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(21) 1-2020-02139

(57) Thiét bi bao gdm mét ngudn sang LED ghép cip quang hoc véi chat 1an quang
pha tap U®" phat xa mau xanh luc ¢6 thanh phén duoc chon tir nhém bao gém chit 1an
quang phosphat-vanadat pha tap U®", chit lan quang halogenua pha tap U®", chat lan
quang oxyhalogenua pha tap U%*, chét 1an quang silicat-germanat pha tap U°*, chét lan
quang oxit kiém tho pha tap U va su két hop cta ching. Chat 14n quang phosphat-
vanadat pha tap US* dugc chon tir nhom bao gém cac thanh phan c6 cic cong thic
(A1)-(A12). Chit lan quang halogenua pha tap U®" duoc chon tir nhém bao gdm céc
thanh phan c6 cac cong thic (B1)-(B3). Chat lan quang oxyhalogenua pha tap US*
duoc chon tir nhdm bao gdém cac thanh phin ¢ cac cong thic (C1)-(C5). Chét lan
quang silicat-germanat pha tap U®" duoc chon tir nhém bao gém cac thanh phan c6 cac
cong thirc (D1)-(D11). Chét 1an quang oxit kiém thd pha tap U®" dugc chon tir nhdm
bao gdm c6 cac cong thic (E1)-(E11).
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Linh vwe ky thuat dwgc dé cap

Sang ché dé cap dén thiét bi bao gdm mét ngudn sang LED ghép cip quang hoc
v6i chét 1an quang pha tap US* phéat xa mau xanh luc c6 thanh phan duoc chon tir
nhém bao gdm chit 14n quang phosphat-vanadat pha tap U®, chét ldn quang
halogenua pha tap US*, chit l4n quang oxyhalogenua pha tap US*, chét 14n quang
silicat-germanat pha tap U®*, chét 1an quang oxit kiém thd pha tap U va sy két hop

ctia chung.

Tinh trang k§ thuit cia sang ché

Cong nghé thiét bi hién thi hién nay dwa vao man hinh tinh thé léng (LCD), day
l4 mot trong cac man hinh phing dugc sir dung rong rai nhat cho cac tng dung cong
nghiép va dan sinh. Tuy nhién, cac thiét bi thé hé tiép theo c6 mirc tiéu thu ning lwong
thép, kich thuéc nhdé gon va dd sang cao, doi hdi gam mau dugc cai thién (ty 1€

NTSC).

Céc bd dén nén LED (BLU) dé st dung & cdc man hinh dugc dua trén sy két
hop ctia dén LED mau xanh lam, chit 1an quang mau xanh luc va chit 1an quang mau
d6. Gam mau ctia cac bd dén nén LED phﬁn 16n dugc xac dinh béng viée lua chon chét
lan quang. Chéit 1an quang mau d6 K»SiFs:Mn*" ¢6 dinh v6i do rong tdi da tai nira cuc
dai (FWHM) 1a tir 6 dén 8nm cho kha ning tai tao mau cao twong tng v6i cudong do
twong dbi ctia dinh phat xa. Chéit 14n quang mau xanh luc, B-SiAION: Eu?* ¢6 nta do
rong 1a tir 46 dén 52nm va c6 chidu dai budc song tai dinh 13 534nm, khong phai 1a
mau xanh luc ma 1 mau vang luc. Theo d6, ciing can c6 cac chat 1an quang phat xa
mau xanh luc méi ma hép phu hiéu qua bic xa mau xanh lam, tao ra hiéu sudt lugng

tr cao, cai thién su hoan mau.
Béan chat k§y thuat cia sang che

Mot cach ngén gon, theo mot khia canh, sang ché dé cap dén thiét bi bao g@)m
mdt ngudn sang LED ghép cdp quang hoc vé6i chit 1an quang pha tap U®" phat xa mau

xanh luc ¢6 thanh phan dugc chon tir nhdm bao gom chat ian quang phosphat-vanadat
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pha tap U%", chéit 1an quang halogenua pha tap U%, chét 1an quang oxyhalogenua pha
tap U®", chét 1an quang silicat-germanat pha tap U%*, chét 1an quang oxit kiém thd pha
tap US" va két hop cua chung. Chit 1an quang phosphat-vanadat pha tap U%* dugc chon
tir nhém bao gdm céc thanh phin c6 cic cong thic (A1)-(A12). Chat lan quang
halogenua pha tap U®" dugc chon tir nhém bao gdm cac thanh phan c6 cac cong thirc
(B1)-(B3). Chét 1an quang oxyhalogenua pha tap U®" dugc chon tir nhém bao gdm cac
thanh phén c6 cac cong thirc (C1)-(C5). Chét 1an quang silicat-germanat pha tap U%*
duoc chon tr nhém bao gdm céc thanh phin c¢6 céc cong thirc (D1)-(D11). Chét lan
quang oxit kiém thd pha tap U dwgc chon tir nhém bao gdm cac thanh phin c6 cac

cong thiac (E1)-(E11).

Theo khia canh khéc, sang ché dé cap dén thiét bi bao gém mot nguén sang
LED ghép cip quang hoc v6i chit 1an quang pha tap U®* phat xa mau xanh luc dugc
chon tir nhém bao gdm chat 1an quang phosphat-vanadat pha tap U®*, chét 1an quang
halogenua pha tap US*, chét 1an quang oxyhalogenua pha tap U®, chit lan quang
silicat-germanat pha tap US*, chét l4n quang oxit kiém thd pha tap US* va su két hop
cta chung, véi didu kién 13 chit 1an quang phosphat-vanadat pha tap U®" khong bao
g6m BayP207: Ut va BasP,0s: US* va chit 1an quang oxyhalogenua pha tap U®* khong
bao gdm BasP;01,F: US".

Theo mot khia canh, sang ché dé cap dén chét 1an quang pha tap U®" phat xa
mau xanh luc dugc chon tir [Ba, Sr, Ca, Mgls[B, Al, Ga, In][P, V]Os: U*" va [Ba, Sr,
Ca, MgJe[B, Al, Ga, In]s[P, V]5sO2: U*".

Mo ta van tat cac hinh vé

Céc dau hiéu, khia canh va vu diém cua sang ché s€ dugc hicu roé hon khi doc
phan mo ta chi tiét sang cheé dudi day vai sy tham chi€u dén cac hinh ve di kém trong
do cac ky tu giong nhau dai dién cho cac phan giong nhau trong toan bd céc hinh vé,

trong do:
FIG.1 1a so d0 mit cét ngang cua thiét bi, tuong Gng véi mot phuong 4n clia sang ché;

FIG.2 1a so d6 mit cét ngang cua dung cu phat sang, twong ung véi mot phuong an

cua sang ché;
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FIG.3 1a so dd mit cdt ngang cia dung cu phat sang, twong tng v6i phuong an khac

cua sang ché;

FIG.4 1a hinh chiéu phdi canh mit cit ngang cta dung cu phét sang, tuvong (mg véi

mot phuong 4n cua sang ché;

FIG.5 14 so dd hinh chiéu phdi canh cua thiét bi gin bé mit (SMD), twong tmg v6i mot

phuong 4n cda sang ché;

FIG.6 thé hién phd kich thich va phd phét xa cta chét 14n quang pha tap U®" phét xa

mau xanh luc c6 cong thirc Al;

FIG.7 thé hién phd kich thich va phé phét xa ciia chét 1an quang pha tap U°" phat xa

mau xanh luc ¢6 cong thirc Al;

FIG.8 thé hién phd kich thich va phd phat xa ctia chét 14n quang pha tap U°" phat xa
mau xanh lyc ¢6 cong thirc Al & dang thiy tinh;

FIG.9 thé hién phd kich thich va phd phét xa cta chét 1an quang pha tap U®* phat xa

mau xanh luc cé cong thirc A1 ¢ dang thuy tinh;

FIG.10 thé hién phd kich thich va phd phat xa cia chét 1an quang pha tap U®* phat xa

mau xanh luc ¢6 cong thiuc Al;

FIG.11 thé hién phd kich thich va phd phét xa ctia chét 14n quang pha tap U% phét xa

mau xanh luc c6 cong thirc A8;

FIG.12 thé hién phd kich thich va phé phat xa cia chét 1an quang pha tap U®* phat xa

mau xanh luc ¢6 cong thirc A2;

FIG.13 thé hién phd kich thich va phd phat xa cla chét 14n quang pha tap U* phét xa

mau xanh luc c6 cong thirc A2;

FIG.14 thé hién phd kich thich va phd phat xa cua chét 1an quang pha tap U®" phét xa

mau xanh luc ¢6 cong thirc A2;

FIG.15 thé hién phd kich thich va phd phat xa cua chét 14n quang pha tap U" phét xa

mau xanh luc c¢6 cong thirc A2;
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FIG.16 thé hién phd kich thich va phd phét xa ctia chét 14n quang pha tap U®" phat xa

mau xanh luc ¢ cong thirc B1;

FIG.17 thé hién phd kich thich va phd phat xa ctia chit 1an quang pha tap U phét xa

mau xanh luc c6 cong thirc Bl;

FIG.18 thé hién phd kich thich va phd phat xa clia chét 14n quang pha tap U®" phét xa

mau xanh luc c6 cong thirc B1;

FIG.19 thé hién phd kich thich va phd phat xa ctia chét 1an quang pha tap U®" phat xa

mau xanh luc c6 cong thirc Bl;

FIG.20 thé hién phd kich thich va phd phat xa cia chét 1an quang pha tap U°" phat xa

mau xanh luc c6 cong thuc El;

FIG.21 thé hién phd kich thich va phd phat xa clia chét 1an quang pha tap U®" phat xa

mau xanh luc ¢6 cong thiac El;

FIG.22 thé hién phd kich thich va phd phat xa cua chét 1an quang pha tap U®" phét xa

mau xanh luc ¢6 cdng thic E1;

FIG.23 thé hién phd kich thich va phd phat xa clia chét lan quang pha tap U®" phat xa

mau xanh luc ¢6 céng thuc El;

FIG.24 thé hién phd kich thich va phd phat xa ctia chét 1an quang pha tap U®" phét xa

mau xanh lyc c6 cong thic E1;

FIG.25 thé hién phd kich thich va phd phat xa clia chét 1an quang pha tap U®" phat xa

mau xanh luc c6 cong thuc E1;

FIG.26 thé hién phd kich thich va phd phat xa clia chét 1an quang pha tap U®" phét xa

mau xanh luc ¢6 cong thic El;

FIG.27 thé hién phd kich thich va phd phat xa cta chét 1an quang pha tap U* phat xa

mau xanh luc c6 cong thirc E2;

FIG.28 thé hién phd kich thich va phd phat xa clia chét 1an quang pha tap U®" phat xa

mau xanh luc c¢6 cong thirc E2;
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FIG.29 thé hién phd kich thich va phd phat xa cla chét 1an quang pha tap U®" phat xa
mau xanh luc ¢6 cong thirc E2;

FIG.30 thé hién phd kich thich va phd phat xa clia chét 1an quang pha tap U®" phét xa

mau xanh luc cé cong thiuc E2;

FIG.31 thé hién phd kich thich va phd phat xa clia chét 1an quang pha tap U°" phat xa

mau xanh luc c6 cong thirc E2;

FIG.32 thé hién phd kich thich va phd phét xa cta chét 1an quang pha tap U°" phét xa

mau xanh luc c6 cong thirc E2;

FIG.33 thé hién phd kich thich va phd phat xa ciia chét 14n quang pha tap U®" phét xa

mau xanh lyc c6 cdng thirc E2;

FIG.34 thé hién phd kich thich va phd phét xa clia chét 14n quang pha tap US* phat xa

mau xanh luc c6 cong thirc E2;

FIG.35 thé hién phd kich thich va phd phat xa ctia chat 1an quang pha tap U%" phat xa

mau xanh luc c6 cong thirc E2;

FIG.36 thé hién phd kich thich va phd phat xa cia chat 1an quang pha tap U% phét xa

mau xanh luc ¢6 cong thiac E2;

FIG.37 thé hién phd kich thich va phd phét xa ctia chét 14n quang pha tap U®" phét xa

mau xanh luc c6 céng thirc E2;

FIG.38 thé hién phd kich thich va phd phét xa ctia chit 1an quang pha tap U®" phét xa

mau xanh luc c6 cong thtic E3;

FIG.39 thé hién phd kich thich va phd phat xa cta chat 1an quang pha tap U%" phét xa

mau xanh luc c6 cong thirc A3;

FIG.40 thé hién phd kich thich va phd phat xa cia chat 1an quang pha tap U®" phét xa

mau xanh luc c6 cong thic A3;

FIG.41 thé hién phd kich thich va phd phat xa cta chat 1an quang pha tap U%" phét xa

mau xanh luc c6 cong thiic A4;
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FIG.42 thé hién phd kich thich va phd phat xa ciia chét 1an quang pha tap U®" phat xa

mau xanh luc c6 cong thirc A4;

FIG.43 thé hién phd kich thich va phd phat xa clia chét 1an quang pha tap U®" phat xa

mau xanh luc c6 cong thirc B2;

FIG.44 thé hién phd kich thich va phd phat xa ctia chét 1an quang pha tap U°" phat xa

mau xanh luc c6 cong thic B3;

FIG.45 thé hién phd kich thich va phd phat xa clia chét 1an quang pha tap U®" phat xa

mau xanh luc c6 cong thiic AS;

FIG.46 thé hién phd kich thich va phd phét xa ctia chét 1an quang pha tap U®" phat xa

mau xanh luc c6 cong thic AS;

FIG.47 thé hién phd kich thich va phd phat xa ctia chit l4n quang pha tap U®" phat xa

mau xanh luc cé cong thirc AS;

FIG.48 thé hién phd kich thich va phd phat xa ciia chét 14n quang pha tap U°" phét xa

mau xanh luc c6 cong thic AS;

FIG.49 thé hién phd kich thich va phd phét xa clia chét 1an quang pha tap U*" phat xa

mau xanh luc c6 cong thirc AS;

FIG.50 thé hién phd kich thich va phd phat xa clia chét 1an quang pha tap U®" phét xa

mau xanh luc c6 cong thirc AS;

FIG.51 thé hién phd kich thich va phd phét xa cla chit 1an quang pha tap U®" phat xa

mau xanh luc c6 cong thic A6;

FIG.52 thé hién phd kich thich va phd phat xa clia chét 1an quang pha tap U®" phat xa

mau xanh luc c6 cong thirc A6;

FIG.53 thé hién phd kich thich va phd phat xa ctia chét 1an quang pha tap U" phat xa

mau xanh luc ¢6 cong thiic A6;

FIG.54 thé hién phd kich thich va phd phat xa ctia chét 1an quang pha tap U®" phat xa

mau xanh luc c6 cong thic A6;
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FIG.55 thé hién phd kich thich va phd phét xa clia chét 14n quang pha tap US* phat xa

mau xanh luc ¢ cong thirc A6;

FIG.56 thé hién phd kich thich va phd phat xa ctia chét lan quang pha tap U phat xa

mau xanh luc ¢ cong thirc A6;

FIG.57 thé hién phd kich thich va phd phét xa ciia chét 14n quang pha tap U* phét xa

mau xanh luc c¢é cong thirc E4;

FIG.58 thé hién phd kich thich va phd phét xa ciia chét 14n quang pha tap U®* phat xa

mau xanh luc ¢6 cong thiic E4;

FIG.59 thé hién phd kich thich va phd phét xa ciia chét 1an quang pha tap U phat xa

mau xanh luc ¢é cong thitc D1;

FIG.60 thé hién phd kich thich va phd phét xa cia chét 1an quang pha tap U* phat xa

mau xanh luc ¢é cong thitc D1;

FIG.61 thé hién phod kich thich va phd phat xa ctia chét 14n quang pha tap U phét xa

mau xanh luc ¢é cong thic D1;

FIG.62 thé hién phd kich thich va phd phat xa cta chat 1an quang pha tap U%" phat xa

mau xanh luc ¢é cong thirc D1;

FIG.63 thé hién phd kich thich va phd phat xa ctia chét lan quang pha tap U®" phét xa

mau xanh luc ¢é cong thitc D2;

FIG.64 thé hién phd kich thich va phd phat xa clia chat 1an quang pha tap U phét xa

mau xanh lyc ¢é cong thirc D2;

FIG.65 thé hién phd kich thich va phd phat xa cta chét 1an quang pha tap U" phét xa

mau xanh luc ¢é cong thirc ES;

FIG.66 thé hién phd kich thich va phd phét xa ctia chét 14n quang pha tap U®* phat xa

mau xanh luc ¢é cong thirc ES;

FIG.67 thé hién phd kich thich va phd phat xa cta chét 1an quang pha tap U®" phét xa

mau xanh luc ¢é cong thirc D3;
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FIG.68 thé hién phd kich thich va phd phat xa ctia chét 14n quang pha tap U°" phét xa

mau xanh luc c6 cong thic E6;

FIG.69 thé hién phd kich thich va phd phat xa ciia chét 1an quang pha tap U®" phét xa

mau xanh luc c6 cong thirc D4;

FIG.70 thé hién phd kich thich va phd phét xa cla chét 1an quang pha tap U®" phét xa

mau xanh luc c6 cong thic D4;

FIG.71 thé hién phd kich thich va phd phat xa ciia chat 14n quang pha tap US* phat xa

mau xanh luc c6 cong thirc A7,

FIG.72 thé hién phd kich thich va phd phat xa ctia chét 1an quang pha tap U phat xa

mau xanh luc c6 cong thiac A7,

FIG.73 thé hién phd kich thich va phd phat xa ciia chit 1an quang pha tap U®" phat xa

mau xanh luc c6 cong thuc A7,

FIG.74 thé hién phd kich thich va phd phat xa ciia chit 1an quang pha tap U®" phat xa

mau xanh luc c6 cong thic A7;

FIG.75 thé hién phd kich thich va phd phat xa ctia chit 1an quang pha tap U®* phét xa

mau xanh luc co cong thirc D5;

FIG.76 thé hién phd kich thich va phd phat xa cta chit 14n quang pha tap U®" phat xa

mau xanh luc ¢6 cong thtic DS;

FIG.77 thé hién phd kich thich va phd phét xa ctia chét 1an quang pha tap U®" phét xa

mau xanh luc c6 cong thirc D5;

FIG.78 thé hién phd kich thich va phd phat xa ctia chét 1an quang pha tap U®" phat xa

mau xanh luc cé cong thirc DS;

FIG.79 thé hién phd kich thich va phd phat xa cta chit 1an quang pha tap U%" phat xa

mau xanh luc c6 cong thirc D6;

FIG.80 thé hién phd kich thich va phd phat xa ciia chit 1an quang pha tap U%" phat xa

mau xanh Iuc c¢é cdng thire C1;



45303 9/112

FIG.81 thé hién phd kich thich va phd phét xa cua chét 1an quang pha tap U®" phat xa

mau xanh luc c6 cong thirc C2;

FIG.82 thé hién phd kich thich va phd phét xa cia chét 14n quang pha tap U®" phét xa

mau xanh luc c6 cong thuc C3;

FIG.83 thé hién phd kich thich va phd phét xa ctia chét 1an quang pha tap U®" phat xa

mau xanh luc ¢6 cong thirc C3;

FIG.84 thé hién phd kich thich va phd phét xa ctia chit 1an quang pha tap US* phat xa

mau xanh luc cé cong thue ES;

FIG.85 thé hién phd kich thich va phd phat xa cla chét 1an quang pha tap U®" phat xa

mau xanh luc ¢é cong thirc AS;

