Applied Physics N Fi#3, 2015, 5(9), 89-93 Hans X
Published Online September 2015 in Hans. http://www.hanspub.org/journal/app
http://dx.doi.org/10.12677/app.2015.59013

The Research Progress and Preparation
Method of White LED Phosphors with
Alkaline Earth Silicate Matrix

Zhengwen Feng, Jiangting Sun’, Jingju Wang, Wei Liu

School of Physics and Electronics Engineering, Harbin Normal University, Harbin Heilongjiang
Email: 417278977@qg.com

Received: Sep. 28", 2015; accepted: Oct. 16", 2015; published: Oct. 19", 2015

Copyright © 2015 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

Energy and materials has been a hot topic in the world, and the energy saving and environmental
protection of energy material is one of the focuses. White LED with the advantages of energy con-
servation, environmental protection, low consumption, small size and long service life, is the de-
velopment trend of the future lighting energy. This paper focuses on alkaline earth silicate as the
matrix of white LED and the research progress of preparation methods of several key problems
and the matters needing attention, suitable to guide beginners.
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1. 53|

LED (Light Emitting Diode) 3L I At AR, BN SR ARE [ —Fl, 2RI BUK B BERE AL OB RER
$H. [t LED #rfEss DA, BA TR IR, ABREMR, HRRBVD, Haric, =R, REMs
SRR, AF N — R B S Sk U WG IR R BRVE FE N S2 20T bR, TR N HAET S RARPL TR F 5
s8R, A& ZAINHRTE. & TFE, KRS TR R A0 K
ISR — Aoel], ST el . BtwT W, B0 LED 1R BmG IR 5 171 .

HEGIR43 (% LED 7 R 2H =Fh: 1) FIHZ. %, =86 LED &), B —eE oiias
RIFEDL, R LED 4laik, (Hii T am Bz g, AR LED fothb AR, Zi&EmA
BOEAR IR . 2) MHIZ/MEMEE, i LED BEfk A, WMEETHHE. 3) SYOUMIREui ik,
I NHOCHORAE S AR R, i LED & 7 RO 2Ot , JOuh 58 A KA LIR G TE
JEE . =REF, TALLI FOE LED K2 RSOk R ek Hh IR F A R
IR, AR GRA IR R R AR 22 R h ik SEREAR, ANBER 2N, B2&R
BRI TSR EL IR R VO PURIEE, FERER AW, WAMERARINEF/AETEM, S miaE
Pho SEGHAY). MRS, HREIIO Ok BA RIFFREREEMAGENE, NP, &
B BERS AR, WOROGIETE, WILLEAFR)YS LED W ILHAC, RIARERR #h AU BHS A I KA FE I #

2. IEERETECHHMRIR

HAI A6 LED M E 20 /el LED &8 AOGHURZON,  THRERR Eh1E MK R RO R A
ke e, NS, MESREER, MO, B2 R AR AT USRI B K R RO
MR R R G R

A 1997 &2, M EE SN SIIER T F B IS R B R R Eh A O R, R R

[T 1 20 NI [2], MIERGER R B T — R SR L Bom I RERR SR AT RE, B LU LK

1) IEEEER AR

XMO-ySiO,:Eu, Re, M = Ca, Sr, Ba, 1 ZnSiO,;Mn?* Ny IERERR LA ILAY, & 1 SRS MR TN
Ji b R 450, T SiO, A IE DY TR A, ik T AR SORIT A CRT oA iak G fafk.
[ I TEFE R h A7 2R A2 AR 2 e VR LED S8 R WUR T B 1 G R TR IR 1 o

2) TR R

2MO-Mg(Zn)0.2Si0y:Eu, Re, 1 M,MgSi,0;(M = Sr, Ca), H - EIA R K AR N T, SN
TR Hrp DB KA AR K o, i Ca,MgSi,0; i 4 FofrBERn 8 Fofr (4% /48 22 ik 1Y 7
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AR EERI[3], B2k EUATS BN B R A S RERR Sh K M R OB RRL . 3 A F FITAE P2 1) AgDSi04:Eu”
(A =Ca, Sr, Ba; D = Mg, Zn)ZtHik i3 17 & F, Bho% ek 7E LRI S8 /MR il  SRoeissim, JF
BASENACRIERSY, ARSI, 8 IE Y L) i U8 8 m] A e — R 5 A e S ek [4]

3) REBEE AR E A R

3MO-Mg(Zn)0.2Si0,:Eu, Re, LA M3MgSi,Og(M = Ca, Sr, Ba)t AH L. 24 M =Sr, Balif, fHRLH
NIEAZ, %M = CaliF NI &R, SR ELR. J.S. Kim 254 BagMgSi,0g:Eu®*, MnZ i 241t i
K, TR AN, B4 BV RIEE RSO, M54 Mn™ i K4 9%[5]. Wang Z5[6]HF 7T
T BagMgSi,0p 52 AL BT R MM, RIBUHCR I ALY 87 nl LU 6 RSt s e & A4 i 5
Ak, LG JLFAAE, 1M Y.Y. Liu Z[71UHF R T Dy* (45 245 3L it BagMgSi,0g:Eu®*, Mn?ff
SO, 53T FRERIGE R, DRI Dy 52T UE B e RSt M SRR R A AR, LRSS A
B . DRI AR I R ) 2 e R R T LB Ik 5 ANAR[RIR FE 1) ALY F1 Dy** SRR %, BagMgSi,0g 565 R 8L H
MILLERIE = (R OGHRFE, ROy —FhE B3 8 % LED %6k .

