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animals and biologists at this laboratory are now studying

the sub-lethal effects of such substances.

During the period of study J the Prince George mill used

three deresinating agents. That most commonly used was Rexol

25 JM-l and for that reason we have used this material in

control experiments. Other equivalent agents used for

shorter time periods were Igepal CO-630 and Napea 149A. It

is our understanding that all three agents are nonylphenol

polyoxyethylene ethers with similar chemical properties and

we therefore consider that any discussion relating to Rexol

25 Jt-t-l in this report applies equally to the other two

materials.

Tests were run on the recovery of Rexol 2S JM-l from

aqueous solutions via Amberlite XAD-7 resin. It was shown

that this material is recovered in the ethyl ether extracts.

Further separation of these extracts on DEAE Sephadex A-25

resin would, therefore, resul t in the incorpora tion of the

agent into the neutrals fractions.

Early attempts to detect the presence of deresinating

agents in effluent samples by means of spectroscopic methods

or standard colour tests (14) were unsuccessful because of

interferences by other organic solutes derived from wood

extractives or lignin oxidation products. Gas chromatography

also was unsuitable for the detection of Rexol 25 JM-l, which

is not a single compound but a family of polymeric materials

of varying molecular weight. Recovery of the material from

spiked samples of the unsaponifiable fraction of Douglas-fir
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wood cxtractive~ was accomplished by molecular exclusion

chromatography on Sephadex G- 2S. The agent, or a certain

molecular weight fraction thereof. passed through the chrom­

atographic column with the solvent front and was identified

by means of its i.r. spectrum (IS). The main absorption

bands useful in this identification are shown in Table 6.

Appl iea tion of this technique to the neutrals fractions.

recovered from six mill effluent samples, yielded positive

identification of the deresinating agent in only one instance.

We are unable to assess quantitatively the importance of this

agent in contributing to the overall toxicity problem though

we believe it was a minor factor. Quantitative analysis of

mill effluents for such agents would best be done using liquid­

liquid chromatography (16) which is a technique not currently

available to us.
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TABLE 1. Reduction of Resin Acid Content and Toxicity due

to 29 Hours of Treatment in Pilot Biobasin.

Sample .. Resin Acids Bioassay of Original
Code No. Identity Mill Date ppm Sample

P-6 C Aug.22/72 4.3 100 [24J (25)

-9 P 2.6 50 [}l6] (25)

-8 C Aug.23 4.8 100 [72] (25)

-7 P 3.3 90 (Jl6] (45)

-16 C Sept. 27 0.9 10 [72] (65)

-15 P 0.2 10 [96] (90)

-17 C Sept.28 0.9 50 [48] (90)

-18 P tr NM
-19 C Oct. tr NM
-20 P tr NM
-21 C Oct. tr NM
-22 P tr NM
-23 C Oct. 1.0 100 [72] (90)

-24 P tr NM
-25 C Oct. tr NM
-26 P tr NM
-30 C Oct. 18 1.4 10 (Jl6] (25)

-29 P 0.3 10 [48] (65) •

-32 C Oct. 24 1.4 80 [96] (45)

-31 P 0.4 90 [72] (90)

-34 C Oct. 26 0.6 40 [96] (45)

-35 P tr NM
- 36 C Oct. 30 4.8 10 [72] (25)

- 37 P 3.2 90 [48] (45)

- 38 C Nov. 3.0 100 [48] (45)

-39 P 1.1 60 [72] (4,;
-41 C Nov. 2.3 100 [72] (2 5 ~

-40 P 0.9 40 [72] (45)

-42 C Nov. 12 1.4 100 [48] (45)

-43 P tr NM
-44 C Nov. 14 0.5 30 [96] (45)
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Table 1. continued

Sample .. Resin Acids Bioassay of Original

Code No. Identity Mill Date ppm Sarrq>le

P-45 p Nov.14 tr 70 [n] (90)

-46 C Nov.16 0.2 10 [48J (25)

-47 P tr NM

-53 C Nov.20 1.9 30 [96J (45)