FIG.86 thé hién phd kich thich va phd phat xa clia chét 1an quang pha tap U®" phat xa

mau xanh luc c6 cong thirc Ag;

FIG.87 thé hién phé kich thich va phd phat xa clia chét 1an quang pha tap U®* phat xa

mau xanh luc c6 cong thuc Ag;

FIG.88 thé hién phd kich thich va phd phat xa ctia chét 14n quang pha tap U® phat xa

mau xanh luc c6 cong thirc Ag;

FIG.89 th& hién phd kich thich va phd phat xa ctia chit 1an quang pha tap U*" phat xa

mau xanh luc cé cong thirc A9;

FIG.90 thé hién phd kich thich va phd phét xa cia chét lan quang pha tap U®" phat xa

mau xanh luc c6 cong thirc A9;

FIG.91 thé hién phd kich thich va phd phat xa ca chét 1an quang pha tap U®* phat xa

mau xanh luc c6 cong thac A9;

FIG.92 thé hién phd kich thich va phd phat xa cta chat 1an quang pha tap U phét xa

mau xanh luc c6 cong thic A9;

FIG.93 thé hién phd kich thich va phd phét xa cta chat 1an quang pha tap U®" phat xa

mau xanh luc c6 cong thic A9;
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FIG.94 thé hién phd kich thich va phd phat xa cla chét 14n quang pha tap U®" phat xa

mau xanh luc ¢6 cong thiic A9;

FIG.95 thé hién phd kich thich va phd phat xa cla chét 14n quang pha tap U®" phat xa

mau xanh luc c¢6 cong thirc A9;

FIG.96 thé hién phd kich thich va phd phat xa ctia chét 1an quang pha tap U* phét xa

mau xanh luc c6 cong thirc A10;

FIG.97 thé hién phd kich thich va phd phat xa ctia chat 1an quang pha tap U®* phét xa

mau xanh luc c6 cong thicc A10;

FIG.98 thé hién phd kich thich va phd phat xa ciia chat 14n quang pha tap U phat xa

mau xanh luc c¢6 cong thiac C3;

FIG.99 thé hién phd kich thich va phd phat xa cia chat 1an quang pha tap U®" phat xa

mau xanh luc c6 cong thic E7;

FIG.100 thé hién phd kich thich va phd phét xa cta chat 1an quang pha tap U®* phat xXa

mau xanh luc ¢6 cong thic E7;

FIG.101 thé hién phd kich thich va phd phat xa ciia chat 1an quang pha tap U®* phat xa

mau xanh luc c6 cong thirc C5;

FIG.102 thé hién phé kich thich va phd phat xa ctia chit 1an quang pha tap U* phat xa

mau xanh luc ¢6 cong thic All;

FIG.103 thé hién phd kich thich va phd phat xa ctia chét 1an quang pha tap U®* phat xa

mau xanh luc c6 cong thic All;

FIG.104 thé hién phd kich thich va phd phat xa ctia chit 1an quang pha tap US* phat xa

mau xanh luc c6 cong thic D7,

FIG.105 thé hién phd kich thich va phd phat xa ciia chét 1an quang pha tap U°" phat xa

mau xanh luc ¢6 cong thirc DS;

FIG.106 thé hién phd kich thich va phd phat xa ctia chit 1an quang pha tap U%* phat xa

mau xanh luc c¢6 cong thirc D9;
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FIG.107 thé hién phd kich thich va phd phét xa ciia chit 1an quang pha tap US* phét xa

mau xanh luc ¢6 cong thirc D10;

FIG.108 thé hién phd kich thich va phd phat xa ctia chét 14n quang pha tap U°" phét xa

mau xanh luc ¢6 cong thirc D11;

FIG.109 thé hién phd kich thich va phd phat xa ciia chit 14n quang pha tap U* phat xa

mau xanh luc c¢6 cong thic E9;

FIG.110 thé hién phd kich thich va phd phat xa ctia chét 14n quang pha tap U®* phat xa

mau xanh luc c¢6 cong thirc E10; va

FIG.111 thé hién phd kich thich va ph phét xa ciia chit 1an quang pha tap U®* phét xa

mau xanh luc c¢6 cong thirc E11.
M6 ta chi tiét sing ché

Theo ban mé ta va yéu cau bao hd sau day, cic dang s it bao gdm ca dang s6
nhidu trir khi béi canh chi ra didu nguoc lai mot cach rd rang. Nhu dwoe st dung 6
day, thudt ngt “hodc” khong cé nghia 1a loai trir va dé cap dén it nhat mot trong céac
thanh phin duoc tham chiéu c6 mit va bao gdm cac trudng hop trong dé su két hop
ctia cdc thanh phin dugc tham chiéu c6 thé co, trir khi bdi canh chi ra diéu nguoc lai

mot cdch rod rang.

Ngon ngit gin ding, nhu duge st dung & ddy trong toin bd ban mb ta va yéu
ciu bao ho, co thé ap dung dé sia d6i cach trinh bay mang tinh dinh lwong bét ky co
thé duoc cho phép ma khong din dén thay ddi chirc nang co ban c6 lién quan. Theo
do, gia tri dugc stra ddi béi méot hodc cac thuét ngit, chéng han nhu "khoang” va “v& co
ban” khong gidi han & gia tri chinh xac dugc cu thé hoa. Trong mdt s6 truong hop,

ngodn nglt gan ding cé the tuong tng voi dd chinh x4c cia cdng cu do gid tri.

Thiét bi theo sang ché bao gdm ngudn sang LED ghép cip quang hoc véi chat
l4n quang pha tap U phat xa mau xanh luc dugc chon tir nhém bao gdm chét lan
quang phosphat-vanadat pha tap U, chét 1an quang halogenua pha tap U°®", chit lan
quang oxyhalogenua pha tap U%, chét 14n quang silicat-germanat pha tap U%", chét lan

quang oxit kidm thd pha tap U va su két hop ctia chung. Theo mét sd phwong an,
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chét 1an quang phosphat-vanadat pha tap U*" duoc chon tir nhém bao gdm céc thanh
phan c6 cic cong thitc (A1)-(A12). Theo mot sb phuong 4n, chét 1an quang phosphat-
vanadat pha tap US* khong bao gdm BasP207: U va BasP20s: US". Theo mot sb
phuong 4n, chit 1an quang halogenua pha tap US* dugc chon tir nhém bao gdm céc
thanh phéan c6 cac cong thirc (B1)-(B3). Theo mot s& phuong 4n, chit lan quang
oxyhalogenua pha tap U%" dugc chon tir nhém bao gdm céc thanh phan c6 cac cong
thitc (C1)-(C5). Theo mdt sb phuong 4n, chét 14n quang oxyhalogenua pha tap U®*
khong bao gdm BasP3;01F: U, Theo mot s phuong an, chit lan quang silicat-
germanat pha tap U%" dugc chon tir nhém bao gdm céc thanh phan c6 céc cong thic
(D1)-(D11). Theo mdt s6 phuong 4n, chét 1an quang oxit kiém thd pha tap U®* dugc

chon tir nhém bao gdm céc thanh phén c6 cac cong thirc (E1)-(E11).

MB&i cong thirc clia chét 14n quang pha tap U®" phét xa mau xanh lyc ¢6 thé dai
dién cho céc thanh phan khac nhau. D4u ngoic vudng theo cac cdng thirc (A1)~(A12),
(B1)-(B3), (C1)-(C5), (D1)-(D11) va (E1)-(E11) chi ra ring it nhat mot trong céc yéu
td, 1a c6 trong thanh phan chit 1an quang, su két hop bét ky cia hai hay nhiéu yéu t6
d6 co thé co. Vi du, cong thirc [Ba, Sr, Ca, Mg][B, Al Ga, In][P, V]Os: U%" chira dung
it nhat mot trong sb Ba, Sr, Ca, Mg hodc su két hop bét ky cta hai hay nhiéu trong s6
Ba, Sr, Ca, Mg; va it nhit mot trong s6 B, Al, Ga, In, hoic su két hop bét ky cta hai
hay nhiéu trong s6 B, Al, Ga, In. Cac vi du bao gém BaBPOs:U®*, SrBPOs:U%",
MgAIPOs: U, Sr[BxAlix]POs:U%, trong d6 0<x<I, hodc su két hop ctia chung. Hon
nita, cac thanh phan c6 cong thic (A1)—~(A12), (B1)-(B3), (C1)-(C5), (D1)-(D11) va
(E1)-(E11) thé hién U®* sau déu hai chdm “:” trong cac cong thirc. Su thé hién nay chi
ra rang thanh phan chat 14n quang dugc pha tap v6i U va ¢ thé dugc goi 1a chat 1an

quang pha tap U%".

Nhu du’qc st dung & déy, thuat ngir ‘chat 1an quang phosphat-vanadat’ dé chi
hop chét cé thanh phan dugc chon tir cac cong thire (A1)-(A12) ma chira dung P, V

hodc su két hop cia ching.

Nhu duge st dung & day, thuat ngir ‘chét 1an quang silicat-germanat’ dé chi hop
chét c¢6 thanh phin duge chon tir cac cong thirc (D1)-(D11) ma chira dung Si, Ge, hodc

su két hgp cta chung.
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Chét 14n quang pha tap U®" phat xa mau xanh luc dugc bdc 10 ¢ day hép phu
buc xa & UV gin hodc ving mau xanh lam (chidu dai budc séng nim trong khodng tir
400nm dén 470nm) va phét xa & ving hep vé6i dinh phat xa tép trung & chiéu dai budc
séng nam trong khoang tir 510nm dén khoang 540nm, dic biét 1a tir khodng 520nm
dén khoang 530nm. Theo mdt s6 phwong an, cac chét 14n quang nay c6 thé duoc c6 thé
duoc ding trong hdn hop chét 14n quang dé tao ra anh sang tring. Cac chit 1an quang

phat xa mau xanh luc hep nay déc biét hitu ich trong cdc tng dung hién thi.

Chét lan quang pha tap U phat xa mau xanh luc dugc hoat héa hodc pha tap
v6i mdt chét kich hoat ion U**. Theo mét sd phuong én, chét kich hoat ion bd sung c6
thé ¢6 ching han nhu Mn?*, Mn**, Ce**, Sn*', Bi**, Sb**, Cr**, Tb*", Pr¥*, Eu’*, Ti*,
In", TI*, Dy** va Pb*".

Theo mot s& phuong 4n, chét 1an quang pha tap U®" phat xa mau xanh luc la
chét 14n quang phosphat-vanadat pha tap U®" dugc chon tir nhom bao gbm cac thanh
phan c6 cic cong thite (Al1)-(A12) va su két hop cta ching. Theo mot sd phuong én,
chét 1an quang pha tap U°" phat xa mau xanh luc duge chon tir [Ba, Sr, Ca, Mg]J4[B,
Al, Ga, In][P, V]Os: U va [Ba,‘Sr, Ca, Mg]q[B, Al, Ga, In]s[P, V]502: U*". Theo mot
sé phuong 4n nhét dinh, chét 14n quang phosphat-vanadat pha tap U®" phat xa mau
xanh luc 1a [Ba, Sr, Ca, Mg4[B, Al, Ga, In][P, V]Og:‘ U, Céac vi du bao gém, nhung
khong gidi han &, SrsAIPOs: U, BasAIPOs: U, CasAIPOs: U, SrBasAIPOs: U,
SrBa;AlPOg: U, hodc SrsBaAlPOg: U™, Theo mot sb phuong an nhat dinh, chét lan
quang phosphat-vanadat pha tap U" phat xa mau xanh luc 1a [Ba, Sr, Ca, Mg]s[B, Al,
Ga, In]s[P, V]5026: U*. Cac vi du bao gém, nhung khong giéi han &, BasAlsPsOas:
U, BagGasPs0a6: U, BaglnsPsOns: U, BasAlsVsOa6: U, BasGasVsOas: U, hodc
BasInsVsOgs: U, Cac vi du khong gidi han khac bao gom SrBPOs: U°", BaBPs: U,
MgAIPOs: U, CayV207: U, BaV,07: U, CaMgV207: U, SrMgV,07: USH,
Sr4P209: U, CasP209: US*, BasP4Oy3: U, Sr3P4013: U, CaioPeOas: U, SrigPsOos:
US*, MgsP20s: USt, CazV20s: U, BasV20s: UY, BaMgaV20s: U, CsyCaP207: U,
C28P207: U, Cs2CaV207: USH, Cs2SrV207: U, LixBaP207: U, NaCaPOs: U,
LiSrPO4: U, NaSrPO4: U, KSrPO4: U, KBaVO4: U, KSrVOs: U, KCaVOs:
US*, BaP20g: U", CaV20s: U, BasBPO7: U hodc SrsBPO7: US™.
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Theo mot s& phuong an, chét 1an quang pha tap U phat xa mau xanh luc 1a
chét 1an quang halogenua pha tap U dugc chon tir nhém bao gdm cac thanh phan c6
cac cong thirc (B1)-(B3) va su két hop cia chiing. Céc vi dy bao gdm, nhung khong
giéi han &, CaF,: U%", BaF,: U, BaFCl: U, BaFBr: U%, LiBaF3: U, hoac BaMgFu:
U®". Theo mot s phuong 4n, cht 1an quang pha tap US* phat xa mau xanh lyc 14 chét
1an quang oxyhalogenua pha tap U%" dugc chon tir nhom bao gbm céc thanh phéan c6
cac cong thuc (C1)-(C5) va su két hop cia ching. Céc vi du bao gbm, nhung khéng
giéi han &, Ca;BOs;Cl: U, CaPOsCl: U®, Cas(PO4);Cl: U, BasV;0nCl: U,
Srs(BO3):Cl: US*, hodc Sr;GeO4F: US*. Theo mot s6 phuong 4n, chat lan quang pha
tap US" phat xa mau xanh luc 1a chét 1an quang silicat-germanat pha tap U® duoc chon
tr nhom bao gdm céc thanh phan c6 cac cong thic (D1)-(D11) va su két hop cla
ching. Céac vi du bao gdm, nhung khong giéi han &, CaxSiO4: U, MgySiO4: U,
CarGeOq: U, SraGeOy: U, Sr3Si0s: U, CasSiOs: U, CasSix07: UY, MgSiOs: USY,
BaGeOs: U, BaALSi,0s: U, SrALSiHOs: U, CaAlLSi>Os: U, BaGaySi Os: U,
CaALSiO7: U, BasBsSiaO1s: U, CanBsSisOxn: U, Sr3AliSiOz: US, hodc
BassAl11Si5033: US*. Theo mot sb phuong an, chat 1an quang pha tap U®* phat xa mau
xanh luc 12 chét 1an quang kiém thd pha tap U dugc chon tir nhém bao gém cac
thanh phan c6 céc cong thic (E1)-(E11) va sw két hop ciia ching. Céc vi du bao gbm,
nhung khong giéi han &, CaALB207: U, SrALB,07: U, BaAl,B207: U, CaB4Os:
U, SrB4O7: U, StAl;BO7: U®", CaAlB3O7: U®, CasB2Os: U, Sr3;B20s: U,
Ba;B,0s: U, Sr3;ALOs: U, CasAlOs: U, BarSrALOs: US*, BaSrAlLOg: U,
Ba;SrB20s: U, BaSraB20s: U, CazInyOs: U, Sr3In2O0s: U, StBsO10: U, SrALOq:
US*, SrAIBO4: U, SryALO7: U, CasALO7: U, Sr10GasScaOas: U, CaizAl40s3:
U, LiSrBOs: U, LiCaBOs: U, SrO: U, LiBa;BsO10: U%, hogc LiSrs4B309: US™.

Theo mét sb phuong an, thiét bi ddc trung dbi v6i dung cu dén nén, bao gdm
chét 14n quang pha tap U phat xa mau xanh luc dugc chon tir nhém bao gom
Sr3B20s: U, CasBa0s: US*, CaioPsOzs: U, Sr1oPeOas: U®", SrsAlPOs: U,
BasAIPOg: U, SrSiOs: U, CapSiOs: U, Sr3ALOs: U, CazAlLOs: U,
CanAligOs3: U, CazALSiO7: U, CaaBO;Cl: U, CaaPO4Cl: U, Cas(PO4)s;ClL: U,
Srs(BO3);Cl: U, CayGeOs: U, SnGeOs: U, CazV,0s: U, NaCaPOs: U,
CasTnyOs: USH, LiSrBO;s: U, LiCaBOs: U, Sr3GaxO¢: Ut va LiSrsB309: U™,
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Thiét bi theo sang ché ¢ thé dugc st dung 1am céc dung cy phét sang va dung
cu deén nén cho céc tng dung hién thi va chiéu sang chung. Céc vi du bao gdm dén
mau, man hinh plasma, dén kich thich xenon, hé théng danh diu kich thich UV, deén
pha 0 t0, may chiéu tai nha va rap hat, thiét bi bom laze, cam bién diém, bd dén nén
man hinh tinh thé léng (LCD), tivi, man hinh mdy tinh, di¢n thoai di dong, dién thoai
thong minh, may tinh bang va cic thiét bi cdm tay khac c6 man hinh bao g6m mot
ngudn sang LED nhu duoc mb ta & ddy. Danh sach cdc tng dung ndy don thuan 1a vi

du dién hinh va khong toan dién.

FIG.1 thé hién thiét bi 10, theo mdt phuong 4n cta sang ché. Thiét b 10 bao
gbdm ngudn sang LED 12 va vat liéu phat quang 14 bao gdm chét 1an quang pha tap
US* phat xa mau xanh luc nhu duge mo ta ¢ trén theo sang ché. Ngudn sang LED 12
¢6 thé chtra dén LED phat xa UV hodc mau xanh lam. Theo mot s6 phuong 4n, ngudn
sang LED 12 tao ra anh sang mau xanh lam trong khoang chiu dai budc séng tir
khoang 440nm dén khoang 460nm. Trong thiét bi 10, vat liéu phat quang 14 bao gdom
chét 14n quang pha tap U®* phat xa mau xanh luc nhu dugc mo ta & day, dugc ghép cip
quang hoc véi ngudn sang LED 12. Ghép cip quang hoc c6 nghia 12 birc xa tix ngudn
séng LED 12 ¢6 thé kich thich vat liéu phat quang 14 va vat liéu phat quang 14 c6 thé
phat xa anh sdng dé dap ting véi kich thich cia bic xa. V4t liéu phét quang 14 ¢6 thé
duoc bd tri trén mét ph@in cua nguén sang LED 12 hodc ddt & khoang céach rit xa tir

ngudn sang LED 12.

Thao luan chung vé vi du ngudn sang LED dugc thao lusn & diy huéng téi
ngudn sang dua trén LED v6 co. Tuy nhién, nhu duge st dung & day, thuét ngit ndy co
nghfa chita dung tit ca cac ngudn sang LED chiang han nhu it laze ban dan (LD),
diét phat sang hitu co (OLED) hoic lai gitta LED va LD. Hon nita, nén hiéu ring
ngudn sang LED ¢6 thé dugc thay thé, bd sung hoic dugc ting cuong bdi ngudn buc
xa khac trir khi c6 ghi chu khac va tham chiéu bat ky dén chét ban din, LED bén dan,
hodc chip LED don thuan la dai dién cho ngudn birc xa thich hop bat ky, bao gdm,

nhung khong giéi han ¢ LD va OLED.

