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CuO Nanoparticles: Preparation and Desulfurization Performance at Normal Temperature
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Abstract: CuO nanoparticles were prepared by direct deposition method using copper nitrate as the raw material,
sodium hydroxide as the precipitator and a 1:1 water-ethanol solution as the dispersant. Three kinds of
nanoparticles were synthesized by changing the preparation conditions. The average particle size was 25.63, 10.74
and 7.57 nm, respectively. The CuO nanoparticles were characterized by TG-DTA, FTIR, XRD and TEM. The
performance of the nanoparticles for H,S desulfurization at ambient temperature was evaluated by the break-
through tests. The result was compared with other desulfurization products for desulfurization at ambient
temperature. The results show that the CuO nanoparticles have an excellent desulfurization activity. At ambient
temperature with a space velocity of 3 000 h™, the precision for desulfurization was below 0.05 mg-m™. The
optimized product has the break-through sulfur capacity up to 25.3%, which is better than other commercially

available desulfurization products.

Key words: CuO nanoparticles; normal temperature; precise desulfurization; desulfurizor

B A S A R R ORI A WA BRI R 2D RN PR LR 4 B SR 14 R, X A A
SRR A B AE EFEANTR BRI EAE Tl AR b UK BRARE B 25 TEA AR T 2, T
T EEEA R PR IR A BE SR EBUER R BB RCR R | SCR T E SR ) T2 R

ek H 199.2007-06-05, W Hieks H #.2007-09-05 .,

5 1 IR R 2 42 Bt B 5T H (No.50478026)

IR A, E-mail : jax320@sohu.com; Tel :0451-86282358

8-1E#E W, 2,50 % RIEE DRI 1) RS YA




1870 ol A

2L 2

EE %23 %

IS LIS N1 /A -l s R 7R | e S 3 S TR X a2
TRBE SRR S FR D) DL K5 A A 5 AU I A ) AS [
(4 J A 751 AN [) 7 0k B DX B A AR AN ] AR i M
HORBYATR] JBEAR 53 R MLBE AR (HoS & /T 10 mg-
m?), BB (H,S & /DT 1 mg-m™) FURS LA
(HS ##/MF 0.05 mg-m™)?, JFE B =k
0B R B X T A A 7 IR M RE TR A £
A B A i S (H E AT R R ORI A EL
BA LA 17 A BRE
12— e BFFE R B, CuO AHX T HoAth 42 R
A Sma G A e HRNAAE A K Cu0 T
rh e SRS AR B B ST BE S R I CuO AR IBLAR R 7E =
TR AR T B ARG 4 B BORS FE FIBR S . CuO B H T
(Rl E Y N R TR O RS SULE S 108
YA AR RLAR /N | L R TR K AR PR A%
R H AR IR 7 22| 3R 1 1Y b 37 B 55 4
AES N AR AN TR], H T B A A 4 E A A A
J1 ., BRAK SRR AR B 22 s BRI G | AT LUIE B
LA i G PR SR Rl B LD AEPIR AT T R
J A8 AR T A KR A Y L P AT R K AR A 2 i
TEAGRE {52 N 45 R S g A, A AT A5 T A
PERE BT, 25 IR 4508 5 AT SRS e, HLPERE AR 2
1R 20 K SE AL B I AR
A TAE R ) 28 etk i) B 2 00 1 11 45 1 AN T
LA N AR AR T 35 1) 9 K A AL S BORE | I 08 UL
JE T WAL S ARG AT TR

1 RBESH

11 FiE EFENSESIKA

XRD-6000X 5 A7 AL (H 4% & H2A vy, Cu #8
Ka RRSIE A B AL 1=0.154 18 nm, HL /L 45
kV, HLIE 50 mA, 251 0.02°;TAS-100 B #5317
(H A HE 22 f LR X 2o4h), THEE F N 10 °C-min™;
Spectrum One %! FTIR( [E Perkin Elmer 2 7)), KBr
JE R JEX-1200EX 2437 5 By 7 B 3UBe (H AS) , 4 94
K CuO B R T/ i 2 BE Y WL(95%) , F F 4 o 5
20 min, P HH A I 530 20 min J& B RE S E T7E 2
A SRR B0 R L AE B SR AT AR
PH15700 %4 X S 20 F R i A (6 F Y i + 2
Al), Al Ko ST IR hv=1486.6 eV, HELHLIE 12.5
kV, )2 250 W, L HL U 20 mA ;SP-2000 % S AH
s, EE A T (), HE K 2 m, NE 3
mm, AW ,25% B,B-F — N IiF M & & 4 |

o

i

oE

& m

5

Chromosorbw , AW ,DMCS 11k ,60~80 H (177~250
wm), % HLHE 8.6 ¢; FPD K il #% | AE 60 °C, & il #%
140 °C,ALE 110 °C; iR (R HAL 350 =)
Gy A Al SR A (R T AR I XK R AR 2GR )
GIHTEE, oK SR (R AR B DX R KA 2# R ) )

