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摘要　探讨了N 2352煤油2H 2SO 42N aOH 化学萃取2反萃取体系提取浓缩J 酸废母液中染料中间体的工艺特性. 试验

结果表明, 通过萃取工艺, J 酸废液中的CODCr去除率可达 95% , 萃余液CODCr在 500- 2000 m göL 之间, 色度去除

率可达 95% ; 该工艺可使废母液中的回收物浓缩 5- 10 倍. 萃取剂可以循环使用而不改变性质, 损失较少.

关键词　染料中间体, J 酸废母液, 萃取, 资源化.

　　J 酸是萘系染料中间体典型产品之一, 生

产过程中投加的 90% 的无机盐和 10% 以上的

有机原料转移到工艺废水当中[1 ] , 使得废母液

中有机物浓度含量高、酸度大、色度深、含盐量

高、对生物有毒性, 属于极难治理的有机工业废

水之一[2, 3 ]. 废液中的有机质为带磺酸基 ( -

SO 3- )、胺基 (- N H 2)与羟基 (- OH )的萘系染

料中间体, 利用这些特定基团与废液的酸性, 通

过离子缔合2离子交换过程, 将废液中的染料中

间体一步提取浓缩后回用到染料中间体生产工

艺中, 实现废母液中有用物质的资源化, 并且大

大降低出水有机物的浓度. 本试验以三烷基胺

为萃取剂、煤油作稀释剂、氢氧化钠溶液作反萃

剂, 系统地研究了该萃取2反萃取体系对 J 酸废

母液的萃取和反萃取过程特性; 并根据对回收

物的成分分析, 进行了回收物回用于生产中间

工段的试验, 显著地提高了有用资源的利用率

而不影响产品质量.

1　材料和方法

111　材料

J 酸废母液: 采用天津某化工厂酸析工段

外排的废母液, 其物理化学性质如表 1.

表 1　J 酸废母液的主要物理化学性质

颜色 pH CODCr

öm g·L - 1

含盐量

ög·L - 1

氨基 J 酸

含量ö%

J 酸含量

ö%

Χ酸含量

ö%

双 J 酸

含量ö%

深棕色 011- 115 20000- 60000 50- 150 50 以上 17 0122 未测到

　　萃取剂采用三烷基胺 (N 235) , 稀释剂采用

磺化煤油, 反萃取剂采用氢氧化钠水溶液, 酸采

用浓硫酸.

112　仪器

H P1090 高压液相色谱分析仪; TA 2LA 型

污水COD 速测仪; 721 分光光度计; pH S23B 型

数字式酸度计.

113　试验设备

静态萃取2反萃取试验采用如图 1 所示的

装置.

图 1　试验装置



2　结果与讨论

211　萃取与反萃的最佳工艺参数

控制萃取2反萃取过程的 2 个基本指标是

萃取和反萃取过程的萃取效率与反萃取回收液

的浓缩倍数. 萃取效率高低决定了废液中染料

中间体的回收率, 实验表明它的主要影响因素

有萃取体系两相体积比O öA (萃取剂体积O 与

废水体积A 之比)、废液pH 值、萃取反应温度、

反应时间、分离时间; 浓缩倍数决定着浓缩液返

回工艺的可行性, 实验表明它的主要影响因素

为反萃取剂 (N aOH ) 浓度与反萃取相比O öB

(萃合物体积O 与反萃剂体积B 之比).

(1) 萃取反应相比O öA 　试验结果如图 2

所示. 在图 2 中横坐标用相比O öA 的倒数A öO

表示. 图 2 可见, 相比对萃取效率有较显著的影

响, 有机物的萃取效率随相比O öA 值的降低而

下降. 在A öO < 3 之前, 其效率均高于 95◊ ; 当

A öO > 3 之后, 其效率迅速下降. 综合分析上述

结果, 最佳相比O öA 确定为 1ö215- 1ö315.