Theo mot sé phuong 4an, vat liéu phat quang 14 con bao gdm chét 1an quang
phat xa mau dé c6 cong thire I1 Ax[MFs| :Mn*", trong d6 A 1a Li, Na, K, Rb, Cs, hodc
su két hop clia ching; va M 1a Si, Ge, Sn, Ti, Zr, Al, Ga, In, Sc, Hf, Y, La, Nb, Ta, Bi,
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Gd, hodc su két hop cua chung. Chét 1an quang phat xa mau do c6 cong thirc duge
ghép cap quang hoc vd&i ngudn sang LED. Chét 1an quang c6 cong thirc I dugc mo ta
trong US 7,497,973 va US 8,906,724 va cac sang ché lién quan dugc chuyén giao cho

General Electric Company.

Vi du vé chit 1an quang phat xa mau do c6 cong thirc I bao gdm K[SiFs]:Mn*,
Ka[TiFs]:Mn*, Ki[SnFe]:Mn**, Csa[TiFs]:Mn*", Rbo[TiFe]:Mn*", Csa[SiFe]:Mn*,
Rby[SiFs]:Mn*", Nay[TiFs]:Mn**, Na[ZrFe]:Mn*", Ks[ZrF7]:Mn*", Ks[BiF7]:Mn*,
K;3[YF7]:Mn*", Ks[LaF7]:Mn**, K3[GdF7]:Mn*", K3[NbF7]:Mn*" hodc Ks[TaF7]:Mn*".
Theo mot s6 phuong 4an nhit dinh, chét 1an quang c6 cong thic I 1a K2SiFs:Mn*".

Vit liéu phat quang 14 c6 thé & dang bét ky ching han nhu bot, thuy tinh,
compozit, vi du, compozit chét 1an quang-polyme hogc compozit chét 1an quang-thiy
tinh. Hon nira, vat liéu phat quang 14 c6 thé dugc st dung nhu mot 16p, tAm, dai, hat
phén tan, hodc su két hop cta chung. Theo mot sd phuong én, vat liéu phat quang 14
bao gdm chét 14n quang pha tap us* phat xa mau xanh luc & dang thuy tinh. Theo mot
s& phuong 4n nay, thiét bi 10 c6 thé bao gdbm vat liéu phat quang 14 & dang banh xe
phét quang (khong thé hién trong hinh v&). Banh xe phat quang c6 thé bao gdm chét
lan quang pha tap U phat xa mau xanh luc ¢ dang thdy tinh. Vi du, banh xe phat
quang c6 thé bao gébm chét 14n quang phosphat-vanadat pha tap U®* chang han nhu
StBPOs: U & dang thay tinh. Banh xe phat quang va céc thiét bi lién quan dugc mo
ta trong don sang ché s6 PCT/US17/31654 da ndp trude day.

Theo mdt s6 phuong én, thiét bi 10 ¢6 thé 13 bd dén nén cho cac tmg dung hién
thi. Theo cac phuong an nay, vét liéu phat quang 14 bao gdm chét 1an quang pha tap
U®* phat xa mau xanh luc, ¢6 thé co dang tAm hodc dai ma duoc gz“'a.n hodc duge bd tri
trén bé mit ngudn sang LED 12. B dén nén va céc thiét bi lién quan duo‘c mo ta trong

don séang ché s6 15/370762 da ndp trude day.

FIG.2 minh hoa dung cu phat sang hodc den 20, pht hop véi mot s6 phuong an.
Dung cu phat sang 20 bao gdbm chip LED 22 va day dan 24 dugc két ndi dién voi chip
LED 22. Ddy din 24 ¢6 thé chua cac ddy méng duge hd trg boi (cac) khung day dan

ddy hon 26 hodc diy dan 24 c6 thé chira cac dién cuc tu hd tro va khung day dan c6
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thé bi bo qua. Day din 24 cung cip dong dién dén chip LED 22 va do d6 khién n6 phat

birc xa.

Lop 30 cua vat liéu phat quang bao gdm chét 1an quang pha tap U®" phat xa
mau xanh Tuc 12 duoc bé tri trén bé mit 21 ctia chip LED 22. L6p phat quang 30 c6 thé
duoc bb tri theo phuong phép thich hop bét ky, vi du st dung bdt nhao dugce diéu ché
bang cach tron 14n silicon va vat liéu phat quang. Theo phuong phép nay, bdt nhao
silicon trong d6 céc hat vat liéu phat quang lo ling ngau nhién dugc dat xung quanh
chip LED 12. Phuong phép nay don thudn 12 dan chimg ciia céc vi tri ¢6 thé ¢ cua 16p
phat quang 30 va chip LED 22. Lép phét quang 30 co thé phu 1én hodc truc tiép trén
b& mat phat sang cta chip LED 22 bing viéc bao pht va lam khd bot nhao 1én chip
LED 22. Anh sang phat ra tir chip LED 22 trdn v6i anh sédng phat ra tir vat liéu phat

quang tao ra phat xa mong mudn.

Tiép tuc tham khao FIG.2, chip LED 22 c6 thé dugc boc trong vé boc 28. V§
boc 28 ¢6 thé dugc tao thanh, vi du thuy tinh hodc nhya. Chip LED 22 c6 thé dugc bao
boc béi vat liéu boc 32. Vit liéu boc 32 ¢b thé 1a thuy tinh nhiét do thép, hodc polyme
hodc nhua di duoc biét trong linh vuc, vi du, epoxy, silicon, epoxy-silicon, acrylat
hodc su két hop cta chung. Theo phuong 4n thay thé, dung cu phét séng 20 ¢6 thé chi
bao gém vat 1iéu boc 32 ma khéng cd vo boc 28. Ca vd boc 28 va vat licu boc 32 nén

trong sudt dé cho phép anh sang truyén qua céac yéu to nay.

Theo mét sé phuong 4n nhu dugc minh hoa trong FIG.3, chét 14n quang pha tap
US* phat xa mau xanh luc cia vat liéu phat quang 33 dugc dit rai rac trong vat liéu boc
32, thay vi duoc hinh thanh truc tiép 1én chip LED 22, nhu da thé hién trong FIG.2.
Vit liéu phéat quang 33 ¢d thé'du‘o’c ddt rai rac trong mat phén cua vt liéu boc 32 hoac
trong toan bd thé tich cta vat liéu boc 32. Anh sdng mau xanh lam phét xa bdi chip
LED 22 trdn v6i 4nh sang phat ra béi vét liéu phat quang 33 va anh sang hdn hop
truyén ra tir dung cu phét sang 20.

Theo phuong én khéc, 16p 34 cua vat liéu phat quang bao gdm chét 1an quang
pha tap U%" phat xa mau xanh luc, dugc phu 1én bé mit cua vo boc 28, thay vi dugc
hinh thanh 1én chip LED 22, nhu duoc minh hoa trong FIG.4. Nhu da trinh bay, 1&p
ohat quang 34 duoc phi 1én bé mit bén trong 29 ciia vo boc 28, mic dit 16p phét quang
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34 ¢6 thé dugc pha 1én bé mit bén ngoai clia vo boc 28, néu mudn. Lép phét quang 34
c6 thé duoc phu 1én toan bd bé mat cta vo boc 28 hoic chi phﬁn trén cung clia bé mit
bén trong 29 ctia vé boc 28. Anh sang mau xanh lam/UV dugc phat boi chip LED 22
tron v&i anh sang phat ra boi 16p phat quang 34 va 4nh sang hén hop truyén ra ngoai.
T4t nhién, vét liéu phat quang c6 thé dugc dit & hai hodic ca ba vi tri bat ky (nhu da thé
hién trong cac FIG. 2-4) hodc & vi tri phu hop bét ky khac, chéng han nhu tach khoi vé
boc 28 hoac tich hgp vao chip LED 22.

Theo bét ky cu tric ndo & trén, dung cu phat sang 20 (cac FIG. 2-4) ciing c6
thé bao gbm lugng 16n cac hat tan xa (khong dugc trinh bay), ma duge dong goi trong
vat liéu boc 32. Céc hat tan xa cé thé chira, vi du, alumina, silica, zirconia, hodc
titania. Céc hat tan xa tan xa hiéu qua anh sang dinh hudng phat ra tir chip LED 22, t6t

nhét 1a v6i lwong hip thy khong déng ké.

Mot sé phuong an bao gbm thiét bi gin bé mat (SMD) loai dibt phét sang 50, vi
du, nhu dugc minh hoa trong FIG.S, d6i véi cac ung dung dén nén. SMD nay 1 “loai
phat xa bén” va c6 cua s6 phat sang 52 trén phin nhd ra cia bo phan chi din phat sang
54. Mot bd SMD ¢6 thé chtra chip LED nhu dugc dinh nghia & trén va vét liéu phat
quang bao gém chét Ian quang pha tap U®" phat xa mau xanh luc nhu dugc md ta &

day.

Ngoai chét 1dn quang pha tap U®" phat xa mau xanh luc va, tiy ¥, chét 1an
quang pha tap Mn*" phat xa mau dé c6 cong thirc I, vat liéu phat quang hon nira c6 thé
bao gi”)m mot hodc nhiéu céc vét liéu phat quang khac. Céc vat liéu phat quang bd sung
chéng han nhu mau xanh lam, vang, dd, cam, chét lan quarig mau khac c6 thé duoc st
dung trong vat liéu phét quang dé tuy chinh mau tring cta anh sang thu dugc va tao ra

sy phan bb cong sudt phé cu thé.

Chét 14n quang bd sung thich hop dé str dung trong vat liéu phat quang bao

gom, nhung khong giéi han 6:

((Sr1 (Ca, Ba, Mg, Zn) 2)1eew( Li, Na, K, Rb) wCex)s(AliySiy)OsiystemF Ly-36x
w, 0<x<0,10, 0<y<0,5, 0<z<0,5, 0<w<x; (Ca, Ce)3Sc2Si3012 (CaSiG); (Sr,Ca,Ba)sAli-
SixOarxF1x:Ce*" (SASOF)); (Ba,Sr,Ca)s(PO4)3(CLF,Br,OH):Eu?" Mn*";
(Ba,Sr,Ca)BPOs:Eu?" Mn?*;  (Sr,Ca)10(POs)s*vB203:Eu**  (trong  d6  0<v<l);
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S12Si308*2SrCly:Eu?t; (Ca,Sr,Ba)sMgSi»Os:Eu**,Mn?*; BaAlgO13:Eu’;
28r0*0,84P,05*0, 16B,03:Eu"; (Ba,Sr,Ca)MgAl10O17:Eu* Mn*";
(Ba,Sr,Ca)ALOs:Eu?*; (Y,Gd,Lu,Sc,La)BOs:Ce**,Tb**; ZnS:Cu",Cl; ZnS:Cu’, A"
ZnS:Ag",Cl;  ZnS:Ag AP (Ba,Sr,Ca)lel.1104.2n:Eu2+ (trong do6 0<n<0,2);

(Ba,Sr,Ca)(Mg,Zn)Si,O7:Eu®"; (Sr,Ca,Ba)(Al,Ga,In)2S4:Eu**;
(Y,Gd, Tb,La,Sm,Pr,Lu)3(Al,Ga)s.a012322:Ce* (trong do 0<a<0,5);
(Ca.Sr)s(Mg,Zn)(SiO4)4Cla:Eu?* , Mn*"; Na,GdyB,07:Ce®", Tb*";
(Sr,Ca,Ba,Mg,Zn),P,07:Eu*" Mn?**; (Gd,Y,Lu,La),03:Eu*" Bi*";

(Gd,Y,Lu,La)0,S:Eu** Bi*"; (Gd,Y,Lu,La)VO4:Eu** Bi*"; (Ca,Sr)S:Eu?",Ce’*;
SrYaSa:Eu?t; CaLaxSs:Ce’; (Ba,Sr,Ca)MgP207:Eu?t Mn?*; (Y, Lu),WOg:Eu** Mo®*;
(Ba,Sr,Ca)pSigNm:Eu?* (trong do 2b+4g=3m); Ca3(Si04)Cl:Eu;
(Lu,Sc, Y, Tb)ruvCevCarruLinMg2-wPw(S1,Ge)3-wO12-u2 (trong d6 -0,5<u<l, 0<v<0,1 va
0<w<0,2); (Y,Lu,Gd)2m (Y,Lu,Gd)CamSisNemCrm:Ce’™, (trong d6 0<m=0,5);
(Lu,Ca,Li,Mg,Y), alpha-SiAlON pha tap véi Fu®* va/hoac Ce**; Sr(LiAlsNg):Eu?",
(Ca;Sr,Ba)SlOgNz:Eu2+,Ce°+; beta-SiAION:Eu?, 3,5Mg0*0,5MgF>*GeO2:Mn*"; Cai.c.
(CecBuAliSiicNs (trong d6 0<c<0,2, 0<£<0,2); CarnsCerEurAliy(Mg,Zn)sSiNs,
(trong d6 0<h<0,2, 0<r<0,2); Ca_u.2s-tCes(Li,Na)sEutAlSiNg, (trong d6 0<s<0,2, 0<t<0,2,
s+t>0); (Sr, Ca)AISiN3: Eu?*,Ce* va Li2CaSiO4:Eu?".

Ty 16 mdi chat lan quang riéng 1¢ trong vat liéu phat quang c6 thé khic nhau
phu thugc vao dic tinh ddu ra anh sang mong mudn. Ty 1& tuong dbi cta chét lan
quang riéng ‘1é trong cac vat liéu phat quang khac nhau co6 thé dugc didu chinh sao cho
khi phat xa cda ching dugc trcf)nvvé st dung trong thiét bi, vi du dung cu phét‘sé.ng, s€
tao ra anh sang nhin thdy ciia gia tri x va y duge xac dinh trude trén bidu db két tua

mau CIE.

Vit liéu phat quang bd sung khac phi hop dé str dung trong vat liéu phat quang
¢6 thé bao gdm cac polyme dién phat quang ching han nhu céc polyfloren, t6t hon 12
poly(9,9-dioctyl floren) va cac copolyme cua ching, ching han nhu poly(9,9'-
dioctylfloren-co-bis-N,N'-(4-butylphenyl)diphenylamin) (F8-TFB);
poly(vinylcarbazol) va polyphenylenvinylen va dan xuét cua chung. Ngoai ra, 16p phat
sang ¢6 thé bao 20m chéit nhudm 14n quang mau xanh lam, vang, cam, mau xanh luc

hodc dd hodc phtte hop kim loai, vét lidu chdm lugng i, hodc sir ket hop cua ching.
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Vat liéu thich hop dé_sfr dung 1am ch4t nhudém lan quang bao gdm, nhung khong gidi
han &, tris(1-phenylisoquinolin) iridium (III) (chdt nhudm mau do), tris(2-
phénylpyridin) iridium (chit nhudm mau xanh luc) va Tridium (W) bis(2-(4,6-
diflophenyl)pyridinato-N,C2) (chit nhuém mau xanh lam). C4c phtic hop kim loai 14n
quang va huynh quang sin c6 trén thi trudng tr ADS (American Dyes Source, Inc.)
ciing c6 thé dugc st dung. Chat nhuém mau xanh luc ADS bao gdbm ADSO060GE,
ADS061GE, ADS063GE va DS066GE, ADS078GE va DS090GE. Chit nhuém mau
xanh lam ADS bao gdm ADS064BE, ADS065BE va DS070BE. Chét nhum mau do
ADS bao gébm ADSO067RE, ADS068RE, ADSO069RE, ADSO075RE, ADSO076RE,
ADSO067RE va DS077RE. Vat liéu chim lugng ttr dan chitng dugc dua trén CdSe, ZnS
hoic InP, bao gdm, nhung khong gi6i han &, tinh thé nano phat quang 16i/vd chéng
han nhu CdSe/ZnS, InP/ZnS, PbSe/PbS, CdSe/CdS, CdTe/CdS hodc CdTe/ZnS. Cac
vi du khac vé vt liéu chim luong tir bao gém chdm luong t&r perovskit chéng han nhu

CsPbXj3, trong d6 X 1a Cl, Br, I hodc su Kkét hop cua ching.

Bing cach sir dung cac phuong an duge mo ta theo sang ché, dic biét 1a vat liéu
phat quang da duge mé ta & day, thiét bi c6 thé dugc dé xult dé tao ra 4nh sang tring
cho cac Uing dung hién thi vi du bd dén nén LCD, c6 gam mau cao va do sang cao.
Cach khac, béng cach str dung cac phuong an dugc mo ta theo sang ché, dic biét 1a vat
liéu phat quang da dugc mo ta ¢ day, thiét bi c6 thé duoc dé xuét dé tao ra anh séng
trdng cho chiéu sang thong thudng cé dd sang cao va gia tri CRI cao cho dai nhiét mau

quan tAm rong (2500K dén 10000K).
Vi du thie hién sang ché
Vi du 1: Piéu ché StBPOs pha tap U6+

Tbng hop 3 gam mau SrBPOs pha tap U®" 1% st dung 2,0789g SrCO3, 0,0384¢
UO; va 1,50482 BPO4. Mau duge nghién bi trong 2 gio trong chai Nalgen su’ dung
yttria 6n dinh zirconia (YSZ). Sau do bot duge chuyén sang ndi nau kim loai nhom
oxit Vi nung & 900 do C (°C) trong khong khi trong 5 gio. Sau khi nung, bot duge tron
lai trong 2 git va nung & 1000°C trong khong khi trong 5 gidr. FIG.6 thé hién phd kich
thich (dd thi dudng nét lién) va phd phat xa (do thi duong chim) cia SrBPOs pha tap

U6+,
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Vi du 2: Bidu ché BaBPOs pha tap U6+

Tbéng hop 3 gam miu BaBPOs pha tap U 1% st dung 2,2533g SrCOs,
0,0311g UO, va 1,2201g BPOs. Mau dugc nghién bi trong 2 gid trong chai Nalgen sir
dung méi treong YSZ. Sau do6 bot dugc chuyén sang ndi néu kim loai nhdm oxit va
nung & 900°C trong khong khi trong 5 gid. Sau khi nung, bot dugc tron lai trong 2 gio
va nung & 900°C trong khong khi trong 5 giv. FIG.7 thé hién phd kich thich (d0 thi
dudng nét lién) va phd phat xa (dd thi duong chim) ctia BaBPOs pha tap U6+

Vi du 3: Pidu ché SrBPOs pha tap U va BaBPOs pha tap U®* lam thuy tinh

Ca SrBPOs va BaBPOs c6 thé tao thuy tinh phat quang véi viée pha tap U
bang cach 1iy cac hdn hop trén hogc bot nhu duoc tdng hop va nung ching & 1200°C
trong khong khi cho t4i khi tan chay. Nhitng vét li¢u nay dé dang tao thiy tinh va c6
thé duoc 1am lanh chdm. FIG.8 thé hién phd kich thich (dd thi duong nét lién) va phd
phat xa (dd thi dudng chém) ciia thiy tinh SrBPOs pha tap US". FIG.9 thé hién phd
kich thich (dd thi dudng nét lién) va phd phat xa (dd thi dudng chim) cta thiy tinh
BaBPOs pha tap U,

Vi du 4: Diéu ché MgAIPOs pha tap U

Téng hop 3 gam maiu MgAIPOs pha tap U*" 1% st dung 0,7281g MgO,
0,0493g UO; va 2,2254g cta AlIPOs. MAu dugc nghién bi trong 2 gid trong chai
Nalgen st dung mdi truong YSZ. Sau d6 bot duoc chuyén sang ndi niu kim loai nhom
6xit va nung o -1200°C trong khong khi trong 5 gio. Sau khi nung bot duoc trdn lai
trong 2 gid va nung ¢ 1300°C trong khong khi trong 5 gio. FIG.10 thé hién phd kich
thich (dd thi dudng nét lién) va phd phat xa (dd thi duong chim) ctia MgAIPOs pha tap
Ut

Vi du 5: Didu ché Li,BaP,07 pha tap U

Téng hop 3 gam mau Li>BaP,07 pha tap U%" 1% sir dung 0,7100g LisPOa,
0,0248g UO,, 2,1245g BaHPO4 va 0,4251g DAP. Mau dugc nghién bi trong 2 gid
trong chai Nalgen st dung moi trudng YSZ. Sau do bot duoc chuyén sang ndi ndu kim
loai nhom 6xit va nung & 500°C trong khong khi trong 5 gio. Sau khi nung bot dugc

tron lai trong 2 gid va nung & 600°C trong khong khi trong 5 gid véi viée nghién bi
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gitta qué trinh nung. FIG.11 thé hién phd kich thich (dd thi dudng nét 1ién) va phd phat
xa (dd thi dudng chim) ctia LiBaP207 pha tap U°".

