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Abstract: Nano Y-type titanyl phthalocyanine ( Y-TiOPc) has received substantial attention in photoelectric conversion
materials and devices, because it possesses strong light absorption in the range of 600~900 nm. However, the green prepa-
ration of Y-TiOPc with high stability is still a great challenge, because Y-type crystal is unstable and easy to be converted in-
to stable B-type crystal, resulting in poor photoelectric response. Herein, we reported an efficient strategy to fabricate highly
stable nano Y-TiOPc. In this work, TiOPc was dissolved in trifluoroacetic acid, and the obtained solution was dropped into
ethanol solution at 0 “C. Afterwards, adding to the 1,2-C,H,Cl,/H,0 microemulsion formed under strong shear at the shear-
ing speed of 900 rmp, the precipitates was adjusted at 30 “C for 2 h to obtain highly stable nano Y-TiOPc. As a result, the
average crystal size of Y-TiOPc is 2. 86 nm and the crystallinity of Y-TiOPc is 93. 82%. In addition, the crystal exhibits a
stable crystalline type in the Methyl Ethyl Ketone/Cyclohexanone system after ultrasonic or ball milling dispersion for 4 h.
And, the transmittance variation of the dispersion prepared with Y-TiOPc reaches 0. 53% after 30 d. The response properties of
organic photoconductivity device using Y-TiOPc as carriers generating material shows the V; of —=878.89 V| R, of —=12.10 V/s,
V. of =14.65 V, and E,,, of 0. 17 pJ/cm’with excitation of 780 nm laser. This work provides an effective method for achie-
ving Y-TiOPc nanomaterials with excellent performance.
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Fig. 1 Schematic diagrams of packing form of Y-TiOPc in a crystal cell ;

(a) front view, (b) top view
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SR RIR I T vkl 28 T P BIRAR A 6. 0 nm [ Y-TiOPc,
HELH S &M Z R840 E, =016 p/cm’,
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il 4% 1,2-C,H,CL,/H, O s 3L f5e 187 B 1) 77 v wift S 3
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KRR RO Z, Sy UEeE T e &k
BT RRER) W0 BIGFLI . Pl ARSI i LR A
RER N 2 2 1 9 1,2-C,H,CL, Fl H, O 75 535 U] 3 R Ny
900 r/minf) Z& 14 T il 451

*1 1,2-CH,CL/H,0 FREMBESRSHYIEERNXR

Table 1 Relationship between conductivity of 1,2-C,H,Cl,/H,O system and shearing rate
v/ (1/min) 0 100 200 300 400 500 600 700 800 900 1000 1100
o/ (nS/cm) 287 263 14 11 9 8 5 3 2 1 1 1
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Fig. 2 Structural schematic diagram and photoinduced discharging pro-
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Fig. 3 XRD patterns (a) and crystallinity (b) of TiOPc precipitated in

solutions with different volume fractions; the schematic diagram

of a-TiOPc molecules arranged in a unit cell (c)
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Fig. 4 XRD patterns of TiOPc¢ prepared at different adjustment

temperatures
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Table 2 Characteristic diffraction peaks and intensity ratios of T Y-TiOPe (19 XRD EEHNE 5a s, W %,
TiOPc prepared at different adjustment temperatures Lo /L. ﬁﬁﬁﬂ‘ﬂlﬁﬁfg HS, F‘Jﬁ%ﬂ\j 33.3% Jﬁﬁ?’ﬂ 47.7%.

T Characteristic diffraction peak and intensity ratio (%) F0 TFA BRWI 51 4 Y-TiOPe, 4 1, 2-C,H,CL/H,0 %
96T 104 2410 2620 273 R R (R K (222) IR, s i

10 37.4 38.8 0.0 32.1 0.0 100. 0 T/—II-E%LHJ . Wjﬁ‘ﬁ/ffﬁ“%ﬁ’ﬂ Y-TiOPc E‘J*ﬁfiﬁ%ﬁﬁﬂ & 5h

20 23.9 34.7 0.0 28.7 0.0 100. 0 1 5¢ Fj?/f\‘, TFA M*@H&E'fﬁ“%% Y-TiOPc F ¥ ki 42 Ky

30 3.8 333 00 259 0.0 100.0 2.86 nm, VAT IR BRI % il %5 B9 Y-TiOPc ¥R 45
070 449 0.0 252 0.0 100.0 30,19 nm, KSR TEA WM TS IR 2 9

50 39 501 2.5 222 3.9  100.0 Y-TiOPc.,
4
—TFA (222) a 0 [b] 30 c
2 = 2f
S30} <
g g 20
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E =
— 20 —15F
s 5
c c
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Bl'5  TFA (AR FIEGER AR R HI &1 Y-TiOPe 19 XRD B3 (a) ; =IRLBR(TFA) R (b) VKB IA R () HIE ) Y-TiOPe APRLAR i Bl
Fig.5 XRD patterns of Y-TiOPc prepared by TFA system and H,S0, system (a) ; particle size distribution of Y-TiOPc prepared by TFA sys-
tem (b) and H,S0, system (c¢)
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Fig.6 TG (a, b) and DSC (c, d) curves of Y-TiOPc: (a, c¢) TFA system, (b, d) H,S0, system
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Fig. 7 IR spectra of Y-TiOPc and H,Pc prepared by TFA system and H,SO, system

3.3 Y-TiOPc K REFEE 1
Y-TiOPc HA M5 Wt e bk g, (0 A E K
2%, TENUME RS TS T 5 Ak s e M m i
B-TiOPc, MASCHFZE T Y-TiOPe [ MRS 2 1 .
TFA FlHR B W2 & 3 il %5 9 Y-TiOPc £ MEK/CYC/

WA g 5ER LY 20 S B4 I #1] 8. 6% Al 32. 9%, 1M TFA 14 & il %
[ Y-TiOPc 7E#8 A AR FH N R B H e i4dE, 4 h
AR A Y-, ERREEVEF R, VBT IR 1A &
#4109 Y-TiOPc 7 1 h A 30 B-ib B fR e A 07 S e, g
SR LA 13.3% 1 54.4%; fEF 2 h )5, W L4
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Fig. 8 XRD patterns of Y-TiOPc respectively treated by ultrasonication (a, b) and ball milling(c, d) with different time; (a, ¢) TFA system,
(b, d)H,S0, system
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