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1 Step 1, provide a guantum dot material and a first solvent, mix the
quantum dot material with the first solvent together, and make

the quantum dot material and the first solvent uniformly

dispersed, so as to obtain a first mixed solution

Step 2, provide a second solvent scluble with the first solvent, add the
secand solvent into the first solvent, and mix the second

solvent with the first solvent to be uniform, so as to obtain a

~

second mixed sclution having the viscosity ranging from 1 cps
to 10 cps

Step 3, provide a third salvent soluble with the first solvent and the
second solvent, add the third solvent into the second mixed
solution, and mix the third solvent with the second mixed

solution to be uniform, so as to obtain quantum dot printing ink
having the viscosity ranging from 1 ¢ps to 10 cps and the

surface tension ranging from 30 dyne/cm to 40 dyne/cm

N

(57) Abstract: Provided are a method for preparing quantum dot printing
ink, and the prepared quantum dot printing ink. The method for preparing
quantum dot printing ink comprises the following steps: step 1, providing a
quantum dot material and a first solvent, mixing the quantum dot material
with the first solvent together, and making the quantum dot material and the
first solvent uniformly dispersed, so as to obtain a first mixed solution; step
2, providing a second solvent soluble with the first solvent, adding the
second solvent into the first solvent according to a volume proportion 1:2 to
2:1 of the first solvent to the second solvent, and mixing the second solvent
with the first solvent to be uniform, so as to obtain a second mixed solution
having the viscosity ranging from 1 cps to 10 cps; and step 3, providing a
third solvent soluble with the first solvent and the second solvent, adding the
third solvent into the second mixed solution according to a volume propor-
tion 1:2 to 2:1 of the sum of the first solvent and the second solvent to the
third solvent, and mixing the third solvent with the second mixed solution to
be uniform, so as to obtain quantum dot printing ink having the viscosity
ranging from 1 cps to 10 cps and the surface tension ranging from 30
dyne/cm to 40 dyne/cm. By mixing multiple solvents, quantum dot printing
ink suitable for quantum dot printing in viscosity, surface tension, dry condi-
tion and other performance indicators can be prepared; and a surfactant is
prevented from being added into the ink, thereby avoiding impact on electric
conduction and light-emitting performance of a film.

(57) THE.:
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Rft—FETr 'ETTEU%ﬂ(E’Jﬁ?'H’EE/zE&ﬁ?UHE’JE? HAT Eﬂ%ﬂ( B fT R Sk T VE WG LT B 3R:
B, R ?'EMPH‘?'EB B, HE@?‘EHPH‘?'EB U/‘%AT i, s, " -RGE
s *9«2 Rt 5%E— 'JFLFEI’J’EB B, R — U‘?% BRIFAATIEE A 1:2~2:1 BELEL, K BT
WRE Uﬁﬂﬂiﬂ?ﬁ*l‘%AﬁéﬂﬁﬂfJ ‘%Ai’]/? Hﬁ?hﬁf“?'f 1~10cpsZIEﬂE’J§B~/%A B PR, iRt
H— % VA ELIR IS =08, $RHREE —VE R 5 5 AR e AN 5 5 A RIRAERRR L Oy 1a~201 I ER A,
'HFEL/;B WS I — /%Aﬁ/ﬁﬁp /%Ai']/j T?i”*ﬁrEINIOCpsZIEﬂ M 9K JITE 30~ 40dyne/ecm 2
EﬂE’Ji?'EﬂEﬂ%ﬂ( R 2 FERIIRS, FTLABCHI SR RIS FIRFA M R fabr & G SR 4T
TR B 1 ST RS20, ﬁﬁaﬁmﬁﬁ?ﬁﬁﬂﬂzﬁﬁ{ﬁﬁ I, XTI B G Xof JHEE S 11 32 FL P B R e B P A S
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BT ST BB h A BT BT ST B

AR
AR AR FHARAIR, I A E T ST B A S %
B 3408 T BATP K.