图 2　相比对萃取效率的影响

(2) 废液 pH 值　试验前, 向废母液中预先

投加不等量的 H 2SO 4 和N aOH 调节废水 pH ,

通过试验得出不同 pH 下的萃取效率, 从而求

得萃取反应的最佳 pH 范围. 反应结果见图 3.

在试验的 pH 范围内, J 酸废液的萃取效率

有一个缓慢升高, 然后迅速下降的过程. 这是由

于N 235必须先与酸发生如下离子缔合反应后才

有萃取活性:

2R 3N (O ) + H 2SO 4 (R 3N H + ) 2·SO 2-
4 (O )

然后该缔合物与染料中间体分子发生如下

阴离子交换反应:

(R 3N H + ) 2·SO 2-
4 (O ) + 2R’- SO -

3

2R 3N H + ·SO 3- R , -
(O ) + SO 2-

4

因此如果 pH 过高、含酸量过低, R 3N (O ) 仅

有一部分生成胺盐, 还有部分空载的有机相存

在. 当 pH 过低、含酸量过多, 有一部分胺盐还

会发生如下的胺盐加合反应:

(R 3N H + ) 2·SO 2-
4 (O ) + H 2SO 4 2R 3N H + ·H SO -

4 (O )

同样使N 235丧失萃取活性, 降低了N 235的利用

效率. 因此, 在萃取前用酸碱将废母液的 pH 值

调节至 110- 115 作为萃取过程的基本条件之

一.

图 3　pH 对萃取效率的影响

(3)萃取反应时间、分离时间　萃取反应在

3m in 内基本达到平衡, 两相分离时间也很短,

静置 10m in 后即达到完全分层.

(4)萃取反应温度　由图 4 可见, 在 12-

56℃这一很宽的温度范围内, 都可以达到较高

的萃取效率. 萃取效率随温度先稍有升高, 然后

稍有下降. 这是由于升温能降低有机相粘度, 改

善萃取剂分散特性, 加快反应速率; 同时过高的

温度也会增加萃取剂在水中的溶解度, 导致萃

余液COD Cr的升高.

此外, 适宜的反应温度还能防止反应过程

中盐的结晶. 综上分析, 最佳反应温度应在 20

- 50℃为宜.

图 4　萃取反应温度

(5) 反萃剂 (N aOH ) 浓度　反萃剂的浓度

主要影响反萃取是否完全以及染料中间体的浓
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缩程度. 对同一萃取条件下制得的萃合物, 通过

改变反萃剂的浓度 (N aOH 溶液的浓度) , 得出

完全反萃时, 提取浓缩物总浓缩倍数与反萃剂

浓度的关系 (图 5).

图 5 表明, 反萃剂浓度在 16% - 40% 之间

的前段, 浓缩倍数随反萃剂的浓度增大而增加

的幅度较快, 之后增长趋于平缓. 但当反萃取剂

的浓度大于 32% 后, 提取浓缩液有固体盐分析

出, 导致两相分离困难, 极易发生乳化现象. 因

此, 确定N aOH 最佳浓度范围为 24% - 32%.

图 5　反萃剂浓度与浓缩倍数的关系

(6)反萃相比 (O öB ) 　反萃取相比寻优试

验是要找到不同反萃剂浓度下完全反萃时的最

大反萃相比O öB (最小反萃取需要量). 表 2 列

出了实验得出的不同反萃剂浓度下完全反萃时

的最大反萃相比O öB . 从表 2 可以得出在最佳

N aOH 浓度范围下 (24% - 32% )的最佳反萃相

比约为 2- 3.

表 2　最大反萃相比与反萃剂浓度的关系

反萃剂浓度ög·L - 1 160 200 240 320 400

最大相比O öB 1150 1189 2110 2183 3177 (易乳化)

212　提取浓缩液回用试验

为了进一步验证提取浓缩液直接回用于染

料生产中间工段的可行性, 将浓缩液按不同比

率加入特定生产工段, 经过几个中间体生产工

段后, 对滤液及产物进行分析, 实验结果如表

3. 表 3 表明, 滤液的氨基值未发生显著变化, 表

明浓缩液中的有用染料中间体已转移到过滤物

中; 从对产物的分析看出, 回用实验并未因投加

浓缩液量的增大而使产物百分含量减少, 表明

浓缩液中的中间体得到有效的利用.