-52 P tr NM

- 54 C Dec.7 0.7 10 [nJ (25)

-55 P tr N~l

- 56 C Oec.lO 0.3 60 [96J (25)

-57 p 0.1 NM

-58 C Dec .11 0.3 80 (96] ( 25)

- 59 P tr NM

-60 C Jan.15/73 1.9 40 [n] (25)

-61 P tr 60 (96) (90)

-62 C Jan.16 0.5 20 [48J (25)

-63 P tr 30 [96J (65)

I mortality [I>r. to death of last fish to die] (lowest

concentration at which .mortality occurred).

injured fish

~* C ~ Combined waste entering model biobasin

P Waste discharged from model biobasin

N~f - no mortal i ty
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Table 2. Reduction of Resin Acid Con ten t and Toxici ty

due to 58 Hours of Trea tmen t in Pi lot Biobas in

Sample Resin Acids Bioassay of Oniginal
Code No. Identity Mill Date Sample +ppm

P-65 C Feb.24/73 1. 72 100 [nJ (45)
-66 P tr NJ-l
-67 C Feb.26 1. 38 30 ~6] (25)
-68 P tr NM
-69 C Feb.27 1. 27 100 @6] (25)
-70 P tr NM
-71 C ~Iar. 3 tr 30 @6] (25)
-72 P tr NM
-73 C Mar.4 1. 07 100 u2J (45)
-74 P 0.84 NM
-75 C Mar.S 1. 35 30 [26J (25)

- 76 P tr Nt·l
-77 C Mar .13 0.40 100 @8] (25)
-78 P tr NM
-79 C ~lar.17 10 ..n 100 [Z'!J (25)
-80 P 0.87 50 ~6] (65 )
- 81 C Mar.18 9.58 100 U4] (25)
- 82 P 0.17 30 ~6] (45)

- 85 C Mar.20 3.92 100 124] (25)
-86 P 0.48 NM

- 87 C Mar.21 2.10 100 12<1J (25)

- 88 P tr NM
-89 C Apr. 17.80 100 Ii 4] (25)
-90 P 0.90 30 [26] (25)
-91 C Apr. 13.31 100 124] (25)
-92 P 8.59 100 Ii4] (25)

Da ta repar ted as for Table 1.
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Table 3. Reduction of Resin Acid Content and Toxici ty

due to 99 Hours of Treatment in Pilot Biobasin.

Sample Res in Acids Bioassay of Original

Code No. Identity Mill Date ppm Sample

p- 96 C ~lay 5/73 2.42 90 ~~ (45)

-97 P tr N~I

-102 C June 1. 95 100 ~~ (25)

-103 P tr N~t

-104 C June 0.57 100 @~ (25)

-105 P 0.07 20 ~~ (90)

-106 C June 2.80 20 ~f1 (25)

-107 P tr NM

-108 C June 2.74 90 ~~ (25)

-109 P tr NM

-110 C June 10 1. 65 40 ~~ (25)

-Ill P tr N~1

Data reported as for Table 1.



30

Table 4. Resin Acid Content and Bioassay Results in Addi tional

Unpaired waste samples

Sample Resin Acids Bioassay of Original

Code No. Identity Mill Date ppm Sample

p- I Aug. 23/72 4.7 100 @~ (25)

2 Aug. 16 2.7 10 @~ (25)

3 C Aug. 19 6.4 100 (j~ (25)

4 C Aug. 20 5.7 100 [HI (25)

5 p Aug. 21 4.2 100 [H) (25)

-10 C Sept. 6 11.1* 100 [HI (25)

-11 P Sept. 7 3.3 70 @~ (25)

-12 C Sept. 13 0.2 10 @~ (65)

-13 P Sept.21 tr NM

-14 P Sept. 23 1.4 90 Iii] (65)

-27 P Oct. 10 tr 60 126J (65)

-28 C Oct. 11 0.9 100 (j2] (65)

-33 p Oct. 25 0.7 20 §6] (45)

-84 P Mar. 19/73 0.26 100 Elill (65)

-93 P Apr. 16 2.39 100 ElIl1 (25)

-94 P Apr. 17 0.80 100 ElIl1 (25 )

-95 P Apr. 21 tr 40 @iiJ (90)

-98 P May 17 tr NM

-101 P ~lay 30 0.64 100 [Z4] (90)

Toxici ty breakthrough on column so that resin acid content

was higher than value reported.