BEEKR

F FR45 K 3h (semiconductor nanocrystals, %% NCs), Z45R T H

1-100nm 4 F-FAR K b ks, & T FFHRM AR G R T FTHE AT

RHZE, RREANBRBGE TR, WEELEGRTRERTAEMT S
F oG AR LEM, T ZILEITGAHE R, Rk R & F 5 (quantum
dots, %455 QDs).

BTN AL (B R, BEL . T M&ékzua &,
FRESHKIINHES, RTHLALSYETFRERT R L T; ‘%:’J‘
5 REA G A, RERBIAS, 208K TETLSFRBTEER,
TRt ALK B AT

.2 XA =M% (Quantum Dots Light Emitting Diodes, QD-LEDs )
EREFZAH LR GMEL, ERATFIRANZBAGH RN, FE
k., QD-LEDs A8xf T4 #u& =44 (Organic Light Emitting Diodes.,
OLEDs) # k% a9te#: (1) T ELLGKX T /A 20-30nm 78], A8x¢F
AL H>50 nm 69458, F &350 (FWHM, full width at half maximum ) &
%, XAFFIEE @ E s A KAEGER,; (2) RAMHARS T4 ALt
*%fxi)” B BT AL M, BRMAATHRAEXRSEATET, EF#E

BHBUHEERE, dTRFORETHE, AT MG BHEER
i)” Hiiié’ﬂ?i)ﬂ??"l?, (3) §FTaLB = A EA MM F 4 RFE, OLEDs
RFREWREFERT R R, Km, B E—HHERTIER T HET .5,
B FETFREEE, TAERIZERENE A, B —F AT LRI E AR
4giBf A4 (4) QD-LEDs =T vA SEILLTSP GG KA, ff ALt 6 2 Rk
K—fAT 1K, (5) S TF2FREH gresitegiksl, 2502 FaE
(external quantum efficiency, EQE) A 7T 4632 %] 100%, QD-LED # EQE
TARTH N =N Nine N Nour> HF n, AR FFo 2 R R T 49U
E, nnr AR ETHE, FLLEZT % (PLQY ), n AT ILE,
Nour AIPABEERE . AAF LM n $9IRGFE 25%, EFEELSEH=
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FANHRIHI A 13, RAEESLTOLLFRER, R, BT A%
BiEAns-, HAEERAEE 0, KT 25%. 1815 —I69 A B RAH S5
T AR a8, @A RE Y nour K E 20%AE %, T B
EMIR G IMEE-3E ., 5T QD-LEDs, H n o TPALE] 100%, % & -FF=
7w RAGR B A ESET, Hon, T AL E] 100%.

i Z 6P R (ink-jet printing ) & —Ff L&Ak, TE . FEPRRAGEP FIFL
R, CEE LB R 6L B 440, T RIEA Z KPR, LERR
12 R A b T Ak 6 B AF R A B ARATEP AL, B sked R
B, ESTHH AN T, drEa R RO EE, FAMAET
R, BT IHEEZNLER RFL.

BT 2P EAREFHHAARNEG, XEEZRER. E6RRTE
WAVVEF KL, ToAKEF e ka4 R 2K, KA BITE eI Rt 47
BB S, A THERESTREITPRAR, BF 25 E KA e
FERAFHATRT, FROBEL ™R @ ERR, 25 EKTRE,
W REEARGH AT EEAT, 2FBEGHE A TH A, K8
EWR AR S T AEREF 620, SRS R MR LN AR B,

KAAZE

KA B G ETIRAE—FEF ST ZRGEMETG &, @i 2R
Fegrs, BEEHRE,. K@K, TREFFHAERFESTIITHY
T EITHENK, BEREEKFMMoEGERA, BLFETPzETE
ITEP ZRAF BB E T RA R BmEMA, B AT EE B A LM
=R BR,