表 3　J 酸提取物回用到生产中间工段可行性试验1)

生产料液与萃

取浓缩液体积比

滤液氨基值

ög·L - 1

滤液N a2SO 4

含量ög·L - 1

中间工段

产物ö%

1∶0 11104 69119 82

15∶1 12142 10412 65

7∶1 11104 93189 78

416∶1 11104 106128 98

312∶1 9166 95117 98

1)浓缩液的氨基值为 56 göL

3　结论

(1) 以N 2352煤油2H 2SO 4 组成的萃取体系

可以高效率地提取 J 酸废母液中的染料中间

体. 主要参数为: 稀释比为 20% - 50% , 萃取相

比为 1ö215- 1ö315, 反应 pH = 110- 115, 反应

时间 3- 10m in, 分离时间 10- 30m in, 反应温

度 20- 50℃.

( 2) 采用N aOH 浓溶液作反萃取剂, 反萃

取分相速度快、萃取剂回收率高、浓缩液有机物

含量大. 从优化试验中得到反萃取过程的主要

参数为: 反萃剂浓度为 24% - 32% , 反萃取相

比约为 2- 3, 反应时间 5- 10m in, 分离时间 10

- 30m in, 反应温度 20- 50℃, 浓缩倍数 5- 10

倍.

(3) 在优化条件下, J 酸废液中的染料中间

体萃取率常高达 90% - 95% , 提取浓缩液浓缩

倍数达到 5- 10 倍, 残液中 COD Cr浓度降低到

500- 2000 m göL.

(4) 通过回用试验表明, J 酸废母液的反萃

取浓缩液可以直接返回到生产工艺中的中间工

段, 以回收其中大部分染料中间体, 产生显著的

环境与经济效益.
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The Effect of 2-N itrof luorene Exposure on Gill Struc-

ture of the Grass Carp. Yu Gang and Xu X iaobai (R e2
search Center fo r Eco2Environm ental Sciences, Ch inese
A cadem y of Sciences,Beijing 100085) : Ch in. J . E nv i2
ron. S ci. , 18 (1) , 1997, pp. 1- 3
N itra ted po lycyclic arom atic hydrocarbons are a class
of impo rtan t po llu tan ts w ith direct2acting m utagen ici2
t ies and carcinogen icit ies. 22nitrofluo rene is a rep resen2
ta t ive compound of n itro2PA H s. T h is paper repo rted
the effect of 22nitrofluo rene expo sure on gill structu re
of the grass carp. A fter 2, 4, 10 days of expo sure, gill
of fish w as exam ined under electron m icro scope. T he
mo st severe gill lisions included the hypertrophy and
increased num ber of ch lo ride cells. T h is type of struc2
tu re dam age show s a clo se sim ilarity to tho se caused
by o ther po llu tan ts, such as lindan.
Key words: 22nitrofluo rene, grass carp , gill, tox ical ef2
fect.
The Blown Sand D isaster A long Tar im D esert O il-
Tran sportation H ighway. Dong Zh ibao , Chen Guang2
t ing et a l. ( Inst itu te of D esert R esearch, Ch inese A 2
cadem y of Sciences, L anzhou 730000) : Ch in. J. E nv i2
ron. S ci. , 18 (1) , 1997, pp. 4- 9
By m eans of field observation and labo rato ry experi2
m ent, the generat ion of the b low n sand disaster a long
T arim desert o il2t ranspo rta t ion h ighw ay w as analysed,
the ex ten t assessm ent model w as estab lished. F inally
the conclusions reached are: (1) In the tempo ral dis2
t ribu tion, the disaster is m ain ly concen tra ted on sp ring
and summ er (A p ril- Sep tem ber) , the mo st severe is
in A p ril. (2) In the spatia l distribu tion, the disaster is
mo re in tensive in to the desert. (3) Ex ten t zones are
ou tlined acco rt ing to the theo retically est im ated values
of b low n sand disaster ex ten t, w h ich fit w ell in the
b low n sand disaster phenom ena observed and reco rd2
ed.
Key words: b low n sand disaster, tempo2spatia l distru2
bution, T arim desert o il2t ranspo rta t ion h ighw ay.
Study on D egradation of Phenol ic Compounds by Can-

