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Synthesis and application of dichlorometriazine reactive

ultraviolet absorbers
TIAN Tao' s QI Dongming"*, CUI Zhihua'*
(1. College of Textile Science and Engineering (International Institute of Silk), Zhejiang Sci-Tech
University, Hangzhou 310018, China; 2. Innovation Center of Advanced Textile
Technology (Jianhu Laboratory), Shaoxing 312030, China)

Abstract: To solve the problem that C. 1. reactive red 24:1 dyed cotton fabrics are easy to fade under
sunlight and that the market lacks of light stabilization additives with durable reactivity for cotton fabrics.,
dichloromistriazine active group and sulfonic acid group were introduced into the structure of benzotriazole
UV absorbers. A new UV absorbent R1 with excellent water solubility and reactivity was designed and
developed without the use of catalysts in the synthesis process, and the molecular structure of the product
was characterized by mass spectrometry, infrared spectroscopy. UV-vis absorption spectroscopy and
hydrogen NMR spectroscopy. R1 was applied to an undyed cotton fabric and C. I. reactive red 24:1 dyed
cotton fabric, and the fixing rate, UPF value, photofading rate, color fastness to light and washable
ability were tested. The results showed that the fixed rate of R1 on the undyed cotton fabric reached
85.47% . the UPF value was 118.97. and the dyed cotton fabric showed excellent anti-ultraviolet
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transmission ability. The fixation rate of R1 on the dyed cotton fabric was 65.41%, and the photofading

rate was reduced by 5.07%. The color fastness to light was increased by 1. 0 level, and the UPF loss rate

was reduced by no more than 3.20% after soaping for 10 times. The reaction mechanism of the reactive

UV absorbent R1 with cotton fabrics is similar to that of reactive dyes. When R1 is finished on cotton

fabrics and dyed products, it has a good application value to improve the UV resistance of cotton fabrics,

and light resistance and durability of dyed cotton fabrics.

Key words: reactive dye; reactive ultraviolet absorber; color fastness to light; dichlorotriazine; water

soluble
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3 12. 257 11. 311 7.72 4~5 12. 257 10. 827 11. 67 4
s & ow D B A I W S B 280 R1 SR AR

ARSCHEAR T = AN 25k rh g A 5
P = TR PE I R R 2 L BT B T — Fh S iy M 26
HMEMBGR] R, F30 2o ot 1% L 20406 L 58 40T WL
W O T A IR S X 7 ) 04 R 30 A 5 R A
W T R1 FE ARGy by o v i AbE S
LHNR B IPPERE; 183 T R17E C. L G MELL 24+ 19
R L T e SR INR B P RE ST G RE
FELEBUT .

a)R1 VER— Bl S P 2R I = e 24 28 A 2 iz i
FL7E 325 nm ZbA WL IURAE I, W] R1 78 UVA

gy, o UPF {H# 3 50, [FAS T(UVA),, EKTF
5% FLATUEA T R1 BB 5 A 20 HA BRI %
GBI RO .

b) ffi H DMF X} R1 23 5 B AR 2 it 4 721055
HABE SR UPF (A T (UVA) ., [HA LR,
FH R1 545 £F 4 (0] 1 B 2 [ 0 S g, s T
R1 7ERZY) L i EE AR e

K R1EHT Y C. L IGPELL 24 1L AR
YR 10 R, HEYERTE AY UPF {EA T (UVA) ,, 5
AAE /N IEW] R REA OB FZ 4 L R 7E
Jea iy B e



228 W IE T2 2440 (A AR

2025 4F 53 %

DEHRZ RLEHAY C. L iGTEL 24 144
AUPIAHLE 285 R1 BE 3 e (R0 U0 FF kT BEST
20 h J&5, HOUBUBR O 2 B EREIL T 5. 0700, MG
T T 1.0 S m7E B AT 44 h J5 LB AR
2 TR T 17,87 % . il W22 3 RAEHR AT 1.0
. XK R FEXGsm AR 2V I 5E 1 A
EROER

TN 8 A2 e Wi 7] R1 3 ELAG B KV 1
F R s B G Rl B A JC 75 (0 A AT 7R 3R
FRZIY) AN EL B B Pk BE Y [R) I, 3R RE Y 5% C. L 3%
PELT 24: 1 QL @R 2V BTG HERE . AT & S
FH TR 838 04 38 B9 2 1o 1 58 A 28 Wi A 5] 4 1L 1
wE%,

SE Wk

[1] Andrade R S, Torres D, Ribeiro F R, et al. Sustainable cotton
dyeing in nonaqueous medium applying protic ionic liquids[J].
ACS Sustainable Chemistry &. Engineering, 2017,5(10) ; 8756-
8765.

[2] Akhtar M'S, Thombal R S, Inductivo Tamargo R J, et al. Eco-

selective

friendly organocatalyst- and reagent-controlled

construction  of  diverse and  multifunctionalized ~ 2-
hydroxybenzophenone frameworks for potent UV-A/B filters by
cascade benzannulation[]J]. Green Chemistry, 2020, 22 (14);
4523-4531.

(30 TR atME XL 2 28R A IR PR GBI TG (A2 B B AR 9E LT 1. g
B 5 Yuf,,2024,61(1) :36-39.

[4] skigHe BV R IEEE . 45, C L VTSR 5 AWt 24
AREHLBLT ] WL TR B R CH AR ERRD , 2021, 45(6)
763-772.

[5] EFF.X0E . BAT. GG IT R & @22 R &R 15T
(1], HEL K. 2018(10) : 66-68.

(6] st X, ARk . B AL S8 AR IR ISR I 5 it Je [ ). A5
#2,2024,87(5) :579-585.

L7 %), R AN Ay . b 58 A1 5 T £52 25 0% PR B e i 25
OAEARTTET ] Jer 4. 2013.50(4) :33-36.47.

(8] TR, o=, fE AR 5, SR AR IR 1 = B R e e
BV TIRETELY . WL R 412, 2014, 31(3) - 112-116, 132,

[9] PR, ki e, RG], 45, T b S M 58 &1 24 W W00 o) A 1 1z FH
FFFELT ] WL B2 4l CH AR RL# D 2017, 37 (2) £ 170~
174.

[10] TRosmT, JEmEMG , PN L. — RIS EE AR LT 1 kSRR B &

)] KA A AL 1., 2020, 37(4) : 67-72.

[11]Chen K L, Xu C Y., Zhou J L, et al. Multifunctional fabric
coatings with slow-releasing fragrance and UV resistant
properties from ethyl cellulose/silica hybrid microcapsules[ J].
Carbohydrate Polymers,2020,232:115821.

[12]Xue ] Q, Chen X Y, Zhao Y Y, et al. Exposure to high-
performance benzotriazole ultraviolet stabilizers: Advance in
toxicological effects, environmental behaviors and remediation
mechanism using in-silica methods[J]. Chemosphere, 2023,
315:137699.

L13] #li MR , AR B, 45 S 0 L R 235 A4 ) &0 {00 £ 40 1k
BHYE U TR E PR SE L) . #i B T2 4l CH AR
2%),2023,49(4) : 440-448.

C14] VER L BRYE L fE G4, S5, K X 5 7 e 4 B Mannich 525
Yo MR ) ] WL TR 264 (A SRR, 2023, 49
(4):457-464.

(REHRE KSEH)



