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Abstract

The traditional chlorine decontaminants with the high decontamination efficiency had usually a
certain impact on the environment and human health due to their strong corrosivity. But the de-
contaminants composed of peroxide hydrogen as green decontaminants, had become a research
hotspot. In the paper, the principle that hydrogen peroxide reacts with guanidine activator and metal
salt catalyst to produce higher active substances would be discussed. Meanwhile, the factors that in-
fluenced the decontamination efficiency had investigated, such as the main agent peroxide hydrogen
with the concentrate of 30%, the organic activator aminoguanidine sulfate, metal salt catalyst so-
dium molybdate, surfactants and so on. As a result, the optimized decontamination situation had
been attained. With the vortex vibration at room temperature, the decontamination rate reached
over 99.9% in 15 minutes when the volume ratio of decontaminant solution and HD drops was
50:1.
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2. SCUGER4Sy
2.1. SCOERFRI R AN B8

SRR RIENERER B, o drall, B R BHEREN, 7 bral, RiETHsE R 401k TaF 5 Fr; CTAB,
SRTal, BEBRAEHAR( ) ERAR; LAS, o#ral, bl A A T ImA SR mmem, ot
af, JbROKFZEMRE AR A AihEE, 90°C~120°CHbFe, ZrHral, REH & FRML THR A .

SEIG A A : VORTEX-GENIE2 UjiEia ik 7 o%, 3¢ [E Scientific Industries /A @ ; UV-6000 £84hA] 1Ll
JeFETE, BTSSR A TR pH-3C B pH if, HEACERRAACES AR AR, KQ-100DE
R R s e ds, RILTTE AR R AR . BEESSRIL: 20 mL B2 SR N BB 2 SA R |
25 mL B2, b Bt .
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Figure 1. The decontamination efficiency of HD influenced by the different concentration of peroxide hydrogen
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Figure 2. The decontamination efficiency of HD influenced by the different ratio of active oxygen and aminoguanidine sulfate
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Figure 3. The decontamination efficiency of HD influenced by the different pH value in the system of peroxide hydrogen
and aminoguanidine sulfate
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Table 1. The designed factors on the response surface method
= 1. MR EE R IR

KF H20, K J& SRR IR o pH {&
-1 0.5% 1.8% 7.8
0 1% 3.6% 8.8
1 2% 7.2% 9.8

1) WL TR . DATHRE S A R, HEBih 17 AN 5856 A, R Design-Expert8 B 45t Se 56 HdE
BEAT B0 ZE 50 M, Wi ISL T 73 A S 36 2 SRR 5 R LA 2.

Table 2. The experimental solution and results on the response surface method
2 WNESHEEFRRLEER

P H,O, ¥ R 45 PR pH i S (%)
1 0 -1 1 94.2
2 -1 0 1 93.9
3 0 1 -1 95.4
4 1 0 -1 96.1
5 0 0 0 96.8
6 -1 1 0 95
7 -1 0 -1 94.9
8 1 1 0 97.0
9 0 -1 -1 93.8
10 0 1 1 94.5
11 0 0 0 96.7
12 0 0 0 97
13 0 0 0 96.5
14 0 0 0 96.3
15 -1 -1 0 95.5
16 1 0 1 96.9
17 1 -1 0 97.2

e R ER RN E 20 min.

37 H] Design-Expert8 #icxf K it AT — 2 JEIRAFI 1931 BL HO i L (A) 2 SE TR R £ FH &:(B) -
pH 1E(C) N FAZ L, T 355y il N A ) [ A 572 0 -
Y =96.6+0.99A+0.15B —0.087C +0.075AB +0.45AC — 0.33BC +0.25A% —0.73B? —1.45C*

Y MBI R, BT %), 1 F R 3G, W P (F > F)IE/S, R
BEMAE. BRI R R A B R0 R, HO, KT B R, I
SRR RS HON Ho0, TR E(A) > EUSIIBRRA LA E(B) > pH {1, — WK BC KRB %5, U
B RS P 5 pH A F 58 T A PR 25 5 5 5 (I 1,0, VEVOKIE 55 pH {(AC) 5 FLA AT
BRIOMINE % . S RHR? = 0.9860, 1T LUBLHF 1R W% B 5 BIAE 2 10 U926 R, RERS R I
7 R R b«
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Table 3. Variance analysis table and significance test of regression model of decontamination efficiency
=3 HEREIERFESMEREEMHRE

T5 ZERUR TR H HE ¥7 F 1l P(F>FJ) REN
Model 21.2 9 21.2 13.86 0.0011 e
A 7.8 1 7.8 46.3 0.0003 ATES
B 0.18 1 0.18 1.07 0.3357
C 0.061 1 0.061 0.36 0.5656
AB 0.023 1 0.023 0.13 0.7256
AC 0.81 1 0.81 481 0.0644 B
BC 0.42 1 0.42 251 0.1573
A2 0.25 1 0.25 15 0.2603
B2 2.24 1 2.24 13.32 0.0082 (e
c2 8.91 1 8.91 52.9 0.0002 ATES
AT 0.89 3 0.4
R 0.29 4 0.073
BRZET 1.18 7 0.3
Mz 222 16
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Figure 4. The response surface and contour maps of the designed factors on decontamination efficiency
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ORI S AR S H B BEAEH, MHRRR MR, ZUEmREHES pH EMEEAE
F, XHEEER RSN K . WS TH 2> BTk AR B AR EC 77, 8 SEE I, YRR B S B (A A 2=
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