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1.1 HRRESHAE

BRI EREA R BB AR TE RITEA
FI BRI . R TR &P R
PEAR2 ~3 cm HE,HHT 1.7 mm (10 H) B
5, PR AT, SR M A BOL W 40y, 40 B &= 23
11 0.074 mm(200 H) B H55%.
1.2 EBUES5HHR
L2.1 &  REFRIEGSIELETT; s
JEIREETE s A BT RO s AR IR e AR s B
HAIRGAS MR A4S B REIRE X T 4448, DB
—4A AW E AR TR E KW A S
e
1.2.2 %% AL (GR) ; 8 (GR) ; B AL
(GR) ; EEEERHT (AR) ; 8445 (GR) ;i ( E K hr e
VW1 000 pg/mL) s fSER (AG) ; BEERES (AR) ; &
FALPN(AR) s MR (GR, ) ; BLHR (AR) ; FAL I
B (AR) ;3R (AR) s MR 46 ; TR EERL(1. 7 mm ~
0.85 mm) ; “ZHE T HARFEFREB(AR) ; HH

{EEE A2 (1987 - ) & TR BN BB SEAE . BIFFE 05 1) < R Vs e il TR S b L il A 7.

BREW A

W5 BB TR T KGR TR S TG, « BilEE
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B2 (AR) ;TEIRSR (= 26) s KBSIR (GR).

1.3 XBAHE

1.3.1 #HAHENT HEHBER —-CEMNE

BIRGEMHBR TERR S, e 5 EZZE,

W 5R VERR S AR EE I WOT 0.2% HNO, 3%
®1 SEBRORERT

Table 1 Standard series of the metal solution

BEFR 2 50 mL, 8 6P IR & n M HI UK 2
AE 50 mL, FUR A PR B 1% HNO, 3
WERZE 25 mL.

PR R EAARAE A 1.

YEQﬁﬁfmﬁf%ﬁ 0.25 0.50 1.00 1.50 2.00 2.50 3.00 5.00 10.00 15.00 20.00
% 0 0.25 05 — 1.5 — 250 — 500 — —  —
® 0 0.05 010 — 030 — 05 — 1.00 — —  —

bz aeg B 0 050 100 — 300 — 500 — 1000 — — —

FikbwEE/ 4 0 0.05 010 — 030 — 05 — 1.00 — —  —

(pgml) 4 o — 05 100 — 20 — 30 — — @—  —
0o — — — — — 100 — 200 400 600 800
Mo — — 002 — — 005 — 010 0.20 0.30 0.40

BELRARERYIR A KGR TR0
T4 5 E 40 R MROL B, 2wl bR o i 42 Boeh
RAREM AR E AR RS SRS, A
4 mLYRERIR ,IR5]. FEINA 15% BALSFEN 4 mL,
4% FALTWG W 2 mL, 385, i E 15 min, R
S mL #l RO 3648 2 R R B T8 B TR
B mAFRE. TSR ERPREMAS g
ToRREERL, H o B RSB 5 R A B (PR
BAARRA) . EER T RN 1 h, i 58 B,
=S Ll BBOR AT AR B 5.0 mL. [ B
SHLE. A3 em WILANL, =Bk S
7£ 510 nm Kb 30 58 TR OWE R OK B, 4 A A
HhZk.
1.3.2 #meZdbsnz EeLBREFHME
SNSRI S I S - N Bt HAc B4 BIHTR . B
R EERWT
xR2

PRI — e B BRI R il TR IBR N , 4% fibr vt
TR BRI He i AR B0 , 2 B9 5 /e ke L [
ETERIFIR G 2 b, Wy (30 £2) v/min, 72
it N #ETRS 18 h, BT R $#5H, ## &30 min, 1T
UE(URAE 0. 45 pm) , WIRIB BRI VR I, T4 C
TORFERI.

WRIEFEMTHSBR S BHER L RETRE
B g, K R e e 2 060 B 1 E iR
WH Cu Zn Pb Cd,Cr Ni K& &, 6CETHY
E As FE.

2 HREW®

RIBIR F IR 53 5 58 BRI E 4 14
KGR T IR W73 0 B I 8 A W) 46 TR i
AFRMTERITAEAR B TAERM .6 MRNESR
B TR SRR R 2 B,

2.1

NIERF RS e BT TR S

Table 2 The working conditions of flame atomic absorption spectrophotometer

P W g/ KT 3 mA e 5/ /Y W‘%b’ﬁi/ R, BRI E/
1m 1m (mL/min) mm mm

Cu 324.91 3.0 0.4 307.5 1500 6.0 -2.5

d 229.00 2.0 0.4 332 1500 6.0 -2.5

Pb 283.37 2.0 0.4 300.0 1500 8.0 -2.0

Zn 214.06 2.0 0.4 300.0 1500 8.0 -2.5

Cr 359. 54 4.0 0.4 300.0 1500 8.0 -2.5

Ni 232.24 4.0 0.4 395.5 1300 8.0 -2.5
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2.2 fREHZLH
e A SUITIR IR 75 85 A R 24 T 3 41
Cu.Zn.Pb Cd Cr Ni,As FH i i £, A o4 i £ 59
LAERH LK HI05R 3.
R3 OEBEEESER S E

