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Study on Photodegradation of Hexaconazole by Ultraviolet Light

SHAO Chuang, HAN Li-ping, ZHANG Jing-peng, JIANG Ming-liang
(Research Institute of Wood Industry, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: Hexaconazole (Hex) strongly inhibits the growth of wood decay fungi. It is potentially a high-
efficacy wood preservative. This study explored the photodegradation characteristics of Hex and
provided a reference for the durability of wood treated with Hex. A standard analysis method of Hex was
established by the high-performance liquid chromatography (HPLC). The Hex retention rate and
ultraviolet (UV) light exposure duration were measured. Furthermore, the photodegradation
characteristics of Hex were concluded. The photodegradation of Hex was not obvious for a 168 h UV-
exposure duration at a wavelength of 340 nm. Hex has good stability under 340 nm UV light. Under the
UV wavelength of 254 nm, the change of concentration had no significant effect on the photodegradation
difference of Hex solution. The UV exposure duration had a great effect on the photodegradation of Hex
solution, and the degradation process of Hex showed a certain regularity. The degradation characteristics
of Hex conformed to the first-order kinetic equation (coefficient of determination R=0.996). The above
results provide reference for exploring the outdoor durability of wood treated by Hex.
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J& A5 048 B B A R I H R, Hex # 2 &
N 0.05~0.06 kg/m®, & M B (TEB) /1A *f Wk
(PPZ) #Z5§>0.20 kg/m’ i, 256 5 i J&3 03k Ak
AL B AR R I <5%, 3 PH Hex HIH B 2R 8
it TEB 1 PPZ7; %24 & T 2.0~2.8 kg/m’ [ 4 i
(Hex 54 S A HIF)D AFEA, FEILEEF /ML S
SRR BIUEFT; 58 0.07 kg/m’ [¥] Hex fil 7
AFRAY, Hex % K15 79.4% U b, ik

BERUF™. Hex ££ A M B J5 U3 H AT B0 1 12 A
A5 o

B A S B B 1 Ak, BT AR R 3 52 FH
JCRST R R A B, TSR T AVERE . STk
I8 2R, Hex fE584L (UV) JGIR MBS T R 4
BEAF RN IR L 540 S WY SR AN IR U
Wy A B PR MDA . (H H TR Hex
FEANFRE MBS T RDCFER R B FE b o

FUANR e R R, SRR AR B RN 2T 4
B IE CL AR AR AR O B AR LA, BHOEIE
AARMHRFEA IR, SEM1ER MO Hex I FEME. N T
THERAHE L7 % Hex FEARAORE M, A SCEBEER AR
P VEAEVE 77 IE eI % Hex. Bk T 00 340
nm 1254 nm FJPERSNEIET , PRTT Hex £ AN A 54k
P ANTR] S N 8] T PR ' P g0 A % ' B g
P, O Hex AEBEAT IRITR AN RESE ORI -

1 #R5E%
1.1 R R

CPERE (Hex): KB AN R, FESHE
95%, fFFHE LS Malith, SME.

IECkE, FRESE97%; KK, i
HlE, N, tBnkal, 4.
1.2 FEEHA

i RO AR B 3% 4. (HPLC; K% Elite P230) ,
UV230 58 4b-n] WK I ZS, KiZ Elite C18 i 1
[250 mmx1.6 mm (H4E), 5pml, FEIAH V-
V=31 1; ¥iif 1.0 mL/min, F:3E25°C, #FEE
20 wL; EMGETEFAETS, CREIA 6.7 min, —iX
RS8N 9 min, HEAT FIRHTRT, BEH-PAT
ARG, P2 S min.

LA T A AT

1.3 W5k

1.3.1 HPLCEAMSMBEK e it ik
MZEAE, € Hex BOAEE AT, (FH 44
AT LY 73 6 96 FE T3 BT Hex 7 190~800 nm 3 K ¥
BB PN IR AR WSO it s LATE 7K U4 R Hex o
1.3.2  Hex M#ERGE M SLAMT B K [a] i 5
SECRIN A AR T, O e R T S
SN Hex AR E M= A2 50 m o R #GEE 73 #T4X
I3 HT Hex F AR P NN Hex [E /A FF 5 3~5 mg
T, VI 30~600 °C, N,H, mFFiE
# 10 °C/min.

1.3.3  Hex ArifEAMWACH] FRE 0.0050 g CRHi 4
0.0001 g) Hex & T 25 mL&E =M BB
WG/K O 0.5 mL R, R IECE R 22,
1] 4% J5 B UK B 9 200 mg/L ) Hex bRyl VAR : 15 1)
EC R, WA R N1, 10, 20, 50,
80+ 100~ 200 mg/L [ Hex 5K, FHAF%H .

