WL TR FRLE 33 4.5 1 H.2015 F 1 A
Journal of Zhejiang Sci-Tech University
Vol. 33, No. 1, Jan, 2015

XEHS: 1673-3851 (2015) 01-0001-05

2AARRE 7K HER 28 50 & R UL 7 B9 & UK R AE

B et

, ECRY, BR4EE"

(1. TR IKE, a. ARG EMBEHERARAKFT R ELTIRE; b, ASEEFEAKF I IEZMAEL T, M 3100185
2. WL REERDKRMARNE, FHiz EJE 312368)

 OE AR TERINETOKA UV-9 A A, sRss fo 55 B2 20 5%, 69 L BE A A AL X0, 56 A = BALBLIR 4 28 JR
) o i it AE AL R An i R B AR T —Fb o F A A A0 B A ) =K W ER R SN & B0 DP-1, BF 2 &8 AL R R R
VAR AT AN R Ak, 2B A A P RA KPR RABRGERIL Y 1 L2, AR BEKRE SN
0~10°C F#:4T 4 h, 48 BRAF B AF M R ;38 R R B K A B = 4, BN A BB BRI A 15 11, ER B
BEH 80°C F#4T 2 h, &R BRI, Badarsbkid ik Mmk A R -T ok Ao ik 40 &8 5 F 5, sP AL 2 4

FoiE SR 4 DP-1 347 T 4 M R A2 K91 1 45 5 383t Ha 7%
SR SR TE; AL ER; FAMRIUH; AR

HES XS TQ610. 491 MERARERS: A

0 5

Wi 28 DF AL Y KR, B BEIR , Bk R
AT 5 SN AR S it it 2 399 O B AP R JER AT
FHRAN R 2 TR R . T
SRR IEE AT SR T A0 5 S 2R M AR
T EEARARAFRIRL . SR SN ISR BE 6% I Wi 2% Pk
AT RE IR B 58 S 2R 78 B g 2t 19 R it isk
KA HLBEIE , TS 2 B 58 S Em T 1y H -, H
H LA 2 Y A8 R AR O = IS ) 28 A2 AR 1
RN . SR SR RN DA A 22 R AR
RIVEA LAY th T B 545 & =R 5
TR AR B S TR S BDCERZ 9 e
PSRRI, (EAZ 514 28 SRS R 208 1 )
PO RS SCHR B R ET B SO AT S 5
AR SHE S A 22 (i AN AT
B2 AE L B B R PR RE o

BN LT HE DA SE T 25 FIL Ge 52
WGRIAE TS A A A ) B, — BEBIF ST N A

i

ks H . 2014—06—30
HAETH . BRARPIEI4 (21106315

EZRIA: H JB(1990—), 5 I R R PHA . BB 95 2 , 2B A F 25400

WAEVEH . 54, E-mail: zhhcui@zstu. edu. cn

R SN MGR A A h 2235 | A —LE B S HE
EF Y A A O G S P A I e A S B
53 H A4 L 45 5 . 207 15 RERE P = 1
Py SeRs e v A TR E IR, B
R EAF G T — T S ARV R = e e A
LW RE S F B AT B ARSI I B AE 5 T
ARG T — b B A A R E BRI = e SR APk I
WA T8 B RURIAS 5 S i 22 b B I R TR AR
TR . DL b R ik REAS A by M figp R 55 S 26
WA B P BT 2T b g i P AR T

Ay — b EE B P R L 5 A7 55 1R ik A 56 41
L MMSGRI AU S 5 | B A P i 5 7
JERSRE T » 3 m o B R 1 7 R I 1
JREFYE . T T7 A MR A 52 SR G e
P AR SCRE R SR AN M 25 - A-HT A2 0K
PR COUV-9) A Ay SRk 3 2o il e S - 5 1Al i
R 3 0 S i R U L B A I
— B A R R RS E A B 57 A M AT A )
DP-1,

Qe B 5B BOR 7 T ST



2 /A W - S D N S ¢

2015 4 %5 33 %

LIS

L1 Seobh el 51

S AL RE: UV-9 B ER L il R . — A AL B IR £
iz SR ALEN  TEK (8 T B ATl .

