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摘要　合成了一个新的二安替比林试剂,二安替比林对溴苯基甲烷( DApBM) ,并研究了它和 Mn (Ⅶ) 的显色条件.

在磷酸介质中, Mn(Ⅱ)存在下, DApBM 和 M n(Ⅶ)生成橙色产物, �max= 480nm , �= 1. 28× 106L �( mol�cm) - 1,锰

的含量在0. 1- 0. 9�g/ 25ml内符合比尔定律.用于食品和水样中锰的测定,结果满意.
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　　锰作为一种人体必须的微量营养元素,其

摄入量对人体健康有重要影响,因而食品和水

样中痕量锰的测定具有重要意义,目前锰的测

定常用高锰酸盐光度法[ 1] ,但方法灵敏度太低,

不适用于痕量锰的测定.二安替比林苯基甲烷

某些衍生物由于灵敏度低, 显色条件苛刻, 多年

来未得到推广应用. 自从章道昆[ 2]和徐其亨[ 3]

等发现 Mn(Ⅱ)和吐温类表面活性剂的协同增

敏作用后,该类试剂在分析中的应用得到迅速

发展, 并出现了一些 �达106的超高灵敏体

系[ 4- 6] . 本研究合成了 DApBM , 并研究过它和

Cr (Ⅵ)
[ 7]
的显色反应, 在此基础上研究了

DApBM 和 Mn(Ⅶ)的显色反应及应用,用于食

品和水样中痕量锰的测定获得满意结果.

1　实验部分

1. 1　试剂的合成与鉴定

在小烧杯中称取3. 76g 安替比林和1. 85g

对溴苯甲醛,加少量的水混匀, 加10m l浓盐酸,

60℃左右水浴加热并搅拌, 20min后,反应物迅

速固化, 证明反应结束, 用水稀释到200 -

300ml, 用氨水中和到中性, 过滤沉淀, 沉淀用

蒸馏水洗净氯离子,用乙醇重结晶2- 3次, 得浅

玫瑰色粉状固体,产率78% - 80% ,熔点185-

185. 5℃,由红外光谱和元素分析可证明产物为

DApBM .

1. 2　主要仪器和试剂

722光栅分光光度计; M n(Ⅱ)标准:按常规

方法配成含 Mn(Ⅱ) 100�g/ ml 贮备液, 使用时

稀释成0. 5�g / ml的标准工作液; 2+ 1磷酸; M n

(Ⅱ)水溶液: 用 MnSO 4�H2O 配成含 Mn(Ⅱ)

6. 0mg / ml 的水溶液; 1%过硫酸铵水溶液;

0. 5mg / ml硝酸银水溶液; 4% (W / V ) DApBM

用95%乙醇配制.

1. 3　实验方法

吸取0. 5�g M n (Ⅱ)标准于25ml 比色管

中, 加入1m l 1%过硫酸铵, 1滴硝酸银, 氧化

Mn(Ⅱ)为 Mn(Ⅶ)之后沸水浴加热30min赶尽

过量的过硫酸铵, 冷却后依次加入3ml 2+ 1磷

酸, 3ml 6mg/ m l M n(Ⅱ) , 0. 1ml 4%DApBM ,

用水稀释到近刻度,沸水浴加热10m in, 流水冷

却定容, 以试剂空白为参比, 用1cm 比色皿,在

480nm 处测定吸光度.

2　结果与讨论

2. 1　显色反应机理初探

该反应为氧化还原反应, 无 Mn(Ⅱ)存在

时,反应速率极慢,只有在高浓度 Mn(Ⅱ)存在

下才显色,根据文献[ 8] , M n(Ⅶ)氧化试剂生成

有色化合物, 其反应速率极慢,往往要放置数

日, Mn (Ⅱ) + M n(Ⅶ)体系可生成 Mn (Ⅳ) ,



Mn(Ⅴ) , M n(Ⅵ) , M n(Ⅲ)一系列的中间产物,

其中 Mn(Ⅲ)与试剂反应速率快, 这是诱导显

色的重要原因.产物中除加入的二价锰外, 还有

其它价态的锰出现,证明反应是氧化还原反应,

M n(Ⅱ)起诱导作用. 实验还发现 Ce(Ⅲ)也有

与 Mn (Ⅱ)类似的作用. 对于 DApBM 与 Mn

的显色反应,本实验未得到显色产物的分析结

果,具体有还有待进一步实验证明.

2. 2　吸收光谱

吸取0. 5�g M n (Ⅱ)标准于25m l 比色管

中,测不同波长的吸光度,绘成吸收曲线(图1) ,

可得 �max= 480nm,试剂空白非常小.

图1　吸收光谱

1.试剂空白对蒸馏水　2.显色体系对试剂空白

2. 3　介质的选择及磷酸的用量

体系只有在酸介质中才显色, 磷酸效果最

佳, 2+ 1磷酸用量在1. 5- 5ml内吸光度稳定,

实验选用3ml .

