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Abstract

The influence of sulfuric acid concentration, Cu?* concentration, current density and temperature
on the particle size and energy consumption of copper powder is studied by single factor experi-
ment. The finest particle size d(50) of copper powder is 13.23 um, and the maximum specific sur-
face area is 0.92 m2-g-1. The corresponding technological conditions are as follows: sulfuric acid
concentration 140 g-L-1, Cu?* ion concentration 18 g-L-1, current density 14 A-dm-2 and tempera-
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ture 30°C. In the range of experimental values, sulfuric acid concentration, Cu?* ion concentration
and temperature in electrolyte are negatively correlated with electrolysis energy consumption,
while current density is positively correlated with electrolysis energy consumption.

Keywords

Electrolytic, Particle Size of Copper Powder, Electrolytic Energy Consumption, Specific Surface
Area, Dendritic Crystal

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

AL Ja HIHTAD RARIE BURCR G B LUR RSTI, JL s iR gihg ke B A8 b, 5% BRI AR LE BAT — &
IRV s RR I T VER (1], B S RO B RO R IT RS, R & RoK R
WK RN, ARERIUE SR S A E RE, Wd SR, eaim i, A RCR GRS, JF
E 0 B e R O TRACR )< rcf v T v S B S R S P AN I VAN 1Ty A = R AN A BN
RISV T Z IR I[2] [3]. EAHT I LER AR, RimiE e 0B H 2, 721 S A T
BRI R AT . — LESCHRARIE 1R GO AR 0N I 1 ik P AR AN, DA et T ot R 4 2 1
[4] (5]

TR A5 PR M) 46 T Vi S AR RO PR, KRBT LA B i . WBAL AR 22 6] [ 7], SRAIAS
Al i) 25 mT LA 46 B BORZE R RO R . MBI % T E R A BRI S50 TE. v 2RI
555 VBRI Z AR R AR Os fRk. WWI - BERGE . LA AL IE IR
1555 o ASCUBRIS ORI ) FRAR S s SRS EOY B bs, RIS ik, WHCHg T2 4 4
BRI FON HR KL EE K AR BEAESE 2 TR ARSI, B S A TR Y R R A R BRI 1
RS

2. W R AE
2.1. SCIgHHE)

R SR BT ] SEAR AR My e 2B AR AR, 2R Be 3R & AN 8.86 ppm, RE WM BT B i
AUARIAR T PR AR LK B R A AR TR R T A 17 RS SR i PR kR 50 7 Wi 2

2.2. SEHRE

R SCIS P AR B AP 1 s, WU RNAE — NN 10 L 1 HUARRE R kAT . See % B 1 2 i HR
RS, ETORE . AR TER KSR IR OGRS AL . I I AR R A R S R AR RO B
DR, I fef V0 R AN U 1 LA 8 P N ARV SE L R VR R AR 2

SKIGAPRLI AL BE L2 7y M st & B4 . SR SH-4 XUR XU AE R #E i PEas BEAT 14 >RJT KQ-200VDB
B s ACGIAT RS 3G SR MS2000 OHEEE I 5E (7 Bk RIS s SRA) SSX-550 4t L BE i
B T o

DOI: 10.12677/meng.2021.83015 121 Ve


https://doi.org/10.12677/meng.2021.83015
http://creativecommons.org/licenses/by/4.0/

A 9

<\oo

N

™

(6)

1-EIR TR, 2-mRm, 3-BIM; 4-FEMR; S-IEAEiin;
6-TEIR AR HE; T- 3R 8-

Figure 1. Schematic diagram of experimental device
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Table 1. Factor levels of single factor experiment

® 1. BERIBHERKF

A H& i3k v

(1) BRI /gL 20 60 100 140
@) Cu”" ¥k /g L™ 6 10 14 18
3) HL % /A -dm 8 10 12 14
G wE/C 30 35 40 45