34§ : Nicolet 5700 AUE T LT HMEIEL (S e
1137 AVANCE -400 MHz A% % L4 i 3% A (i
AR A FD L Agilent1260 T i A €235 43 (26 F %
FER A A LCQ-Fleet J i 4% (36 H 288k KA D |
Cany 5840/ ] WAM R EETF (SR L ZAFD .

1.2 TORHIERZE AN IR DP-1 B4

AR B — R TN R A
BSOS e 24 ) DP-1, HA Bk WK 1, B
,ng‘:’:

a) AL 7E 100 mL = CHBEEH A 15. 1
mL WRERER SR R ZEZ2 A 2.3 g(0. 01 moD)
AR GR UV-9 K R BEERFEZE 0~10°C, [1]
SRR M A 1 mL(0. 012 mol) Y il iz ,
TEINSE TG PR R Ak 2 R 4 h, N 25 S
FRVKKHT s I F Kk 2 b vk, Sl T HE T, 15 210R
B A,

b) ¥R 5N FREL 2. 8 g(0. 01 moD) UV-9 ffk
e A F 4. 4 g(0. 11 mo) NaOH AT 25 mL 4%
A1 25 mL KBEFOKMIREHW S, RS G
FHEE 70°C, #E 10 min N4 INA 5. 4 g(0.05
mol) A ALBRIK , AR BE ORI N 2 he A5 RS
HARA H B, AR5 ) ROV W 212 n 1. 5
mL(5 mol/L) i) HCL, 3843+, pH 4 &2 i h
AHIERE 0.5 hy g IF R T4, 45 2] UV-9 gk
W74 DP-1,

@ on o OH
e it | o
e
HERLE L .
0OC!11, OCII,

) NO),
Vo AL = A
[y o1l Ly OI1
O O VAdkmi |
~
HE BN
OCTL, = QCl,
NO, NH
Tk A DP-1

Bl 1 TR AR R DP-1 f A R
1.3 HPLC Z3#racss
FEMHEE 150 mg/kg. Jii# : 1. 0 mL/min, £

i:ZOHLa FEWRL: 30°C, fe R J1 k26 MPa, B )3
0~9 min ¥ 2N A 8 mmol/L H KIS = L NE
=955 F| 5+ 95,9~12 min i 2hAH Lb 51 4+ 7E
8 mmol/ LI BR/KH W = =5+ 95, &M P K H
276 nm,
IO/ VAl SR B | 7L 3 i T

B/ B A AE TR v B S ) Skt ol
% KBr JE A, R 5 £ Nicolet 5700 HI{#H 37 121 4h S

WAL B HEAT FT-IR U, 0 B30 4 em L 10K
32k,

L5 BREIAREIE s

W 5~20 mg AR INAE S AR AE 0. 6 mL 2oy
AR T R o B B G . il AVANCE
—400 MHz BB ICARPE AT o
L6 Fugatrik

B0, 1 g R THER 4] 10 mL N N-—
P Y J o JFC 9 TC v Y. I A IR B 2 1
mL W TReA b I N IN-Z R e A
BT IL . 10 pl SERRETEE S HEAE . ] LCQ
Fleet JF A AT o

2 GRS

2.1 ML= A BYEERYFRAE S 50T
2.1.1 mWik=H A BILTAMGIE S BT

WK 2 frs .3 345 em U B —O—H 45
PRENE W 52 950.2 838 em ' S HI iy C—H
H AR B N s 1 634 em ™ R EREE T HY—C—O
4R W IG5 1 5291 343 cm ™' SH—NO, {45
PREN Y ;1 015 em™ U AR L IY—C—O fh4adiR