AE PGB R TRE—FEFTEITPEKR, BRFIIALREEHM
F, BEFEATPZERFIGEBRE Y TSR DEHRA, BEARIFG TS
MR L TR

AL LA B¢, KREPARBE—MZT 2ITPERGHETE, @
VATF BBk

T, REFTEMHEE —EH, BETEMBESE —EFREE
—AL, I L, FIE RSB,

TR R —EF LIRS B, BRE—EHNSH A
RARP A 1:2~2:1 693 p], S5 PTR 5 87 R m B 5 —RAEE T, RA
2, 1FRHE A 1~10cps Z 18] 69 35 RS IR

T3, BEELE— FBZNELRNE ZERN, #RE—EHNEH =
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AN B Ae g 5 Z R AR FRG A 1:2~2:1 B9k, HEPTR S Z 5 A R nE|
FoRAERY, RAHY, FEKELE 1~10cps ZH, REKHE
30~40dyne/cm Z_J8) ¢4 & F & ATEP ZK,

TAFEHR L REEF— B FZEMNLEYGFOERN, BEF
WIS E—. . FHZEF G EAGRBRNT 1/9 6], KE R
FRmB|ET LT EARY, BREHY, ERFZTEITPEKGHELE
1~10cps Z 18], & @ik /£ 30~40dyne/cm Z R ¢ R &, AH &-F 84T £
Kb F IR AAAE E 100mmHg A F .

ik —mAi 5% A HEE AT leps, L REEAEK T
10cps.

Frid & —E R Ah— =85, Pk ZIRAAHETE, RS BN
B e AR BR; PR B v R A R B R Bk,

FridgF 2T 2Ky, FAETEAMBHO R T KRESN
0.1wt%-~10wWt%.

AL RERGE—FF T LT ENK, QEETEME. ARLENE
—BR . FENEEZERN, FAES —BEAEF M GRS
1:2~2:1, Pk % —ER 5 &% ZmH 69 el § =580 a9k h 1:2~2:1,
BTk & F & 4TEp K695 Z AE 1~10cps X 1), & d5K /1 /£ 30~40dyne/cm X
=118
LOFEEE—. B, FEFLEGFE AR, FASwERNSH
RE— B, B ZEANGERGERBRLDNT 19, FETF LT EIRY
73 AAJEAE 100mmHg VA,

ik —mA 5% Zm A HEE AT leps, L REEAEK T
10cps.

Frid & —IE R h— G =85, Pk ZIRFAHETE, PTEEZIEANNN
B e AR BR; PR B v R A R B R Bk,

Brid &-F SR B8 0 IR E A 0.1wt%~10wt%.

AE P ERE—FEF EATHPEK, ST T EMH. ARELENS
—BR . FENEEZERN, FAES —BEAEF M GRS
1:2~2:1, Pk % —ER 5 &% ZmH 69 el § =580 a9k h 1:2~2:1,
BTk & F & 4TEp K695 Z AE 1~10cps X 1), & d5K /1 /£ 30~40dyne/cm X
Ia];

Ho, B F A5 B G RE TREAR N T 1eps, L TAEARK
T 10cps;

5

R
N
~
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Hop, TR EFEMERED 2 HIKREA 0.1wt%~10wt%.

RE B GGA HZBOR: REARBEG—F =T 24700 2R ST %,
B FH—IER G F ZIRAGRE, FET RITIP BRI IAEE Y
O, LERAEZENEE—. & EANGRES, ERFZTFRITHE
KGR AR TEE G F B, FEF 2T ARG R EK A PEE—TH
SeE, #H—Fey, ETABTEETFEITPERFRIMEEER, REL
RAERPET E—AEEE, @il EZAEA 6GRA, TTOARLE &R
F@iKA . TREFFHERFESTEITPNET LITPEK, BEE
Bk RmE@EWRR, BITFEITPZE T AT EAKFRGEE S
AR EmEMER, BEITEIEN SO MR K R T A R, KK IR
—FrFF BT ER, B ZHFRSGER, HFE. A@KAH. FHRE
M A AFE SR ZATH =T 23T 2K, BERKPRERBERA,
IR BATHP I B ARFINEIE T R eRmEBERFN, BHRIFFRHA
R AR,

B B HLEA

AT ER—F THRALRGIFIEABRFERAE, FHREAATHEK
ZPeGiEmiA 5 A, KM ERELAE 5HLAA, FIER R AL
B A A PR

W E F,

B 1A KL AT 53T FKGSIVEF R o9 AR H .