Vi du 6: Piéu ché Ca,V,07 pha tap U**

Toéng hop 3 gam miu CaV207 pha tap U 1% st dung 1,9951g CaCOs,
0,0549g UO; va 2,3554g NH4VO3. Mau dugce nghién bi trong 2 gi¢ trong chai Nalgen
sir dung moi truong YSZ. Sau do6 bot duoc chuyén sang ndi ndu kim loai nhom oxit va
nung & 500°C trong khong khi trong 5 gi¢. Sau d6 nung & 600°C va cudi cing &
700°C, mdi 1an trong 5 gid, véi cac 1an nghién trong 2 gid gitta cac 1an nung. FIG.12
thé hign phd kich thich (dd thi duong nét lién) va phd phat xa (dd thi dudng chim) cta
CayV,07 pha tap U®*.

Vi du 7: Piéu ché Ba, V207 pha tap U

Tbéng hop 3 gam miu Ba;V,07 pha tap U 1% st dung 2,3897g BaCOs,
0,0330g UO; va 1,4308g NH4VOs. Mau dugc nghién bi trong 2 gid trong chai Nalgen
st dung moi truong YSZ. Sau do bot duoc _chuyén sang ndi nau kim loai nhdm Oxit va
nung & 300°C trong khong khi trong 5 gio. Sau d6 nung & 600°C va cubi clng &
900°C, mdi 1an trong 5 gid, vdi cac 1an nghién trong 2 gid gifta céc lan nung. FIG.13
thé hign phd kich thich (dd thi duong nét lién) va phd phat xa (d6 thi dudng chim) cua
Ba,V,07 pha tap U®*.

Vi du 8: Pidu ché CaMgV,07 pha tap U

Toéng hop 3 gam mau CaMgV,07 pha tap U 1% st dung 1,0608g CaCOs,
0,0289g UO,, 0,4314g MO va 2,5045g NHsVOs. Mau dugc nghién bi trong 2 gid
trong chai Nalgen st dung moéi truong YSZ. Sau d6 bot duoc chuyén sang ndi néu kim
loai nhom 0xit va nung & 500°C trong khong khi trong 5 gio. Sau d6 nung & 700°C va
cudi cing & 750°C, mdi 1an trong 5 gid, véi cac 1an nghién trong 2 gid gifta céc lan
nung. FIG.14 thé hién phd kich thich (db thi duong nét lién) va phd phét xa (dd thi
duong chim) cua CaMgV,07 pha tap U™,

Vi du 9: Piéu ché StMgV,07 pha tap U
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Tbéng hop 3 gam miu SrMgV>07 pha tap U 1% st dung 1,3396g SrCOs,
0,0248g UO,, 0,3694g MgO va 2,1994g NH4VOs. Mau duoc nghién bi trong 2 gid
trong chai Nalgen st dung mdi truong YSZ. Sau d6 bot duge chuyén sang ndi ndu kim
loai nhém 6xit va nung & 500°C trong khong khi trong 5 gio. Sau d6 nung & 700°C
trong 5 gid, voi cac 1an nghién trong 2 gidr giita cac 1an nung. FIG.15 thé hién phd kich
thich (dd thi dudng nét lién) va phd phat xa (dd thi duong chdm) ctia StMgV,07 pha
tap U®*.

Vi du 10: Bidu ché CaF, pha tap U%*

Téng hop 3 gam maiu CaF, pha tap U™ 1% st dung 2,8964g CaF», 0,1012g
UO;. MAu duoc nghién bi trong 2 gidy trong chai Nalgen st dung mdi truong YSZ. Sau
do bot duoc chuyén sang ndi nau kim loai nhom oxit va nung & 800°C trong khong khi
trong 5 gid. FIG.16 thé hién phé kich thich (dd thi dudong nét lién) va phd phat xa (dd
thi duong chdm) cta CaF, pha tap U°*.

Vi dy 11: Piéu ché BaF, pha tap Ut

Téng hop 3 gam miu BaF, pha tap U*" 1% st dung 2,9531g BaFa, 0,0459g
UO,. Mau dugce nghién bi trong 2 gi® trong chai Nalgen st dung mdi truong YSZ. Sau
d6 bot duge chuyén sang ndi nda kim loai nhom 6xit va nung & 800°C trong khong khi
trong 5 gid. Sau khi nung bt duge tron lai trong 2 gid va nung ¢ 810°C trong khong
khi trong 5 gio. FIG.17 thé hién phd kich thich (dd thi dudng nét lién) va phd phét xa
(46 thi dudong chdm) ciia BaF; pha tap U°".

Vi du 12: Piéu ché BaFCl pha tap US*

Téng hop 3 gam mau BaFCl pha tap U 1% st dung 1,3647g BaF», 0,0420g
UO», 0,8759g NH.Cl, 1,5048g BaCOs. Mau dugc nghién bi trong 2 gid trong chai
Nalgen st dung moi truong YSZ. Sau do6 bot duoc chuyén sang ndi ndu kim loai nhom
oxit va nung & 800°C trong khong khi trong 5 gid. Sau khi nung bot dugc tron lai trong
2 gid va nung & 810°C trong khong khi trong 5 git. FIG.18 thé hién phd kich thich (do

thi dudng nét lién) va phd phat xa (d6 thi duong chdm) cta BaFCl pha tap U°*.

Vi du 13: Piéu ché BaFBr pha tap U
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Tbng hop 3 gam mAu BaFBr pha tap U%* 1% st dung 1,1086g BaFa, 0,0341g
UO,, 1,3004g NH4Br, 1,2228g BaCOs. Miu duge nghién bi trong 2 gid' trong chai
Nalgen st dung mdi truong YSZ. Sau d6 bot duoc chuyén sang ndi ndu kim loai nhém
Oxit va nung & 800°C trong khong khi trong 5 gi¢. Sau khi nung bot dugc trdn lai trong
2 gity va nung & 810°C trong khong khi trong 5 gio. FIG.19 thé hién phd kich thich (dd
thi duong nét lién) va phd phat xa (dd thi dudong chdm) ctia BaFBr pha tap U°".

Vi du 14: Didu ché CaA1,B,O7 pha tap U

Téng hop 3 gam miu CaALB,O7 pha tap U® 1% st dung 1,2945g CaCOs,
0,0353g U0, 1,3320g ALOs, 0,9095g B,0s. Mau dugc nghién bi trong 2 gid trong
chai Nalgen st dung mdi truong YSZ. Sau d6 bt duge chuyén sang ndi ndu kim loai
nhom 0xit va nung ¢ 600°C trong khong khi trong 5 gi¢. Sau khi nung bot duoc trdn
lai trong 2 gi¢ va nung & 800°C trong khong khi trong 5 gi¢. FIG.20 thé hién phd kich
thich (dd thi duong nét 1idn) va phd phat xa (dd thi duong chdm) ctia CaAl,B207 pha
tap US",

Vi du 15: Didu ché SrALB,O7 pha tap U

Toéng hop 3 gam miu SrALB;O7 pha tap U% 1% st dung 1,5846g SrCOs,
0,0293g UQO,, 1,1054g AlOs, 0,7548g B20:s. Mau duoc nghién bi trong 2 gi¢ trong
chai Nalgen st dung moi truong YSZ. Sau d6 bot dugce chuyén sang ndi ndu kim loai
nhém 6xit va nung ¢ 600°C trong khong khi trong 5 gio. Sau khi nung bt dugce tron
lai trong 2 gid va nung & 800°C trong khong khi trong 5 gid. FIG.21 thé hién phd kich
thich (d6 thi duong nét lién) va phd phat xa (dd thi duong chim) cia SrAlLB2O7 pha
tap U®",

Vi du 16: Didu ché BaALB,07 pha tap US*

Téng hop 3 gam mau BaAlLB,O7 pha tap U 1% st dung 1,7984g BaCOs,
0,0249g UO,, 0,9385g AlLO3, 0,6408g B20:s. Mau dugc nghién bi trong 2 gio trong
chai Nalgen str dung moi truong YSZ. Sau do bt duge chuyén sang ndi ndu kim loai

nhom oxit va nung & 600°C trong khong khi trong 5 gio. Sau khi nung bot dugc tron

lai trong 2 gidy va nung & 800°C trong khong khi trong 5 gid. FIG.22 thé hién phd kich
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thich (db thi duong nét 1ién) va phd phat xa (d0 thi dudng chim) ciia BaALB207 pha
tap U,

Vi du 17: Diéu ché CaB4O7 pha tap U%*

Tbng hop 3 gam miu CaB4O7 pha tap U%* 1% st dung 1,0567g CaCOs3, 0,0411g
U0y, 2,1172g B203. Mau dugc nghién bi trong 2 gid trong chai Nalgen st dung moi
treong YSZ. Sau d6 bot dugce chuyén sang ndi nau kim loai nhom 6xit va nung &
300°C trong khong khi trong 5 gid. Sau khi nung bot dugc trdn lai trong 2 gid va nung
& 500°C trong khong khi trong 5 gid. Sau do tron 1an tht ba trong 2 gid va nung &
600°C trong 5 i trong khong khi. FIG.23 thé hién phd kich thich (dd thi duong nét
lién) va phé phat xa (dd thi dudong chdm) ctia CaB4O7 pha tap U®".

Vi du 18: Biéu ché SrB4O7 pha tap U®*

T 611g hop 3 gam mau SrB4O7 pha tap U%" 1% su dung 1,7943g SrCOs, 0,0332g
UOz, 1,7094g B,03. MAu duge nghién bi trong 2 gid trong chai Nalgen st dung moi
truong YSZ. Sau d6 bt duge chuyén sang ndi ndu kim loai nhdm 6xit va nung &
300°C trong khong khi trong 5 gid. Sau khi nung bt dugc tron lai trong 2 gi¢ va nung
& 500°C trong khong khi trong 5 gid. Sau do6 tron lan tht 3 trong 2 gid va nung &
600°C trong 5 gio trong khong khi. FIG.24 thé hién phd kich thich (d6 thi duong nét
lién) va phd phét xa (d6 thi duong chim) ctia SrB4O7 pha tap U%*.

Vi du 19: Piéu ché SrAlsBO7 pha tap U

Téng hop 3 gam mau SrAlzBO; pha tap U 1% st dung 1,4771g SrCOs,
0,0276g UOa, 1,5606g ALOs, 0,3566g B20;3. Mau dugce nghién bi trong 2 gid trong
chai Nalgen su dung moi truong YSZ. Sau d6 bot duge chuyén sang ndi ndu kim loai
nthdm oxit va nung & 300°C trong khong khi trong 5 gid. Sau d6 nung ¢ 500°C, 800°C
va cudi ciing & 1000°C, mdi lan trong 5 gio, véi cac 1an nghién trong 2 gid gifta cac
14n nung. FIG.25 thé hién phd kich thich (dd thi duong nét lidn) va phd phat xa (dd thi
dudng chim) ctia SrAl;BO7 pha tap US.

Vi du 20: Biéu ché CaAIB;07 pha tap U
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Toéng hop 3 gam miu CaAlB307 pha tap U 1% si dung 1,3926g CaCOs,
0,0379g U0y, 0,7165g ALOs, 1,4676g B203. Mau dugc nghién bi trong 2 gio trong
chai Nalgen str dung mdi truong YSZ. Sau d6 bot dugc chuyén sang noi nau kim loai
nhom 0xit va nung & 300°C trong khong khi trong 5 gid. Sau d6 nung & 500°C va cubi
cing & 800°C, mdi 1an trong 5 gid, véi cic 14n nghién trong 2 gid gitta cac lan nung.
FIG.26 thé hién phd kich thich (dd thi dwong nét lidn) va phd phat xa (d6 thi duong
chim) ctia CaAIB307 pha tap U%*.

Vi du 21: Diéu ché Ca;B20s pha tap U®*

Téng hop 3 gam mau CasB20s pha tap U 1% st dung 3,6581g CaCOs,
0,0999¢ UO, va 0,8567g B203. Mau duoc nghién bi trong 2 gid trong chai Nalgen st
dung méi truong YSZ. Sau dé bot duoc chuyén sang ndi ndu kim loai nhém 6xit va
nung & 1100°C trong khong khi trong 5 gio. Sau khi nung bot dugc tron lai trong 2 gio
va nung & 1200°C trong khong khi trong 5 gid. FIG.27 thé hién phd kich thich (d6 thi
duong nét lidn) va phd phat xa (dd thi duong chdm) ciia CasB,0s pha tap U,

Vi du 22: Pidu ché Sr;B,Os pha tap U®*

Téng hop 3 gam mau Sr3B20s pha tap U 1% stt dung 3,4167g SrCOs, 0,0631g
U0, va 0,5425g B,03. Miu duge nghién bi trong 2 gid trong chai Nalgen st dung mdi
truong YSZ. Sau d6 bot duge chuyén sang ndi ndu kim loai nhom 6xit va nung &
1100°C trong khong khi trong 5 gio. Sau khi nung bdt duoc tron lai trong 2 gio va
nung & 1100°C trong khong khi trong 5 gio. FIG.28 thé hién pho kich thich (6 thi

dudng nét 1ién) va phd phat xa (dd thi dudong chdm) ctia Sr3B20g pha tap U,
Vi du 23: Diéu ché BasB,Os pha tap U®*

Téng hop 3 gam miu BasB2Os pha tap U*" 1% st dung 3,3013g BaCOs,
0,0456g.U0; va 0,3921g B,0s. Miu duge nghién bi trong 2 gi® trong chai Nalgen st
dung moi truong YSZ. Sau do6 bot duoc chuyén sang ndi ndu kim loai nhém oxit va
nung & 1100°C treng khong khi trong 5 gio. Sau khi nung bot duge trdn lai trong 2 gio
va nung & 1100°C trong khong khi trong 5 gid. FIG.29 thé hién phé kich thich (d6 thi
dudng nét 1ién) va phd phét xa (dd thi dudong chim) ctia BasB20s pha tap US".

Vi dy 24: Biéu ché Sr;Al,06 pha tap U**
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Toéng hop 3 gam miu Sr3ALOs pha tap U 1% sir dung 3,1519g SrCOs,
0,0582g UO; va 0,7329g Al,O3. Mau dugc nghién bi trong 2 gio trong chai Nalgen st
dung moi truong YSZ. Sau d6 bot duoc chuyén sang ndi niu kim loai nhom o6xit va
nung & 1100°C trong khong khi trong 5 git. Sau khi nung bot dugc tron lai trong 2 gio
va nung & 1100°C trong khong khi trong 5 gio. FIG.30 thé hién phd kich thich (d0 thi
dudng nét lién) va phd phat xa (dd thi dudong chim) ciia Sr3Al,O¢ pha tap U™,

Vi du 25: Diéu ché Ca;Al,Os pha tap U®*

Téng hop 3 gam miu CasAlOs pha tap U™ 1% st dung 3,4283g CaCOs,
0,0934g UO; va 1,1759g Al,Os. Mau dugc nghién bi trong 2 gid trong chai Nalgen sir
dung mdi truong YSZ. Sau d6 bot duoc chuyén sang ndi ndu kim loai nhom oxit va
nung & 1100°C trong khong khi trong 5 gid. Sau khi nung bot duoc tron lai trong 2 gio
va nung & 1200°C trong khong khi trong 5 gio. FIG.31 thé hién phd kich thich (d0 thi
dudng nét 1idn) va phé phat xa (dd thi duong cham) cia CazAl,Os pha tap U™,

Vi du 26: Diéu ché Ba»SrAl,O¢ pha tap U

Téng hop 3 gam miu Ba;SrALOs pha tap U*" 1% st dung 2,2687g BaCOs,
0,8485g SrCO;3, 0,0470g UO, va 0,5920g AL O:s. Mau duge nghién bi trong 2 gid trong
chai Nalgen str dung moi truong YSZ. Sau d6 bot duge chuyén sang ndi ndu kim loai
nhom 6xit va nung & 1100°C trong khoéng khi trong 5 gio. Sau khi nung bot dugc trdn
lai trong 2 gi va nung ¢ 1100°C trong khong khi trong 5 gio. FIG.32 thé hién phd
kich thich (dd thi dudng nét lién) va phd phat xa (dd thi duong cham) ctia BazSrALOs
pha tap U,

Vi du 27: Pidu ché BaSr2Al,O6 pha tap U

Tbng hop 3 gam mau BaSr2AlOs pha tap U 1% st dung 1,2537g BaCOs,
1,8758g SrC0s, 0,0520g UC, va 0,6543g Al,O3. Mau dugc nghién bi trong 2 gid trong
chai Nalgen st dung méi truong YSZ. Sau do6 bot duge chuyén sang ndi nu kim loai
nhom 6xit va nung & 1100°C trong khong khi trong 5 gid. Sau khi nung bt duge tron
lai trong 2 gi¢ va nung & 1100°C trong khong khi trong 5 gio. FIG.33 thé hién phd
kich thich (dd thi duong nét lién) va phd phat xa (dd thi duong chim) ctia BaSr2ALOg
pha tap U,
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Vi du 28: Didu ché Ba;SrB,Og pha tap U®*

Toéng hop 3 gam mau BaySrB20s pha tap U™ 1% st dung 2,4201g BaCOs,
0,9052g SrCOs3, 0,0502g UO; va 0,4312g B203. Mau duge nghién bi trong 2 gid trong
chai Nalgen st dung moi truong YSZ. Sau d6 bot dugc chuyén sang noi néu kim loai
nhdm 6xit va nung & 1100°C trong khong khi trong 5 gio. Sau khi nung bdt dugc tron
lai trong 2 gio va nung & 1100°C trong khong khi trong 5 gio. FIG.34 thé hién phd
kich thich (dd thi duomng nét lidn) va phéd phat xa (dd thi dudong chédm) ctia BazSrB20s
pha tap U®".

Vi dy 29: Pidu ché BaSr;B20s pha tap U

Toéng hop 3 gam mau BaSr:B20s pha tap U™ 1% st dung 1.3469g BaCOs,
2,0152g SrCO;, 0,0558g UO, va 0,4800g B,O3. Mau duoc nghién bi trong 2 gid trong
chai Nalgen st dung mdi truong YSZ. Sau d6 bot duge chuyén sang ndi ndu kim loai
nhom oxit va nung & 1100°C trong khong khi trong 5 gio. Sau khi nung bdt dugce tron
lai trong 2 gid va nung & 1100°C trong khong khi trong 5 gio. FIG.35 thé hién phd
kich thich (dd thi duong nét lién) va phd phat xa (dd thi dudong chdm) ctia BaSr2B20s
pha tap U°".

