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Abstract; In order to solve the problem that nanosized spherical fullerene C60 is prone to aggregation as
a catalyst support, the effect of adding dispersants on the platinum-supported fullerene C60 ( C60/Pt)
catalyst was studied, and soybean oil was hydrogenated by using a solid polymer electrochemical
hydrogenation reaction device. Through techniques and methods such as sedimentation experiments,
particle size and potential analysis, transmission electron microscopy, X-ray diffraction analysis, catalyst
activity analysis, etc. , the dispersion effect of Tween —80 and polyethylene glycol —6000 surfactants and
the activity of fullerene after chemical modification were explored. The results showed that according to
particle size potential and transmission electron microscopy, it can be seen that too high or too low was
not conducive to catalyst dispersion, and the dispersant with better dispersion effect was Tween —80 ( the
optimal amount was 0.25% ). According to X-ray diffraction analysis, it can be seen that the 111 crystal
surface represented by 39. 76° in C60/Pt* was sharper, which showed that the addition of dispersant had
a significant impact on the crystallization state of Pt substances on the catalyst surface. The diffraction
peak intensity of the catalyst added with the dispersant increased and the crystallinity became better. The
catalyst activity results showed that after 2 h of hydrogenation, the iodine value of hydrogenated oil
catalyzed by adding 0.25% Tween — 80 C60/Pt ( C60/Pt" ) was lower than the iodine value of
hydrogenated oil obtained by C60/Pt catalyzed, indicating that C60/Pt” had better catalytic activity. To
sum up, the research chemically modified fullerene C60 by adding different contents and different types of
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dispersants, providing data accumulation and laying the foundation for the efficient hydrogenation of

spherical fullerene C60.

Key words: hydrogenated grease; fullerene C60; electrochemical hydrogenation reaction technology;

dispersants; chemical modification

0 3|5

g @Ak T2 S i A P i R EAE PR BEA
AR SR A SR, S A AR 0 K A 5 R A i g b
He K R IR I IR ( Trans fatty acid, TFAs) , BUAF
FEAW TFAs HY$0EA 5 5 % BT 7R ity 300 | 5 800
1A AN R s S I JIEAB 1 A 2 e =
AT B0 18 4R 2R A %) L fi# BT ( Solid  polymer
electrolyte, SPE) HiL k2% S0 Ak S 17 2% & BA S 5%
PRI (60°C (8 &) | BRAE ) pO 4 i, Akt 2
TFAs A AR, AR R R T .

B2 A AR Y 2R 220G R s R e i A 7
UK RUSE | SHOUE T 350 FORE A% 43 A3 LA B A A6 390 3
I i 20 B A0 DA AR 2 Bk 8050 ( P/
C) , R HTCE I Ak A R HE AR 244 B b T e &
TR A ZE A AN KN LB a5 B K B3 4R RE AT R, LU
AR AR A R, LR ROV AT, ToE
TEBB IR, H b P BB VR AR
GG, SRR B AR E A MELLSE 2 15
SPE S L g L5

PTAER, CO0 K HATT A= 1y (%) 245 4 FN M Jo oy AF
FERRL, 52 B i G, FEFEHJE C60 A A L5
AR (A5 N T U Ty IR R
ARG AN R RE IR A AE Y Db MR &
JE AT Az 10 e 2 R IR
et it 55 o E AR CO0 A AR AR HAT LB 5
R LR IAIR SRR SR R 3
AL RATRL, BRBLZE A ] 2L T 22 B 0 5 ek
IEE TR S 24 P8 RE DR A5 AR 2 DRI K 254
SERE W B 0 S R SR L OB E R A
PEREN JRITARTI A (H T8 $ Co0 4
- FE R T RE = A o AT 3R [t 552 i HCAS B 1 R I 34
(R A JIT LA FH 43 B3R X0 S0 26 T A 7 e vk | it
TURL ) R TDIR S BB RS A B v 250 3 HOT, 4R
FRPEBTRGE 43 B4 A RS /N B3 AR

KL, AR AE SPE il &5 b i Ho {8 LA
I C60 J31 Ry A A ) P BRAE AL 1Y T AE
(B GIEORIIN S m W v LIRS R TA TS TR EIN AR DA
BT X IR ERATT S 55 7 v X PR AR R S 3 A i AT 22 4E B
FAETIT , X8 FEARTE 43 B 1 5 oo e A 70) S A
PERERYSZ I, DU TR SUA0 I s T 32 A & 4

s, SPE A AL £ R R Tl A= 7= 4 1 B

ju)

NR o

1 HREHS

1.1 #Rl5iRH

KRG BT = IE T A R AR, &
i Co0( Talkgk) W B 2 BRI A BR 2 7, Bk £F 4
45 (TGPH — 090 #9) Wy [ 78 W #k 30 25 41, 4l 40 4
(99.99% ) W4 F A B K FHE A7 FRA F] |, Nafion %K
(D520) F1 Nafion117 Jit ¥ 52 # B [ 36 [ A B2
A, R DU 205 LI ([ 7 62. 5% ) W A K4 Tk
L W W F W 5 T S R ke 25 W B2y B o Ve [ | I
EAEL )