2. 4　Mn(Ⅱ)用量的确定

无 Mn(Ⅱ)存在时体系几乎不显色, 试验

表明, 6mg/ m l M n(Ⅱ)用量在2- 5ml内吸光度

稳定且最大, 实验选用3ml.

2. 5　过硫酸铵用量的确定及分解时间

试验表明1%过硫酸铵用量在1m l即可完

全氧化 Mn(Ⅱ)为 Mn(Ⅶ) ,过量的过硫酸铵沸

水浴加热迅速分解,加热30m in可分解完全.

2. 6　DA pBM 用量的确定

试验表明4%DApBM 用量在0. 1ml 以上

即可显色完全,实验选用0. 1ml.

2. 7　显色温度及稳定性实验

体系在常温下显色慢,加热可加快显色速

度,沸水浴加热10m in 可显色完全,体系在室温

下可稳定0. 5h,放置时间过长会有极少量沉淀

生成而干扰比色.

2. 8　工作曲线

在选定实验条件下, M n (Ⅱ) 的含量在

0. 1—0. 9�g/ 25ml内符合比尔定律, 线性回归
方程为 A = 0. 004932+ 0. 9254C (�g/ 25ml) , r
= 0. 9984, 从回归方程可算出 �= 1. 28×106L �
( mol�cm) - 1 .

2. 9　共存离子的干扰

对于1. 0�g Mn(Ⅶ) , 相对误差为±5% ,下

列离子不干扰 ( mg ) : K
+ , N a

+ , SO4
2- ( 20) ;

M g
2+ , Ca

2+ , NH
+
4 ( 10) ; NO

-
3 ( 5) ; Al

3+ , Pb
2+ ,

Zn
2+ (Ⅰ) ; Bi (Ⅲ) , Cd

2+ ( 0. 5) ; Ni
2+ , SiO

2-
3

( 0. 1) ; Co
2+ , In

3+ , M o (Ⅵ) , Sb (Ⅲ) , Sn (Ⅳ) ,

T h (Ⅳ) ( 0. 05) ; Fe2+ , Zr (Ⅳ) ( 0. 01) ; Fe3+ ,

Cu2 + ( 0. 005) ; 等量的 V (Ⅴ) , Cr (Ⅵ) , Ce(Ⅳ)

有正干扰; F
-
,草酸根有负干扰; 卤化物因生成

沉淀而干扰比色.

3　样品的分析及结果

3. 1　食品中锰的测定

食品样在烘箱中烘干后磨细, 准确称取样

品适量, 在瓷坩锅中低温碳化后放入马弗炉中

灰化( 600℃左右) , 灰烬用少量硝酸溶解,滴入

适量硝酸银,消除卤化物的干扰, 滤去沉淀,用

100ml容量瓶定容,取适量溶液,按实验方法显

色测定,结果如表1.

表1　样品分析及结果

样品
测定值

/ mg�g- 1

R �S �D

( n= 5)

标准回收率/ %

(加 Mn(Ⅱ) 0. 2�g)

板栗仁　　 58. 0×10- 3 3. 1 94- 103

大米　　　 9. 36×10- 3 1. 2 97- 102

昆明地下水 0. 21×10- 3 5. 3 92- 106

电池厂废水 6. 32×10- 3 3. 5 93- 102

3. 2　水中锰的测定

水样用硝酸酸化后用硝酸银沉淀卤素,滤
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在现场工作中, 主要监测的生态过程包括

特殊污染物降解的选择压, 导致微生物生长和

最终产物生成的污染物矿化和脱毒作用,共代

谢转化反应,营养及电子供体浓度和细菌生理

状态的变化.

生物整治( Bio remediation )是近年才频频

出现在生化处理专业刊物上的一个新词,它的

内容和技术方法还在不断发展中,我国这方面

可结合我国国情, 加以改进并逐步发展起来,生

物整治技术将在我国生物净化方面发挥作用.
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去沉淀, 取适当体积的滤液按实验方法显色测