Table 3 Standard curve regression equation and the value of 7

JLER [E] )y 7 r
Cu A=0.102 8 p+0.006 3 0.999 7
Cd A=0.26 p-0.000 7 0.999 6
Pb A=0.023 8 p+0.000 3 0.999 9
Zn A=0.402 p +0.001 0.999 7
Cr A=0.020 8 p+0.000 6 0.999 4
Ni A=0.0399p+0.001 3 0.999 8
As A=0.6967 p+0.001 0.999 9

2.3 BRWESRSHN

ASCR LIRPIFF R AR, X ST TR
ML, IFME TR I CuZn Pb Cd,
Cr .Ni Ml As 7 M TUE )& & , B 5 B 45 1k 2 A

i N
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80T
BE R i Wl
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Fig.1 Leaching of metal in different leaching agent
o+ IRCER B S bR B B 40D (GB5085. 3 -
2007) sk BEIRAE, AR AT S - N R .

ME1PEFEE, 59 Cu.Cd.Pb.Zn Ni, As
FREE, M BEER/D, EARHEBERT
BARB BN 2 BRGS0 v B B
S 51) (GB5085.3 —2007 ) Hr ¥ BEFRAEL, % TS - N
BHER, RER HWT Cu,Cd.Pb.Zn Cr Ni As
W EEHANERT s % T HAc B KRR, As ¥R BE AT,
BRI B AR . S X PITRMIR B Oy B
T8, 152 15 40 78 PR 2 5 B 25 R A A ).

B2l A I 2 B R R 1R R X [ A o b 4
RV R R, BPRT 5 M 4 0 Vi A 5 A I A A
WA PR, SEIR A RR Y] HAc BN E RN & &
BRI EERTT S-NEBRER, MEERZIR
T AT B3R5 TR W B i B PR 1 i, H 5%

G EEHESRERNEY HREMEZR
B TFRA A B IR R I 2 b R A
BRIAR B T3 28 19285 BB 1 2 3d i HAe 4R
Y H e B TR 1 TR BRI IR, e R 3
Ak E AR BRI PR BT UL, 1 HIBR R % rhis W R 42
FIRAEN. A, R 15 iR R R IR
] BB AR MRk B K, T A T S o i
HIBAHRIR, W & )R 4 70 BIR R LR

IREWA TG I, RS R TR Y £ R 2
SO, #1 NO, HIF77E, N BL, Al LAk A H,80,/
HNO, R $#50 , B BR TR ) 5 R iR
I

3 & I

a. BIEEEE — AT IR o 60 B B T E
REREYESR TR, BIERA L, RARD,FH
f ST 5 Bt R T R W U AR P R B
BT b. 2 HMOERIEY LS E Bl FEE
7Y (GB5085. 3 —2007 ) sy T IR H, BEJE 3R i
Cu.Cd.Pb.Zn Ni. . As §2E 5,1 C §E2&KK.
S - NER IR & &8 & BRIy A R ; HAe K
B ER As #@Fr5h,Cu Cd Pb.Zn Cr Ni ¥ A
AR BEUE BRI N A AL AL B S HEA SR,
c. EFERREMBEMBE L IER S, BERERAR
HFEPE. d. S-N B H Iy HAc 2 H 7 X ek
EYHEME S 5 R AR W], HAe 28 d
SREELRET S -NHRELIE.
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On leaching-out toxicity of phosphorus sludge
residue from yellow phosphorus enterprises

LI Yan-li MEI Ming ,ZHOU Xuan ,DING Cheng-cheng
(School of Environment and Civil Engineering, Wuhan Instiute of Technology , Wuhan 430074 , China)

Abstract. Leaching-out experiments were carried out on phosphorus sludge residue with acetic acid buffer
solution and HNO,/H,SO, methods. The content of Pb,Cd,Cu,Zn,Cr,Ni and As was determined respectively
by flame atomic absorption spectrophotometry and visible spectrophotometry. Then the impact of different
methods on the leaching was discussed. The results show that the content of Cu, Cd, Pb, Zn, Ni and As is
higher in the residue, and Cr lower, phosphorus sludge residue has leaching toxicity in the leaching system of
acetic acid buffer solution, and the extraction of acetic acid buffer solution is better than that of HNO,/H,SO0,.

Key words: wastewater sludge ; heavy metals ;leaching toxicity
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Influence of substrate temperature on preparation
of nano-crystalline diamond films

JIANG Chuan' , WANG Jian-hua'” , XIONG Li-wei' , WENG Jun'” ,SU Han' ,LIU Peng-fei'
(1. Key Laboraory of Plasma chemistry and Advanced Materials of Hubei Province, Wuhan Institute of Technology, Wuhan 430074, China;
2. Institute of Plasma Physics Chinese Academy of Sciences, Hefei 230031, China)

Abstract: Using multimode resonant cavity microwave plasma CVD apparatus to prepare nano-crystalline
diamond thin film at different substrate temperatures, we use scanning electron microscope ( SEM ), atomic
force microscope ( AFM ) and Raman spectroscopy to study the influence of substrate temperature on the
properties of nano-crystalline diamond films. The results show that: with the other conditions unchanged, the
substrate temperature has a great influence on the properties of the films, the lower substrate temperature is
favorable to deposit nano-crystalline diamond films with a better quality, the optimized substrate temperature is
about 720 C.

Key words: microwave plasma; chemical vapor deposition; nano-crystalline diamond thin film;

deposition temperature
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