1.2 (U FE5E&

TU —9001 B £ A ] WA S B v (5 Aid FHAX
BABETATA ) s NANO 7890 HUkr B K #3743 BT
A IR SR A BRA ] B ) s H — 7650 KL% G
BT B ( B A F], HA) ;X pert Pro % X 814k
TS (Panalytical 43T XAR 2~ A, o7 2% ) 5 FA R &
YRR I AL S D 7 (SRR T AR SR AR A
[TASE DS
1.3 FHi&

1.3.1  fitfbsll s
1.3.1.1 &ikaaifk 5454k

HUS g & 60,5 2.5 ¢ NaNO, ARG )R
JA 120 mL & H,SO, , 7K1+ 60 min 52212 A
15 ¢ KMnO, , EBRVKIEIFHFE 30 min; T RV 58 42 Jm
WG AAZ AR Y M8 AN A ZE 230 mL. AYREALK 5
TR A 90°C , B 513 HE 1 h J5 HH 3% H,0, A
TR/KEZS 2 700 mL; R 30% (v/v) HCl #4721
VRV, SUEAT B HOR Y B T 60°C B A TRA
P 2 h 1551 E 4L c60'° '

1.3. 1.2 ROAHIS Skl A A

PR 45 2 BB SCHk [ 17 ] #0907 15 91 R AT A 56
Bk, B 51 mg LAY C60 Al A 240 mL #84f
AKH R AL F 60 min R F5 1 4k 77 2 1A B gk 4k
HFEFEBIA 10 mL 0. 02 mol/L H,PiCl, % ¥ , 3
1 mol/L NaOH #8757 pH {H % 11.86, &= 2 ¢
NaBH, , 2218 20N 2 WAH , 7E = I T Hidk 26 h,
N TE UG, B 2K Yk 2 0, E 8 pH {E N i,
HATHUE, SRR Y, e B T A 60°C T4



4

TRIAT A S B A & AR 0T HL A 2 SR L Y R ) 379

2 h, 1535 B Ce0 1Ak P AL,
1.3.2  SPE JzJf # s Fp i ol 25
1.3.2.1 Nafionl17 J5i 73 5 i ih BE

WS f) Nafionl 17 JiT A2 46 JE 55 £ Hiy #E 47 il &b
BT 0 A DL & 4 T3S e B i PR R 5 TR
Fft A T BT T3S e B AE . 0T A e B T A 34 7 vk
NPT OB KK 30% H, 0, F B 5 3% , 4%
PEHT 7 H 4 B9 Nafion117 & (3.5 em x 3.5 cm) 7E
80°C 1 H, O, S W HH e R AL B 1 b, 19 1] F 3 B e AN
Wi Bl sl , B 1E Nafion117 1%, @28 FACk A
RIS /) Nafion117 P P& T, n A Tt 4 7+ =
80C I LB Tk E AL 1 b, 3 [H] FH B B e AN
WrEH s, @FFALFES B Nafionl 17 %5 7 2 i 5 T
IR % 80°CHY 0.5 mol/L B H,SO, /K ¥ i , e i Ab
B h IR B S BB, By 1k BiE, @EE D
Q). OFAFRIS Y Nafionl 17 & T 5k,
IEER T EE,
1.3.2.2  SALS A A AR A%

SN 4 A% U 3 44 B L # ( Membrane  electrode
assembly, MEA)1E b Iin & N 1 &35 7, J& SPE
PGS #% B OG- . MEA (1) i £ 3= 240 45 ]
e I BRI A 4K 114 o) 4 S S LA B A2, 4 R I I A
PR 2 A 20 B O W FR & — 2 2 AR R R R
(U < AR FH S AR S Pt Ak 0] TR B R R AT AT )
52 mL SENEER A A — 2 5 o B 43 5]
AR 10 min J5 A AR R BT & 30% 11K A 7
(R &4 ZLW (18 5 i 5% ) F1 Nafion ¥ Wi
(5% )% 15% ) ; A AL BE 50 min J& , B3 55
ZEWEHE P YA BHRTE 2.3 em x 2.3 em [HR4EE
T, R BEA A I BR 48 1E 60°C 25 T 1 h, Q%
W04 AT AL 7] FR B 4 5 Nafion IR 2H 26 il = W 16 45
HOE D) IR EE, HE X ERPLTF 1207C
2 MPa 254 F#AUE 120 s

s S ) Tt A
Bl RS il gl

Fig.1 Preparation process of membrane electrode assembly
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Fig.5 Particle size distribution of C60/Pt with PEG — 6000
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