Vi du 30: Didu ché CasInoOg pha tap U

Toéng hop 3 gam mau CasInyOs pha tap U™ 1% st dung 1,9738g CaCOs,
0,0538g U0, va 1,8435g In,03. Mau dugc nghién bi trong 2 gid trong chai Nalgen st
dung mdi truong YSZ. Sau dé bot duoc chuyén sang ndi ndu kim loai nhdm o6xit va
nung & 1100°C trong khong khi trong 5 gio. Sau khi nung bot duge tron lai trong 2 gid
va nung & 1100°C trong khong khi trong 5 gid. FIG.36 thé hién phd kich thich (d6 thi

dudng nét 1ién) va phd phat xa (dd thi dwong chim) ctia CasInyOg pha tap U™
Vidu 31: Diéu ché Sr3In2O6 pha tap U

Téng hop 3 gam mau Sr3InO¢ pha tap U™ 1% st dung 2,2182g SrCO:;,
0,0410g U0, va 1,4046g InpO3. Mau duge nghién bi trong 2 gid trong chai Nalgen st
dung moi trudng YSZ. Sau dé bot duoc chuyén sang ndi niu kim loai nhém 6xit va

nung & 1100°C trong khong khi trong 5 gio. Sau khi nung bot duoc tron lai trong 2 gid
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va nung & 1100°C trong khong khi trong 5 gio. FIG.37 thé hién phd kich thich (dd thi
dudng nét 1ién) va phd phat xa (46 thi dwdong chdm) cta Sr3In,Og pha tap U

Vi du 32: Diéu ché SrB¢O10 pha tap U®*

Tong hop 3 gam mau SrBeO1o pha tap U 1% str dung 1,3964g SrCOs, 0,0258¢
UO; va 1,9956g B20s3. Mau duge nghién bi trong 2 gi® trong chai Nalgen st dung moi
truong YSZ. Sau do bdt duoc chuyén sang ndi néu kim loai nhom oxit va nung &
300°C trong khong khi trong 5 gid. Sau khi nung bdt dugc tron lai trong 2 gid va nung
& 500°C trong khéng khi trong 5 gio. Sau do6 tron l4n tht 3 trong 2 gid va nung &
600°C trong 5 gid trong khong khi. FIG.38 thé hién phd kich thich (dd thi duong nét
1ién) va phd phat xa (d6 thi duong chim) ctia SrBeO10 pha tap U%*.

Vi du 33: Piéu ché Sr4P,09 pha tap U**

_ Téng hop 3 gam miu SrsP20¢ pha tap U 1% st dung 1,9586g SrHPO4,
0,0576g UO» va 1,5434g SrCO;. Mau dugc nghién bi trong 2 gid trong chai Nalgen st
dung moi truong YSZ. Sau do6 bot duoc chuyén sang ndi ndu kim loai nhom oxit va
nung & 1100°C trong khong khi trong 5 gio. Sau khi nung bot dugc tron lai trong 2 i
v nung & 1100°C trong khéng khi trong 5 giv. FIG.39 thé hién phd kich thich (d0 thi
duong nét 1ién) va phd phat xa (d6 thi dwong cham) cta St4P209 pha tap US.

Vi du 34: Piéu ché CasP,09 pha tap U®*

Toéng hop 3 gam mau CasP209 pha tap U™ 1% st dung 2,1818g CaHPOs,
0,0866g U0, va 1,5729g CaCOs. Mau dugc nghién bi trong 2 gid trong chai Nalgen
st dung moi truong YSZ. Sau do bot duge chuyén sang ndi ndu kim loai nhom oxit va
nung & 1100°C trong khong khi trong 5 git. Sau khi nung bt dugc irdn lai trong 2 gio
va nung & 1200°C trong khong khi trong 5 gio. FIG.40 thé hién phd kich thich (dd thi

duong nét lién) va phd phat xa (46 thi duong cham) ctia CasP>09 pha tap U°*.
Vi dy 35: Biéu ché BasP4013 pha tap U

Téng hop 3 gam mau BasP4O13 pha tap U 1% st dung 2,7832g BaHPOs,
0,0325g U0, va 0,5463g DAP. Mau dugc nghién bi trong 2 gid' trong chai Nalgen st

dung mdi truong YSZ. Sau d6 bot dugc chuyén sang noi nau kim loai nhom 0xit va
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nung & 150°C trong khong khi trong 5 giv. Sau dé nung & 300°C, 500°C, 700°C va
éuéi cing & 800°C, mdi l4n trong 5 gid, voi cac lan nghién trong 2 gio gilta céc 1an
nung. FIG.41 thé hién phé kich thich (dd thi dudng nét lién) va phd phat xa (43 thi
duong chdm) cia BasP4O13 pha tap U™

Vi du 36: Bidu ché Sr;P4O13 pha tap U**

Téng hop 3 gam mau SrsP4O13 pha tap U*" 1% sur dung 2,7298g SrHPO.,
0,0406g UO; va 0,6809g DAP. MAu dugc nghién bi trong 2 gid trong chai Nalgen sir
dung moi truong YSZ. Sau d6 bot duoc chuyén sang ndi ndu kim loai nhom 0xit va
nung & 150°C trong khong khi trong 5 gid. Sau d6 nung & 300°C, 500°C, 700°C va
cubi cing & 875°C, mdi lan trong 5 gio, véi céac 1in nghién trong 2 giv gitta cac 1an
nung. FIG.42 thé hién phé kich thich (dd thi dudng nét lién) va phd phat xa (do thi
dudmg cham) ctia Sr3P4O13 pha tap US*.

Vi du 37: Diéu ché LiBaF; pha tap U%*

Tong hop 3 gam mau LiBaF; pha tap U%" 1% sit dung 2,5744g Bal,, 0,0400g
U0, va 0,3847g LiF. Mau dugc nghién bi trong 2 gio trong chai Nalgen sir dung moi
truong YSZ. Sau d6 bot duoc chuyén sang ndi ndu kim loai nhom o6xit va nung &
800°C trong khong khi trong 5 gi¢. Sau khi nung bét dugc tron lai trong 2 gié va nung
& 810°C trong khong khi trong 5 gid. FIG.43 thé hién phd kich thich (do thi dudng nét
1ién) va phd phat xa (dd thi duong chdm) cta LiBaFs pha tap U®".

Vi du 38: Diéu ché BaMgF4 pha tap U%*

Téng hop 3 gam mau BaMgFs pha tap U%* 1% sur dung 2,1821g Bal%, 0,0439¢
U0, va 0,7832g MgF,. Mau duoc nghién bi trong 2 gid trong chai Nalgen st dung
moi treong YSZ. Sau d6 bot duoc chuyén sang ndi nau kim loai nhom 6xit va nung &
800°C trong khong khi trong 5 gid. Sau khi nung bt duge tron lai trong 2 i va nung
& 810°C trong khong khi trong 5 gio. FIG.44 thé hién phd kich thich (d thi dudng nét
lién) va phd phat xa (dd thi dwong chdm) ctia BaMgF4 pha tap U

Vi du 39: Didu ché Sr4AIPOs pha tap U
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Téng hop 3 gam miu SrsAIPOg pha tap U 1% st dung 3,2332g SrCOs,
0,0597g UO, va 0,6744g AIPO4. Mau duoc nghién bi trong 2 gid trong chai Nalgen st
dung moi truong YSZ. Sau dé bot dugce chuyén sang ndi néu kim loai nhom 6xit va
nung & 1100°C trong khong khi trong 5 gio. Sau khi nung bt dugc tron lai trong 2 git
va nung & 1200°C trong khéng khi trong 5 gid. FIG.45 thé hién phd kich thich (dd thi
duong nét lién) va phd phét xa (dd thi duong chdm) ctia SrsAIPOg pha tap U™

Vi du 40: Diéu ché BasAlPOg pha tap U

Téng hop 3 gam mau BasAlPOs pha tap U 1% st dung 3,1713g BaCOs,
0,0438g U0 va 0,4949g AIPO4. Mau dugc nghién bi trong 2 gid trong chai Nalgen st
dung moi treong YSZ. Sau dé bot dugce chuyén sang ndi ndu kim loai nhom 6xit va
nung & 1100°C trong khong khi trong 5 gio. Sau khi nung bot duoc tron lai trong 2 gio
va nung 6 1200°C trong khong khi trong 5 gio. F1G.46 thé hién phd kich thich (46 thi
duong nét lién) va phd phat xa (dd thi duong chdm) ctia BasAIPOs pha tap U®*.

Vi du 41: Didu ché CasAIPOs pha tap U

Téng hop 3 gam mau CasAlPOs pha tap U 1% st dung 3,3572g CaCOs,
0,0915g UOs va 1,0329g AIPOs. Mau dugc nghién bi trong 2 gi® trong chai Nalgen st
dung mdi trwong YSZ. Sau dé bot dugc chuyén sang ndi niu kim loai nhém oxit va
rung ¢ 1200°C trong khong khi trong 5 gio. Sau khi nung bét dugc tron lai trong 2 gio
va nung & 1300°C trong khong khi trong 5 gid. FIG.47 thé hién phd kich thich (dd thi
dudng nét 1ién) va phd phat xa (dd thi dudong chim) cia CasAIPOs pha tap US"..

Vi du 42: Diéu ché BasSrAIPOg pha tap US*

Téng hop 3 gam mau BasSrAIPOs pha tap U 1% st dung 2,5481g BaCOs,
0,6354g SrCOs, 0,0470g U0, va 0,5302g AIPOs. Mau duge nghién bi trong 2 gio
trong chai Nalgen st dung moi trwdng YSZ. Sau d6 bot duge chuyén sang ni néu kim
loai nhom 6xit va nung ¢ 1100°C trong khong khi trong 5 gi¢. Sau khi nung bot duoc
tron lai trong 2 gid va nung & 1200°C trong khong khi trong 5 gid. FIG.48 thé hién phd
kich thich (dd thi duong nét lién) va phd phét xa (dd thi dudng chdm) ctia BasSrAIPO3
pha tap U®", '

Vi du 43: Piéu ché Ba;Sr,AIPOs pha tap U
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Téng hop 3 gam mAu Ba;Sr2AIPOg pha tap U 1% sir dung 1,8292g BaCOs,
1,3683g SrCO3, 0,0506g UO, va 0,5709g AlPOs. Mau dugc nghién bi trong 2 gio
trong chai Nalgen st dung moi truong YSZ. Sau d6 bot duge chuyén sang ndi ndu kim
loai nhom dxit va nung & 1100°C trong khong khi trong 5 gio. Sau khi nung bot dugc
tron lai trong 2 gidr va nung & 1200°C trong khong khi trong 5 gid. FIG.49 thé hién phd
kich thich (dd thi duong nét lién) va phd phat xa (d6 thi duong chdm) cia
Ba,Sr2AIPOs pha tap US™.

Vi du 44: Piéu ché BaSr;AlPOs pha tap U

Téng hop 3 gam mau BaSr;AlPOs pha tap U™ 1% st dung 0,9907g BaCOs,
2,2232¢ SrCOs3, 0,0548g UO, va 0,6183g AlPOs. Mau duge nghién bi trong 2 gid
trong chai Nalgen st dung moi truong YSZ. Sau d6 bot duge chuyén sang ndi néu kim
loai nhom dxit va nung & 1100°C trong khong khi trong 5 gio. Sau khi nung bot duge
tron lai trong 2 gid va nung & 1200°C trong khong khi trong 5 gid. FIG.50 thé hién pho
Kich thich (¢ thi duong nét lién) va phd phét xa (dd thi dudng chdm) cua BaSr;AIPOg
pha tap U®*, |

Vi du 45: Bidu ché BasAlsPsOa6 pha tap U

Téng hop 3 gam mau BasAlsPsOx pha tap U 1% st dung 2,2899g BaCOs,
0,0316g UO2 va 1,1911g AIPOa. Mau duoc nghién bi trong 2 gid trong chai Nalgen s
dung moi truong YSZ. Sau d6 bdt duoc chuyén sang ndi ndu kim loai nhom dxit va
nung & 1100°C trong khong khi trong 5 gio. Sau khi nung bt duoc trgn lai trong 2 gid
va nung ¢ 1200°C trong khong khi trong 5 gi6. FIG.51 thé hién phd kich thich (46 thi

dudng nét idn) va phd phat xa (d6 thi dudng chim) ctia BagAlsPsOs6 pha tap U
Vi du 46: Biéu ché BagGasPsOz6 pha tap U

Téng hop 3 gam miu BagGasPsOzs pha tap U 1% st dung 2,0102g BaCOs,
0.0278¢ U0, va 0,8035g GaxOs va 1,1549g DAP. Mau dugc nghién bi trong 2 gid
trong chai Nalgen str dung moi trudng YSZ. Sau do bot duge chuyén sang ndi nu kim
loai nhém 6xit va nung ¢ 300°C trong khong khi trong 5 gid. Sau d6 nung ¢ 500°C,

800°C va-cudi cing ¢ 1100°C, moi 1an trong 5 gid, véi cac lan nghién trong 2 gio gilia
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cac 14n nung. FIG.52 thé hién phd kich thich (46 thi dudng nét lién) va phd phat xa (d6
thi dudng chdm) ctia BasGasPsO26 pha tap U™

Vi du 47: Diéu ché BasInsPsO26 pha tap U%"

Téng hop 3 gam méu BaglnsPsOz pha tap U 1% sir dung 1,7807g BaCOs,
0,0246g U0, va 1,0543g InxO3 va 1,0231g DAP. MAu duge nghién bi trong 2 gio
trong chai Nalgen st dung moi trwong YSZ. Sau d6 bot duoc chuyén sang ndi niu kim
loai nhom 6xit va nung & 300°C trong khong khi trong 5 gid. Sau d6 nung & 500°C,
800°C va cudi cung & 1100°C, mbi 1An trong 5 gio, véi cac lan nghién trong 2 gio gifta
céc 1an nung. FIG.53 thé hién phd kich thich (dd thi duong nét lidn) va phd phat xa (dd
thi dudong chim) ctia BaglnsPsOx6 pha tap U®".

Vi du 48: Diéu ché BagAlsVsOa6 pha tap U

Tong hop. 3 gam mau BasAlsVsOas pha tap U™ 1% st dung 2,1501g BaCOs,
0,0297g UO3, 1,0728g NH4VO; va 0,4625g ALOs. Mau duoc nghién bi trong 2 gid
trong chai Nalgen st dung moi trudng YSZ. Sau d6 bot duoc chuyén sang ndi ndu kim
loai nhom 6xit va nung & 500°C trong khong khi trong 5 gio. Sau d6 nung & 900°C va
cubi cing & 1000°C, mdi lan trong 5 gio, voi cac 1an nghién trong 2 gior gitta cac lan
nung. FIG.54 thé hién phd kich thich (d0 thi duong nét lién) va phd phat xa (do thi
duong chim) ciia BagAlsVsOae pha tap US*,

Vi du 49: Biéu ché BasGasVsOas pha tap US*

Tong hop 3 gam mau BasGasVsOzs pha tap U 1% st dung 1,9017g BaCOs,
0,0263g UOa,, O,94«88g NH,VO; va 0,7602g Gax0;. Mau duge nghién bi trong 2 gio
trong chai Nalgen st dung moi trudng YSZ. Sau d6 bot duoc chuyén sang ndi ndu kim
loai nhdm &xit va nung & 500°C trong khéng khi trong 5 gio. Sau do nung & 900°C va
cudi cung & 1000°C, mdi lan trong 5 gio, véi cac lan nghién trong 2 gid gifta cac lan
pung. FIG.55 thé hién phd kich thich (46 thi duong nét lién) va phb phat xa (dd thi
duong chim) cta BagGasVsOas pha tap US*.

Vi du 50: Diéu ché BagInsVsOas pha tap Ut
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Toéng hop 3 gam mau BagInsVsOz pha tap U 1% st dung 1,6950g BaCOs,
0,0234g UOy, 0,8457g NH4VO; va 1,0036g In203. Mau dugce nghién bi trong 2 gid
trong chai Nalgen st dung méi trudng YSZ. Sau d6 bot duge chuyén sang nbi ndu kim
loai nhom 6xit va nung & 500°C trong khong khi trong 5 gio. Sau d6 nung ¢ 900°C va
cudi cing & 1000°C, mdi 1an trong 5 gid, véi cac 1an nghién trong 2 gid gitta céc 1in
nung. FIG.56 thé hién phéd kich thich (db thi duong nét lién) va phd phét xa (dd thi
dudng chim) ciia BagIns Vs pha tap US*,

Vi du 51: Diéu ché SrALO4 pha tap U®*

Téng hop 3 gam miu SrAl,O4 pha tap U™ 1% st dung 2,1140g SrCOs, 0,0391g
UOs va 1,4748g AlLOs. Mau dugce nghién bi trong 2 gid trong chai Nalgen st dung
mdi trudng YSZ. Sau dé bdt duoc chuyén sang noi néu kim loai nhém 6xit va nung &
1100°C trong khong khi trong 5 gio. Sau khi nung bt dugce tron lai trong 2 gid va
nung ¢ 1200°C trong khong khi trong 5 gio. Sau do trén 14n tht 3 trong 2 gid va nung
& 1300°C trong 5 gid trong khong khi. FIG.57 thé hién phé kich thich (dd thi dudng

nét lién) va phd phat xa (dd thi dudng cham) cia SrAl,O4 pha tap U
Vi du 52: Diéu ché SrAIBO4 pha tap U®*

Toéng hop 3 gam mau SrAIBOs pha tap U® 1% st dung 2,2966g SrCOs,
0.0424g U0, 0,5470g Bo03 va 0,8011g AlO3. Miu duge nghién bi trong 2 gid trong
chai Nalgen sir dung mdi truong YSZ. Sau d6 bot dugc chuyén sang ndi néu kim loai
nhom Oxit va nung & 300C trong khong khi trong 5 gio. Sau d6 nung ¢ 500°C, 800°C
v cubi cing & 1000°C, mdi lan trong 5 gid, véi cac 1an nghién trong 2 gid gilta céc
l4n nung. FIG.58 thé hién phd kich thich (dd thi dudng nét 1ién) va phd phét xa (4o thi
dwong chim) cia SrAIBO; pha tap U™

Vi du 53: Didu ché Ca;SiO4 pha tap U*

Téng hop 3 gam mau CaxSiOs pha tap U™ 1% st dung 3,3742g CaCOs,
0.0920g UO2 va 1,0784¢g SiO». Mau duogc nghién bi trong 2 gid trong chai Nalgen sir
dung moi truong YSZ. Sau d6 bot dugc chuy2n sang ndi niu kim loai nhom Oxit va

nung & 1100°C trong khéng khi trong 5 gid. Sau khi nung bdt dugc trén lai trong 2 gid
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va nung & 1200°C trong khong khi trong 5 gio. FIG.59 thé hién phd kich thich (dd thi
duong nét 1ién) va phd phat xa (d thi duong chdm) ciia Ca;SiOs pha tap U,

Vi du 54: Didu ché Mg,SiO4 pha tap U

Téng hop 3 gam miu Mg,SiO4 pha tap U%* 1% sir dung 1,6513g MgO, 0,1117g
U0, va 1,3107g SiO,. Miu duoc nghién bi trong 2 gi® trong chai Nalgen sir dung moi
truong YSZ. Sau d6 bot duge chuyén sang ndi ndu kim loai nhém 6xit va nung &
1100°C trong khiong khi trong 5 gid. FIG.60 thé hién phd kich thich (dd thi dudng nét
lién) va phd phat xa (40 thi duong chim) ctia Mg2SiO4 pha tap U

Vi du 55: Didu ché CaxGeO4 pha tap U

Téng hop 3 gam mau Ca,GeOs pha tap U 1% st dung 2,6938g CaCOs,
0,0734g U0, va 1,4217g GeO2. Mau duge nghién bi trong 2 gid trong chai Nalgen st
dung moi truong YSZ. Sau do6 bot duoc chuyén sang ndi nau kim loai nhom 6xit va
nung & 1000°C trong khong khi trong 5 gi¢. Sau khi nung bt dugc tron lai trong 2 gio
va nung & 1100°C trong khong khi trong 5 gid. FIG.61 thé hién phd kich thich (dd thi
duong nét lién) va phd phat xa (d6 thi duong chim) ctia CaxGeOq pha tap U™

Vi du 56: Didu ché SryGeO4 pha tap U

Téng hop 3 gam mau Sr,GeOs pha tap U 1% st dung 2,7853g SrCOs,
0,0515g UO2 va 0,9966g GeO,. Miu dugc nghién bi trong 2 gi& trong chai Nalgen st
dung moi truong YSZ. Sau do bot dugc chuyén sang ndi niu kim loai nhdm 6xit va
nung & 1000°C trong khong khi irong 5 gio. Sau khi nung bt duoc trdn lai trong 2 gio
va nung & 1100°C trong khong khi trong 5 gid. FIG.62 thé hién phd kich thich (dd thi
dwong nét 1ién) va phd phét xa (46 thi duong chdm) ctia Sr,GeO4 pha tap U*".