B . 38 3 A BT 21 ARG T £5 5 AT Y AR AE W L
I, FB UV-9 WML =4 A 1745 .
1.0
9k
g; 0.8
g 1345 2950 1634
0.7k
0.61

1015

| FU—

) 1 1 1 1 1 1 1
4000 3300 3000 2500 2000 13500 1000 300
M Eiem

2 FHfEFEE A BTSN R



%14 K NBAF 5 e — 2 T il 5 SRR 4 1 S R AIE 3

2. 1.2 WA AW BT AT
XHEAET= ) A #E AT BTS00 7E m/z 272, 1 4b
T — MR IM—H] #7510, O™
W K— U5 0 51t NI AT LB 7= P 18 43
Tk 273, 1, X 5= M BRIE 4> F & 273, 1 4.
2.1.3  mEfbH A WIRERG TS B 43 BT
M 3 B LLE H . 812, 99 4b iR — AN T
U 3R 1 S R AR v Y &5 R T 9 SR I — A
ANTCI, T ECH AL AL W AR 7% Bl lORT
812. 99 &bk 1 S h & i+ 3 )& s 7 88. 40
b SR —AN T B, AT R T S A H
7 B W F - SEA 5 RN B (14 52 ), A2 A I
5l B 2 08. 40 Abh 7 S E M BT IH)E ;s
UV-9 5= o450k 5 . 2 6 ‘S & ik
SRR L3 RN 5 S S WAk 2 PR R A AL 2 03
SO A I AR T EIE, 6 A5 S S A
G20 —H g, [alik 3 F1 5 S0 i Sk 2 3 4
SOALE R AR R0 i 2 I O A 87, 58
~37. 54 AbRy 3 F 5 S AN IHE 4 SN ES
2 06 S A E A R H S, 7E 87, 68~7. 63 Ab
THCHN 3,5 2.6 4 SALAY R FECZ FAHWI A 6
87.68~7.63 AN 2.6 fl 4 S AMEFIHE 7E
6. 66 b7 H —A> BT T HL, X 9 S E
B I H AL RN R BL 052 M, fb2E AR 0] 5
3l i 06. 66 Ak 9 S E BT IH)E 5 94. 04
16007
1 400} FR54W1010.7 min —
1 200F
10001
800F
600F
HOF
200k
. | , ﬂéﬁlﬂmy:u , L
0 2 4 6 8 10 12
Hmim
{a) UV-OE REA0 i, il

mATT

Ak S H BT B0 HLS AR 3. BT R A2 o4, 04
F 8 FALE M TR  AE 83. 98 Fl 012. 93 b B A
— PR B HED T BB 2 BT — 3R R A
TR R ETE 9 S0k L X 8 S AL 1 S A
R B 15 B T —E B RZ N 81, 58 K
Fi U6, 87, 26 2k CDCly By 7%

Bl 3 fiEfb = A RS E

2. L4 WAL= A IR 635 53 B

Kl 4 J& UV-9 JEAERIAS AL ™9 A (R WORE €60
El. I 4Ca) Ha] LLE H, UV-9 JEEE A9 O B B[]
g 10. 7 min, W FR A 99. 9% ; A 4(b) ha] LI
L AEAL Y A LR BRI TR 10, 0 min, DT AR
89. 9% . XFHLWE Al A, KR UV-9 BBALET
EAL R (RSE A D ) UV-9 Rphiffb .