1.3.4  Hex RAMEFEMRLE 72

PRt 2k 2] . X 1.3.3 o CC I 9 Hex 5
TR, 8 FH HPLC X Hex ¥ EAT I, LAV
(s mves)RHAER, JEIRE(x, mg/L)kEhis,
FE T Hex VTR Sy 5 W T AR 2 R] (R 2R 1 G AR

AN ARG B 1.3.3 Fh LD ) % R

IR EE I Hex ARdEVE M 4L, — AR & B2 il
B, NI KA 340 nm S ANETE R SR AN ik
tikIeFa T, BRI N0, 0.5 1. 3.
6. 120168 h, HFAHAFEMBEERN 3R H—H
TN KA 254 nm TR TN [958 A s 2 a5
R ERAMEIRETE NS, 100 204 30 40, 50
A160 min, BELFE G E AT 3 K.
1.3.5 HEAbEE 5L Hex fREI R AR L SN
Hex Jii & 5 Hex SR =M A L, HEAXN: s/
50x100%0 T : s AN YE IR (] 5 HPLC g
R, mves; s, ANE SR PR HPLC H 10
WET AL, mves.

K FH Origin8.5 3 £F, 4%l £ 4% K A — 2 3
NFEWE T RBITE, LN IFEHER: o=
core Mo s ¢ A ZI Hex IR 2, %; ¢ N
AN SR BRI IV AR IR B 26, % KNI &E
W FE I Hex G MHER H %L, min~ ',
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2 ZERE5H
2.1 HPLC24Mar K 1 &
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REERE, FHERE. B 1A HHex P HIE
HNRT 65 e T A TS I
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Fig.1 Scanning image of Hex UV-visible
spectrophotometer
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1 223 nm i B A B Rk K . ik, HPLC
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Fig.2 Thermal decomposition and decomposition rate of
Hex

40 °CIf, Hex i SR B %35 99.8% LA Fo 4l
FEiRF] 250 °CHF, Hex )5 &2 IR B %8 94.6%. %
B Hex H A3 RIF IR e MM, B RFLEIME
FE S P 22 A A P 3 U P52 /SR w6 Hex [ AR e 14
FEARTCF M

2.3 JeBEmAER BT
2.3.1 EIArUERRZE  Hex MObnuEfl£R WA 3.

120007 ;54 50376x+204.80573
1 R?=0.9998

T A/ (mv » s
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MEWRE/(mg « LY
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Fig.3 Hex standard curve
Kl 3 %7~ , Hex Ap fE ¥ W B A 77 #2 8 =
54.50376x+204.80573, R*>0.999, % B Hex ¥x it
HRAE 1~200 mg/L (1) 57 Sk FE O FE 9, D& T AR
IR B R ER R
2.3.2 340 nm KA AT Hex I TR AR B % 5 i) []
MXR HEESHEEK AN E=hc/A GUPh, ¢ NH
B, Hdh=6.63x10""Jes, ¢ NICIEE S T HIMEHE
W, HZ83.0x10° mes ) A&, BEEMAKNG
JIRRIE KA K, BKBK, StrRREE IR,
¥ Hex % 2 T B0 IE 5 BH G 340 nm 18 4P K
N, Hex R R 5H AR R NE 1.

R1 340 nm £INE KT Hex (REBESHEHX R

Tab.1 The relationship between the retention rate of Hex

and time under 340 nm ultraviolet wavelength

i)/ ANTA] o Bk B Hex VAR B /%
h 10 20 50 80 100 200
0 100 100 100 100 100 100

0.5 99.60 99.30 99.06 99.66 99.37 99.61
1 99.32 99.16 98.66 99.56 98.65 99.39
3 97.55 97.67 98.55 99.30 98.05 98.54
6 97.32 97.20 97.45 99.27 97.97 97.73
12 97.20 97.02 97.03 98.68 97.70 97.62

168 96.86 96.51 96.24 97.07 96.43 96.58

#1878, Hex 7F 340 nm 24K T #5252 18 5t
12 h, ANTE] BT 59K ) Hex {2 B 3R I 7 97.62% LA
F, HIEH, Hex REZERKAHEEI; R
AR IR IS ] 4 K M 168 h, AN [R] J5 &k S Hex 17
B R AT 96.24%~97.07% 2 8], ZAAIA R E .
J5 AU, Hex 28 404 iRt b SI2 PR Hex b FE 44 76 K PH O
TR, PR, AT LA R W Hex A EE#4 7EFH
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TG GE FREATCREM . M RS SR IIE . K
AR I KR T300 nm B, Hex Jc BH & B il 1 45
—E, GBI ATERES AT .

K BG5S K ] 290~340 nm, ik — 2
PRV RRBAR . R R E Fl A B2,
JEBEREAT T 254 nm ERAME AT B NI AR .
2.3.3 254 nm HAMPCK T Hex BEARPERE R —
BB J 1777 RS AN [ 5T B S Hex B8 28 416 JE IR 7]
AR REATIS, AR IE 2.