Vi du 57: Didu ché Sr38i0s pha tap U

Téng hop 3 gam mau Sr3SiOs pha tap U 1% st dyng 3,5034g SrCOs3, 0,0647g
UO; va 0,5061g SiO2. Mau dugc nghién bi trong 2 gid trong chai Nalgen st dung mdi
truong YSZ. Sau do bot dugc chuyén sang ndi nu kim loai nhém 6xit va nung &

1100°C trong khong khi trong 5 gio. Sau khi nung bot dugc trdn lai trong 2 gio va
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nung & 1100°C trong khong khi trong 5 gid. FIG.63 thé hién phd kich thich (dd thi
dudng nét 1ién) va phd phat xa (dd thi duong chim) cua Sr3SiOs pha tap US".

Vi dy 58: Piéu ché CasSiOs pha tap U®*

Téng hop 3 gam mau CasSiOs pha tap U*" 1% st dung 3,8070g CaCOs,
0,1037g U0, va 0,8111g SiO,. Mau duge nghién bi trong 2 gi® trong chai Nalgen st
dung moi truong YSZ. Sau do bot duoc chuyén sang ndi ndu kim loai nhom dxit va
nung & 1100°C trong khong khi trong 5 gid. Sau khi nung bot duge tron lai trong 2 gio
va nung & 1100°C trong khong khi trong 5 gio. FIG.64 thé hi¢n phd kich thich (d0 thi
duong nét lién) va phd phat xa (4 thi duong chdm) ctia CasSiOs pha tap US™.

Vi du 59: DBidu ché SrsALO7 pha tap U

Téng hop 3 gam maiu SrsALO7 pha tap U 1% st dung 3,3569g SrCOs,
0,0620g UO; va 0,5855g Al,O3. Mau dugc nghién bi trong 2 gi® trong chai Nalgen st
dung méi truong YSZ. Sau do bot duge chuyén sang ndi nau kim loai nhom 6xit va
nung & 1100°C trong khong khi trong 5 gio. Sau khi nung bot dugc trdn lai trong 2
gid va nung ¢ 1100°C trong khong khi trong 5 gio. FIG.65 thé hién phd kich thich (d6
thi dudng nét 1idn) va phd phat xa (dd thi dudng chdm) ctia Sr4Al,O pha tap US".

Vi dy 60: Didu ché CasAl,O7 pha tap U

Téng hop 3 gam miu CasALO7 pha tap U 1% st dung 3,5581g CaCOs,
0,0970g U0, va 0,9153g AbOs. Mau duge nghién bi trong 2 gid trong chai Nalgen st
dung moi trudng YSZ. Sau d6 bot duoc chuyén sang ndi ndu kim loai nhém 6xit va
nung & 1100°C trong khong khi trong 5 gid. Sau khi nung bot duoc tron lai trong 2 gid
va nung & 1100°C trong khong khi trong 5 gid. FIG.66 thé hién phd kich thich (d thi
dudng nét lién) va phd phat xa (dd thi duong chdm) ctia CasAl,O7 pha tap US™.

Vi du 61: Diéu ché Ca3Si,07 pha tap U

Tbéng hop 3 gam mau CasSix07 pha tap U 1% st dung 3,0298g CaCOs,
0,0826g UO2 va 1,2911g SiO.. Mau duoc nghién bi trong 2 gio trong chai Nalgen su
dung mdi trwong YSZ. Sau d6 bot duogc chuyé_n sang ndi niu kim loai nhém oxit va

nung & 1100°C trong khong khi trong 5 gid. Sau khi nung bot duwoc trdn lai trong 2 gi0
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va nung & 1100°C trong khong khi trong 5 gio. FIG.67 thé hién phd kich thich (d0 thi
dwong nét lidn) va phd phét xa (dd thi duong chdm) ciia Ca3Si,O7 pha tap U |

Vi du 62: Diéu ché CaiAl14033 pha tap U

Téng hop 3 gam maiu Ca;2Ali4Os3 pha tap U 1% sir dung 2,5292g CaCOs,
0,0689g U0, va 1,5181g Al,O3. Mau duge nghién bi trong 2 gid trong chai Nalgen sir
dung moi truong YSZ. Sau d6 bot duoc chuyén sang ndi ndu kim loai nhom oxit va
nung & 1200°C trong khdng khi trong 5 gid. Sau khi nung bot dugc trdn lai trong 2 gio
va nung & 1300°C trong khong khi trong 5 gio. FIG.68 thé hién phd kich thich (dd thi

duong nét 1ién) va phd phat xa (do thi duong chidm) ctia Ca12Al14033 pha tap US™.
Vi du 63: Didu ché MgSiO; pha tap U

Tbng hop 3 gam mAiu MgSiOs pha tap U*" 1% st dung 1,1624g MgO, 0,0790g
U0, va 1,8532¢g SiOs. Mau duoc nghién bi trong 2 gio trong chai Nalgen st dung moi
truong YSZ. Sau d6 bdt duge chuyén sang ndi ndu kim loai nhdm 6xit va nung &
1000°C trong khong khi trong 5 gid. FIG.69 thé hién phd kich thich (dd thi dudng nét
lién) va phd phat xa (dd thi duong chdm) ctia MgSiOs pha tap U™,

Vi du 64: Piéu ché BaGeOs pha tap U

Téng hop 3 gam mau BaGeOs pha tap U 1% sir dung 2,2637g BaCOs,
0,0313g UO; va 1,2118g GeO,. Mau dugc nghién bi trong 2 gid trong chai Nalgen st
dung moi truong YSZ. Sau d6 bét duoc chuyén sang ndi ndu kim loai nhom oxit va
nung & 1000°C trong khong khi trong 5 gio. Sau khi nung bot dugc tron lai trong 2 gio
va nung & 1100°C trong khong khi trong 5 giv. FIG.70 thé hién phd kich thich (dd thi

duong nét lién) va phd phat xa (dd thi duong chdm) ciia BaGeOj3 pha tap US".
Vi du 65: Diéu ché MgzP,0s pha tap U*

Téng hop 3 gam mau MgsP,Os pha tap U 1% str dung 1,3335g MgO, 0,0903¢
U0, va 3,0902g DAP. Mau dugc nghién bi trong 2 gid trong chai Nalgen st dung méi
truong YSZ. Sau d6 bdt dugce chuyén sang ndi ndu kim loai nhom Oxit va nung &
300°C trong khéng khi trong 5 gio. Sau d6 nung ¢ 500°C, 700°C, 850°C va cudi cing

& 1000°C, mdi lan trong 5 gio, voi cac lan nghién trong 2 gio gitra cac ian nung.
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FIG.71 thé hién phd kich thich (dd thi duong nét lién) va phd phat xa (dd thi duong
chdm) ciia MgsP,Os pha tap U°*.

Vi du 66: Didu ché Ca3;V,0s pha tap U

Téng hop 3 gam mau CasV,0s pha tap U 1% s dung 2,4980g CaCOs,
0,0681g U0, va 1,9659g NH4VO3. Mau dugc nghién bi trong 2 gid trong chai Nalgen
st dung méi truong YSZ. Sau do6 bot dugc chuyén sang ndi ndu kim loai nhom dxit va
nung & 250°C trong khong khi trong 5 gio. Sau d6 nung & 600°C va cudi cing &
1000°C, mdi 1an trong 5 gid, véi cac 1an nghién trong 2 gid gitta céc 14n nung. FIG.72
thé hién phd kich thich (dd thi duong nét lidn) va phd phat xa (dd thi dudng cham) ciia
Ca3V,0s pha tap U®*.

Vi du 67: Diéu ché Ba3;V»0s pha tap U

Toéng hop 3 gam miu Ba;V,0s pha tap U*" 1% st dung 2,7226g BaCOs,
0,0376g UO, va 1,0868g NH4VO3. Mau dugce nghién bi trong 2 gid trong chai Nalgen
st dung moi truong YSZ. Sau d6 bot duoc chu'yén sang ndi ndu kim loai nhém oxit va
nung & 250°C trong khong khi trong 5 gio. Sau d6 nung & 600°C va cudi cing &
1000°C, mbi lan trong 5 gid, véi cac 1an nghién trong 2 gid gitta cac 14n nung. FIG.73
thé hign phd kich thich (dd thi dudng nét lidn) va phd phat xa (dd thi dudng chédm) cla
Ba3V,0s pha tap U*". |

Vi du 68: Piéu ché BaMgyV20s pha tap U®*

Tdng hop 3 gam mau BaMg,V,0s pha tap U 1% st dung 1,4062g BaCOs,
0,0194g UO,, 0,5801g MgO va 1,6839g NH4VOs. Mau duoc nghién bi trong 2 gid
trong chai Nalgen sir dung moi truong YSZ. Sau d6 bot duoc chuyén sang noi niu kim
1oai nhom 6xit va nung & 300°C trong khong khi trong 5 gio. Sau d6 nung & 600°C va
cubi cung & 900°C, mdi 14n trong 5 gid, véi cic 1an nghién trong 2 git giita cac lan
nung. FIG.74 thé hién phd kich thich (dd thi dudng nét lién) va phd phat xa (46 thi
dudng chim) ctia BbaMngzOg pha tap U®*.

Vi du 69: Bidu ché BaAl,Si>Os pha tap U
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Téng hop 3 gam mau BaALSi;Os pha tap U™ 1% st dung 1,5569g BaCOs,
0,0215g UO», 0,8125g Al,O3 va 1,0094g SiOs. MAu dugc nghién bi trong 2 gid trong
chai Nalgen sir dung mdi truong YSZ. Sau dé bot duge chuyén sang noi néu kim loai
nhom 6xit va nung & 1100°C trong khong khi trong 5 gid. Sau khi nung bdt dugce tron
lai trong 2 gio va nung & 1100°C trong khong khi trong 5 gio. FIG.75 thé hién phd
kich thich (dd thi dudng nét 1ién) va phd phat xa (dd thi dudng chim) clia BaALSiOs
pha tap U%",

Vi du 70: Diéu ché SrALSi,Os pha tap U

Téng hop 3 gam mau SrALSiOg pha tap U™ 1% st dung 1,3398g SrCOs,
0,0248g UO», 0,9347g ALOs va 1,1612g SiOa. MAu dugc nghién bi trong 2 gid trong
chai Nalgen sir dung mdi truong YSZ. Sau dé bot duge chuyén sang ndi nau kim loai
rhém 6xit va nung & 1100°C trong khdng khi trong 5 gio. Sau khi nung bt dugc tron
lai trong 2 giy va nung & 1100°C trong khong khi trong 5 gid. FIG.76 thé hién phd
kich thich (db thi dudng nét lién) va phd phét xa (d6 thi dudng chim) cia SrALSHOs
pha tap U%*. |

Vi du 71: Biéu ché CaAl;Si,0s pha tap U

Téng hop 3 gam mau CaALSi>Os pha tap U 1% st dung 1,0609g CaCOs,
0,0289¢ UO,, 1,0917g AlOs3 va 1,3563g SiOx. Mau dugc nghién bi trong 2 gid trong
chai Nalgen st dung méi truong YSZ. Sau d6 bot dugc chuyén sang ndi néu kim loai
nhém 6xit va nung & 1100°C trong khdng khi trong 5 gio. Sau khi nung bot duge trén
lai trong 2 gid va nung ¢ 1100°C trong khong khi trong 5 gio. FIG.77 thé hién phd
kich thich (dd thi duong nét 1idn) va phd phét xa (dd thi dudng chédm) cia CaALSiOg
pha tap U°*. '

Vi dy 72: Biéu ché BaGa,Si,0s pha tap U

T

ng hop 3 gam mau BaGa;SixOs pha tap U™ 1% st dung 1,2688g BaCOs,

—~

0,0175g UO,, 1,2173g Ga,0; va 0,8226g Si0s. Mau duge nghién bi trong 2 gid trong
chai Nalgen stt dung mdi truong YSZ. Sau do6 bot dugce chuyén sang noi nau kim loai
ghém 6xit va nung & 1100°C trong khong khi trong 5 gid. Sau khi nung bot duge tron

lai trong 2 gid va nung & 1100°C trong khong khi trong 5 gio. FIG.78 the hién phd
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kich thich (dd thi duong nét lién) va phd phat xa (d6 thi dudng chim) cua BaGaxSixOs
pha tap U®*. |

Vi du 73: Diéu ché CayAl;SiO7 pha tap U

Tbdng hop 3 gam miu CarAlSiO7 pha tap U 1% str dung 1,8315g CaCOs,
0,0499g UO, 0,9423g AOs3 va 0,5853g SiOa. Mau duoc nghién bi trong 2 gi¢ trong
chai Nalgen st dung mdi treong YSZ. Sau d6 bot dugc chuyén sang ndi ndu kim loai
nhom dxit va nung & 1100°C trong khong khi trong 5 gid. Sau khi nung bot dugce tron
lai trong 2 gid va nung ¢ 1100°C trong khong khi trong 5 gio. FIG.79 thé hién phd
kich thich (dd thi duong nét lién) va phd phat xa (dd thi dudng chim) cia CaALSiOy
pha tap U®".

Vi dy 74: Pidu ché Ca;BO5Cl pha tap U

Téng hop 3 gam miu Ca,BOsCl pha tap U 1% st dung 3,3330g CaCOs,
0,0908g UOs, 0,9332g CaCl, 0,5854g B203 va 0,0900g NH4Cl. Mau dugc nghién bi
trong 2 gid trong chai Nalgen st dung mdi truong YSZ. Sau do bot dugc chuyén sang
ndi ndu kim loai nhom 6xit va nung ¢ 800°C trong khong khi trong 5 gid. Sau khi
nung bot duge tron lai trong 2 gid va nung & 850°C trong khong khi trong 5 gio.
FIG.80 thé hién phd kich thich (dd thi duong nét lidn) va phd phat xa (dd thi duong
cham) ctia Ca;BO;Cl pha tap US".

Vi du 75: Piéu ché Ca,PO4CI pha tap US*

Téng hop 3 gam mau Ca,PO4Cl pha tap U 1% sir dung 1,9026g CaHPOu,
0,0755g UO», 0,7759g CaCly, 0,6718g CaCO; va 0,0748g NH4CL. Mau dugc nghién bi
trong 2 gior trong chai Nalgen st dung méi truong YSZ. Sau d6 bot duge chuyén sang
ndi niu kim loai nhém 6xit va nung & 800°C trong khong khi trong 5 gio. Sau khi
nung bot dugce tron lai trong 2 gid va nung ¢ 850°C va 900°C trong khong khi trong 5
0idy c6 nghién bi gilta qua trinh nung. FIG.81 thé hién phd kich thich (d0 thi dudong nét
lién) va phd phat xa (dd thi duong chim) ctia Ca;PO4Cl pha tap U®™.

Vi du 76: Diéu ché Cas(P04);Cl pha tap U
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Tbng hop 3 gam mau Cas(PO4)3Cl pha tap U 1% st dung 2,3076g CaHPOs,
0,0763g U0y, 0,3137g CaCly, 0,8205g CaCOs va 0,0302g NH4Cl. Mau dugc nghién bi
trong 2 git trong chai Nalgen st dung mdi truong YSZ. Sau d6 bot duge chuyén sang
ndi niu kim loai nhdm 6xit va nung & 800°C trong khong khi trong 5 gio. Sau khi
nung bdt dugc trdn lai trong 2 gid va nung ¢ 850°C va 900°C trong khong khi trong 5
gidy c6 nghién bi gilta qué trinh nung. FIG.82 thé hién phd kich thich (dd thi duong nét
lién) va phd phat xa (d6 thi duong chdm) cua Cas(PO4);Cl pha tap U®*.

Vi du 77: Diéu ché Bas(VO4);Cl pha tap U

Téng hop 3 gam mau Bas(VO4)sCl pha tap U*" 1% st dung 2,4578g BaCOs,
0,2914g BaCly, 0,0378g UO; va 0,9821g NH4VOs. Mau duge nghién bi trong 2 gio
trong chai Nalgen str dung mdi truong YSZ. Sau d6 bot dugc chuyén sang ndi ndu kim
loai nhom 0Oxit va nung & 300°C trong khong khi trong 5 gio. Sau khi nung bot dugc
tron lai trong 2 gid va nung 6 600°C va 900°C trong khong khi trong 5 gio ¢o nghién
bi gitta qua trinh nung. FIG.83 thé hién phd kich thich (dd thi dudng nét lién) va phd
phat xa (dd thi dudong chim) ctia Bas(VO4)3Cl pha tap U™,

Vi du 78: Biéu ché SrO pha tap U°*

Tong hop 3 gam mau SrO pha tap U™ 1% sir dung 4,1709g SrCOs, 0,0770g
UO,. MAu duoge nghién bi trong 2 gid trong chai Nalgen st dung méi truong YSZ. Sau
d6 bot duce chuyén sang ndi ndu kim loai nhom oxit va nung & 1100°C trong khong
khi trong 5 gid. FIG.84 thé hién phd kich thich (dd thi dudong nét lién) va phd phat xa

(dd thi dudmg chim) ciia SrC pha tap U,
Vi du 79: Diéu ché Cs,CaP,07 pha tap U

Toéng hop 3 gam miu Cs,CaP207 pha tap U 1% s dung 2,0287g CsxCOs,
0,0168g U0y, 0,6170g CaCOs va 1,6445g DAP. Mau dugc nghién bi trong 2 gi® trong
chai Nalgen s dung moi truong YSZ. Sau do bot duge chuyén sang ndi nau kim loai
uhdm Oxit va nung & 250°C trong khong khi trong 5 gio. Sau khi nung bot dugc tron
lai trong 2 gi& va nung & 600°C va 700°C trong khong khi trong 5 gio ¢6 nghién bi
gilta qua trinh nung. FIG.85 thé hién phd kich thich (dd thi duong nét lién) va phd phat

xa (do thi duong cham) cta Cs,CaP>07 pha tap U™
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Vi du 80: Didu ché Cs,SrP,07 pha tap US*

Tbng hop 3 gam mau Cs,SrP,07 pha tap U 1% st dung 1,8482g Cs2COs,
0,0153g UO», 0,8290g CaCOs va 1,4982g DAP. Mau duoc nghién bi trong 2 gid trong
chai Nalgen st dung moi treong YSZ. Sau do6 bot duge chuyén sang noi niu kim loai _
nhom 6xit va nung & 250°C trong khong khi trong 5 gio. Sau khi nung bt dugce tron
lai trong 2 gi¢ va nung & 600°C va 700°C trong khong khi trong 5 giv ¢ nghién bi
gitta qué trinh nung. F1G.86 thé hién phd kich thich (dd thi dudng nét 1in) va phd phat
xa (dd thi dudong chdm) ciia Cs2SrP207 pha tap US™.