701 X
. PR L0 min——
601
SOk
> 401
£ 30f {EEFM W) 10.7 min
20k
1k BT FH80.9% -
0 ynii §6 4%
0 A I N
=160 -
0 2 4 6 8 10 12

pnin
(b Tl b AP 1 )

B4 UV-9 JSRERREAL™ 8 A RO (3 15

2.2 DP-1 BYZ5HRAE 55007
2.2.1 DP-1 WLr Mg s

I 5 Faf DIE .3 326 em R EA—O—H
s ¥ 2 W2 W 045 2 943.2 827 em ' H
—C—HPY M 47 4R 3 W Wi 1 647 em ' Sy B
1)—C—O MgRPR BRI ;1 456 e ' SR i 4

C—=CHRaM il 1 026 ecm 'y A FER—C—O
gaiRsh g, B A B 2 A 5L FEIE I T B8
Sl TR L RE I S .l S
A LT AN ETE I & B, i Ak =8 A R —NO,
H A % Sl U L 220 2K o 33X 2 PR R il 35 ) 22 A TR
L, £ DP-1 BFETE,



4 /A W - S D N S ¢

2015 4 %5 33 %

1.1}

nor

L 08F
E‘;i, 0.7
0.61
0.5r
1026
0.4F
4000 3300 3000 23500 2000 1500 1030 300

Hr¥rem
E 5 DP-1 eroheig e
2.2.2 DP-1 fFERE Bt
MR 6 AT LLE . 1E M/Z 242, 2 kb BB 7P= 4
RERIM—H ] #5385 T, X & =k s —A>
AUa 051 AT AT LAB 2 P W (R A o0 Tl i
243. 2, 3X 5= B BRS AR X o> 243, 1 AHAT .

6 DP-1 BJRi%iE%E

2.2.3 DP-1 WRERERES B 5347

ME 7 T LLE H, 812, 37 4b iR — A & T
U X 1 S R Ak rp Y &L 5 i v Y AU i — 1>
ARNTCH, SO A AL AR5 B8 Bl BT B e
012,37 kbR 1 S B &R it )3 & s L DP-1
B T 45K - 2 1 6 S A B fb# RS AH TR] , 3
5 AL E A AR ], 2 F 3 5050 UM B A
G35y I, 6 F1 5 S A A B RS RN
g, [ 3 F 5 S0 SR 32 2] 4 SO AR FE
ARy W 2 I L BRI R GE 87, 64.87. 62 4b Ny 2
16 SALE MR T VT8, 87. 50~87. 46 Abhy 3 Fi1 5
ShEMEFIHE 4 SRS 2 M6 S EAHE
AR I — AR I, P 2 87, 55~87. 53
Abhy A S AR BT IAJE s 7E 86. 86 Ab R — N

TR, TR E R T AR, A2 B A T
e 1) 5 M R HE R 356 S0 L (0 52 ), Ak 2 137 % 1) 1%
iR i 2 6. 86 Abky 7 S AR BT IHE s 7E
36. 50 Akl H—N B B, IO 10 S A
F b I H AL R L B L AL 2= A 1) =
3, B E 86, 50 4b K 10 S0 A K T 8
§3.°93 4b I 7 HH BT B0 HLFR0Ch 3, 0T
33.93 R 9 AL E W BT T & s 7E 93, 49 Ab R
g H 8 2,08 8 Sk AT
)& 01, 62 KB BT+ 0%, 87. 26 Sy CDCly 1%
0

& 7 DP-1 fAZREEE

2.2.4 DP-1 WA 3553 Hr

Kl 8 J& DP-1 By AH (o &, MBI A LIE
L DP-1 R BB AR 7. 5 min, WS 64. 9%,
AL ) A B O B IR R 10. 0 min, W 7] AR
18.3% ., HE AW AHALT=1 A BIAH €3 X E
AL JF SR . UV-9 84628 A KB &
BRI AHSE A —F S AL AR B R i

3N0F  {REIHIT.S min ——

SO0
= a0} P
g A s i)

200} . .

lﬂ%m.ﬂ!my%—T F IR 3%
] i :
i} 2 4 6 8 10 12

t/min

K8 DP-1 KR g% E

2.2.5 DP-1 {4 h-n] WS E 43 Hr
B9 & 2K IR 2 58 A R i i 57 UV-9 Al
DP-1 {5 4h-n] WL OB 1S . AL 9 () Hml LA
Fil UV-9 JFAEAE 276 nm A7 5 KW Wi, 78 322