FARFE T X

Hy Bt — B AR AL AT RIRGPEARFEALHR, ATFHEERLY
BRI KRB HAT R mAh A

WARE 1, REPRE—F T 8370 BKGHMET %, AT

K.

FHN. BREZTEMHEE—ER, k2T EIMHEFE—EFREE
—#, L, FRE RSB,

BAkey, BriR & F EAFT OO -V, NI-Vik., VAL EREE
CUENELE N

dt—H 09, FTiE T EMH T AR R RIENE (hole injecting layer, HIL
B ) MR = XAEHr & (hole transporting layer, HTL ) #1#F % & & (emission
layer, EML) #t#F. & & -F454# & (electron transporting layer, ETL) #t
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#t.

BARey, FTEAYR 1 FRABPIFREREGH 7 XK T EMHHE
F—ER w8, FEE—RESER.

B2 RAEE S —IBRN LR G ZIER, B BN B
RARP A 1:2~2:1 693 p], S5 PTR 5 87 R m B 5 —RAEE T, RA
5, 1FRHE A 1~10cps Z 8 69 55 —RA IR,

Bikty, BTk S —EH 5% ZIm A R RAEAR T Leps, A AEAR
K F 10cps. BiTFEE —EFH 5 F AZA e Rfieik, BT H RS ER
& k5 E £ 1~10cps Z /4],

fRik by, FTAS—mA 5% ZmA kiR h 2:1, 111, R 12 %,

EARey, AP 2 RARFG T NBEFH ZEH 5 & —REOBERRES
B, 1B F R,

FH|3, RYEE—. F BN LBENEZERN, HBE—ENEFH =
AN B Ae g 5 Z R AR FRG A 1:2~2:1 B9k, HEPTR S Z 5 A R nE|
FoRAERY, RAHE, FEKEL 1-10cps ZH, RAKH A
30~40dyne/cm Z_J8) ¢4 & F & ATEP ZK,

ik ey, PR % —milE % _mZmeifh % ZEA ek h 2:1,
1:1, 2 1:2 4%,

WBILFEGE ZBEA R —. FHBEF GRS GIRREL, ERFE
F B ATER KGR B A 1~10cps Z B 69 B AL, A9 5 F L3780 2R R @K
71 £ 30~40dyne/cm Z_ 8],

BARkey, PriRHER 3 KA T XK E ZEH 5 F R ERRE
¥4, #REFEATIEK,

Rk by, REPGET EITHP ERGFEFT E L OFEFT R A RIEEF
VB BEZRAERNEOEA, BREBOEHN S —. F . H=
A 04 B Fe 0GR AR T 1/9 69k, S F wiE R e B B E T R AT 2K
¥, RS L, ERFET AT EKGHEL 1~10cps Z 08, K@K AL
30~40dyne/cm Z 7] &9 Bl B, A & F 54T FK49 IR AA/E ZE 100mmHg
AT, BEET EITIP B KAES BT IR FRL DR, BFEKET
LR ARIE, RAHREEI R,

ARGy, ik B v9im F 7T vAZ R — B ABt (propylene glycol propyl
ether ).

EARey, FTEAFR 4 RARFN T XEFZWER ST 279 2K
&9,

\
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EAReg, KEPAHUFHE T RITPEKRFY, MESTEHHGRET
S IRIE A 0.1wt%~10wt%,

ik by, BTk H —IE7 H— =8 (monoethylene glycol ); ATk % —
ZF) A ETEE (1-butanol ), ik % =87 A F Aote& 4% 87 ( pyrrolidinone ).