Vi dy 81: Diéu ché Cs2CaV,07 pha tap U

Toéng hop 3 gam miu Cs,CaV,07 pha tap U 1% sir dung 1,8734g Cs,COs,
0,0155¢ UOy, 0,5698g CaCOs va 1,3452g NH4VO;. Mau duoc nghién bi trong 2 gio
trong chai Nalgen st dung moi truong YSZ. Sau d6 bot dugc chuyén sang noi ndu kim
loai nhom oxit va nung & 250°C trong khong khi trong 5 gio. Sau khi nung bdt duge
tron lai trong 2 gi¢ va nung & 600°C trong khong khi trong 5 gio. FIG.87 thé hién phd
kich thich (d thi dudng nét lién) va phd phat xa (dd thi duong chdm) ctia CsyCaV207
phatap US*.

Vi du 82: Didu ché Cs,8rV,07 pha tap U

| Téng hop 3 gam miu Cs:SrV207 pha tap U™ 1% st dung 1,7184g Cs;COs,
0.0142g UG, 0,7708g SrCOs va 1,2339g NH4VOs. Mau dugc nghién bi trong 2 gio
trong chai Nalgen st dung mdi trwong YSZ. Sau do bot duoce chuyén sang ndi néu kim
loai nhom &xit va nung & 250°C trong khéng khi trong 5 gio. Sau khi nung bot duge
tron lai trong 2 gio va nung & 600°C trong khong khi trong 5 gio. FIG.88 thé hién phd
kich thich (dd thi duong nét 1idn) va phd phat xa (dd thi duong chdm) cla Cs2SrV,07

pha tap U,
Vi du 83: Pidu ché NaCaPO4 pha tap U

Téng hop 3 gam mau NaCaPOq pha tap U 1% st dung 1,3309g NaHPOu,
0,0506g UO2, 0,9195g CaCOs va 1,2754g CaHPOs. Mau duoc nghién bi trong 2 gids
trong chai Nalgen st dung moi trudng YSZ. Sau d6 bot duge chuyén sang ndi ndu kim

loai nhom oOxit va nung & 600°C trong khong khi trong 5 gid. Sau khi nung bdt duge
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tron lai trong 2 gio va nung & 800°C va 900°C trong khong khi trong 5 gio co nghién
bi gitta qu4 trinh nung. FIG.89 thé hién phd kich thich (db thi dudng nét lién) va phd
phat xa (db thi dudong chim) ctia NaCaPO4 pha tap U,

Vi dy 84: Diéu ché LiStPO4 pha tap U

Téng hop 3 gam mau LiSrPOs pha tap U 1% st dung 0,6061g LisPOs,
0,0424g UO,, 0,7488g SrCO3 va 1,9221g SrHPOs4. Mau dugce nghién bi trong 2 gio
trong chai Nalgen st dung moi truong YSZ. Sau d6 bot dugc chuyén sang ndi niu kim
loai nhom Oxit va. nung & 600°C trong khong khi trong 5 gio. Sau khi nung bt duge
tron lai trong 2 gid va nung & 800°C trong khong khi trong 5 gio. FIG.90 thé hién phd
kich thich (dd thi dudng nét lién) va phd phét xa (dd thi dudng chdm) ctia LiStPO4 pha
tap US".

Vi du 85: Diéu ché NaSrPO4 pha tap U**

Tbng hop 3 gam mau NaSrPOs pha tap U®" 1% st dung 1,0284g NaHPOs,
0,0391g UO,, 1,0480g SrCOs va 1,3299g SrHPOs4. Mau dugc nghién bi trong 2 gio
trong chai Nalgen st dung moi truong YSZ. Sau d6 bot duoc chuyén sang ndi néu kim
loai nhom oxit va nung & 600°C trong khong khi trong 5 gi¢. Sau khi nung bot duge
tron lai trong 2 gio va nung & 800°C va 900°C trong khong khi trong 5 gio ¢6 nghién
bi gita qué trink nung. FIG.91 thé hién phd kich thich (46 thi dudng nét lién) va phd
phét xa (d6 thi dudong chdm) ctia NaSrPO4 pha tap U*.

Vi du 86: Diéu ché KSrPO4 pha tap U

Téng hop 3 gam mau KSrPO4 pha tap U 1% st dung 1,1706g KoHPOs,
0,0363g UO:, 0,9723g SrCOs va 1,2339g SrHPOs. MAu duoc nghién bi trong 2 gid
trong chai Nalgen s dung moi truong YSZ. Sau do bot duoce chuyén sang ndi néu kim
loai nhom 6xit va nung & 600°C trong khong khi trong 5 gio. Sau khi nung bot duge
tron lai trong 2 git va nung ¢ 800°C va 900°C trong khong khi trong 5 gio ¢o nghién
bi gitta qud trinh nung. FIG.92 thé hién phd kich thich (d6 thi dudng nét lién) va phd
phét xa (d6 thi duong Ch_ém) ctia KSrPO4 pha tap U,

Vi du 87: Didu ché KBaVOu pha tap US*
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'Téng hqp. 3 gam mau KBaVOs pha tap U 1% sir dung 0,7091g K»COs,
0,0277g UOz,v 2,0047g BaCOs va 1,2003g NH4VO3. Mau duoc nghién bi trong 2 gid
trong chai Nalgen st dung mdi truong YSZ. Sau d6 bot duge chuyén sang ndi ndu kim
Joai nhém 6xit va nung & 300°C trong khong khi trong 5 gid. Sau khi nung bt dugc
tron lai trong 2 gid va nung & 600°C va 900°C trong khong khi trong 5 gio co nghién
bi gifta qué trinh nung. FIG.93 thé hién phd kich thich (d4 thi dudong nét lién) va pho
phét xa (dd thi duong chdm) ctia KBaVO4 pha tap US*.

Vi du 88: Pidu ché KSrVOs pha tap U

Téng hop 3 gam miu KSrVOs pha tap U 1% sir dung 0,8526g KaCOs,
0,0333g UO,, 1,8032g SrCO; va 1.4432g NH4VOs. Mau duge nghién bi trong 2 gid
trong chai Nalgen st dung méi truong YSZ. Sau do6 bot duge chuyén sang ndi néu kim
loai nhdm oOxit va nung & 500°C trong khong khi trong 5 gio. Sau khi nung bt duoc
tron lai trong 2 gid va nung ¢ 800°C trong khong khi trong 5 gid ¢o nghién bi gitta qua
trinh nung. FIG.94 thé hién phé kich thich (d0 thi duong nét lién) va phd phét xa (dd
thi dudng chédm) ctia KSrVOq pha tap U,

Vi du 89: Pidu ché KCaVO4 pha tap U

Toéng hop 3 gam mau KCaVOs4 pha tap U 1% st dung 1,0572g KoCOs,
0,0413g UO», 1,5159g CaCO; va 1,7896g NHaVOs. Mau duoc nghién bi trong 2 gid
trong chai Nalgen stt dung méi truong YSZ. Sau do bot dugc chuyén sang ndi ndu kim
loai nhom 6xit va nung & 500°C trong khong khi trong 5 gi¢. Sau khi nung bot duge
tron lai trong 2 gid va nung ¢ 800°C trong khong khi trong 5 gid ¢d nghién bi giita qua
trinh nung. FIG.95 thé hién phé kich thich (dd thi duong nét lién) va phd phét xa (dd
thi dudng chdm) cia KCaVO; pha tap U,

Vi du 90: Bidu ché BaP,Os pha tap U%*

Téng hop 3 gam miu BaP20s pha tap U™ 1% sir dung 2,3388g BaHPOu,
0,0273g U0z va 1,3505g DAP. Mau dugc nghién bi trong 2 gid trong chai Nalgen st
dung moéi truong YSZ. Sau do bot dugce chuyén sang ndi néu kim loai nhém 6xit va
nung & 150°C trong khéng khi trong 5 gio. Sau d6 nung & 300°C, 500°C, 700°C va

cuoi cung & 800°C, moi Ian trong 5 gid, véi cac 1an nghién trong 2 giv gilta cc lan
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nung. FIG.96 thé hién phd kich thich (d thi duong nét lidn) va phd phdt xa (dd thi
dudng chim) ctia BaP20s pha tap U®".

Vi du 91: Biu ché CaV,06 pha tap U

Téng hop 3 gam miu CaV,06 pha tap U*" 1% st dung 1,2389g CaCOs,
0,0378g UO, va 2,9253g NH4VO;. Mau dugc nghién bi trong 2 gid trong chai Nalgen
stir dung méi truong YSZ. Sau d6 bot dugc chuyén sang ndi ndu kim loai nhém 6xit va
nung & 500°C trong khong khi trong 5 gio. Sau d6 nung ¢ 600°C va cudi cing &
700°C, mdi 14n trong 5 gid, véi cac 14n nghién trong 2 gi&r giita céc lan nung. FIG.97
thé hién phd kich thich (dd thi dudng nét lidn) va phd phét xa (dd thi dudng chim) cia

CaV,0 pha tap U,
Vi du 92: Didu ché Srs(BO;3);Cl pha tap U

Téng hop 3 gam mau Srs(BO3)sCl pha tap U 1% sir dung 2,9975g SrCOs,
0,0616g UO», 0,3617g SrCly, 0,4765g B20; va 0,0244g NH4CL. Mau dugc nghién bi
trong 2 gid trong chai Nalgen st dung moi truong YSZ. Sau d6 bot duge chuyén sang
ndi nAu kim loai nhdom 6xit va nung & 800°C trong khong khi trong 5 gid. Sau khi
nung bot dugce tron lai trong 2 gid va nung & 850°C trong khong khi trong 5 gio.
FIG.98 thé hién phd kich thich (dd thi dwong nét lidn) va phd phat xa (d0 thi dudng
chédm) cta Srs(BOs);Cl pha tap U®*.

Vi du 93: Diéu ché LiStBO; pha tap U®*

Téng hop 3 gam méiu LiSrBO; pha tap U 1% su dung 0,9637g LiBO,
0,0523g UO; va 2,8310g SrCO:s. Mau dugc nghién bi trong 2 gid trong chai Nalgen st
dung méi trudng YSZ. Sau dd bot dugc chuyén sang ndi niu kim loai nhdom oxit va
nung & 700°C trong khong khi trong 5 gid. Sau khi nung bot dugc iron lai trong 2 gio
va nung & 750°C trong khong khi trong 5 gio ¢6 nghién bi gitta qua trinh nung. F1G.99
thé hién phd kich thich (¢ thi duong nét lién) va phd phat xa (dd thi dudng chim) ciia
LiSrBOs pha tap US".

Vi du 94: Piéu ché LiCaBO; pha tap U
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Téng hop 3 gam miu LiCaBO; pha tap U*" 1% st dung 1,3844g LiBOx,
0,0751g UO» va 2,7574g CaCO;3. Mau dugce nghién bi trong 2 gid trong chai Nalgen
st dung moi truong YSZ. Sau do6 bt duge chuyén sang ndi ndu kim loai nhom oxit va
nung & 700°C trong khong khi trong 5 gid. FIG.100 thé hién phd kich thich (d thi
duong nét lién) va phd phat xa (dd thi duong chdm) ctia LiCaBOj3 pha tap U®*.

Vi du 95: Biéu ché Sr;GeO4F pha tap U

Téng hop 3 gam mAu Sr;GeOsF pha tap U 1% sir dung 0,4455g SrF2, 0,0192¢
UO,, 0,7418g GeO, va 2,5863g SrCOs. Mau dugc nghién bi trong 2 gid trong chai
Nalgen st dung mdi truong YSZ. Sau do6 bot duoc chuyén sang ndi néu kim loai nhom
oxit va nung & 1000°C trong khong khi trong 5 gio. Sau khi nung bot dugc tron lai
trong 2 gid va nung & 1050°C trong khoéng khi trong 5 gid ¢o nghién bi giita qu4 trinh
nung. FIG.101 thé hién phé kich thich (dd thi duong nét lién) va phd phét xa (d0 thi
dudng chdm) ctia Sr3GeO4F pha tap U™

Vi du 96: Bidu ché Ba;BPO7 pha tap U

Téng hop 3 gam mau BasBPO;7 pha tap U%" 1% st dung 0,5579g BPOs,
0,0427g UO, va 3,0914g BaCOs3. Miu duoc nghién bi trong 2 gi¢ trong chai Nalgen
stt dung moi truong YSZ. Sau do bot duge chuyén sang ndi ndu kim loai nhom oxit va
nung & 1100°C trong khong khi trong 5 gio. Sau khi nung bot duoc tron lai trong 2 gio
va nung & 1100°C trong khong khi trong 5 gio ¢6 nghién bi giita qué trinh nung.
FIG.102 thé hién phd kich thich (dd thj duong nét lién) va phd phat xa (dd thi duong
chidm) cia BasBPO7 pha tap s,

Vi du 97: Biéu ché Sr;BPO7 pha tap U

Téng hop 3 gam mAu Sr3BPO7 pha tap US* 1% st dung 0,7535g BPO4, 0,0577g
U0, va 3,1233g SrCO:s. Mau duge nghién bi trong 2 gior trong chai Nalgen st dung
mdi truomg YSZ. Sau d6 bt duoc chuyén sang ndi niu kim loai nhom oxit va nung &
1100°C trong khong khi trong 5 gid. Sau khi nung bot dugc tron lai trong 2 gi¢ va
nung ¢ 1100°C trohg khéng khi trong 5 gid cb nghién bi giita qué trinh nung. F1G.103
thé hi¢n phd kich thich (d6 thi dudng nét lidn) va phd phat xa (db thi dudng chim) clia
Sr3BPO7 pha tap U
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Vi du 98: Diéu ché BasBsSi»O16 pha tap U**

Téng hop 3 gam miu BasBeSi2O16 pha tap U™ 1% sit dung 0,4798g SiOs,
0,0307g UO, va 2,7108g BaB,04-H,0. Mau dugc nghién bi trong 2 gi® trong chai
Nalgen st dung moi truong YSZ. Sau d6 bot duge chuyén sang ndi ndu kim loai nhdm
oxit va nung & 750°C trong khong khi trong 5 giv. FIG.104 thé hién phd kich thich (dd
thi dudng nét lién) va phd phét xa (dd thi duong chim) ctia BasBeSi2O16 pha tap U™,

Vi du 99: Diéu ché Sr;B,SiOs pha tap U

Téng hop 3 gam mau Sr3B2SiOs pha tap US* 1% st dung 0,4269g SiO2, 0,5162g
B,03, 0,0546g U0, va 2,9554g SrCOs. Mau dugc nghién bi trong 2 gid trong chai
Nalgen st dung méi truong YSZ. Sau do6 bot duoc chuyén sang noi néu kim loai nhom
oxit va nung & 500°C trong khong khi trong 5 gid. Sau d6 nung ¢ 900°C va cubi cing
& 1100°C, mdi lan trong 5 gid, véi cic lan nghién trong 2 gio gitta céc 1an nung.
FIG.105 thé hién phd kich thich (dd thi duong nét lidn) va phd phat xa (dd thi duong
chAm) ctia Sr3B,SiOs pha tap US".

Vi du 100: Didu ché Cai1B,SisOx pha tap Ut

Toéng hop 3 gam mau Cai1B2SisO2 pha tap U 1% sir dung 0,8012g SiOs,
0,2422g B203, 0,0939g UG, va 3,4472g CaCOs. Mau dugc nghién bi trong 2 gid trong
chai Nalgen st dung moéi truong YSZ. Sau do6 bot duge chuyén sang noi niu kim loai
rhdm dxit va nung & 500°C trong khong khi trong 5 gio. Sau d6 nung ¢ 900°C va cudi
cing & 1100°C, mbi 1an trong 5 gio, véi cac 14n nghién trong 2 gid gifta cac 14n nung.
F1G.106 thé hién phd kich thich (dd thi dudong nét lién) va phd phét xa (dd thi duong
chim) ctia Ca11B2SisO2 pha tap U™

Vidu 101: Diéu ché S'r3AlloSiOzfj pha tap U%

Téng hop 3 gam mau Sr3AlioSiOz pha tap U 1% sir dung 0,2146g SiOs,
1,7276g AlOs, 0,0275g UO, va 1,4859g SrCOs. Mau dugc nghién bi trong 2 gid trong
chai Nalgen st dung moi truong YSZ. Sau d6 bot dugc chuyén sang noi néu kim loai
nhom Oxit va nung ¢ 1100°C trong khong khi trong 5 gid. Sau d6 nung ¢ 1100°C, moi

1An trong 5 gio, v6i cac 1an nghién trong 2 gid gifta céc 1an nung. FIG.107 thé hién phd
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kich thich (dd thi dudng nét 1ién) va phd phat xa (dd thi dudng cham) ctia Sr3Al10SiO20
pha tap U,

Vi du 102: Diéu ché Bag sAl11SisOs3 pha tap U

Téng hop 3 gam mAu BaesAl;1SisO33 pha tap U™ 1% sir dung 0,5096g SiO»,
0,9024g AlOs, 0,0282g UO; va 2,0435g BaCOs. M3au dugc nghién bi trong 2 gid
trong chai Nalgen st dung mdi truong YSZ. Sau d6 bot dugc chuyén sang ndi néu kim
loai nhom 6Oxit va nung & 1100°C trong khong khi trong 5 gi¢. Sau d6 nung ¢ 1100°C,
mdi n trong 5 gid, v6i cac 1an nghién trong 2 gid gitta cac 14n nung. FIG.108 thé hién
phd kich thich (dd thi dwong nét lidn) va phd phat xa (dd thi dudng chim) cia

Bas.sAl11SisO33 pha tap U°".
Vi du 103: Diéu ché Sr10GasScaO2s pha tap U

Tbng hop 3 gam mAu Sri0GagScaO2s pha tap U 1% st dung 0,8929g Ga,Os,
0,4380g Sc203, 0,0429g UO; va 2,3207g SrCO:s. Mau duogc nghién bi trong 2 gi¢ trong
chai Nalgen st dung moi truong YSZ. Sau do6 bot duge chuyén sang ndi niu kim loai
nhdm oxit va nung & 1100°C trong khéng khi trong 5 gio. Sau d6 nung & 1100°C, moi
lan trong 5 gio, v6i cac 1an nghién trong 2 gid gitta qud trinh nung. FIG.109 thé hién
phé kich thich (dd thi dudng nét lidn) va phd phat xa (46 thi duong chim) cia
Sr10GasScaOas pha tap U,

Vi du 104: Biéu ché LiBa,BsO1o pha tap U

Téng hop 3 gam miu LiBa;BsO1o pha tap U 1% st dung 0,2999g LiBOx,
0,0625g UO, va 2,8761g BaB,04-H,0. Mau dugc nghién bi trong 2 gid trong chai
Nalgen sir dung méi truong YSZ. Sau do bot duge chuyén sang ndi niu kim loai nhdm
oxit va nung & S00°C trong khong khi trong 5 gid. Sau khi nung bot duoc trdn lai trong
2 gid va nung & 600°C trong khdng khi trong 5 gid ¢6 nghién bi giita qua trinh nung.
FIG.110 thé hién phd kich thich (dd thi duong nét lién) va phd phat xa (d thi duong
chém) ctia LiBa:BsO10 pha tap U™,

Vi du 105: Diéu ché LiSrsB30y pha tap U
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Téng hop 3 gam méu LiSraB30y pha tap U 1% st dung 0,4699g LixB4O7,
0,0600g UO,, 3,2487g SrCO3 va 0,1934g B20s. M3u dugc nghién bi trong 2 gid trong
chai Nalgen st dung mo6i treong YSZ. Sau do6 bot dugc chuyén sang ndi ndu kim loai
nhom dxit va nung & 500°C trong khong khi trong 5 gid. Sau khi nung bot dugc tron
lai trong 2 gid va nung & 600°C va 700°C trong khong khi trong 5 gid ¢o nghién bi
gifta qua trinh nung. FIG.111 thé hién phd kich thich (d thi duong nét lidn) va phd
phét xa (d6 thi dudong chidm) cta LiSraB30y pha tap U®".