%14 K NBAF 5 e — 2 T il 5 SRR 4 1 S R AIE 5

im0 A AR AT L A5 B R R 2 5 AP R
FR U AT U F R Ik . AR AT IO X R AR 1 A T
e, B UV-9 JCW e B a . i 9 (b) a] LI
DP-1 75 230~275 nm i Fl A A7 5525 19 I HLE:
TCWR 22 590 s 75 322 nm B 3T A7 B0 ) I, B
JEAE AT UG IX N AT — 3 20 T, X A 5 1 IXC

3 (M0

2 500F

2 (M0

200 300 400 200 600
MM
() UV-9HHS0-TT WUT L HN 2%

SR LA DP-1 1% 28 B iR 25 55 A0 Wlse 550 X
WCUEREAE & A B 2, 43 B A A REJE T2 B 1Y
FIA Ko F B PR &R DL K o N B B LT
=B AR BRI, I LS 0T Wi IX s A
W2 AT g ) e A TG LA A6 5 ) DP-1 1) 33 44,40
AT R E

14007

1200+

1000+

. soof
=
= HUNF
400+ TG
200F
0 L
24 L L . '
ioo 300 400 300 600

fsinm
{b) DP- LS 4T W 46

9 UV-9 fil DP-1 A58 Zh-1] WL '3

2.3 RN HRRHEE R T2 A0k

X3 T IO ) B kB AR LA T T T2k
gEIRLULFR 1, NFEHR, Y UV-9 itk r=4. — &4k
TS S A B BE R Lk 12 5 ¢ 11 B, DP-1 JiF
7 I T AR R XS UV-9 WL~ . — S LIRS
AL EE R R 12 4+ 9 B, DP-1 JF (19 0 1
FUR A7 1%, S HTAh AT B i T AR B IR AN &
AR AR S BOBCR IR 2 UV-9 fiffer™
Y. —E B S EE A ENBBE R LR 12 6 ¢ 13 B
DP-1 fif & (e 1 AL UV-9 4k 7= 4. — A AL B ik
SR EE R LR 12 5 2 11 B, TR
Yk A AR S BRI FH i A P RE S | S I SR
& A NI S35 DP-1 AICRIA R R, 28 LRTIR,
SRS P AT I S R s UV-9 B4k 4 . — 4 Ak
TRk S AR e FEROREE AR & 12 5 ¢ 11,

x 1 TEFFEER L AIE R RN R 3Ttk

o n(BEAET=HD) + n( ALl = DP-1 fir 59
nCREALBEE R H) VT AR/ %6
1 1:4:9 47. 1
2 1:5:11 64. 9
3 1:6:13 60. 2
3 & &

K AR R 5 SR UV-9, 38 1o il £
W JFIE  FE 53T 5 — A8 i Al SO e R
FURETHEIE AL B 45 & B 7 AN . i 24

DG B AL 20 RO @3 L 5 h-R] WO A
FBLMHA Y A A 2= DP-1 #1471 3%
i S5 R R H AR YR I & e (R Xd i S
B RIBOREE R e b AT T T2k 24 UV-9 fifl )™
Py, AR RS S AR BE R 15 5 0 11
B RO R B . DP-1 A REFIE B LG E
FUSUET AT A 27 B O fe i i AL~ B 4 5 Y
J7 [ E AT 4E 1 AT T A B AT 2 P e 55 A
RT3 T EA T RS

SE Wk

1 WF 8L R, 252U B 540 8 JI5R) kR 450 3R
(—[J]. s A, 2010, 32(12): 11-14.

[2] Millington K R. Photoyellowing of wool. part 1; factors
affecting photoyellowing and experimental techniques[ J].
Coloration Technology, 2006, 122(4): 169-186.