LR FF AT B ARG ST R, BT FE BN L5 H B e RA,
BT EATPEKGHERAEE YR, e8I FE ZEHNEHE—.
F A GRS, ERFE T RITPEKGEE AT REGEN, ¥E
FEAITHP ZARGREORAAEEZ-THCE, #—F8, LT ABTEF
FEAITPERF R FZWER, RELEZAERT E—GETH, @i
EEF G RA, TOARAERE. K@K, TREMFHRIBIFEET
FATHO# BT 8T8 2K, B R AEZRP A @mE WA, @i 2T
EEAKFR G EBEF RS R @EN, BRI GF R SH A P
AN

AT L& sMET &, RANEREE—FETEITIPEK, OiFF TR
MA. AR ALBENE BN FERNEH RN, L, SRR
5 ZEAHREA 1:2-2:1, BIRBE—EHNEE EZMNGEAREEH 2R
) egRAL A 1:2~2:1, FTiRE-F 54760 EKEGHEEE 1~10cps 1], K@
5k A1 72 30~40dyne/cm Z 4],

t—Fe), ASTEITPERECREEE—. =, FZEHNLE
WBEWER, FAFWERNSHESE—. F 2. % 2B &K mt
NF 19, 1EFEFEATH EK TR AAR/AEL 100mmHg VAT, #EET
EATEP 2K BATO P e A2 P AL i b, RAFEKBETOULEARIE, &
AT ST A TR,

ARGy, ik B v9im F 7T vAZ R — B ABt (propylene glycol propyl
ether ).

ARG, Pk & —Imm5 % ZEA 6k RReAR T leps, A TREAR
X F 10cps. Hik#y, Prid s —IEH H— =8 (monoethylene glycol ); Ff
* B ZE K AHIETE (1-butanol ); AFid % Z 5 F h F I ok o% Iz B

( pyrrolidinone ).

ARGy, TR F 2470 2KY, FTAEFT AR ZT 0 iRE
# 0.1wt%~10wt%.

BAkey, BriR & F EAFT OO -V, NI-Vik., VAL EREE
CUENELE N

t—H a4y, Pk E T AT A AT RIEAE (hole injecting layer, HIL
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B ) MR = XAEHr & (hole transporting layer, HTL ) #1#F % & & (emission
layer, EML) #t#F. & & -F454# & (electron transporting layer, ETL) #t
*F.

LR FF 2ATHP S 7J< -EL‘/»(:\ ) S 6L 2 AT F 69 IRAIET, AR
@Ry FREANSF EARE A BATHP 0 = T 8 3TFP 2K, FKF
7(‘/‘:\%&\{37/% i/l] &kV%g#TfP‘LZ§7K/%§Jé/J, }]79:‘:': 7{‘/\%&@/@‘ i *ﬂ‘
ﬁii%é’]%‘—‘% PER & S fg

vz FRTA, ﬁiﬂf]%&dﬁéﬁ 2T AT BAKG BT %, BidE—

§ﬂ5%2£ﬂ%w , BT EATH ERGKEIRAEE TR, X
BREF ZBEANEE—. FBZARA, ERFETFEITH EKGE
AR E R R, T 478 F 7J<€I’J7§\§3§{t7'ﬂﬂikﬁ‘ E—FHCE, it
—ay, BTABLAEFTT RITPEKRFFMEWER, REHLEAERA
i j.-‘/\fﬁ‘?./&[ﬁ M A L B AR 6 RS, TTOABRS B R, @K,
FRAEMF ﬁﬁA%?ﬁWﬁg%£hW¥% i 9, 75 oK e
F B &R kkﬁghﬁﬁz%$hﬁgﬁﬁﬁ%/k??Aiﬁé
il K\ﬁﬁ_/ﬁ-ﬂ%éﬁ%‘% MR R MR A ., KK B R — ﬂ’jﬁl:f‘ 8
%’TfP 2K, QA ZARSGIER, AKE. R@KH. TRE ﬁ' fitFa
FFEATR BAT M T EATH EK, BT ReEA@EMA, JVW)F}T'%\%’T
PP ZKIF R F IR b RAR@EMNA, LABIFFRMER L bR

ui%u,ﬁ%iﬁﬁ%%ﬁ&*Aﬁﬁﬁ,ﬁuﬁ%ii%%&ﬁ
T R PR CA B AABAAR L LR AR, T PTA X s R o B
BT AREIABANERGRPTE.
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R A & R