Trong khi céc ddc tinh nhét dinh cua sang ché d4 dugc minh hoa va mo ta &
day, nguoi ¢6 hiéu biét trung binh trong linh vuc c6 thé thuc hién nhidu thay doi va
sira ddi. Do d6, cin hiéu ring cac yéu cau bao hd di kem nhim muc dich bao ham tit

ca cac stra d6i va thay doi nay khi nam trong tinh than thuc sy cta sang ché.
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1. Thiét bi chira ngudn sang LED ghép cdp quang hoc véi chét 1an quang

pha tap U®" phat xa mau xanh luc dugc chon tir nhém bao gdm chit l1an quang

phosphat-vanadat pha tap U%*, chét 14n quang halogenua pha tap U®", chét 1an quang

oxyhalogenua pha tap U%*, chét 1an quang silicat-germanat pha tap U®", chét 14n quang

oxit kiém thd pha tap U®" va su két hop cua chung;
p p P g

trong do,

chét 1an quang phosphat-vanadat pha tap U*" duoc chon tir nhom bao gom:

(A2) Basx [Sr, Ca, Mgl [P1oy, Vy207: U; trong d6 0<x<2, 0<y<I va x#0 khi

v=0;

(A3) [Ba, Sr, Ca, Mg].4[P, V]209: Ut*;

(A4) [Ba, Sr, Ca, Mg|3[P, V]s013: U%";

(AS) [Ba, Sr, Ca, Mglu[B, Al, Ga, In][P, V]Os: U*;
(A6) [Ba, Sr, Ca, Mg]s[B, Al, Ga, In]s[P, V]5026: U*;
(A8) As[Ba, St, Ca, Mg][P, V,07: Ut*;

(A9) A[Ba, St, Ca, Mg][P, V]Os: U®;

(A10) [Ba, Sr, Ca, Mg][P, V]20s: U%*;

(A11) [Ba, Sr, Ca, Mg]s[B, Al, Ga, In][P, V]|07: Ut*; va
(A12) [Ba, St, Ca, Mgho{P, V]6O2s: U®*;

chét 14n quang halogenua pha tap U®" duge chon tir nhém bao gom:
(B2) A|Ba, Sr, Ca, Mg]Xs: U*; va
(B3) [Ba, Sr, Ca, Mg|xXas: U,

chét 14n quang oxyhalogenua pha tap U%* dugc chon tir nhom bao gOn:

(C1) |Ba, Sr, Ca, Mg]2[B, Al, Ga, In]OsX: U%";
(C2) [Ba, Sr, Ca, Mg]z[P, V]04X: U,

(C4) [Ba, Sr, Ca, Mg]s[B, Al, Ga, In]309X: U va
(C5) [Ba, Sr, Ca, Mg]s[S1, Ge]OaX: Ust:

chét 1an quang silicat-germanat pha tap U*" dugc chon tir nhém bao gom:

: a Qe Tol. QG (3 . T 76+
(D1) . [Ba, 5z, Ca, Mg]o[51, Ge]O4: U
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(D2) [Ba, Sr, Ca, Mg|3[Si, Ge]Os: U*;

(D3) [Ba, Sr, Ca, Mg]3[Si, Ge].07: U*;

(D4) [Ba, Sr, Ca, Mg][Si, Ge]Os: U,

(D5) [Ba, Sr, Ca, Mg][B, Al, Ga, In]z[Si, Ge].Os: us;

(D6) [Ba, Sr, Ca, Mg]2[B, Al, Ga, In]2[Si, Ge]O7: us;

(D7) [Ba, Sr, Ca, Mg}s[B, Al, Ga, InJs[Si, Ge]2O16: US*;
(DR) [Ba, Sr, Ca, Mg]3[B, AL, Ga, In]2[Si, Ge]Os: U™

(D9) [Ba, Sr, Ca, Mg]u1[B, Al, Ga, In]2[Si, Gel4On: U*";
(D10) [Ba, Sr, Ca, Mgl]s[B, Al, Ga, In]10[Si, Ge]O2: U*; va
(D11) [Ba, Sr, Ca, Mglss[B, Al, Ga, In]11[Si, Ge]sO33: U va

chit 1an quang oxit kiém thd pha tap U™ dugc chon tir nhém bao gom:

(E1) [Ba, S, Ca, Mg][B, Al Ga, InJsO7: US*;

(E2) [Ba, Sr, Ca, Mg]3[B, Al, Ga, In]20s: U®";

(E3) [Ba, Sr, Ca, Mg] [B, Al Ga, In]6O10: U%;

(E4) [Ba, Sr, Ca, Mg][B, Al Ga, In],04: U%*;

(E5) [Ba, Sr, Ca, Mg]4[B, Al, Ga, In],07: U%*;

(E6) [Ba, Sr, Ca, Mg]i2[B, Al Ga, In]14033: U%;
(E7) A[Ba, Sr, Ca, Mg][B, Al, Ga, In]O3: U®";

(E9) [Ba, Sr, Ca, Mg][B, Al, Ga, In, Sc]20s: ust:
(E10) A[Ba, Sr, Ca, Mg]h[B, Al, Ga, In]sO10: Us*: va
(E11) A[Ba, Sr, Ca, Mgls[B, Al, Ga, In]309: U**;

trong do,
Alali, Na, K, Rb, Cs, hoic su két hop cta chung

X 1a F, Cl, Br hoac su két hop cua ching.

2. Thiét bi theo didm 1, trong d6 chit 14n quang pha tap U®" phat xa mau
xanh luc 12 chit lan quang phosphat-vanadat pha tap U dugc chon tir nhém bao gdm:

(A2) Baxx [St, Ca, Mgk [Py, Vy]207: U; trong d6 0<x<2, 0<y<I va x:#0 khi

y=0;

(A3) [Ba, Sr, Ca, Mgl4[P, V]20s: U%";

(A4) [Ba, Sr, Ca, Mgls[P, V«Ois: Ut
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(A5) [Ba, Sr, Ca, Mgl4[B, Al, Ga, In][P, V]Os: U%*;

(A6) [Ba, Sr, Ca, Mg]e[B, Al, Ga, In]s[P, V]5sO2: U*";

(A8) Ay[Ba, Sr, Ca, Mg][P, V],07: U%*;

(A9) A[Ba, Sr, Ca, Mg][P, V]O4: U®;

(A10) [Ba, Sr, Ca, Mg][P, V],0s: U%*;

(Al1) [Ba, Sr, Ca, Mg]3[B, Al Ga, In][P, V]O7: U%*; va

(A12) [Ba, Sr, Ca, Mg]io[P, V]6O2s: U™

3. Thiét bi theo c‘ﬁém 1, trong d6 chéit 1an quang pha tap U®" phat xa mau

xanh lyc 14 chét 14n quang halogenua pha tap U dugc chon tir nhom bao gbm:
(B2) A|Ba, Sr, Ca, Mg]X3: Ut"; va
(B3) [Ba, Sr, Ca, Mg]x2X4: U*",

4. Thiét bi theo diém 1, trong d6 chit 1an quang pha tap U®" phét xa mau
xanh luc la chét 1an quang oxyhalogenua pha tap U®* dugc chon tir nhém bao gbm:

(C1) [Ba, Sr, Ca, Mg]y[B, Al, Ga, In]JOsX: Us;

(C2) [Ba, Sr, Ca, MgJa[P, V]O4X: U,

(C4) [Ba, Sr, Ca, Mg]s[B, Al, Ga, In]30¢X: U®"; va

(C5) |Ba, Sr, Ca, Mg]3[Si, Ge]O4X: U,

5. Thiét bi theo diém 1, trong d6 chit l4n quang pha tap U°" phat xa mau
xanh luc 14 chit 1an quang silicat-germanat pha tap U%" dugc chon tir nhém bao gdm:

(D1) [Ba, Sr, Ca, Mg]2[Si, Ge]Os: U,

(D2) [Ba, Sr, Ca, Mg]3[Si, Ge]Os: U,

(D3) [Ba, Sr, Ca, Mg]3[Si, Ge],07: U%;

(D4) [Ba, Sr, Ca, Mg][Si, Ge]Os3: Ut

(D5) [Ba, Sr, Ca, Mg][B, Al, Ga, In]>[Si, Ge],Os: U,

(D6) [Ba, Sr, Ca, Mg][B, Al, Ga, In]2[Si, Ge]O7: U%*;

(D7) [Ba, Sr, Ca, Mg]s[B, Al, Ga, In]e[Si, Ge]201s: us;

(D8) |[Ba, Sr, Ca, Mg]3[B, Al, Ga, In],[Si, Ge]Os: U,

(D9) [Ba, Sr, Ca, Mgli[B, Al, Ga, In]2[Si, Ge]4O22: U%*;

(D10) [Ba, Sr, Ca, Mg5[B, Al Ga, In]io[Si, Ge]O2: US*; va
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(D11) [Ba, St, Ca, Mglss[B, Al, Ga, In]11[Si, Ge]sO33: U

6.

Thiét bi theo diém 1, trong d6 chit l1an quang pha tap U" phat xa mau

xanh luc 14 chét 14n quang oxit kiém thd pha tap U®* dugc chon tir nhém bao gdm:

(ED
(E2)
(E3)
(E4)
(E5)
(E6)
(ET)
(E9)

[Ba, Sr, Ca, Mg][B, Al, Ga, InJsO7: U,
[Ba, Sr, Ca, Mg]s[B, Al, Ga, In],0s: U*";
[Ba, Sr, Ca, Mg][B, Al, Ga, In]¢O10: U%*;
[Ba, Sr, Ca, Mg][B, Al, Ga, In],04: U%*;
[Ba, Sr, Ca, Mgl4[B, Al, Ga, In]07: U%;
[Ba, Sr, Ca, Mg]i2[B, Al, Ga, In]14033: U%";
A[Ba, Sr, Ca, Mg][B, Al, Ga, In]Os: U%*;
[Ba, Sr, Ca, Mgla[B, AL Ga, In, Sc|20s. U,

(E10) A[Ba, Sr, Ca, Mgl[B, Al, Ga, In]sO1o: U*; va
(E11) A[Ba, Sr, Ca, Mgl4[B, AL Ga, In]309: Ut*.

7.

cong thic 1

Thiét bi theo diém 1, trong d6 thiét bi nay chira thém chat 1an quang c6

Ax MFy:Mn4+
I

trong do

8.

K SiFg:Mn**.

9.

10.

AlaLi, Na, K, Rb, Cs, hodc su két hop cta ching;

M 12 Si, Ge, Sn, Ti, Zr, Al, Ga, In, Sc, Hf, Y, La, Nb, Ta, Bi, Gd, hodc su
két hop cla chung;

x 12 gié tri tuyét d6i ctia dién tich cia ion MFy; va

y1a 5, 6 hoac 7.

Thiét bi theo diém 7, trong d6 chét lan quang c6 cong thic I 1a

Dung cu phat sang chtra thiét bi theo diém 1.
Dung cu dén nén chira thiét bi theo diém 1.
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11.  Dung cu dén nén theo diém 10, trong d6 thiét bi chira chét 14n quang pha
tap U®" phat xa mau xanh luc duge chon tir nhém bao gdm Sr3B20s: UY, CasB20:
US, CaoPeO2s: U, SrioPsOas: US*, SrAIPOs: U, BasAlPOs: US*, SraSiOq: U,
CaxSiOs: U, SrsALOs: U, CazALOs: U, CaipAlisOs3: U, CaAlLSiO7: U,
Ca;BOsCl: U, Ca;PO4CL: U, Srs(BOs3)sCl: U, CaxGeOs: U, SrGeOs: U,
NaCaPOs: U, CaslmOs: US*, LiStBOs: U®', LiCaBOs: U%, Sr3GaxOs: U®", va
LiSraB309: US™,

12.  Tivi chira dung cu dén nén theo diém 10.
13.  Dién thoai di dong chtta dung cu den nén theo diém 10.
14.  Man hinh may tinh chira dung cu dén nén theo diém 10.

15.  Chét 14n quang pha tap U°" phat xa mau xanh luc, duge chon tir [Ba, Sr,
Ca, Mgl4[B, Al, Ga, In][P, V]Os: U®" va [Ba, Sr, Ca, Mg]s[B, Ai, Ga, In]s[P, V]5O2s:
uer,

16.  Thiét bi chira ngudn sang LED ghép cip quang hoc véi chat 1an quang
pha tap U®" phdt xa mau xanh luc dugc chon tir nhém bao gdm chit 1an quang
phosphat-vanadat pha tap U%*, chét 14n quang halogenua pha tap U°®", chat 1an quang
oxyhalogenua pha tap U®*, chét lan quang silicat-germanat pha tap U, chét 14n quang

oxit kiém thd pha tap US* va su két hop cta chiing,

trong do,

chét 1ar quang phosphat-vanadat pha tap U dwgc chon tir nhém bao gdm:

(A2) Baxx [Sr, Ca, Mglx [P1.y, Vy]207: U*"; trong d6 0<x<2, 0<y<l va x£0 khi
=0 |

(A3) [Ba, St, Ca, Mgla[P, VI:0v: US*;

(A4) [Ba, Sr, Ca, Mg]s[P, V]4O13: Ut

(A5) [Ba, Sr, Ca, Mg]4|B, Al, Ga, In][P, V]Os: U%";

(A6) [Ba, Sr, Ca, Mg]e[B, Al, Ga, In]s|P, Vis026: U*";
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(A8) As[Ba, St, Ca, Mg][P, V]:07: US*;

(A9) A[Ba, St, Ca, Mg][P, V]Os: U**;

(A10) [Ba, St, Ca, Mg][P, V]20s: U®*:

(A11) [Ba, Sr, Ca, Mgls[B, Al, Ga, In][P, V]O7: U**; va
(A12) [Ba, St, Ca, Mg]io[P, V]sOas: US*;

trong do6, A 1la Li, Na, K, Rb, Cs, hodc su két hop cua ching;

chét 14n quang halogenua pha tap U*" dugc chon tir nhém bao gbm:

(Bz) A[Ba) Sr) Ca) Mg]X3 U6+; Vél
(B3) [Ba, Sr, Ca, Mg]2X4: U6+;

trong do,
A 1a Li, Na, K, Rb, Cs, hoac su két hop cua ching;

va X 1a F, Cl, Br hoac su két hop cua chiing;
chat 1an quang oxyhalogenua pha tap U®" dugc chon tir nhom bao gom:

(C1) [Ba, Sr, Ca, Mg]2[B, Al, Ga, In]OsX: U%;
(C2) [Ba, Sr, Ca, Mg]z[P, V]04X: U®";

(C4) [Ba, Sr, Ca, Mg]s[B, Al, Ga. In]309X: U va
(C5) [Ba, Sr, Ca, Mgls[Si, Ge]OsX: US*;

trong dé X 1a F, Cl, Br hodc su két hop cua chung;

va chét 1an quang oxit kiém thd pha tap U®* duge chon tir nhom bao gbm:

(E1) [Ba, St, Ca, Mg][B, Al, Ga, InJ1O7: US*;

(E2) [Ba, Sr, Ca, Mgl3[B, Al, Ga, In]206: U%";

(E3) [Ba, St, Ca, Mg][B, AL, Ga, In]sOu0: U*;

(E4) [Ba, St, Ca, Mg][B, Al, Ga, In|x04: U*;

(E5) [Ba, Sr, Ca, Mgl4[B, Al, Ga, In]2O7: U%%;

(E6) -[Ba_, Sr, Ca, Mg]n[B, Al, Ga, In]14033: U%*;
(B7) A[Ba, Sr, Ca, Mg][B, Al, Ga, In]Os: U*;

(E9) [Ba, Sr, Ca, Mg]2[B, Al, Ga, In, Sc]20s. Ut
(E10) A[Ba, Sr, Ca, Mgh[B, Al, Ga, In]sO10: U%; va
(E11) A[Ba, Sr, Ca, Mgli[B, Al, Ga, In]30s: Ut
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trong d6, A 13 Li, Na, K, Rb, Cs, hodc su Kkét hop cua ching.

17.

Thiét bi theo diém 16, trong d6 chét 1an quang pha tap U®" phat xa mau

xarh luc 13 chit 1an quang phosphat-vanadat pha tap U®*.

18.

Thiét bi theo diém 16, trong d6 chét 1an quang pha tap U" phat xa mau

xanh luc 1 chit 1an quang halogenua pha tap U%*.

19.

Thiét bi theo didm 16, trong d6 chét 14n quang pha tap U®" phat xa mau

xanh luc 1a chét 1an quang oxyhalogenua pha tap U™

20.

Thiét bi theo diém 16, trong d6 chét 1an quang pha tap U®" phat xa mau

xanh luc 14 chit 1an quang silicat-germanat pha tap U%* dugc chon tir nhom bao gom:

(B1)
(D2)
(D3)
(D4)
(D3)
(Do)
(D7)
D3)
D9)

[Ba, Sr, Ca, Mg],[Si, Ge]O4: U;

[Ba, Sr, Ca, Mg]3[Si, Ge]Os: U™

[Ba, Sr, Ca, Mg]3[Si, Ge]»O7: U;

[Ba, Sr, Ca. Mg][Si, Ge]Os: UT™;

[Ba, Sr, Ca, Mg][B, Al, Ga, In]o[Si, Ge]20s: U®";
[Ba, Sr, Ca, Mg]2[B, Al, Ga, In]>[Si, Ge]O7: U%*;
(Ba, Sr, Ca, MgJs[B, Al, Ga, InJe[Si, Gel:01e: US*;
[Ba, Sr, Ca, Mg]5[B. Al, Ga, In]>[Si, Ge]Os: U®*;
[Ba, Sr, Ca, Mg]n|B, Al, Ga, In]2[Si, Ge]4On2: ust;

(D10) [Ba, Sr, Ca, Mgls[B, Al, Ga, In]io[Si, Ge]O20: U™; va
(D11) [Ba, S, Ca, Mgles[B, AL Ga, In]i[Si, Ge]sOss: U™,

21.

Thiét bi theo didm 16, trong d6 chét 1an quang pha tap U" phat xa mau

xanh lyuc 12 chét 1an quang oxit kiém thd pha tap U,
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