(3] 4 M, BRAEE, 2K S, 45 SO 58 A4 R B
FEHEREL) ). Wdh5 L A #ah . 2007, 18(15)  1-3.
(4] R4, WRaEE, M. B RN AN (1)
REFHPERELT . WRVLBE TR 224, 2012, 29(4): 474

479.

(5] WRARNE. 2 22 28 1 o000 56 A 484 e OGRS e PERIF Y
(D] B WILHE T K%, 2013,

(6] 5k#%EH. HMAFVS AT RMIM]. B RRAT
SR kL. 1990.

(7] gy, WhR¥e. LB IRT A IS Y nid Jm e i
eI, AHLEE. 1998, 18(2) . 157-161.

(THEE 72 }W)



72 W o#H T Ok % % R 2015 4% 4 334

Research on Electroless Copper Plating on Diamond Surface
WANG Li-kai', GUO Shao-yi' » HONG Jin-kun®, YU Da-jiang"', YUAN Yong-feng'
(1. School of Mechanical Engineering & Automation, Zhejiang Sci-Tech University, Hangzhou
310018, China; 2. Zhejiang Jingxin Diamond Joint-stock Co. , Ltd. , Shaoxing 312028, China)

Abstract: Electroless copper plating on diamond surface with sodium borohydride as the reducing
agent and silver nitrate as the activating agent was studied. XRD and EDS were adopted to analyze the
structure and ingredients of clad layer on diamond surface. The effects of plating solution components and
technological conditions on electroless copper plating were discussed. the morphology on diamond surface
after copper plating was observed by an integrated microscope. The optimal electroless plating formula and
technological conditions are as follows: NaBH4 1. 5 g/L, CuSO, « 5H,O 20 g/L, sodium potassium
tartrate 15 g/L., EDTA-2Na 20 g/L., potassium ferrocyanide 65 mg/L, bipyridyl 15 mg/L; pH 13 and
temperature 60°C. The results show that the uniform copper plating layer on the diamond surface could be
achieved by using the optimal process.

Key words: diamond; electroless copper plating; formula; clad layer
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Synthesis and Characterization of Benzophenone UV

Absorber Containing Primary Amino
ZHENG Xu'*, CUI Zhi-hua', WANG Ren-liang® , CHEN Wei-guo'®
(la. Key Laboratory of Advanced Textile Materials and Manufacturing Technology,
Ministry of Education of China; 1b. Engineering Research Center for Eco-Dyeing &. Finishing
of Textiles, Ministry of Education, Zhejiang Sci-Tech University, Hangzhou 310018, China,
Hangzhou 310018; 2. Zhejiang Lonsen Group Co. , Ltd. , Shangyu 312368, China)

Abstract: In this paper, Benzophenone UV absorber DP-1 containing primary amido was synthesized
through nitration reaction and reduction reaction with benzophenone UV absorber UV-9 was raw material,
mixed acid (composed of sulfuric acid and nitric acid) as nitration reagent and thiourea dioxide as the
reducing agent. The research shows that we can obtain good yields under the following conditions: nitration reaction
adopts homogeneous phase nitration method with concentrated sulfuric acid as the medium; the molar ratio
of 2-hydroxy-4-methoxy benzophenone and concentrated nitric acid is 1 ¢ 1. 2; the reaction temperature
system is 0 ~10°C for 4 h. The result of reduction reaction is good when the molar ratio of nitration
product, thiourea dioxide and sodium hydroxide is 1 : 5 ¢ 11 under the temperature of 80°C for 2 h. In
addition, structural characterization was conducted for nitration product and reduzate DP-1 through FTIR,

The result

mass spectrometry, nuclear magnetic resonance, ultraviolet-visible spectroscopy and HPLC.
shows the structure complies with the design.

Key words: Benzophenone; nitration; reduction; ultraviolet absorber; synthesis
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