1. —F 2T 54780 ZKGHIME T &, @A T HIR:

FIR1, REETEHHESE BN, Bz FaMHEE—EHRSE
—#2, L, FEE—RESER,

B2 RAEE H—BRN ARG ZIER, HBE BN B
PRARB A 1:2~2:1 693 p], 5 PTR 5 8 F R m B 5 —RAER T, RbA
2, 1FRHE A 1~10cps Z 18] 69 35 RS IR

BRI, REEFE—. F BN ELRGEZIER, =RE-EHNEE =
A6 BTl B IR R GARAR L A 1:2~2:1 GG, F TR S =R R m B
FoRAERY, RAHY, FEKELE 1~10cps ZH, REKHE
30~40dyne/cm Z_J8) ¢4 & F & ATEP ZK,

2. B AIER 1 TR E T 4T BRI SMEF %, L aLEFR 4
REEEF—. F=. FZBEMNLENFWER, BRBREFOENSE—. &
= R 6 B et AR T 19 ], G H wEF R e B FF BT
FPEKF, RAHE, ERFET RITIP ZRKEGHE A 1~10cps 218, K8\
5k A £ 30~40dyne/cm Z B4 FE AT, AT EFEATPE ARG TRRAEER
100mmHg VA F.

3. AR AI R 1 FTiEey T 23T 2R SIET =, AF, ik —
R G F IR 6 R B R REAR N T 1eps, L RFEARK T 10cps.

4. B FER 2 ik eh T 23T 2R SIMET =, AF, kg —
WA AH— 2B, PTiAS BN A ETE, LS ZIER A T A ohei i
FI ik 5 W35 h R Bg A Bk

5. R AER 1 TidegE T RITPERGHNET &, BF, FFEET
BT EAKF, T 828 2 REH 0.1wt%~10wt%.

6. —HEFT EITHPEK, QFEETEIMI. URLRGE—EF. &
ZIRA G ZER, S BN S S DR S 1.2-2:1, FridE
— B G & ZEA G E s B ZRA R 1:2~2:1, i Z-F 54T
2K eGFE L 1~10cps X 18], & & 7K ) #£ 30~40dyne/cm X I8,

7. B A EK 6 FriReg T EITHRENK, BOFELEE— F =, F=
BERLENFEEER, TRFWERNSHAEASE—. . HZEAHNGEA
RBLL N T 19, AR ET 23T FKe R IEBAAEAE 100mmHg AT,

8. AR EK 6 FrikegET AT K, HF, TAF—EHNEF =
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T G KE R BTN T 1eps, AT AEARK T 10cps.

9. B A EK T ke E T EITHENK, L, TRAE-EHNA—T
ZBE; PR S CIEAAETE, PTG ZIEA A TR R, Tk
R h R B2 R sk,

10, 4o AR 6 TR eg=F 24T ENK, HF, TR EF 20486
JREE A IREH 0.1wt%~10wt%.

11. —FEFEATPER, OFETF LM, ARLEGE —EF.
F BN G H ZIRA, TS —EA S F ZER eRELh 1.2~2:1, BTk
F—BA 5% ZIEAGE AL B BRI AR A 1:2~2:1, Frid&-F 547
Bp Z K GG FEE A 1~10cps Z 18], & &5k A /£ 30~40dyne/cm X 18];

9, s —ERNEH B RETGEA) T leps, W REEARK
T 10cps;

£, FrREF AR EE O WIRES 0.1wt%~10wt%.

12, 4o A 2K 11 RS- TEITHENK, ZOEEF—. F . &
ZEMNEEGBEOREF, MAZWEFNEASE—. H . HZEANE
Fa bR AR T 1/9, A E T 23T 2K ERAA/ELE 100mmHg A T
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