2 254 nm BINEK T AR FTERE Hex FERT B LAY
RN NFFHIE
Tab.2 Kinetic equations of Hex photodegradation at

different mass concentrations under 254 nm ultraviolet

with process

JR R/ YR EEER R R
(mg-L™h Wik (min~") min
10 Cl:100.32670'05461 0.0546 12.75 0.995
20 c, =09.53¢ 0062 0.0625 11.01 0.993
50 c, =08.54¢ 00624 0.0624 10.87 0.997
80 c, =97.28¢ 0> 0.0590 11.28 0.993
100 €,=97.39e 0% 00499 1336 0997
200 €,=95.45¢ 0% 00493 1333 0.990

FHER 2 0] DL, AN [) Jo2 Ak B Heex 11 5 i o 22 5
BN BIAH ZZ A K. 53CHRUIAHEE, Hex (1)
B fif TR 2R AR, AN TA 5T B 94 B2 1) Hex E 254 nm 28
AMEER RS 5 5 SR B AR, 0T Hex 584N
FENLEE, 7£254 nm AN T, Hex 701 H Y
—ClLIEHA™, IR AR RE R T I~ AR
H 2L (OH)™, i Hex A fLFEfE; 54k, Hex H1-NH
FE A2 2 B Hex KA FEAAR I IR R 22—,

£ 254 nm 5K AME A I OGN F ], AR5
AL Hex INIREAZAH Y, HARE R 5 E R EW
FEAASCERN (K2 A 4), AN 5 &R 1) Hex
Iy T S BT ) PR AR A 5 o e AR 1k L BOARALL, PR B 26
FE 5 BAMEIR I A 5.

JBIE 2.3.3 H Hex P fift i 28 5 57 B9k i 2 1]
IFHSGE, FEAHRIE AN G T, WA R
HEIREXT Hex PRI G2m, S5 R W33 K E 4.

ZEREKH, Hex MREREREBWE LK, &
SR Hex WIURW BEASE], (HAEPEK N 254 nm K6
HRINTE] R, HOREE A Y, AEH S 2R T 1
1.6~4.6 2 [A], Hex [ fift i3 26 5 HE G I [1] 1 28 44 R0

#3254 nm EZINEKT Hex RERSRER X R
Tab.3 The relationship between degradation rate of Hex
and time under 254 nm ultraviolet

I [a)/ NI J5 BRI B Hex VIR B /%
h 10 20 50 80 100 200
5 78.02 74.42 70.74 70.93 73.55 71.05
10 56.78 49.90 52.12 49.75 56.43 59.87
20 31.69 26.76 26.08 29.00 36.70 38.14
30 22.00 17.91 16.65 20.58 23.01 25.40

40 — 1117 1043 1079  13.93 17.71
50 — — 6.23 6.63 9.08 12.68
60 — — 4,14 477 5.67 8.40
2
1004y R=0:99 V£ % & /(mg + L)
y:97.7460.0544[ ™ 10
80 * 20
A 50
¥ 60 v 80
N + 100
BE 40 < 200
s WA &
204
0_ L] L ] n
10 20 30 40 50 60
Bt 5] /min

4 HexREBESHEHIXFR
Fig.4 Relationship between retention rate of Hex and time
HE =R 1% T (=97.74e°", R=0.996)
RS — 8L R RS AN R K85 5
FEW) & R . BEAh, ££254 nm H)RAMN KT,
Hex {X &K E (10 F120 mg/L) i, J&HE 40 min
B JE TR BE KA, B ARSIV ], R A
AR 254 nmOGIRAEE TR LG, (HURE
WA VEDY Hex SKAMNEMREREVEAN BOHCHR,  XF 7 ShBl
JEA A RO I B R RAT 2 5 5

3 ZE5ig

1) AR5 2 57 Hex 1) HPLC 43 #7177 1%, Hex
FE 51 & 1~200 mg/LJE FEl Y, U AR 5 Jot Bk
FEZ [AIAEE RIFIIR G R, RKT0.999, HEH
[Ewm, SrirniER S, WTHT Hex & & AR A fif
TR B 2 A o

2) P 340 nm K AP ERFE ST 12 h, Hex
J R R R AR R AR Ak, I R R ak #
98.68%; K ¢ HR I [ & 168 h, AR EK A
96% LA I, LB Hex AN 5 # 340 nm ¢ 1< 5L A6 FE
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fift, FTHEIT Hex AbFEA 75 BHOG 2 85 T A TC M
XA Hex AL BRAF SR A 14 REFE AL 11K -

3) FEPEA 254 nm KA Z AR, Hex [%
R R, (LS TR SR P 2 R P e R R A A [
Hex (1] B R 5 07 ik FEAH SRR, 55841
R SePER K, H. Hex [ I R BE IR A] (A8 4L,
FE—W/EN 1% TTFE, R=0.996, H AT AT
PEo XN %L Hex Bi R FITE S SR A I &2 DL KX
if APESR AL T AKHE .
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