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[ Abstract ] To address the issues of high reflectivity and low efficiency in traditional N-type monocrystalline silicon texturing, this

study developed a specialized composite texturing additive. The formulation was optimized through orthogonal

experiments using AEO-9, imidazoline corrosion inhibitor, and EDTA-2Na. The process involved adding 2% of the

additive to a 2.5mol/LNaOH solution and texturing at 85° C for 25 minutes. Results demonstrated a 42.6% reduction in

average reflectivity( 400-1100nm )to 10.3% compared to the control group, while the photovoltaic conversion efficiency

of solar cells reached 23.8%, representing an 11.7% improvement. This advancement provides a technical foundation for

the upgrade of high-efficiency photovoltaic cell technology.

[ Key words ] N-type monocrystalline silicon; texturing additive; surface texture; light reflectivity; photoelectric conversion

efficiency
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1.1 ORI ER
I N B AL (FBBHR 1-3Q « em, B 150
pm, R 166mm x 166mm ), W4 VLo WA EIEHA
FRAHE; A s (sl ). BEIIBERE L5 (AEO-9,
Tk ), ks iR ( [Hil, 208 =98% ), LMo
R4k (EDTA-2Na, 4r#li). JoKZEE (4brali), ¥k
A E 2GR AR AR X8 K S22 F il (i
FR<10wS/em )
AL AL
1.2 HlgkEs s dles
KRS BL U R 38 AR e LA S 3Rl 45 21
SR, HARG PRI -
(1)7E 500mL =FHIEHMA 200mL £E&E 5K (g
FAR<10p Slem ), BT K TR B E I
(55-75°C), TR BERRE IS IR WG I PEA | e oRs s
£ 200-400r/min, PRFHAZBEFEYS) HIREEE ;
(2) ERIESRI UL BOERL I, SHEMATTER
BB A L HTE (AEO-9 ), inihdi bk 6 Jmy v B ot
. FREEEHE 30min EERSE W, BRI —EPITEN
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(3) FIFHDIMA 1 WKz fih 7] ( S =98% )
H5Z WU Z 8 — 4 (EDTA-2Na), SRR RHEpiEE RN
AR YREEAER N 60min, AT FRREPEIEIE 25341
FOTERT, BRORGEDR . SrHCE I REZH S DM R AT 5

(4) RIVEEFIGEKAKES, AR ARAHEER
(25°CAAT ), MIFAERRS LB FKERE 500mL, £ 045

FIEIEEYIN N B R RIS R, LA AR
WEDH RGBT, B 1k S Ak

TESSIRE P KB HINER 1 B, LIRS fE R 3R i
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A B C D E
wr (AEO-9 Fre/y8ude ) (WKmsobse il i /3%0% ) (EDTA-2Na Frliy8us% ) (RIAIRE/C)  (PiEE%r - min ')
1 20 0.8 04 55 200
2 30 10 06 65 300
3 40 12 0.8 75 400
1.3 gk 122 5PEREMA O (E
131 HI5T2 1.4 X EEIREE Ve
RER UL ¥ N B EE R R UORATOK S5 2% W =X AR . X 1 CREINE): ACRA
BF/KH B AETEVE 15min, ZERFEMIS 540, ART 2.5mol/LNaOH ¥, TE 85°C R4 25min; X HELL 2 (H—

JE s o

1AL PR - FC'E: 2.5mol/L £ NaOH 7K P WA by LAl ot
T, FEARBUN R 290 A4 10 5 FAHI RN, Sk s)
BRI SR, FHE SR (75-95°C); Kkt
B A RE AR AT IR, BRAFROE B RE RO RE
] (15-35min ), JEA0HE: BUhfkhR, HREEBETFKHE
ERTICHR BB, A 1909 R A Smin, 7
YOKBEIE AT, 132IHI200E A .
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(1) RASEHMIR: RS- WO, W
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TRV AR, AR S, FEREF F A X 5]
HEAT 3 UCFATINR, e sk fil A A O35 1

