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Study on Electroless Nickel Plating on Spirulina

LI Yan, JIN Wen, LV Yiyue, GONG Yunlan
(Department of Applied Chemistry, College of Biotechnology and Food Science, Tianjin University of
Commerce, Tianjin 300134, China)

Abstract: With the development of the times and the progress of science and technology, various high-
tech electronic products are emerging , which leads to the ubiquitous electromagnetic radiation in
people’s lives. Therefore, research on shielding materials has become a hot topic. In this paper, a kind
of metal nickel particle with helical structure was prepared by electroless plating on spirulina plating.
The preparation process of nickel package of spirulina was studied. Firstly, using 2.5 % glutaraldehyde
fixation under 4 °C for 5 h, the spirulina was filtered in water ( deionized water ) at a time. The
pretreatment of spirulina was carried out after fixation. Spirulina was activated with colloidal activation
solution at 25 “C for 20 min, and then rinsed. After rinsing, a reducing agent was used to reduce
spirulina at 25 °C for 20 min. Finally, the treated spirulina was electroless plated at 25 “C for 30 min;
After this process, spirulina with uniform nickel coating was prepared. The special helical structure of
spirulina can effectively change the interface state between inorganic and organic matter and improve the
electromagnetic shielding performance of nickel conductive coatings in low and high frequency areas.

Keywords: spirulina; electroless plating; nickel metal; electromagnetic shielding materials

Wi B H: 2019-05-04 &= H#: 2019-07-14

EE® . 220, email: 2917288063@qq.com

BEEE: iz, email: gylan@tjcu.edu.cn

WA KA R QD IZR1H 05T H (201810069079)



2019 4F 11 A

B S

5541 % 55 11 WICEEE 320 489) - 23 -

S B ER R S TOR B S Ak e AR e v Wl
FIERC FEL R 0 R B i, B SR 4, PR A AT
I HLA & AR B A S HA B i P i b RE ,
Bk o OB K M SRR A RT3
Hi 2 MR AR, B S (R
B WEFR A HE ) B R AR AL, 7E S A IX
FIAT X B RO 302 o WRR TR R — e
JE BRI TR R MOR T N R — [
PR Z AR N A B VR . D)1 R 2 R4 T
SE0I5 | FH B SEUBR TR 1 1 B0 ) X0 R R 2R AT 2R 1Tk
PR, BRAT T BE A e £ 36 7] A 38 B SEURL 23 65 1 i
T T R R ) 2 R R R R W TR R, B R RE A
9 kHz ~ 1.3 GHz{L[H N ,SE=35 dB. Lan % 4 fy
IR e A A N OB S RE W T E A L 153
()52 A M RH LA R Ui B v e o ) 5E 2R
Tk e (B K 37 KH-560 X £F 4 b4 4k 2 1 Ab BREA 71k 27
PERR AT LR B MO T () B R SR MR AT 4R AT

HEE 2 — AR A B A A W, fR R P sl 2 2
JHLZE B 22 R 4K . T 5T TRk R B 8 e i LA TR
SR P B S T AP AR R R R SR )
PUEWIRINR , BA RARIETEZE M JF H B A Y
BrAm T vERE . A7 DV e R SR A T A PR 0
THRE S5 5 B ) MBE 45 4 T LA fofE MR E o AR 1R T A g
G FEEEAT YA SE X Fh A0 VR R AT DA 5 2R
PRI FH A SEDR B8 2 A, (AR IO A S IR A
15 DARRAR | £ IR o A S A R A i I DX RIMIR A3 X )
FEL B 1R T

AV SC VIR TE A HAAR , A5 Y e
R - 2461 B EERZ, il &
B — i B MR RS F 1) FURE R R R

1 SCIGERSy

1.1 SEREERIATALIE
111 EBRERMEE

SR FH (1) 85T 8 2 A6 W) S 360 = 3% 5 1) A B
IR R N E A R (R AR S AN
ST 60 %~80 %) , SR R BE Ry 25 %6ry I8 — I i
BRI 2.5 Yo Ay 1 R R A7 181, [ el AR i R e
T 2 T R B R T DS ot e s RV T, R

i B 47, I EUKS B TR R 4 CRyvkAR T, A
T A T8 3] 1 5 B 808
1.1.2 BBERELER

R FH A 2 TR A ) - B A ki, 0 AR R 21
WK s 18 g-L' NiSO,., 18 g-L" CuSO, 1 40 g-L"
NaOH.,