d ida m a ltosa. Y in P ing , Yang Yanxi and Yang
H uifang ( Inst itu te of M icrob io logy, Ch inese A cadem y
of Sciences, Beijing 100080) : Ch in. J. E nv iron. S ci. , 18
(1) , 1997, pp. 10- 13

D egradation of 15 k inds of pheno lic compounds by
Cand id a m altosa 1024 w as studied. T h is yeast can u ti2
lize dihydric pheno l and trihydric pheno l as so le carbon
source fo r grow th. T h ree k inds of dihydric pheno l
(300 m göL ) can be degraded 97% - 99% in 48 hours.

N itropheno l, am inopheno l and creso l can no t be used
as so le carbon source, bu t n itropheno l and am inophe2
no l can be used as n itrogen source fo r grow th. W ith
gluco se as carbon source and (N H 3 ) 2SO 4 as n itrogen
source, the grow th and degradation activity can be

p romo ted obviously. R emoval of mononitropheno l
( 300 m göL ) can reach 93% - 100% , 22o r 42creso l
86% and monoam inopheno l 68% - 84%. W ith substi2
tu t ing group s increase, degradation of pheno lic com 2
pounds becom e slow er. Cells adap ted by 1200 m göL of
pheno l can ox idate h igh concen tra t ion (2800 m göL ) of
pheno l and 15 k inds of pheno lic compounds (300 m gö
L ) to differen t degree.
Key words: pheno lic compound, Cand id a m altosa ,
degradation.
N itrogen Con ten t D ynam ic Var iation Analysis in the
Second Songhua R iver. L iu J ingshuang, Yu Junbao et
al. (Changchun Institu te of Geography, Ch inese A 2
cadem y of Sciences, Changchun 130021) : Ch in. J . E n2
v iron. S ci. , 18 (1) , 1997, pp. 14- 16
Space2t im e varia t ion law of n itrogen con ten t in differ2
en t river sections, w ater periods and years in the sec2
ond Songhua R iver w ere described in detail. T he re2
su lts show ed that there are direct rela t ion betw een n i2
t rogen con ten t varia t ion in w ater and n itrogen in w aste
w ater to com e from cit ies and runoff w ater of bo th
bank s of the river. N itra te and n itrite con ten ts in w a2
ter in flood period are h igher than that of m id and low
w ater periods. In flood period, n itra te con ten t in w a2
ter increases gradually w ith ex tension of river section,
ammonia con ten t in po llu ted river section is h igher
than that of unpo llu ted river section. N itra te and n i2
t rite con ten ts in w ater in th ree w ater periods from
1985 to 1989 are sligh tly h igher than that from 1980 to
1984 and from 1990 to 1994, ammonia con ten t in w ater
increased annually.
Key words: n itrogen con ten t, space2t im e varia t ion
law , the Second Songhua R iver.
A Research on Technology for Recovery Resource
from H igh Concen tration J-Ac id W aste L iquors. L i
Zhonghe, Zhu W anpeng et al. (D ep t. of Environ.
Eng. , T singhua U niversity, Beijing 100084) : Ch in. J .
E nv iron. S ci. , 18 (1) , 1997, pp. 17- 19
J 2acid w aste liquo rs is a h igh concen tra t ion o rgan ic
w aste w ater. In th is research N 235 w as used as ex2
t ra tan t to ex tract usefu l substance from the J2acid
w aste liquo rs. T he tests indicated that mo re than 95%
of COD cr in J 2acid w aste liquo r can be removed and
COD cr in the rem ained liquo rs can be dropped to 500-
2000 m göL. 95% of co lourity can be removed from the
w aste liqours. By back2ex traction tests, ex tracted o r2
gan ic from w aste liquo rs can be concen tra ted 5 to 10
tim es. In the p rocess the ex tractan t cou ld be recycled
fo r that its p ropert ies don’t vary and it’s lo st is lit t le.
By recovery tests, the concen tra ted so lu tion cou ld be
back to the app rop ria te section of the p roducing p ro2
cess direct ly to recovery usefu l substance, w h ich w ill
have no detrim ental effects on the comp rehensive in2