(3) A CHPEREIR : HEHI 205 e HbRifE T2
il R BHRE L, SRATR PR RIER (AML.5G Y, 4@i
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WIGR): 7E NaOH ¥ o3 BN A 3.5%AE0-9., 1.2%
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2.1 Hillk LE SRS R

DA G B . g ] S AR i, B2 NaOH YR
2.5mol/L AN NNFAF L 2% , 55 HATRE F- SR A5,
GERNZR 2 PR YHIZUREAS T 80°CHT, JE TR N R
B2, ik RIEHMELIE G RE A TIE LW, R
TS A 85CHE, JEMREh, 2UERIs), 4t
REERAML, MALETHEE o0°Cl L, HEEhSHET
BEEERYHS , RBRIN EFE. 7€ 15-25min N, B RE]
T, BUGTE 6 BRI B , RO TR i 25min
Joi s SRR SN, SRS R K, SEORHEHR R
TR, RS REEA BT B, RIS T A SO R
TRLEE 85°C, THIZRATTH] 25min,

K2 BT ES B R R R AR

HIZRE/C HGRE ] /min R EFER (400-1100nm ) /% T fb e Yy ARALBEEE RMS/ e m
75 25 16.8 723 0.58
80 25 12.5 68.7 0.72
85 25 10.3 65.2 0.85
90 25 11.7 63.5 0.92
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85 15 14.2
85 20 114
85 30 10.6
85 35 12.1

70.1 0.65
67.3 0.78
64.8 0.88
63.2 0.95

2.2 XFEEIREEE R B

LR A RE R R TETE R 5 H b ' L B R L2
Range 3 fiim . XHIRAL 1 (TR W25, R R4
FIELER RN, 853 A U e, PRI b
17.9% , XF I B BB LR AR AIORANR 21.3%; X RRZE 2 (2
—IF) BRI AEO-9 BAEMILETSK S, Hik
ZRMIER], SUAIMERIE, RURAGA 14.6%. Tk
TN TINDR b 7 ok 70 ] Y o, AR BIOROR A, R
RN 13.8%. H PRI EDTA-2Na XU ke /E A BR
R 15.2%, =HWHRIMECR AT 22.5%",

BIRAR HE ARG IsRE | iR R TS5
(2-5pm), BEEEHNEFIELN, VYRR R
10.3%, BXTHRLL 1 FAK 42.6%; Rl 65.2° , 3%
K EWGE , AR TR St A T A RO 2
JIHSHLBEE RMS 35 0.85pwm, JERERAE MO CRa RS . H.
X R ) A B B L Tt B R R AR T 2 642mV, ZTIS LR
ik 38.6mA/em? |, HHFTH TR 78.5%, LI ER Fk
23.8%, BNHRAL 1 $RFF 11.7%, FAWUET E-SEINH&
153 I DR SR

3 AR TEREXT LR

TFHEIE IR ST FOEH T JtRAAREeR

E2H TR I%  FIEIEMA  RMS/pm
Voc/mV  Jse/mA + em™2  FF/% M /1%
XTRELH 1 17.9 82.5 0.42 628 36.2 76.8 213
XTREL 2-1 (AEO-9) 14.6 75.3 0.56 632 37.1 7722 22.1
XFHRZH 2-2 ( BRmentk ) 13.8 73.6 0.61 635 37.4 71.5 22.4
XTREZH 2-3 (EDTA-2Na) 152 76.8 0.53 630 36.8 77.0 21.9
e H 10.3 65.2 0.85 642 38.6 78.5 23.8

345 pwm ), e R B IR, 400-1100nm PRI A Y

ARG ] 4 —AIGE FH T N R SRR & RIS A
AF, S A R S A T2
( AEO-9 Jii & 7 0 3.5% . WK Mg mk 28 ik ] 1.2% |
EDTA-2Na0.8%, il #E 65°C . HiFH# 3000/min, ), %
BNF S 2.5mol/LNaOH AL ACIS , 1 85°C . 25min Ay
YTZAMT, Il N B AR R IEE URTS) (2-5
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