3. SLRGERR AT
3.1. SEEEERLE AT

el 2 R AL 5 2L S 6 Y i 45 R ] O L B AR (R I o A1 2(a)~ €] 2(d) AT AT HE BRI JEE L Cu™
BRI R S DR BT H AR R AR 1) R e A
K 2(a) R AEAN A RV P2 T SRIG ARy ORI i 2, 7T DA HE AR BB B Th BRI E AN 20

DOI: 10.12677/meng.2021.83015

122

N

VR


https://doi.org/10.12677/meng.2021.83015

2Rt

g L7 BEINE 140 g L7, HIHPRLETBE 2 IR K 30.62 pum I/ E 23.86 um, FERFRIKEE N 140 g L7 I, 4
KRRk BB/ M 23.86 um, (HEEEBRRIK Gk S TH R, ARy R Ik D a0z e TP . 4
VR B FIRBEAR, AR s BEBORET, M FrERI IR, P AR E AR AN AL S At el
i, BRI TEBIAR R AT SR B o Bl IV P R BRI BE 3G N, S ) S TR 2, W FRe e,
WA RT B FEFER T B3, AR THERNRN G, B RmcEeim. 2y R S m i 25 0
I, TE IR B A% R 28 E 2 360, A it A B 2R A5 /)N, BIAROBYRLEE 73 A7 (1) d(SO)EARTHTE /1N

P 2(b) RAEANF] Cu™* B8 IR FE T SEIGSRAFAR R (kAR 28, BE A FR P Cu™ 3 TR TE 6~18 gL
JEEER N, HURPRLEEREZ N, 2 Cut S IR E N 18 g LTI, ARYRIARIA B B MY 18.40 pm.  FLFR
i Cu BT RS S RN B SRS T, LI &R S A, AR ST SR B
BH AR A (1 T A% 8 238 SR AZ R 2 BIR . 2448 P B T3 It A R 76 B AR AN I O L & A 1)
NI AE K, 7R O B df A ARSI iR i A%, UL 0 R B AN R U I, AN R AT RS
BB fE— 2 RSF A, DRI IRS BOHRY D d(SO)ELIR/N -

P 2(c) R AEANA) FLIAL 5 B S BG4 B (LA I 2%, B 5 FRUA P IR BEE 8~14 A-dm > Y I Py 384, 41
KRLE AR BRI IR/, HEREE N 14 A-dm > i, HURPRIAR d(50)ik Bl /ME 13.23 um.  HIR LT
DA AL AR FR) 52 ) A T I D5 R AR R o A PR RN R SE IR o AR L 1 (R TR e 2 b B B F o7 vk
B, A BT VAR P A TR A, IR i RO T AR AR TR B R, RS SRR
[ 25 4 B T B A FE—HRE[8]. WA M SR, TE %I R B A — e 2 NI, BPE e

32 28
-
N (a) 26 | T~ (b)
0 AN ~
N .
\ AN
\L 24 | \\‘
§_ il \\\ g AN
> \ = 2r .
° ~ < 20 -
Hr T 18 o
2 1 1 1 1 1 1 1 16 L L L L L L
20 0 60 80 100 120 140 6 8 10 s 12 14 16 18
a1 -+ 3 -1
C(H,S0)g L cCuy/g L
195+ 20
(c) - . (d)
- 19 S/
18O /
18
16.5 N\ 17 .
g‘ \\ EL I /0 *
= S16
=) . )
" 1500 N el /
= . 15
\
\\ -
r 14
135 » ,
*
13
ol v oo ) ! , , .
7 8 0 1 12 13 14 15 30 35 20 5
i/A- dm® T/C

(a) TRERIKIE; (b) Cu®WRIE; (c) MREE; d) BE

Figure 2. Curve of copper powder particle size under various factors
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Figure 3. Macroscopic morphology
of electrolytic copper powder
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Figure 4. SEM microscopic morphology of electrolytic copper powder
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Figure 5. Curve of Energy consumption under various factors
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