dexes con tro lled in p roducing.
Key words: dye in term ediates, J2acid,w asteliquo r, ex2
t ract ion, resource recovery.
Study On Full- sca le Test of B iolog ica l Con tact Ox ida-

tion Pretreatmen t in D r ink ing W ater Treatmen t from
Hua ihe R iver SourceW ater (Bengbu Reach). L iu W en
jiun, H e Beip ing et a l. (D ep t. of Environ. Eng. ,
T singhua U niversity, Beijing 100084) , L u jianhong et
al. (Bengbu W ater Company, Bengbu, 233000 ) :
Ch in. J . E nv iron. S ci. , 18 (1) , 1997, pp. 20- 22
In th is study, the test of fu ll2scale b io logical con tact
ox idation p retreatm ent in drink ing w ater treatm ent
w as discussed, w h ich is first in dom estic. T he resu lts
demonstra ted that b io logical p retreat p rocess can re2
move o rgan ic compounds and ammonia of source w ater
by 13. 6% - 20. 5% and 70% - 90% respectively
w hen the rat io of w ater to air is 1∶1; the key facto r
to affect the b io logical p retreat p rocess perfo rm ance is
disso lved oxygen and temperatu re.
Key words: drink ing w ater, b io logical p retreatm ent,
p ilo t scale test, H uaihe R iver.
D egradation of Black L iquor L ign in Produced from
Kraf t Pulp ing Process of P ine by W h ite-Rot Fung i.
L in L u, Yang Gao et al. (Sta te Key L abo rato ry of
Pu lp and Paper Engineering, Sou th Ch ina U niversity of
T echno logy, Guangzhou, 510641 ) : Ch in. J . E nv iron.
S ci. , 18 (1) , 1997, pp. 23- 25
B lack liquo r lign in is the m ain po llu tan t in the b lack
liquo r p roduced from k raft pu lp ing p rocess of paper2
m ak ing raw m ateria ls. In th is paper, effect of w h ite2
ro t fungi on degradation of b lack liquo r lign in p ro2
duced from p ine k raft cook w as studied. R esu lts
show ed that w h ite2ro t fungus cou ld degrade mo re than
74. 5% of b lack liquo r lign in in the m edium after 10
days of cu ltu re, the m ain part of b lack liquo r lign in de2
graded w as in the range of 1500- 3000kD of mo lecu lar
w eigh t. Cu ltu re facto rs such as cabon and n itrogen
source, pH value in the m edium and temperatu re exert2
ed during the cu ltu re had an impo rtan t ro le respective2
ly on the effect of degrading b lack liquo r lign in by
w h ite2ro t fungus.
Key words: w h ite2ro t fungus, b lack liquo r from k raft
pu lp ing p rocess, su lfonate lign in, b iodegradation.
P ilot Sca le Petrochem ica lW astewater Treatmen t Using
Inner L oop Fluid ized Bed Bioreactor. Zou P ing, W ang
Chengw en and Q ie Y i (D ep t. of Environ. Eng. , T s2
inghua U niversity, Beijing 100084) : Ch in. J . E nv iron.
S ci. , 18 (1) , 1997, pp. 26- 29
A P ilo t scale experim ent on petrochem ical w astew ater
treatm ent using inner loop flu idised bed b io reacto r and
floata t ion p rocess w as conducted. T he effluen t COD
from the p rocess is abou t 200 and 100 m göL w hen in2
fluen t COD is 800 and 500m göL , respectively. T he
loading rate of the b io reacto r can be ach ieved above
15kgCOD ö(m 3. d).