Data reported as for Table 1.
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Table 5. Toxicity Contributed by Neutral Fractions

Bioassay Results +

Identity Code No. NeutrJls Neutrals Acid Fraction

~

p- 4.0 N~l 100 ~SJ (90)

C 4.4 NM* 100 1l4J (90)

C 4.4. SO [96J (90)' 100 [24] (90)

p Z. S N~I 100 [i4J (90)

C :} 3.0 N~l 100 [i4J (90)

P 1.9 NM 100 ~6] (90)

C
~}

Z.9 10 [jJ~ (90) , 100 19SJ (90)

p Z.4 NM 100 (jZ] (90)

C -10 10.4 100 [l4] (6S) 100 [l4] (45)

P -11 3.0 10 C7il (90) " 100 19SJ (90)

C -lZ 3.6 NM Not tested

p -14 5.7 40 @rJ (90) NM

C - 30 6.0 ZO I1z] (75) , 30 @6J (90)

C - 36! lS.Z 100 ~S] (S6) 100 [l4J (90)

p - 37 5.5 0 [iJ6] (75) " 100 !Z4] (90)

C - 38} 9.0 10 ~6J (78) " 100 []ZJ (90)

P - 39 6.9 NM** 70 li16] (90)

C -41} 18.8 90 ~6] (90 ) 0 [1l6] (90 )

P - 40 4.9 NW NM

C -4Z1 7.6 NM' NM

P -43 3. Z N~1 NM

C -44 3.4 NM NM

C - 46} Z.9 N~l N~I

P -47 Z.5 N~I NM

Data reported as in Table l.

Some fish moribund.

" at leas t 60' fish moribund

Large bracket indicates corresponding raw and treated samples.
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Table 5. continued

Bioassay Results

Iden tity Code No. Neutrals Neutrals Acid Fraction

2£!11.

p p- 52 2.9 N~f NM

C -6J 4.1 40 ~6J (100) 100 g4J (90)

P -6 3.8 NM NM

C -62} 6.7 NM NM

P -63 4.6 NM NM

C -67} 4.9 NM NM

P -68 3.8 N~f NM

C -75 6.3 NM 90 ~8J (90)

C -77 5.9 N~l 10 f96] (90)

C -79} 15.4 100 124] (90) 100 [i4] (90)

P - 80 7.5 40 @6] (90) " NM

C -81} 9.8 100 ~8] (100) 100 ~4] (90)

P -82 5.0 NM not tes ted

C -85} 8.4 40 ~6] (90) " 100 ~4J (90)
p -86 5.7 NM not tested

C -89} 8.6 100 88] (90) 100 [i4] (90)

P -90 7.7 100 Ei6] (90) 100 [j2] (90)

c - 91} 9.8 100 [j8] (90) 100 [i4] (90)

P -92 20.6 100 ~&l (90) 100 1Z4] (90)

P -94 8.9 90 [1161 (90) ml

C -102 7.2 10 [jiJ (90)" 100 ~aJ (90)

c -106 10.0 30 [ji) (90)" 100 [i4] (90)

C -108 7.4 40 ~6] (90)" 100 ~4] (90)
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TABLE 6. Infrared absorption bands characteristic

of ethoxylated alkylpheno1s (15).

Frequency
-1 Band Shape Band Intensity 1dentitiem

3448 Sharp ~toderate Hydroxyl

1613 Sharp Moderate Aromatic

1515 Sharp Strong Aromatic

1351 Sharp Strong Polyethylene
oxide

1250 Sharp Strong A1ky1pheno1
Polyether

1190 Sharp Strong A1ky1pheno1
Polyether

1149-1087 Broad Strong Po lye thylene
oxide

833 Broad Moderate Para sub-
stitution
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