K CuO Wy IR 285k e R B Be- 1 4 | 459 2R A%
I3 FE 0.25~0.425 mm,

305 L 1 ) SR P R - T Bl o 7%

1.2 4K S AL 3R B A 5 B ) &

PL 0.1 mol - L™ A B4R Ay JEURE i A S5 R R JC
IK CEEAE 2 43 ORI R TV WA AR R 25°C A
BERERI 20T, BT MA 0.1 mol - L™ & AL
W, DA TR 4 Vs v 5 S R A ANV VR 1 L8123 i A 1
L1 A 1:2.2 A SR AR W, 5o o B HE | o R
SEREHE, VUM S LB 7K 5~8 IRVER,60 C
TRRAT BV HTORAA 239 5 A, R B, K PIRTEK A 7E
270 °CIEE A TR 1 h A3 55 A
B,

XA T AT R B AR BB, LLoo.1
mol - L~ S AL I W R B, In A SRR TS K 2,
B A3 1R, 25 CHRAT TR & T, B MmA 0.1
mol - L~ il B VA5 VL , 00 it Ry S0 48k A W AR FR 1Y
—2 N SE AR AMUE DI 4 R B K 5~8 K
eIk, 60 CTHEEE ™6 C,

2 HR5E

B UUVE R A ] 28 9 Ky AR 35 i TR — Fo T
20 %7 AR o U VE AR AR R R A AR R b i 1S
FNUKAAR , AA SCHERHIE |, 73 B 20 5 =X ok R ) - i
ALK AR R 16~43 nm B A AL R fAc0 ) AR T
A L2 T2 ) S T K A 3 e X 9 VAR A 5 1 R
ACAR I KA ) SO 25 4 S e K CuO AT 5
il .

21 ERMEH(TG-DTA)

TSR A e T B G 98 K 5 i %) R AR T LR T
9K ) 53 il 5 B i B ok 8, 2 T BN OK O 19 38
K, R T 15 B /INRLAR () 99 K 48 Ak R 0RE | 35 £ 4 fi
8 1 SR AR P A Ry e R B X A (B, HEAT
25 AR A3 AT LABA 2 10 SR ) B AR o T S5 S 0
Kl 1a #l 1b Bz o IIEIFR AT LI HY A, B, B9 20 i il
JE—3, 1F 220~259 °Cili 3 N AT B I A g Bk
W PEREE BB IWRE 270 CIRABAKRELLE,
T B T 55 B E N 270 °C



5511 El WA AR A Y B R IR AR AR I Y 1871
g F100 1 b) 100 J L1
1001 @ < 100] 25.1% ® PR L Y (© 100 <
. \ o E A U B S - :
SO P S 5
= R J -
= 1 ro = -0 = 0 !
= ]2 1 |
o o o o .
Z s B J s = S
= B 220~259 C =] =]
B = =} m
224~259 'C m 1 m
0 T T T T T -100 0 T T T T T -100 0 T T T -100
0 100 200 300 400 500 600 0 100 200 300 400 500 600 0 100 200 300

Temperature / C

Temperature / C

Temperature / 'C

(a) precursor A,; (b) precursor B,; (c) sample C

1 ATIRY S C o2 AR i £k
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Fig.2 XRD patterns of CuO nanoparticles and their
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Table 1

Comparison of lab product B with some commercial available ambient temperature desulfurizing agents

Ambient temperature ) H,S concentration of
Main content

desulfurizing agent the inflow / (mg-m™)

Space velocity / h™

H,S concentration of
Sulfur capacity / %
the outflow/ (mg-m™)

Lab product B CuO 1 000 3 000 25.3 <0.03
T102 Active carbon <15 800~2 000 19 <0.05
KT310 Zn0O <100 1 000~2 000 10 <0.05
T703 Fe,05 <100 1 000~2 000 23 <0.04
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