Key words: inner loop flu idised bed b io reacto r, petro2
chem ical w astew ater, floata t ion p rocess.
Investigation of the Landf ill Gas Composition and Its

Y ield in South Ch ina. L. Y. Chan and S. C. L ee (D ep t.
of C ivil and Structu ral Engineering, T he Hong Kong
Po lytechn ic U niversity, Hong Kong) , Y. Q in ( Inst itu te
of Environm ental Science, Zhongshan U niversity,
Guangzhou, 510275) : Ch in. J . E nv iron , S ci. , 18 ( 1) ,
1997, pp. 30- 34
F ive landfill gas monito ring w ells w ere insta lled and
the compo sit ion of landfill gases w ere monito red in

W ufengshan landfill in Fo shan, sou th Ch ina. Fo r the
w ells located in the la te landfilled region, CH 4 and
CO 2concen tra t ions of landfill gases are h igh and sta2
ble. Fo r the w ells located in the early landfilled region,
CH 4 and CO 2 concen tra t ions of landfill gases are low
and variab le. In the last field m easurem ent, the gases in
the w ell located in early landfilled region has lo st the
characters o r landfill gas. It’s imp licat ion is that the
b io logical decompo sit ion p rocess of the refuse under2
ground has comp leted o r the anaerob ic environm ent
has been destroyed. It just lasted fo r abou t 4 years and
is m uch sho rter than the expected tim e of 10 - 20
years. T he differences of landfill gas betw een Fo shan
W ufengshan landfill and Hong Kong Shuen W an land2
fill w ere compared and discussed. T he yield of landfill
gas in W ufengshan landfill w as est im ated acco rding to
the o riginal carbon componen t of the refuse.
Key words: landfill, w aste gas, b io logical decompo si2
t ion,monito ring w ell, CH 4, CO 2, gas yield, Fo shan.
Photolysis of Α-Naphthaleneacetic Ac id in Aqueous So2
lution. Zufei Zhou, W eichuan J iang and W eip ing L iu
(D ep t. of Chem istry, Zhejiang U niversity, H angzhou
310027) : Ch in. J . E nv iron. S ci. , 18 (1) , 1997, pp. 35-
37
Pho to lysis of Α2naph thaleneacetic acid (NAA ) has been
investigated at 25℃ in aqueous so lu tions by irradia t ion
at differen t w avelength s. T he sho rter w avelength of
254nm is considerab ly mo re effective in p romo ting
degradation than w avelength of 365nm. T he p rim ary
degradation of NAA fo llow s a p seudo2first2o rder k i2
netics. T he pho to lysis half2life and rate constan t w ere
determ ined to be 60m in and 1. 15×10- 2m in - 1 respec2
t ively. T he op tim um pho to lysis ra te has been observed
using T iO 2 pow der as pho tocata lyst. Several reaction
in term ediates w ere iden tified using GCöM S techn ique.
T he pho to lysis of NAA invo lves decarboxylat ion and
ox idation on arom atic ring. O n the basis of the analyti2
cal data, a m echan ism of the p rocess has been p ro2
po sed.
Key words: pho to lysis, Α2naph thaleneacetic acid, u l2
t ravio let ligh t.

M n 2+ -Ox id iz ing Bacter ia and the M n 2+ -Remov ing Ac-

tiv ity of the F ilter Sand Used in W ater Plan ts. Bao Zh i2
rong et al (D ep t. M o lecu lar B io logy, J ilin U niv,
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