;‘ﬁﬂ”ﬁj‘ 120 min J&, FE SR GLRLEE K o MB R Al 22 2
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