125 CF B B 48 (1 NiSO, . CuSO, 17 T 12 4[]
PR (4% 40 mL) IR A, S8 5 H NaOH ¥ W 2212 1% 2
% pH=6.0 ~ 8.0, Jic. il B AR I (14 S0 AL W TR & I 14
VST, TN NaOH 2 5 v R g 1 LA £ B 19 i
PRIFFFHRAS , ANEE 5 BT IS AL 4 1 HL
Z I BRI T FLREE

SR FH A3 JEE0 A PR E A T A R, S il i v
Jo; BLBC B A, 38 S5 Y 2H G < 20 ¢+ L' NaBH,, 76
25 C T Bl

WEE i 22 0 A0 B SR ) A R TR
B AR T B NI S I B AE SRR 1, ol R 24k
SRR TR V7 a5, DA AE SR L TR R

T A - [ 5 MR T i aot i s FH 25 2 1K opigke
— 3l TECPE S T T P B AR T AR v A R TR KR
25 CF i 4k 20 min, 35 4k & & O W gE 17 22 18

M5 TG A ZE B R e 5 P R T T TR T
FY I JER R, 7 T IR KA 25 °CTF 38 B 20 min, i JiR
RS AL

& 1425 CCF 1% 4K 20 min, HUK 45 13 (12 i e
SRR, 82 R 25 C R IR JE 20 min, K 45 4%
F14) ) BB E T %) S FlU B B

1 FE SRR R (K EEX45)



+ 24 +« Nov.2019

Plating and Finishing

Vol. 41 No. 11 Serial No. 320

MNP 1 A& 2 rha] DUR 21 [ 58 J5 B SR e 4 22
A A A B AT RE R RAF B IR IEIR S 5 38 JU
1 BERicE 8 ISR A OR DR 5 IR TR AR S (ELJ AR ]
O SR EE A, FEJE PR AT BE S SR R A A
Y N3 B e B e LA L SR s W R b
P A

E2 FFEEHEREE (A EEX45)

1.2 {LE4ER

HEE AR —Fh L R SR TH AL PR R | e it
YT S ARREE SRR, B2 5] BB R A,
A2 R R AN S FL A, A B 1 3 i 7
AT AR S RN, 76 4 J8 2R TH A AR FH R 4
J& B AW URR T 43 R 3R 1H A A, Al R A 9
B YE M ARSI S B MR TR A E )2
M BEE O R 4 JE SRR DR CR R Ak 2 B
BRRERAIE N .

TE 25 CHE R KR (1) 85 8% 30 min, 1 & P R
5 min 2 A G2 ISR FEGEVR , R ARG T . BRI
MK 60 mL-L" ZL-EN 301A, 150 mL:L"' ZL-EN
301B,
1.3 SEREERIRIE

K SZ.66 B 58 AR 3 b G 43 ) WL 2% B2 e
[ %€ 16 Ak AR JE TS A AU, SH-5000M 471 4 Hi 4%
WA, 27 8 5 A SR E 5 A TOW T 3 . T L0
(A it A7 50 B o 08 B B S e R B
HL YR b, 78 90 CrRpiMbAR Tk 2 b, L BRAE il Y
KA TSR i B3 F T SH-5000M 94 HL
BEULI

2 ZER5T

2.1 [EERE

H T i W E R A AR TR R sk S A fe
SLAb PR R b LA R & AR AR AL DRSS — 2B i T
R EFE A [ 5, T i ) MR e LA — 2 ) 2R
MR L5891 o &l 3 A 20 ik AN [R) [0 2 e [R) Ji5 ) 08
THREBE R I B

3 REIEIRE B i B R AE SR AT 5 (A K A5 B X45)

ML 3 AT LA H 1 2 5 8] A 3 ho T4 h () B2
TR A 1 52 23R N BB T L b L 1 3 A A
Gy R W, e a5 h [ 0 BRNE i R R R B A
T, R B — K, U B [ e ) BB T TR
A R e AR B A= AR R T R BROR .
— A B A [ ) ) & At R [ S 114 MR i AR
[ | A (ENTED R ER U s NI N e el <t
A S A T SR RN AR T o DR I ke 5% o 1 %) 71 52 sF i) oy
5h.