4) flt K EERR Eh AR R

U1 CaySi04Cly, IX FSHERR £ 2 th il 1 o AL MR - FeE R 25 52 A T ko ' MRS A AE SR A A TR FE N
WA E, EEEEIMEESN InGaN &8Ik, £—Mp—i i s iE A ey . mETPEY
U R E ARSI T CaySi0sClEU®* % Y6k, Eu™fE Ca,SiOfCly H1 HHEA FIIPIRI ) Ca® (1)F1 Ca”* (1)
B R TR R a0 s IR0 Sl P AR P AN 2 A T 420 nm T 498 nm PR AN R (8]0 IR 5E
ekl . RS SR A, SR I] DUBE SRR AT SR AN T ORI B — T (R

5) #if AL )i

41 CaMgSi 06 /& C2/C &t Z HIME A 45K . Sung ZebiF 78 T #5443 I 1) %€ ek CaMgSi,O6:EU*, Mn®,
‘B 365 nm RTINS R B =A AL T 450 nm. 580 nm 11680 nm AL, ‘EHIEGIEECN 88, A
I W T IREER 2E 7 YR [9]

6) Sr,MgSiOs J& Jiii

PINBE FE 25 [ 10] B VRIS T #48 Eu® ) Sr,MgSiOs 16 LED %6645, & SHei hfzF 470 nm 15 570
nm 4 B AN A 2 ROR A R A, HL AT RLRT 400 nm 484k InGaN i I D LED HAEREAL T B
i 7R FH 0 8 6 S (1% LED.

7) HoAth k)

41 NagLnSizOg(Ln = Eu, Th, Tm, Y) [11]. IXFh5E 6 A5 E 650 5l B Eu/Th/Tm FILLIZR1E =tk
HAEMR, 38150k i)t 2445 79(0.324, 0.364), FOLTERERILF. Ca(Eu, (Lax),SisOys [12]52 —Fh Al #i
AN BRI B ey, AR, AT A LED KIfRIEAHL

3. FERREEFRAIBIE A

Bt A FE BRSO R R #h 2 B SOU M B FE IR N, e & L2 M2 ke, TR AR TIRE
A UAE S & AT AT FUH RO GAT AR 532, 1K #AGE S RBEVEA13] SEUTHETE s i T AR i
R %, MR IES, (AR IE & EAR R S0t — Bk, 8 AR fA R R
AR T7%, T A — AR T DR AN F #4757 RERR R AU BHS HAb AO6R B —HE, AT EL
R Z AT, B BRI - v [ 14] s v i [ A 4 B [ 15]-[17].

1) IR - B

VIR - BEE I A R R AE & AL AR PR A SV N AT R ST IR S e, IR JabL
R AR Gk A, S P BAR AT A A S OB, TR RS, R T AT TR AL B R T 1



LS 55

Figure 1. Carbon reduction method

1. BEJEE

B, TG PO TR S RS 4 A T IR R 18] T R— BB DR e VR A VA Pt
17, AP ATEERIAT, FERTI ] P T DA BIAR OE 2 R 4 T2, DRTRIE R, T LAIA SR IF 1 RO R,
PSR R A AR BB, B AR R, AT Tk AEr=[19].

2) T

3 L A L A, I R RERR R S8 R 4% o e P 7 e T A v 1) 4t (0 Rk 2
K AR R AT 1 AW e B2 F A 7 v TV L AR o B T B RV 4% (0 R PR L 2 R e R3S
BERr . ROEOMIESI A, A ERT S, AR, &S T, i AR RS e B i
RUR, BRRBASFARRE, PmeE AR . T RN ENFES, FTE R E Y 7 B,
AL REAA AR T ORI ROCHERE IR, 42 s fe, BRI TT A7 [20] o

L AR B R (2] (23] © KA S ey 2 07 R ot 4% JEURHa LL A7 ME R O R B . @ 44
R ERLEATIR A, JEAEDFRRT S BB, ARLYE S0 200 SR J40 W 9 S 1 B i 7 — A /N B, DL 24 R
LA, BET Y. @ MBS, MBI B A TR B R . BRI SR B 75 /N
SEIER R, SRR BN A B (B (0 I 36 B RS TR e (B 1] 1), BBON BRI A 2 v B . M ST
FfRE R, FHEANE SRR S IR A SRE AR E A, S0 RVFIE, SRR B P E
Inghive, RBEMsEA, HFERIIE . B S ARSI AR, ARIZ R AT, RERE
HAE 1000C B L. @ Sy iR EEA HIE SRS, TR 2GR ECE, OB T UOAT RS, SR A3 E
RICHT=4.
4, 45

FOE LED & —Fi M SR I ORAEIR, /2 55 e IAEIR A A, T DUEERR BRI T SO B A & R
G A RE PERAREE VE s I DR NATIX SR FE AT A #R4 F AR M B AL . A SCR S A T RERR £
FOK EERURAR R 33, 26 7 ik L vl AR I B AR 2 i RE A BT DA S I A e 4]
IR
EEWH

ORI B TR 2 4 BE Bh i H (11551148) .
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