定,结果见表1.
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stabil ity .
St ud y on Ef f ec ts of De vel op ing To ur istr y f or
Son gsh an Con se rvat ion A re a. Song Xiujie and
Zhao T ongrun ( Beijing M unicipal Research
Academy of Environmental Pr otect ion,
100037 ) : Chin. J . Environ. S ci. , 18 ( 3 ) ,
1997, pp. 57_ 59
In order to evaluate ef fect o f tourist ry devel-
opment for Songshan Conserv at ion Area, the
investig ating site and monitoring w ater , quali-
ty w hich include surface and underground w a-
ter , and atmospheric quality w er e car ried out .
It w as found that the natural landscape of the
conser vation area w as dest ro ied light ly be-
cause o f t rampling , picking and throw ing by
tourists and tourist ry facilit ies established, but
quality of sur face w ater and underg round w a-
ter are fit for Nat ional Standard. Atmospheric
po llutants are f it for First Nat ional Standard.
Need to st renthen management of the conser -
vat ion area w as suggested.
Key word s: Song shan Conserv ation Ar ea, envi-
ronmental ef fect , touristry development ,
management .
Ef f e ct of Calc ium on Ce ll Me mb ran e P er me-
abili ty in Ac id Rain St r esse d Cucumis melo
Se ed lin g. Zhou Qing and Huang Xiaohua et al.
( Dept . of Biolog y Suzhou Railw ay T eachers
College, Suzhou 215009) : Chin. J . Environ.
Sci . , 18( 3) , 1997, pp. 60_ 61
The relat ionship of calcium to cell membrane
permeability in acid r ain st ressed Cucumis melo
seedling has been studied. Calcium obviously
decr eased cell membrane permeability and pro-
tected cell membrane f rom acid rain insult .
Opt imum pro tection effect is that Cucumis me-
lo seedling is spr aied cont inuously two t imes
( once every 24 hours ) w ith concentr at ion of
30mmol / L Ca ( NO 3 ) 2 at the test condit ions.
The mechanism perhaps is calcium reagent
stabil izing the st ructure o f cell membrane of
Cucumis melo and raising catalase activ ity .
Key wo rd s: Cucumis melo seedl ing , cacium,
cell membrane permeability, acid rain st ress.
Sp ec tr op ho tom et ric D et er min at ion of Man-
gan ese wit h Dian t ipy ryl-( P-Br omo ) -Ph e nyl-
me th an e. Yin Jiayuan and Yang Guangyu et
al. ( Department of Chem ist ry , Yunnan Uni-
versity, Kunm ing 650091) : Chin. J . Environ.
Sci . , 18( 3) , 1997, pp. 62_ 63
Diantipyry l-( p-bromo ) -pheny lmethane
( DApBM ) w as synthesized and indent if ied. A
highly sensit ive spect rophotometric method
has been developed for the determinat ion of
manganese w ith DApBM . In the presence of
M n(Ⅱ) , M n (Ⅶ) can reacts w ith DApBM to
fo rm an orange and yellow pr oduct in phos-
phoric acid mediun. T he molar absor pt ivity is
1. 28×106 L�mol- 1�cm- 1

at 480nm . Beer's law

is in keeping in the r ange of 0. 1 - 0. 9�g /
25m l. T his method has been applied to the de-
term inat ion of manganese in fo od and w ater ,
the results are sat isfact ied.
Key wor ds : diantipyry-( p-bromo ) -pheny l-
methane, spect rophotometric, manganese.
De t er min atio n of CH 3SH in Ai r Usin g Capil-
lar y GC/ FID. Wang Lizhong , Lu Yongsen et
al. ( Key State Lab. of Pol lut ion Control and
Resour ces Reuse, School o f Environ. Eng. ,
T ong ji University , Shanghai 200092 ) , Wang
Wenling ( Depar tment o f Chemist ry, Fudan
University , Shanghai 200433) : Chin. J . Env i-
ron. Sci . , 18( 3) , 1997, pp. 64_ 66
T he analyt ical procedure for methylmercaptan
in air w as investig ated which involv es four
phases of sampling , low temper ature concen-
tration w ith liquid nitr ogen, thermal separa-
t ion and then capillary column GC/ FID analy-
sis. U nder the condit ions selected, a method
linear r ange o f 0. 2- 200 ng w as obtained w ith
a minimal detect ion limit of 0. 2 ng . T he recov-
er y w as about 92. 6% w ith a relat iv e standard
deviat ion o f 3. 2%. T his Pr ocedure w as ap-
plied to determine the concentrat ion of
methy lmercaptan in the environmental air
around a waste w ater plant and a pol luted r iv-
er successfully . The odour st reng th of the air
at dif ferent sampl ing points w as also calculat-
ed, and the dist ribut ion char acter ist ic w ith
methy lmercaptan sounded reasonable.
Key wo rd s: methylmercaptan, GC/ FID analy-
sis, sampl ing , malodor .
Pr ogr es ses o f Bio re me diat ion St udi es an d Ap-
pl icat ion s. L in Li and Yang Huifang ( Inst itute
of M icr obiology , Chinese Academy of Sci-
ences, Beijing 100080 ) : Chin. J . Envir on.
Sci. 1 8( 3) , 1997, pp. 67_ 71
A r ev iew concerns principles and techniques
on deg radat ion of xenobio tics and r ecalcit rants
in contaminated site. T he basic principle of
bio remediation that for special contaminated
site dif ferent t reatment techniques w ere se-
lected on three factor s w hich are decrease the
tox icity of pollutants and incr ease the
bio avail ibility o f po llutants and the bioact iv ity
of microorg anisms. The recent ly advances at
in-situ and ex-situ bioremediat ion techniques
are involved in the paper w hich include adding
nutrient , inoculate species, biovent ing, land-
farming , comport ing piles, biopiles and slurry
techniques. The methods of collect ing the site
information and of ev aluat ing t reatment w ere
discussed also.
Key wo rd s: bioremediat ion, contaminated site,
x enobiot ics, recalcit rants, microorg anisms,
bio avail ibility , bioact ivity .
Ad van ce s i n th e St ud y of Re med iat ion Met h-
ods o f H eavy Met al-Con tam inat ed Soil . Xia
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