22 WEEREERRIE
4 (a) J& B A 200t Ab HA%) SB ff 02 E v 2R 1A



2019 4F 11 A

BESHIR

HALE S 11O 3200)) - 25 -

SEM [ A, IR A LI, B ead Ak 31 i iR e
TS SRR, B B, AR MNP SRR 2
i RE GG AR A AR B A B AT A s A
4(b)o M 4(h) T LU H, A2 985 i IR e e e
RIRBE, R HDCH , A& mIERE.

(a) HrliFiRies (b)) AR2HE NiJ IR e

B4 S2HEERSEME R

23 EERD S

Ry T kAR R T AR SR AE OO, X
17 TG 0. 5 242248 Ni s 1 3R i i SEM-
EDS R 455 .

Map
IH—1{ti & RF abs.error[%]

TREFR . o) ) (1sgn)

I ] 1899 31.32 538
0 8 36.89 45.68 6.36
Na 11 1242 1071 081
Si 14 232 164 0.18
P 15 890 b5.69 042
S 16 243 150 0.18
Ni 28 358 1.21 0.36
Cu il 0.00 0.00 000
Sn 50 11.25 1.88 0.52
Yb 70 321 037 041

100.00 100.00
(b) EDS

E5 425E% SEM-EDS 164 8

i S Fr A BUE T LR B &t A T2 0 3
AR E P e 1 B 2 DUFR TR IR S A B Ak
PR
3 #£ie

(DFEMREE R 4 °CHT, 2R 2.5 %00 I % & 2
FUFEAT [ 22, ELE V88 114) e A2 [ 22 B 18] A 5 e

(2) Zead TG AL Ak B S 0) BR e e AT PR B R 47 B i
TERZS .

() F RIS A SR HE R R AE , R TDGHT
A& B A i A R R S A T2 AL
B A S 2R T 2 2T B T S BRI

(4) IBE e AL AR 10 T2 1 e 2.5% 1%
TETE 4 CCFEE S hy, i g R A K Uk (R
B K =), [ 58 105 R4 T IR e 35 1 i b B K
W2 5E 8 P AR TG AL AE 25 °CF % 4K 20 min, 2R )5 F
TV, BRI 58 15 1 I8 JE 7R 25 °CTF 38 i 20
min, 5 J K FITAL 3 58 A IR E S A 25 CTR fh2E

30 min,
S 3k

[1] K467 . Ni/GFF/EP T B & 45 FLIE o i bk 1 1 4 K%
PERELT]. F 8 SR, 2018, (7):41-45.

(2] PR, e, B8, 55 K B L F 1 B I
HORFZELT ). ThRem B 5 2542441 , 2004, 2: 107-110.

(3] SAT,BRZA], WRARITE . o 1G5 W R AR SR SRR 1 e T
TEERAL IR SE L) ] hBEAT AL, 2000,31(3) :262-264.

[4] Lan M, Zhang D, Cai J, et al. Fabrication and electro-
magnetic interference shielding effectiveness of polymer-
ic composites filled with silver-coated microorganism
cells [J]. Applied Surface Science, 2014, 307 (1) :
287-292

(5] JEIBE . BR IR A XU B4R 5F o R D). i AR fk
T, 2015, 5: 87-88.

(6] M7, TRV, 5308, 45 . IBUE B B2 Uy M bt A fk i
Jifra v AR PR (T ] K= R 1 42, 2017, 2. 73-77.

[7] Zhao Zhenkun, Xu Hong, Lin Chongyang, et al. Study
on protein expression and physiological differences
among four morphologic filaments of spirulina platensis
[J]. Journal of Xiamen University (Natural Science) ,
2009, 48(1):119-123.

(8] B0, S in AL E T BLR S & e kg [T ). i
S, 2011, 33(11): 11-15.

(9] kR, MMM, 1 K, 4 . BB s ML R R T2
JAERERIST (1], A 545, 2019, 41(04) : 42-46.

[10] B, 2T, 2875, % UEY A4 8 L T 2
WFFELT]. P ER: B B oRFR, 2002, 3: 338-342.



